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NEBLINEAR SYSTEMS

The NB linear systems is a linear motion mechanism which utilizes the
rolling motion of ball and/or roller elements. NB offers a wide range of
linear motion products of high precision quality that contribute to the
size and weight reduction of machinery and equipment.

ADVANTAGES

Low Friction and Excellent Response
The dynamic friction of the ball or roller elements is
substantially lower than that of full-face surface sliding
friction. Since the difference between dynamic and static
frictional resistance is small, motion response is excellent in
terms of positioning accuracy and in high speed applications
with acceleration and deceleration.

High Precision and Smooth Movement
The NB linear systems is designed for the rolling elements
to achieve extremely smooth motion. The raceway
surface is finished by precision grinding for high precision
movement with optimal clearance.

High Load Capacity and Long Travel Life

Despite the compactness of the NB linear systems, the
system uses relatively large rolling elements on a long race-
way resulting in a high load capacity and a long travel life.

Ease of Installation

The NB linear systems shortens machining and assembly
time compared with that of a full-face surface sliding
bearing.

Variety of Types

A wide variety of types and sizes of the NB linear
systems are available to best serve the purpose for every
application and requirement.

Eng-1

PROCESS FOR SELECTING NB LINEAR SYSTEMS

NIPPON BENRING LINEAR SYSTEMS

@heck the application conditio@- -

A 4

Identify machine type to be
used, application conditions,
environmental conditions, and
desired accuracy.

}CDecide system type} --

A 4

Slide Guide
Ball Spline
Slide Bush
Slide Way

C

Pre-select the size and
number of linear systems

).--

A 4

Pre-select the size and number
based on balance of machinery
and other equipment as well as
past experience.

C Calculate load }--

Calculate load on each system.
Calculate average variable load.
(refer to page Eng-6-8)

NG "pet 'vtt'l d
0 etermine static ioa }"

oK

Determine basic static load rating
and allowable static moment by
applying static safety factor.

(refer to page Eng-3)

NG N :
C Compute rated life )— -

Compute rated life and compare to
required life.
(refer to page Eng-4)

Decide preload and accuracy
based on the operating conditions.
(refer to each product description
for preload and accuracy)

OK
G| Determine preload and accuracy} -
A&
oK

C

Select lubrication and
dust prevention method

}--

OK

Select lubrication and dust
prevention method. (seals, bellows,
covers)

<

h 4
NG /" Confirm the space neede

in the equipment

d}__

oK

Confirm space and installation
dimensions in consideration of
the machine size and ease of
maintenance.

A 4
(Selection completed)

Eng-2




ALLOWABLE LOAD

Load and Moment

A load is applied to the linear systems as Figure 1-1
shows. Sometimes moment loads are applied to, for
example, slide guides. Load and moment are defined
as follows.

Basic Static Load Rating (compliant with
[S014728-2*") and Allowable Static Moment

When excess load or impact load is applied to the
linear systems while it is stationary or moving slowly,
a permanent deformation occurs on the rolling
elements and the race way.

If this deformation exceeds a certain limit, it causes
vibration and noise during operation resulting in
a non-smooth motion and a shorter life time. To
prevent this permanent deformation and deterioration
in motion accuracy, the basic static load rating (Co)
is given as the allowable load for the linear systems.
This basic static load rating is defined as the static
load that results in the maximum allowable stress
at the center of the contact surface between the
rolling elements and the race way. The sum of the
permanent deformation of the rolling element and
that of the race way is 0.0001 time the diameter of
the rolling element. In the linear systems, a moment
load may be present in addition to the static load.
The allowable static moments are defined by Mp,
My, and Mg as illustrated in Figure 1-1.

*1: This does not apply to some products.

Allowable Load and Static Safety Factor
The basic static load rating and allowable static
moment define the maximum static load in each
direction, however, these maximum static loads are
not necessarily applicable depending on the operating
conditions, the mounting accuracy, and the required
motion accuracy. Therefore, an allowable load with a
safety factor must be obtained. The minimum static
safety factor is listed in Table 1-1.

Allowable Load

Pmax. < Co/fg orererererererenseananeiniannes (1)
Allowable Moment
Mmax.= (Mp,My,Mg,Mp2,My2) /fs +++++ (2)

fs: static safety factor Co: basic static load rating (N)
Pmax.: allowable load (N)

Mr,Mr,My,Mp2,Mv: allowable static moment (N - m)
Mmax.: allowable moment (N * m)

Table 1-1 Minimum Static Safety Factor (fs)

operating conditions static safety factor
normal 1~2
smooth motion required 2~4
vibration/impact loading 3~5

Figure 1-1 Load and Moment

-
load
rated loads
@ C and Co
direction of moment
pitching
Mp
LN\
L
yawing
My
LN\
[} ©
& &
yawing (two blocks in close contact)
My2
[N\
© [
o d ==
© )
-
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LIFE

Life of a Linear Systems

When a linear systems reciprocates under loading,
a continuous stress acts on it, ultimately causing
flaking of its race way surface due to material
fatigue. The distance a linear system travels before
this flaking occurs is defined as the life of the
linear system. A linear systems can also become
inoperable due to sintering, cracking, pitting, or
rusting, however, these causes are differentiated
from flaking because they are related to installation
accuracy, operating environment, and relubrication
method.

Rated Life

Even when a group of linear systems from the same
production lot operated under identical conditions,
the life time can differ due to differences in the
material fatigue failure characteristics. This fact
prevents from determining the exact life time of a
single linear systems for use. Therefore, the rated
life is defined statistically as the distance of 90% of
the linear systems travel before causing flaking.

Basic Dynamic Load Rating (compliant with
IS014728-1*2) and Basic Dynamic Torque Rating

The life of a linear systems is expressed in terms
of the distance traveled. Therefore, the life of a
linear systems is calculated reversely by using
the allowable load that achieves a certain travel
distance. This allowable load is called the basic
dynamic load rating. The basic dynamic load rating
is defined as a constant load in weight and direction
that can achieve a travel distance of 50x103m on
the linear systems. NB assumes the load is applied
from the top as a normal radial load, because
basic dynamic load ratings change depending on
the applied load direction. The basic dynamic load
ratings in the dimensional tables are based on this
assumption. Ball splines can carry torque loading,
so the basic dynamic torque rating is defined for the
Ball Spline.

*2: This does not apply to some products.

LINEAR SYSTEMS

Rated Life Estimation

The rated life estimation depends on the type of
the rolling element. Equations (3) and (4) are used
for the ball element and for the roller element,
respectively. Equation (5) is used when torque
loading is present.

balls are used as the rolling element

L= (%)3 BO  coveeeereseeeenennenieeanens 3)
rollers are used as the rolling element
|_=(%)10/3. 5O eeeeereeresneneeennenns @)
torque loading is present

L= (%)3 1 DT TR (5)

L: rated life (km) C: basic dynamic load rating (N)
P: applied load (N) Crt: basic dynamic torque rating (N - m)
T: applied torque(N - m)

In the actual application, numerous variable factors
are present such as in guide rail/shaft accuracy,
in mounting conditions, in operating conditions,
vibration and shock, etc. Therefore, calculating the
actual applied load accurately is extremely difficult.
In general, the calculation is simplified by using
coefficients representing these factors: hardness
coefficient (fu), temperature coefficient (fr), contact
coefficient (fc), and applied load coefficient (fw).
Taking these coefficients into account, Equations (3)
to (5) become Equations (6) to (8).

balls are used as the rolling element

—(frefrefe  CV 5 e
L=(frfrefe. ©). 50 (6)
rollers are used as the rolling element

—(fuefrefc C\O8 o .
L=(fafrefe . ©)75. 50 )
torque loading is present

—(fusfrefc CT\? o i,
L=(fufrefe. C1)7. 50 ®)

L: rated life (km) fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient
fw: applied load coefficient P: applied load (N)
C: basic dynamic load rating (N)

Cr: basic dynamic torque rating (N « m)

T: applied torque (N - m)

Eng-4



NIPPON BeNRING

When the travel distance per unit time is constant,
the rated life can be expressed in terms of time (hour).
Equation (9) shows the relationship between stroke
length, number of cycles per minute, and the life
time.

-Hardness Coefficient (fn)

In the linear systems, the guide rail or shaft works
as race way of the rolling elements. Therefore,
the hardness of the rail or shaft is an important
factor in determining the rated load. The rated load
decreases as the hardness decrease below 58HRC.
NB products hold appropriate hardness by advanced
heat treatment technology. In case of using the
rail or shaft of insufficient hardness, please take
the hardness coefficient (Figure 1-2) into the life
calculation equation.

-Temperature Coefficient (fr)

In order to give low wear characteristics NB
products are hardened by heat treatment. If the
temperature of the linear systems exceeds 100C,
the hardness is decreased by tempering effect, so
as the rated load decreases. Figure 1-3 shows the
temperature coefficient as hardness changes with
temperature.

- Contact Coefficient (fc)

When more than one bearing is used in close
contact, the contact coefficient should be taken into
consideration due to the variation of products and
the accuracy of the mounting surface. Table 1-2
shows the contact coefficient for life calculation.

- Applied Load Coefficient (fw)

The actual applied load on a liner system can be
greater than the calculated load due to impact,
vibration, or inertia. Hence, an appropriate applied
load coefficient(table 1-3) must be incorporated into
a life calculation.

There are separate applied load coefficient tables
for TOPBALL products on page D-4.

= L-10®
Lh=%"Fs-nr-60 ©)

Ln: life time (hr)  gs: stroke length (m)
ni: number of cycles per minute (com)

Figure 1-2 Hardness Coefficient
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Figure 1-3 Temperature Coefficient
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Table 1-2 Contact Coefficient

number of linear bearings in | contact coefficient
close contact on rail/shaft fc

1 1.00

2 0.81

3 0.72

4 0.66

5 0.61

Table 1-3 Applied Load Coefficient

LINEAR SYSTEMS

Calculation of Applied Load (1)
Tables 1-4 and 1-5 show the formulas of applied load calculation for typical applications.

W: applied load (N) P1 - Pa: load applied to linear systems (N) X,Y: linear systems span (mm)
x, y, £: distance to applied load or to working center of gravity (mm) g: gravitational acceleration (9.8 x 103mm/s?)
V: velocity (mm/s) ti: acceleration time (sec) ta: deceleration time (sec)

Table 1-4 Applied Load Calculation (1)

condition applied load calculation formula
2 horizontal axes P3 P4
=} ‘
> ) R U EN
[} W
P1 P2
X0

2 horizontal axes, P3 P4

over-hang == P1=1?W + 2><§(W + zy;a{w
Pa=W— 22 W+So W
P3=1ZW+ S W—aw W
S

Note : If the calculation results
in a negative value, the
loading direction is in the
opposite direction.

2 horizontal axes, Ps P4
moving axes —

under static conditions or constant velocity motion

Yo
=
o
T
N

operating conditions applied load coefficient
loading velocity fw
no shock and vibration | 0.25 m/s less 1.0~1.5
low shock and vibration 1 m/s less 1.5~2.0
high shock and vibration| 1 m/s more 2.0~3.5

Eng-5
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NIPPON BENRING LINEAR SYSTEMS

Table 1-5 Applied Load Calculation (2) Calculation of Applied Load 2)
condition applied load calculation formula Table 1-6 shows the formulas for determining the applied load when moment is applied to the linear systems.
2 horizontal, side axes W: applied load (N) P: load applied to the linear system (N) £: distance to applied load or to working center of gravity (mm)

X A

Table 1-6 Applied Load Calculation (3)

=
o
B3 Pas,Pas I
£ Pas| Pas| Pi=P2=Ps=Pa=5yW condition applied load calculation formula
2 —=< - — - -
= w 1 horizontal axis,
3 CLowhy LT WE[] PaPe Pis=Pas = W+W 1 poreo oW
9] Pis P2s P1sP2s g oW ! P=W-+Ep1W21+ERWL2
P J— L— - 1 X g | Er1: Me equivalent coefficient with 1 bearing used
§ Xo P1.P2 st=Pas=ZW— 2;’( W ‘; % ER; M~ equivalent coefficient
2 !
8
5 1 sideway axis,
o | 2 vertical axes 1 bearing bW VL
5 [Pes | |Pas - & ﬁ c ; P=W+EviWZ1+ERWL2
-8 | o ) ) Evi: My equivalent coefficient with 1 bearing used
S ! [Iy‘— = F’Z-‘P4 P 5 o o Er: M equivalent coefficient
—Po—=Pa—=pPy= 2 O ) o
8 < Mithysi force| ‘ P1=P2=Ps=Ps= 2X W _% J
Q | | © : -
F=1 w 22 1 vertical axis
2 =Pos=Pas=Pis=5>W 2 '
® PiSi | Pos foree Prs=Pas=Pas=Pas=2x %|1bearing —2—¥ WL
[) + ' '
E 1IN Pl | " | H |
—=
1 1 P=EpiWeL1-+EviWe2
; . °I1f]° Ep1: Mp equivalent coefficient with 1 bearing used
2 horizontal axes velocity diagram ) [ B | Evr: Mv oquivalent coefigient with 1 bearing Used
S Vi under acceleration | o| |
> O | |
@ =20 o1 ( 2V121>
5 gé Pi=Po= W1+ 15 A o thf t
= [} rus rus
5 St to _|ts 1 214 force force
9 T P2—F’4—?W 1— gtiX
° time t(sec) sor decel 2 horizontal axes, 2.W Wy,
o — under deceleration i 2
5 EH o 1 bearing each | ! P=W/2+Wg2/Y+Er1WE1/2
o} B LG I Py =p3=lw(1 _2v 21) Er1: Me equivalent coefficient with 1 bearing used
g thrus—trome 4 gtaX ! Y: span between the two axes centers
o = Y
S P1 P2 P2=P4=lW(1+2V1‘e1>
c - 4 gtsX .
E direction of movement 2 S|deway axes, W W
g } under constant velocity 1 bearing each k 22 AT
o G: center of gravity [ Pi=P2=Ps=Ps=- ‘ l
= P1P P2P. 1=P2=P3=P4=—W s [ o
g _ R | b 4 FoH =161 P=W/2+EviWL2/2+WE1/Y
= < =< o . . c ° [ o Evi: My equivalent coefficient with 1 bearing used
> \ -~ thruslt‘force | égsic;coe;z;tl/zzg) gravity -% _ ‘ _ > -—- Y: ‘span between the two axes centers
X 3 Lo ==1eo1-
Q o | o
T [
. .« . [%2] g
- Equivalent Coefficient £ vortioal axos
. . © ,
The linear systems are generally used with two axes, each axis with a couple of bearings installed. However, o | 1 pearing each _ 22 w W 21 N
due to a space limitation, there must be an application in which one axis with one or two bearings in close o r o i
contact installed. In such a case, multiply the applied moment by the equivalent moment coefficient shown © \ e} \
in Tables 1-7~1-25 for applied load calculation. The following is a formula for calculating the equivalent ! \ ! \
moment load when a moment is applied to the linear systems. o[ [[TTe ‘ o[TITTe ‘ P=Ep1WL1/2+EviWL2/2
RN | | 4| — Eri: Mp equivalent coefficient with 1 bearing used
ollllof | [ol [Hl o | Evi: My equivalent coefficient with 1 bearing used
P=E-M 1 +
A ] A
¢ thrust
P: equivalent moment load per bearing (N) thrust force
E: equivalent moment coefficient force

M: applied moment (N - mm)

Eng-7 Eng-8



LINEAR SYSTEMS

Table 1-7 Slide Guide SEB type unit:1/mm Table 1-8 Slide Guide SEB and SER type unit:1/mm
equivalent coefficient equivalent coefficient
[ET: (MU Er1 Er2 Evi Ev2 Er [ET (LTS Er1 Er2 Ev1 Ev2 Er

SEBS 5B 6.64x107" 9.61%x1072 7.91x107" 1.15x107" 3.85x107" SEBS 2A 7.06x107" 1.37%107" 592x107" 1.15X107" 9.09x107"
SEBS 5BY(D) 517x107" 8.38x1072 6.16x107" 9.99x107? 3.85x107" SEBS 3A 9.16x107" 1.49%x107" 7.69x107" 1.25%107" 6.25x107"
SEBS 7BS 6.70x107" 7.76x1072 7.98x107" 9.25x107? 274x107" SEBS 3AY 6.02x107" 1.13%x107" 5.05x107" 0.48x107? 6.25x107"
SEBS 7B 462x107" 6.65%1072 550%x107" 7.93%x1072 2.74x107" SEBS 5A 6.11x107" 1.01x107" 513%x107" 8.46x1072 3.85x107"
SEBS 7BY 2.84%x107" 5.00%X1072 3.38x107" 5.96x1072 2.74x107" SEBS 5AY 465%107" 8.45x1072 3.90x107" 7.09%x1072 3.85x107"
SEBS 9BS 5.83x107" 6.96X1072 6.95%107" 8.30x1072 2.15x107" SEBS 7A 462%x107" 7.48x1072 3.87x107" 6.27x1072 274x107"
SEBS 9B 3.26x107" 5.26x1072 3.88x107" 6.27x1072 2.15x107" SEBS 7AY 2.84x107" 5.49x1072 2.38x107" 461x1072 274x107"
SEBS 9BY 2.26x107" 414%x1072 2.69%107" 4.94%x1072 215%x107" SEBS 9A 3.32x107" 5.89%107? 2.78x107" 4.94%x1072 2.20%x107"
SEBS12BS 527x107" 590%x1072 6.28x107" 7.083%x1072 1.60x107" SEBS 9AY 2.25%x107" 4.46x1072 1.89%107" 3.74%1072 2.20%x107"
SEBS12B 3.08x107" 471%x1072 3.67%x107" 5.61%x1072 1.60x107" SEB(S)12A 3.08x107" 5.62X1072 258x107" 4.72%x1072 1.60x107"
SEBS12BY 2.02x107" 3.64x1072 2.41x107" 4.33x1072 1.60%x107" SEB(S)12AY 2.02x107" 411x1072 1.70x107" 3.45x1072 1.60%x107"
SEBS15BS 3.95x107" 5.01%x1072 471%x107" 597%x1072 1.30x107" SEB(S)15A 2.31x107" 4301072 1.94x107" 3.61%x1072 1.29x107"
SEBS15B 2.31x107" 3.85%1072 2.75%107" 458%x1072 1.29%107" SEB(S)15AY 1.52x107" 3.12x1072 1.27x107" 2.62X1072 1.29%x107"
SEBS15BY 1.52x107" 2.90%x1072 1.81%107" 3.45x1072 1.29%107" SEB(S)20A 1.53x107" 3.03x1072 1.28x107" 254%x107? 9.76 x1072
SEBS20B 1.41x107" 2.47x1072 1.68%x107" 2.94%x1072 9.76X1072 SEB(S)20AY 1.01x107" 216%x1072 8.44%x1072 1.81%x1072 9.76x107?
SEBS20BY 1.01x107" 1.95%1072 1.20x107" 2.32x107? 9.76x1072 SEBS 3WA 6.74x107" 1.14%x107" 5.42x107" 9.58%x1072 3.23%x107"
SEBS 5WB 451%x107" 7.70x1072 5.37%x107" 917%x1072 1.96x107" SEBS 3WAY 4.48%x107" 8.78x1072 3.76x107" 7.37%1072 3.23x107"
SEBS 5WBY 325%107" 6.15x1072 3.88x107" 7.33x1072 1.96x107" SEBS 7WA(D) 3.26x107" 556X1072 273x107" 467%x1072 1.40%x107"
SEBS 7WBS 5.83x107" 6.96x1072 6.95x107" 8.30x 1072 1.40%x107" SEBS 7WAY 226x107" 4.32x1072 1.90x107" 3.63x1072 1.40x107"
SEBS 7WB 3.26x107" 526%x1072 3.88x107" 6.27%x1072 1.40x107" SEB(S)SWA(D) | 2.41x107" 472%x107? 2.02x107" 3.96%x1072 1.08x107"
SEBS 7WBY 2.26x107" 414%x1072 2.69%x107" 4.94%x1072 1.40%x107" SEB(S)9WAY 1.71x107" 3.58%x1072 1.43%x107" 3.00x1072 1.08x107"
SEBS SWBS 4.63%x107" 6.05%1072 552x107" 7.21%x1072 1.09x107" SEB(S)12WA 2.02x107" 413%1072 1.70x107" 3.46x1072 8.16x1072
SEBS 9SwB 2.41%x107" 4.23x1072 2.87x107" 5.04%x1072 1.08x107" SEB(S)12WAY 1.43%107" 3.10x1072 1.20x107" 2.60%107? 8.16x1072
SEBS SWBY 1.71%x107" 3.31x1072 2.03x107" 3.94%x1072 1.08x107" SEB(S)15WA 1.63%x107" 3.29%107? 1.37x107" 276X107? 471%x1072
SEBS12WBS 3.89%x107" 5.28x1072 4.64%x107" 6.29x1072 8.17%x1072 SEB(S)15WAY 1.13%x107" 2.43x1072 9.48x 1072 2.04x1072 4.71x1072
SEBS12WB 217%x107" 3.81%x1072 259%107" 455%x1072 8.16x1072 SER(S)9A 2.49%x107" 415%107? 215x107" 358%x1072 1.50x107"
SEBS12WBY 1.51x107" 2.94%x1072 1.79%107" 350%x1072 8.16x1072 SER(S)12A 2.50%x107" 416x1072 223x107" 3.71%x1072 1.33x107"
SEBS15WBS 258x107" 4.06%1072 3.07x107" 4.83%x1072 471%x1072 SER(S)15A 1.99%x107" 3.32x1072 1.79%107" 2.98%x107? 1.05x107"
SEBS15WB 1.63x107" 3.03x107? 1.94x107" 3.61x1072 471%x1072 SER(S)20A 1.66%x107" 2.77%107? 1.47x107" 2.45%x107? 6.49%1072
SEBS15WBY 1.13x107" 2.29%x107? 1.35%x107" 2.73%x1072 471x1072 SER(S) 9WA 1.52x107" 2.53%x1072 1.36x107" 2.26x1072 7.17x1072

Er1: Mp equivalent coefficient with 1 block used Ep2: Mp equivalent coefficient with 2 blocks used in close contact SER(S)12WA 1.42x107" 2.36x1072 1.28x107" 2.13%x1072 5.86x1072

E;j.aneZ?JLiJ\I/\;?I;TCZZeff?g;T with 1 block used Evz: My equivalent coefficient with 2 blocks used in close contact SER(S)15WA 1.60%10~" 266X102 1.45%10~" 2.41%10°2 415%X10°2

Er1: Mp equivalent coefficient with 1 block used Er2: Mp equivalent coefficient with 2 blocks used in close contact
Evi: My equivalent coefficient with 1 block used Evz: My equivalent coefficient with 2 blocks used in close contact
Er: Mr equivalent coefficient
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LINEAR SYSTEMS

Table 1-9 Slide Guide SGL, SGW type unit:1/mm Table 1-10 Ball Spline * Rotary Ball Spline unit:1/mm Table 1-11 Slide Bush SM type unit:1/mm
art number equivalent coefficient art number equivalent coefficient art number equivalent coefficient
P Er1 Er2 Evi Ev2 Er P E1 E2 P E1 E2
SGL15F (E) 257x107" 3.75%x1072 257x107" 3.75x1072 1.28x107" SSP 4 - - 6.19%x107'[1.18x 107" SM 3 1.24 2.13x107"
SGL20F (E) 2.06x107" 3.31x1072 2.06x107" 3.31x1072 9.31%x1072 SSP 6 [SPR 6 |[SPB B6KP|447%x107"|570x1072 SM 4 1.21 1.78%x107"
SGL25F (E) 1.72x107" 2.81x107? 1.72x107" 2.81%x107? 8.31x1072 SSP 8 [SPR 8 |[SPB 8KP|3.88Xx107"|5.74x1072 SM 5 8.96%x107" | 1.40x107"
SGL30F (E) 1.47x107" 2.28%x1072 1.47%x107" 228%107? 6.88x1072 SSP 10 [SPR 10 |SPB10KP|282x107"|4.37x1072 SM 6 7.29%107" | 1.09%107"
SGL35F (E) 1.29x107" 2.02x1072 1.29%x107" 2.02%x107? 5.45x1072 SSP 13A [SPR 13 |[SPB13KP|357X107"|4.49%x1072 SM 8s 7.19x107" | 1.20x107"
SGL15TF (TE) 1.63x107" 2.87x1072 1.63%x107" 2.87x107? 1.29%107" SSP 16A [SPR 16 |SPB16(KP)[2.43x107"|3.75% 1072 SM 8 5.46x107" | 8.42%x1072
SGL20TF (TE) 1.41x107" 2.59x1072 1.41%107" 259%x1072 9.28%x1072 SSP 20A | SPR 20A | SPB20 (KP)[1.48X107"{2.91x1072 SM 10 455x107" | 7.02x1072
SGL25TF (TE) 1.09x107" 2.09%1072 1.09%107" 2.09%x1072 8.31x1072 SSP 25A | SPR 25A | SPB25 (KP)[1.37x107"|2.27x 1072 SM 12 4.32%x107" | 6.64%107?
SGL30TF (TE) 9.32x1072 1.71X1072 9.32x1072 1.71x1072 6.87%x1072 SSP 30A |SPR 30A —  |1.28x107"[1.58%x1072 SM 13 4.06x107" | 621%x1072
SGL35TF (TE) 8.14%x1072 1.51X1072 8.14%x107? 1.51x1072 5.49%x1072 SSP 40A |SPR 40A - 1.05%107"|1.28x1072 SM 16 359x107" | 546%x1072
SGL15HTF (HTEHTEX) | 1.63x107" 2.87%X1072 1.63x107" 2.87%x1072 1.29%x107" SSP 50A | SPR 50A —  |941x1072[1.59%x1072 SM 20 3.07x107" | 4701072
SGL20HTF (HTEHTEX) | 1.22x107" 2.33x1072 1.22%x107" 2.33x107? 9.29%x1072 SSP B0A | SPR 60A - 9.02X1072{1.45%1072 SM 25 217%x107" | 3.833x107?
SGL25HTF (HTEHTEX) | 1.09x 107" 2.09%1072 1.09%x107" 2.09%107? 8.31x1072 SSP 80A - —  |5.43x1072[1.03x1072 SM 30 1.99%x107" | 3.07x1072
SGL3OHTF (HTEHTEX) | 9.32x1072 1.71X1072 9.32x107? 1.71x1072 6.87%X1072 SSP 80AL - - 3.76X1072(7.72%107° SM 35 1.71x107" | 2.70x1072
SGL35HTF (HTEHTEX) | 8.14x 1072 1.51x1072 8.14%x107? 1.51x1072 5.49%x1072 SSP100A - - 478X107%(8.79%1072 SM 40 1.64%107" | 251%107?
SGL4BHTF (HTEHTEX) | 6.52x10°? 1.22X1072 6.52x 1072 1.22x1072 4.37x1072 SSP100AL| — —  |333x1072[6.74x1073 SM 50 1.20x107" | 1.89x1072
SGL15HYF (HYE) | 1.08x107" 2.13x1072 1.08x107" 2.13x107? 1.28%x107" SSP 20 |SPR 20 —  |1.79x107"(2.26X1072 SM 60 1.13%x107" | 1.75%x1072
SGL20HYF (HYE) | 8.61%x107? 1.79x1072 8.61x1072 1.79%x107? 9.31x1072 SSP 25 [SPR 25 - 155%107"[1.94x1072 SM 80 8.18x1072 | 1.36x1072
SGL25HYF (HYE) | 7.54x10°? 1.57X1072 7.54%x1072 1.57x1072 8.32x1072 SSP 30 [SPR 30 - 1.28%107"[1.58x107? SM100 6.66x1072 | 1.11Xx1072
SGL30HYF (HYE) | 6.47x10°? 1.30%1072 6.47%X1072 1.30x 1072 6.90x1072 SSP 40 |SPR 40 - 1.05%107"|1.28x1072 SM120 563%X1072 | 9.38x107°
SGL35HYF (HYE) | 5.65%x1072 1.15x1072 5.65%x1072 1.15%x1072 5.46x1072 SSP 50 |SPR 50 - |1.07x107"[1.69%1072 SM150 462%x1072 | 7.71x107°3
SGL45SHYF (HYE) | 5.00x1072 1.01x1072 5.00%X107? 1.01x1072 4.35%1072 SSP 60 |SPR 60 - 9.77X1072|1.44x1072 E+: equivalent coefficient with 1 bush used
E2: equivalent coefficient with 2 bushes used in close contact
SGW17TF (TE) | 2.00x107" 3.28x1072 2.00x107" 3.28x1072 5.35x1072 SPLFS 6 268x107"6.67x1072
SGW21TF (TE) | 1.67x107' 2.89%x1072 1.67%107" 2.89%x107? 4.78x1072 SPLFS 8 257x107"(6.48x1072  Table 1-12 Slide Bush SM-G-L type unit:1/mm
SGW27TF (TE) | 1.26x10”" 2.31x107% 1.26x10”" 2.31x107% 4.33x1072 SPLFS 10 2.09x107'[525x107 part number equivalent coefficient
SGW35TF (TE) | 8.39x10°? 1.56x 1072 8.39x1072 1.56%x1072 2.62%x1072 SPLFS 13 1.96X107"|4.90%x 1072 SV 660U £ o 39E2 57
- - - 414x107" | 7.39x10~
Eri: Mp equivalent coefficient with 1 block used Er2: Mp equivalent coefficient with 2 blocks used in close contact SPLFS 16 159x107"|397x107 = sy
Evi: My equivalent coefficient with 1 block used = Evz: My equivalent coefficient with 2 blocks used in close contact E1: equivalent moment coefficient with 1 nut used SM 8G-LUU 3.17x10 5.90x10
Er: M equivalent coefficient E2: equivalent moment coefficient with 2 nuts used in close SM10G-LUU 253x107" | 4.78x1072
contact . SM12G-LUU | 228x107" | 4.47x1072
unit: 1/mm = =
part equivalent coefficient SM13G-Luu 2.03x10 4.03x10
number | Ep ED Y B SM16G-LUU | 1.78x107" | 3.45x107?2
SSP 4AM|7.42x10""[1.30%10™' 425X 1071|7.50x 102 SM20G-LUU | 1.53x10"" | 3.06x10°2
SSP 5AM|552x107'[8.70x1072[453x 107" [7.10x 10 SM25G-LUU | 1.09x107" | 217X107?
SSP BAM[5.06x10~'[7.80x1072[4.15x 10" [6.40x 102 SM30G-LUU | 9.59x10? | 1.97x10"*
SSp 8AM|4.4O><10_1 6.50x1072|3.62%107"|5.40%x 1072 E1: equivalent coefficient with 1 bush used
— — — — E2: equivalent coefficient with 2 bushes used in close contact
SSP10AM[366x10”'[550x10%[3.01x 10" [4.50x 102

Er1: Mp equivalent coefficient with 1 nut used

Er2: Mp equivalent coefficient with 2 nuts used in close
contact

Ev1: My equivalent coefficient with 1 nut used

Evz2: My equivalent coefficient with 2 nuts used in close
contact
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Table 1-13 Slide Bush SM-W type

unit:1/mm

Table 1-15 Slide Bush KB type

unit:1/mm

part number

equivalent coefficient

part number

equivalent coefficient

E1 [E5] E1 E2

SM 3w 4.12x107" — KB 3 1.28 2.13%x107"

SM 4w 4.03x107" — KB 4 1.05 1.75%107"

SM 5w 2.99%x107" - KB 5 5.40x107" | 9.00x1072

SM 6&W 2.43%x107" - KB 8 5.61x107" | 8.00x1072

SM 8w 1.82%x107" - KB10 421x107" | 7.02x107?

SM 10w 1.52x107" — KB12 4.02x107" | 6201072

sSM 12w 1.44%x107" - KB16 3.77x107" | 573%x1072

SM 13w 1.35x107" - KB20 329x107" | 4.49%x1072

SM 16W 1.19%x107" - KB25 214%x107" | 3.37x107?

SM 20w 1.02x107" — KB30 2.08x107" | 296%107?

SM 25W 7.24%x1072 - KB40 1.64%x107" | 251x1072

SM 30w 6.63x1072 - KBS0 1.20x107" | 1.89x1072

SM 35w 5.70x1072 - KB60 1.21x107" | 1.55x1072

SM 40w 5.47%x107? — KB80 7.34%1072 | 1.22%x107?

SM 50w 4.01%x1072 - KB 8w 1.87%x107" —

SM 60W 3.77%1072 - KB12W 1.34x107" —

Ei: equivalent coefficient with 1 bush used KB16W 1.25x107" —
KB20W 1.10x107" —

-2
Table 1-14 Slide Bush TRF type unit: 1/mm KB25W 7.14x10 -
. equivalent coefficient KB30ow 6.96x10°° -

P B E= KB40OW 5.47x102 -
TRF 6 6.46%x1072 — KB50W 4.02x1072 —
TRF 8 4.90%107? - KBBOW 411x1072 —
TRF10 4.07%x1072 — E1: equivalent coefficient with 1 bush used
TRF12 3.92% 10_2 — Ez2: equivalent coefficient with 2 bushes used in close contact
TRF13 3.66x1072 -

TRF16 3.20%1072 — Table 1-16 TOPBALL TK type unit: 1/mm
-2 _ F e
TRF20 280%x10 2 T A quu1|vaIent coeﬂlclznt
TRF25 2.00%x10~ —
TRF30 185%10°2 — TK 8 491x107" | 8.18x1072
TRE35 168%10-2 _ TK10 417%x107" | 6.95%107?
TRF40 145%10-2 _ TK12 3.70x107" | 6.17%x1072
TRF50 116%10-2 — TK16 3.30x107" | 549%x1072
TRFG0 111x10-2 — TK20 255%107" | 424%x107?
E1: equivalent coefficient with 1 bush used TK25 1.90x1 0_1 3.16x1 0_2
TK30 1.66x107" | 2.76x1072
TK40 1.42%x107" | 2.36x1072
TK50 1.11x107" | 1.84x1072

E1: equivalent coefficient with 1 bush used
E2: equivalent coefficient with 2 bushes used in close contact

Eng-13

Table 1-17 TOPBALL TW type

unit: 1/mm

Table 1-19 Slide Bush GM type

LINEAR SYSTEMS

unit:1/mm

part number

equivalent coefficient

part number

equivalent coefficient

E1 [E2 E1 E2
TW 3 8.70x107" | 1.45x107" GM 6 6.43x107" | 1.08%x107"
TW 4 6.57x107" | 1.09%107" GM 8 4.92x107" | 8.20%1072
TW 6 517x107" | 8.60x107? GM10 421%x107" | 7.01%x107?
TW 8 3.55%107" | 590%10°? GM12 3.85%107" | 6.42%107?
TW10 3.00x107" | 5001072 GM13 3.78x107" | 6.29%1072
TW12 2.66x107" | 4.40x1072 GM16 325x107" | 542%x1072
TW16 1.90x107" | 3.10x107? GM20 2.75%107" | 4.58%107?
TW20 1.66X107" | 2701072 GM25 1.98x107" | 3.30x1072
TW24 1.44%x107" | 2.40x1072 GM30 1.82x107" | 3.03x1072
TW32 1.08%x107" | 1.80x1072 GM BW 354x107" | 6.53x1072
E1: equivalent coefficient with 1 bush used GM 8w 2.38x107" | 4.96x1072
E2: equivalent coefficient with 2 bushes used in close contact GM10W 220%10~" 450%102
GM12wW 2.07x107" | 3.81%x1072
Table 1-18 Slide Bush SW type unit: 1/mm GM13wW 1.94x107" | 3.76x1072
S LT equivalent coefficient GM16W 1.71x107" | 3.44x1072
Ei Ez GM20w 1.37x10°" [ 269x1072
SWS 2 8.90><1071 1.48)(1071 GM25W 9_03)(1072 1_94)(1072
sws 3 8.01x107" | 1.33x10”" GM30W 955%x10~2 | 178x10-2
sw 4 7.95x107" 1.05x107" E1: equivalent coefficient with 1 bush used
SW 6 6.98x107" 9.75%x1072 E2: equivalent coefficient with 2 bushes used in close contact
sw 8 4.09x107" | 6.23x1072
swio 354x107" | 533x107? Table 1-20 Slide Rotary Bush unit: 1/mm
swi2 3.10x107" | 4.76x107? equivalent coefficient
SW16 229%10"" | 340%10°2 part number Eq E>
sSw20 1.94%107" | 3.01%x1072 SRE 6 6.83x107" | 1.14%x107"
swa24 1.69%107" | 259x107? SRE 8 498%x107" | 8.31x107?
sw32 1.19%x107' | 1.87x1072 SRE10 412%x107" | 6.86x1072
swW40 9.23x1072 | 1.54x1072 SRE12 419x107" | 6.98x1072
swas 7.84x1072 | 1.31x1072 SRE13 3.93x107" | 6.54x1072
swe4 547%X1072 | 911%x107°3 SRE16 3.40%107" | 5.66%10°?
SW 4w 265x107" - SRE20 2.90%x107" | 4.84%x107?
SW 6W 2.33x107" - SRE25 1.98x107" | 329%x107?
SW 8w 1.37x10~" — SRE30 1.80x107" | 3.01x1072
SW10w 1.18x107" - SRE40 1.52x107" | 2.54x1072
SwW12w 1.03x107" - RK12 4.32x107" | 6.64%1072
SW16W 7.62x1072 - RK16 359x107" | 546%x1072
sSw20w 6.47x1072 — RK20 3.07x107" | 4701072
sSw24w 5.62x1072 - RK25 217%x107" | 3.33%x107?
sSw32w 3.98x1072 - RK30 1.99%107" | 3.07x107?

E1: equivalent coefficient with 1 bush used
E2: equivalent coefficient with 2 bushes used in close contact

E1: equivalent coefficient with 1 bush used
E2: equivalent coefficient with 2 bushes used in close contact
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LINEAR SYSTEMS

Table 1-21 Slide Table NVT type (1)  unit:1/mm Table 1-21 Slide Table NVT type (2)  unit:1/mm Table 1-23 Slide Table SVT type (1) unit:1/mm Table 1-23 Slide Table SVT type (2)  unit:1/mm

ST EequivalenltE coefficier:zt S D EequivalenltE coefﬁcier; Dartinimber EequivalenltE coefficier:Et s EequivalenltE coefﬁcierg
P Y R P Y R P Y R P Y R
NVT1025 2.28x107'|2.67x107"[1.48x 107" NVT9210 751%x1072|6.05X1072|5.66 X 1072 SVT1025 267x107'|3.25x107"[1.48x 10" SVT3305 3.09%1072|3.18X107%|7.14x 1072
NVT1035 955%107'|3.99%107'(8.76x 10" NVT9310 3.26x1072|3.25X107%|4.00% 1072 SVT1035 3.10%107'(2.73x107"|1.48x107" SVT4085 8.29%1072/9.38X1072|5.00X 1072
NVT1045 279x107"|2.47x107"(3.31x 107" NVT9410 2.36Xx1072|2.34x1072|3.84x 1072 SVT1045 1.71x107"1.87x107"[1.48x 107" SVT4125 6.11X1072|6.67Xx107%|5.00X 1072
NVT1055 2.40%x107"|2.03x107'(3.53%107" NVT9510 1.82x1072[1.83%x10723.34x 1072 SVT1055 1.51x107"1.63x107"[1.48x107" SVT4165 6.27x107%|5.88%1072|5.00%x 1072
NVT1065 1.70x107"[1.59x107'[2.77x 10" Er: Mp equivalent coefficient Ev: My equivalent coefficient SVT1065 1.35%x107"[1.44%x107"(1.48x 107" SVT4205 4.89%x1072|4.65%107%|5.00x 1072
NVT1075  |154x107[1.39x107 [296x 10~ B Mr equivalent coeflicient SVT1075  |1.11x107'[1.17x107'[1.48x10" SVT4245  [401x10%385x1072[5.00x10 2
NVT1085 1.24x107"[1.17x107'[2.58x 107" SVT1085 1.02x107"[1.07x107"[1.48x107" SVT4285 3.39%107%|3.28x1072/5.00x 1072
NVT2035 1.51x107"[1.74x107"|1.12x 107" Table 1-22 Slide Table NYT type unit: 1/mm SVT2035 1.67%107"(2.03%x107"[1.11x107" SVT4325 2.94x1072|2.86%1072|5.00X 1072
NVT2050 1.62x107"[1.63x107"[1.45%x107" e D equivalent coefficient SVT2050 1.45%107"[1.64x107'{1.11x10™" SVT4365 260x107%|253%1072(5.00x 1072
NVT2065  |1.25x107'[1.29x107'[1.32x 10~ Ep Ev En SVT2065  |1.22x107'[1.37x107'[1.11x10~ SVT4405  [220x1072[227x107%5.00%1072
NVT2080  |1.15x107'[1.14x107'[1.54x 10" NYT1025  |228x107'|267x10""|267x10"" SVT2080  |1.28x107'[1.19x107'[1.11x10"" SVTE110  |683x107%7.72x1072[4.44x 1072
NVT2095  [951x1072[9.56x1072(1.43% 10" NYT1035  [955x107'[399x107'| 158 SVT2095 1.10x107"[1.03x107"[1.11x 10" SVT6160  |503x10725.49%1072[4.44x 1072
NVT2110  |881x102[863x102|1.57x10"" NYT1045  [279x107|247%107'|5.96%10"" SVT2110  |761x1072/808x102|1.11x10"" SVTB210  |397x1072[424x102|4.44x102
NVT2125  [822x102[7.88%10 2/1.69%10"' NYT1055  [240x107'|203%107'|6.36%10"" SVT2125  |694x1027.33x10 21.11%10"" SVTB260  |327x10 2|3.45x10 9 4.44x10°2
NVT2140 |7.13x1077694x1072[1.59x 10" NYT1065  |1.70x107'|1.59x10"'|4.98x10"" SVT2140  |7.01x107%6.73x1072[1.11x10"" SVTB310  |2.78x102[290x1072/4.44x102
NVT2155  [648x102/6.26x102|1.69x10"" NYT1075  |1.54x107'1.39x10"'|5.31x10”" SVT2155  |643x102[6.19x1021.11x10"" SVTB360  |2.79x102[2.70x1024.44x102
NVT2170  |6.10x10°2|581x102|1.76x10"" NYT1085  |1.24x10']1.17%107"|468%10"" SVT2170  |512x1072/533x102|1.11x10"" SVTB410  |242x1072[2.35x1072|4.44x102
NVT2185  |577x10 2[542%10 2|1.82%10"' NYT2035  [1.50x10'1.78x10"'|1.53%10"" SVT2185  |481x10 2499x10 211110 SVTB460  |214x10 2208x10 4 4.44%10°2
NVT3055  |341x10"'[217x10"'[1.97x10"' NYT2050  |1.61x107'|1.63x10"'|228%10"" SVT3055  |200x10'|1.75x10"'|[7.14x1072 SVTE510  |192x1072|1.87x1072|4.44% 1072
NVT3080  |9.64x1072[1.02x107"7.86%1072 NYT2065  |1.24x107'|1.28x10""|1.96%10”" SVT3080 |1.22x107'[1.12x107'[7.14x 1072 SVT9210  |350x107%390x1072[2.78x 102
NVT3105  |855x1072[867x1028.90% 102 NYT2080  |1.15x107']1.14x107"|227%10"" SVT3105  |753x1072[8.14x1072|7.14x102 SVT9310  |314x1072[294x102|2.78x102
NVT3130  [800x102[757x102/1.16x10"' NYT2095  [9.50x10*|9.55x107%|207x10”" SVT3130  |6.08x10°2[6.47x1027.14x102 SVT9410  |241x1072257x102|2.78x102
NVT3155  |556%1072[559x10%8.78x 102 NYT2110  [881x10°|864x107|227x10”" SVT3155  |617x1072[5.89x10%7.14x102 SVTO510  |1.98x10722.09x102]2.78x102
NVT3180  |512x102[508x107%0.25x1072 NYT2125  [815X107%7.85%107%|241x10”" SVT3180  |5.15x107%496x1072[7.14x 102 SVT9610  |200x10721.92x1072[2.78x 1072
NVT3205  |4.76x102|466x10 29,6510 NYT3055  |388x10"'[217x10'|474x10”" SVT3205  |475%102[459x 10 2|7.14x 102 SVT9710  |1.70x10°2[164x102278%102
NVT3230  |445x1072[4.31x102/9.99x 102 NYT3080  [9.68x107*|102x107'1.39x10”" SVT3230  |385x102[399x102[7.14x102 SVTO810  |137x1072|142x102|2.78x102
NVT4085  [1.01x10 '|1.08X10 ' |563%10 2 NYT3105  [856X107*|8.66x107°|1.55x10"" SVT3255  [387x10 4376x10 2|7.14%10 2 SVT9910  |122x102/1.26x10 9 278x10°2
NVT4125  |9.48x102[881x107%872x1072 NYT3130  [807x107%|7.59x107%|200%10"" SVT3280  |364x107%354x1072[7.14x 102 SVT91010 [1.10x10731.13x1072[2.78x 102
NVT4165 6.01x1072|5.97x1072[6.56 X 1072 NYT3155 555X107%|5.58 X 1072[1.48X 10" Ep: Mp equivalent coefficient Ev: Mv equivalent coefficient Er: Mp equivalent coefficient Ev: My equivalent coefficient
NVT4205 23210 21439x1026.03x 102 NYT3180 511%1072|5.07x1072|1.55%x10™" Er: Mr equivalent coefficient Er: Mr equivalent coefficient
NVT4245 2.06x10-21397x1021741x 102 NYT3205 4.76%1072/4.66x1072|1.61x107"
NVT4285 3_30><10'2 3.08% 10—2 6.38X 10—2 Er: Mp equ?valent coefﬁc?ent Ev: My equivalent coefficient
Er: Mr equivalent coefficient

NVTE110 1.74x107"[1.24x107"[1.10x107"
NVT6160 6.02x107%/6.08x1072[5.66 X 1072
NVTB210 482x1072|4.75%1072[6.63x 1072
NVT6260 421%x107%|4.06%1072[6.85x 1072
NVTE310 2.95%107%|2.99x1072[5.28X 1072
NVT6360 2.70x1072|2.70%1072[5.53x 1072
NVTE410 253x1072|2.46%1072(6.37x 1072

Er: Mp equivalent coefficient Ey: My equivalent coefficient
Er: Mr equivalent coefficient
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LINEAR SYSTEMS

Table 1-24 Slide Table SYT type unit:1/mm

Table 1-25 Miniature Slide SYBS type unit:1/mm

equivalent coefficient

part number Ep Ey En

equivalent coefficient

part number Er Ev En

SYT1025 267x107"(3.25%107'[2.67x 107"

SYBS 6-13 [8.35x107'[7.01x107'|851%107"

SYT1035 3.10x107'|2.73x107"|2.67x 107"

SYBS 6-21 [545%107'|457x107"(851%107"

SYT1045 1.71x107'[1.87x107'(2.67x 107"

SYBS 8-11 (882x107'|7.40x107"|5.88x10™"

SYT1055 151x107"[1.63x107'[2.67x 107"

SYBS 8-21 (481x107'|4.04x107"|5.88x10™"

SYT1065 1.35X107"(1.44x 1071267107

SYBS 8-31 [357x107'[2.99x107'|5.88%107"

SYT1075 1.11%107"[1.17x107'[2.67x 107"

SYBS12-23 (4.31x107'|362x107'/3.13x10”"

SYT1085 1.02x107'[1.07x107'(2.67x 107"

SYBS12-31 [357%x107'|2.99%107"|3.13x10™"

SYT2035 1.67x107"[2.03%x107'[1.54%x 107"

SYBS12-46 (2.35x107'|1.97x107"|3.13x 107"

SYT2050 1.45X107'[1.64x107'|1.54%107"

SYBS17-23 [425x107'|357x107"[2.67x107"

SYT2065 1.22%107"[1.37x107"[1.564x 107"

SYBS17-31 [326%x107'|2.74x107"|2.66Xx10"

SYT2080 1.28x107'[1.19x107'[1.54x 107"

SYBS17-46 (223x107'|1.88x107"|2.66Xx10™"

SYT2095 1.10x107[1.03x107'[1.54%x 107"

SYT2110 761%x107%/8.08%1072[1.54x 107"

sYT2125 6.94X1072|7.33%1072[1.54x 107"

SYT3055 2.00x107"|1.75%x107"1.15x 10"

SYT3080 1.22x107"[1.12x107'[1.15x 107"

SYT3105 753%107%/8.14%1072[1.15x107"

SYT3130 6.08X1072|6.47%1072[1.15%10"

SYT3155 6.17x107%|5.89%1072[1.15x 10"

SYT3180 515%1072|4.96x1072[1.15%x10”"

SYT3205 475%107%|459%1072[1.15x107"

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mr equivalent coefficient

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mr equivalent coefficient
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Average Applied Load
The load applied to a linear systems generally
varies with the travel distance depending on how
the system is operated. This includes the start/stop
processes of the reciprocating motion and work
on the system. The average applied load is used
to compute the life corresponding to the actual
application conditions.
(MWhen the load varies in a step manner with the
travel distance (Figure 1-7).
£1 is the travel distance under load P1
£2 is the travel distance under load P2

£n is the travel distance under load Pn
The average applied load Pm is obtained by the
following equation.

g
Pr={ - (P21+P2302+Pr3gn) -+ (10)

Pm: average applied load (N) £: total travel distance (m)

@When the applied load varies linearly with the
travel distance (Figure 1-8), the average applied
load Pm is approximated by the following
equation.

Pm'=.%(Pmin+2Pmax) ..................... (11)

Pmin: minimum applied load (N)
Pmax: maximum applied load (N)

®When the applied load draws a sine-curve as
shown by Figures 1-9 (a) and (b), the average
applied load Pm is approximated by the following
equations.

Figure1-9(a) Pm=0.65Pmax ++---- (12)
Figure1-9 (b) Pm=0.75Pmax -------- (13)
Eng-18

Figure 1-7 Applied Load Varies
Stepwise

Figure 1-8 Applied Load Varies

Linearly
2
Figure 1-9 Applied Load Varies
Sine-Curve
(a)
2
(b)
2




RATED LIFE CALCULATION EXAMPLE 1

2 Horizontal Axes, 2 Blocks each, Considering Acceleration/Deceleration

Operating Conditions
part number: SGL15F/E
basic dynamic load rating C=7.29kN
basic static load rating Co=9.45kN
guide block span: Luit=100mm
guide rail span: Lrai=100mm
drive: Ya=10mm
Za=—10mm
mass: mi=30kg Xi1=15mm
Y1=—20mm
Z1=20mm
X2=80mm
Y2=50mm
Z2=100mm
velocity: Vmax=200mm/s
time: t1=0.2s
t2=3.3s
t3=0.2s
acceleration: a1=1.0m/s?
as=1.0m/s?
stroke: £s=700mm
number of cycles per minute: ni=8cpm

mz2=15kg

Figure 1-11

Figure 1-10

-
\Y

Vmax

1

t2

3

s

guide block span

guide rail span

z

]

"

mass

vl -y —x—

9
—Z\ drive
(Yo Za)

.

J

In case that some external force is applied to the system, please refer to "Slide Guide Travel Life Calculation Program" at NB

website.
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NIPPON BENRING LINEAR SYSTEMS

(DCalculating Moment Applied to the Unit

(acceleration)

pitching  Mai=m-g+Xm—m-ai1 - (Zm—2Zd)

Mai=30x9.8x (15) —30%X 1% {(20) —(—10)} +15%X9.8% (80) —15%X 1% {(100) — (—10)} =13620N-mm

Maz=—m-a1 * (Ym—Yd)
Maz=—30x1X {(—20) — (10)} —15x1x {(50) — (10)}

yawing

rolling Mas=m-g-:Ym

Mas=30%9.8X (—20) +15x9.8 X (50) =1470N-mm
{(constant)
pitching  Mi=m-g+Xm

M1=30%9.8X(15) +15x9.8% (80) =16170N-mm
M2=0

yawing

rolling Ms=m-g-Ym

M3=30X%9.8X (—20) +15%9.8% (50) =1470N-mm
(deceleration)

pitching  Mdi=m-g+Xm+m-a3-(Zm—2d)

Mdi=30%9.8X(15) +30x1x {(20) —(—=10)} +15%x9.8x(80) +15x1x {(100) —(—10)} =18720N -mm

Mdz2=m-as3 ‘- (Ym—Yd)
Md2=30x1x {(—20) — (10)} +15x1x {(50) —(10)} =

yawing

rolling

Mds=m-g-Ym
Mds=30x%9.8% (—20) +15X9.8 X (50) =1470N -mm

=300N-+-mm

—300N-mm

(@Calculating Load Applied to the Guide Block

(acceleration)

Block 1 vertical o M _ Max Mas
direction 4 2 * Lunit 2 * Lrail
hecron, Feai=l e
Fsa1=2§—?80=1 .5N

Block 2 vertical Fras= m-g + Mai Mas
direction 4 2+Lunit = 2°Lrail
hocron, Feae= =g
Fsae=—52905=—1.5N

Eng-20



LINEAR SYSTEMS

Block 3 ertical Fma= m-g__Ma _ Mas
direction 4 2« Lunit 2 Lrai
_30%X9.8, 15X9.8 13620 1470 _
Fras="0="+—"4  ~2x100 2xi00 48N
horizontal __Maz
direction Fsas= 2« Lunit
__ 300 _
Fsas——2><1OO =1.5N
Block 4 \ertical Ern— m-g + Mai __ Mas
direction 4 2+ Lunit  2°Lrail
_30%x9.8, 15X9.8 , 13620 1470 _
Fras= 4 - 7 - 2%100 5%100 =171.0N
horizontal _ __Maz
direction [ S84~ 2« Lunit
___300 _
Fsas= B5x100 — 1.5N
{constant)
Block 1 \ertical Fri= m-g M + M3
direction 4 2+Lunit  2° Lrail
_30x9.8, 15%x9.8 16170 , 1470
Fr=""2""+""21 ~2x100 T2x100 —>6-8N
horizontal __ M2
direction T S1= 2+ Lunit
Block 2 vertical Fro= m-g+ M + M3
direction 4 2+Lunit  2°Lrail
_30%x9.8 , 15xX9.8 , 16170 , 1470
Fre=""0""+""2  T2x100 T2x100 985N
horizontal _ M2
direction T $2= 2« Lunit
Block 3 vertical Fra= m-g_ _Mi _ Ms
direction 4 2+Lunit  2°Lrail
_30x9.8 , 15X9.8 16170 1470
Fra===g—+— 2 —2x100 2xio0 22N
horizontal _ M2
direction Fsa= 2 « Lunit
Block 4 vertical Fra= m-g + M1 _ M3
direction 4 2+Lunit  2°Lrail
_30%x9.8, 15X9.8 , 16170 1470
Fu=""4""1""4  *2x100 2xto0 838N
horizontal _ M2
direction Fse= 2« Lunit

Eng-21

(deceleration)

Block 1 yertical Ergy— M8 __Mdi Mds
direction 4 2°Lunit 2 Lrail
_ 30%x9.8, 15x9.8 18720 , 1470 _
Froh= =4 ~2x100 T 2x100 240N
horizontal __Md-
direction  FSd1= 2+ Lunit
__—300 _
FSd1_—2><1OO_ 1.5N
Block 2 | qriical Frop=""8 1 Md1 Mds
direction 4 2 Lunit = 2 Lrail
_30%x9.8, 15X9.8 , 18720 , 1470
Frde=""0""+""2 *t2x700 T 2x100 22N
horizontal _ _M
direction [ 8d2= 2+ Lunit
__ =300 _
Fsdz= %100 1.5N
Block 3 \ertical Froa=T 8 _ Mdi _ Mds
direction 4 2+ Lunit 2 Lrail
_30x9.8, 15X9.8 18720 1470 _
Frds==—""7""+"7 2x100 2x100 93N
horizontal __Md2
direction [ Sd3= 2+ Lunit
__—300 _
FSda——2X1oo— 1.5N
Block 4 vertical Frds= m.g+ Mds _ Md3
direction 4 2°Lunit 2 Lrail
_30%x9.8, 15X9.8 , 18720 1470 _
Frde==="+4 T 2x700 ~2x100 ' 96-5N
horizontal — Md>
direction  F8d4= 2+ Lunit
—__=300 _
Fsda= 5%100 1.5N

(®Calculating Equivalent Load

OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.

Pr=Fr]|
Ps=|k-Fs]| k=1 for SGL guide
Table 1-26
acceleration constant deceleration
block 1 Prai=49.5 Pr1=36.8 Prd1=24.0
Psai=1.5 Ps1=0 Psdi=1.5
block 2 Pra2=185.7 Pra=198.5 Prd2=211.2
Psa2=1.5 Ps2=0 Psd2=1.5
block 3 Pras=34.8 Prs=22.1 Prds=9.3
Psas=1.5 Pss=0 Psds=1.5
block 4 Pras=171.0 Prs=183.8 Prd4=196.5
Psas=1.5 Ps4=0 Psds=1.5
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NIPPON BENRING LINEAR SYSTEMS

OEquation for Dynamic Equivalent Load (®Calculating Static Safety Factor
P=Pr+Ps OEquation for Static Equivalent Load
Par=Prai+Psai=49.5+1.5=51.0 (N) Po=Pr+Ps
calculating in the same manner

Poai=Prai+Psai=49.5+1.5=51.0 (N)

Table 1-27 calculating in the same manner
acceleration constant deceleration Table 1-28
block 1 Pa1=51.0 P1=36.8 Pdi=25.5 acceleration constant deceleration
block 2 Pa2=187.2 P2=198.5 Pd2=212.7 block 1 Poa1=51.0 Po1=36.8 Podi=25.5
block 3 Pas=36.3 P3=22.1 Pds=10.8 block 2 Poa2=187.2 P02=198.5 Pod2=212.7
block 4 Pas=172.5 P4=183.8 Pds=198.0 block 3 Poas=36.3 Po3=22.1 Pods=10.8
OCalculating Average Equivalent Load block 4 Poas=172.5 P04=183.8 Pods=198.0
3 Selecting Block 2 that carries the maximum static equivalent load
Pm={ - x [(Pa3x YmatXtl) 4 (P xVinaxx12) + (Pgdx VmasX13)| .
fs="5o
Pmi="| =05 X|(61.07x 200X02) 1 (36 87x 200x3.9) +(25.57x 200X0-2) | _57.1()
fe=_Co__ 9450 _,,
200><0 2 Pod2 212.7

3
me= \/780 X{ 187.23x 200X0.2 | (198 53x200%3.3) + (212.7°x %)}mgs.e(m
31 o~
Pms= /700 ><| 36.3°x

_8[1 3%
ma= ¢700 x{ 172.5%x

200><O 2)+(

22.1°%x200x3.3) +(10.8°%

200x0.2)) _55 6(N)

20002 1 (183.8°x200x3.3) +(198.0°x 209X0:2) | 183 o)

(@®Calculating Rated Life

Decide each coefficient

fu : hardness coefficient fu=1 for hardness of guide is 58HRC or more

fr - temperature coefficient fr=1 operating temperature is below 100°C (80°C is maximum for SGL guide)
fc : contact coefficient fc=1 for blocks are not in close contact

fw:applied load coefficient fw=1.5 for Vmax=200mm/s

©OCalculating Rated Life
Selecting Block 2 that carries the maximum dynamic equivalent load

fuX frXfc (0]
L=(Bfodte w0 xs0

L= (1x1x1 7290
15 *1986

J°x50=732725(km)

OCalculating Life Time

Lp= - Lx10%
2X sXn1X60
_ _782725x10% _
Ln= 356 5 x 60 =1090364(hour)
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RATED LIFE CALCULATION EXAMPLE 2 (DCalculating Moment Applied to the Unit

(acceleration)

1 Horizontal Axis, 2 Blocks, Considering Acceleration/Deceleration pitching Mai=m*g+Xm—m-ai - (Zm—Zd)
Operating Conditions Ma1=5%9.8X(0) —5X%1.5X {(10) —(—10)} +20%x9.8%X (—20) —20x1.5% {(20) —(—10)} =—4970N-mm
part number: SEB9A . — e . .
basic dynamic load rating C=1.92kN vawing Maz m-a (Ym Yd)
basic static load rating Co=2.53kN Maz=—5%1.5X {(0) = (—=30)} —20%1.5X {(—=10) — (—30)} =—825N-mm
guide block span: Lunit=70mm

drive: Ya=30mm roling Mas=m-g-Ym

Za=—10mm Maz=5x9.8%(0) +20%9.8X (—10) =—1960N -mm
mass: mi=5kg é:gmm (constant)
Z1=10mm ) pitching Mi=m+g +Xm
_ _ Figure 1-12
mz=20kg X2=-—20mm -~ ~ Mi=5x9.8X (0) +20x9.8X (—20) =—3920N -mm
Y2=—10mm \
Z2=20mm yawing M2=0
velocity: Vmax=150mm/s Vinex M2=0N-mm
time: t1=0.1s
to=1.9s roling M3=m-g-Ym
ts=0.1s M3z=5X9.8X (0) +20x9.8 X (—10) =—1960N -mm
acceleration: a1=1.5m/s?
as=1.5m/s? t {deceleration)
S“"kbe: "'?=3?0mm e 14 pitching Mdi=m+g+Xm+m-as - (Zm—2d)
numper of cycles per minute: ni=14cpm
yeesp 1 P L t1 te t3 ) Mdi=5%9.8% (0) +5X1.5% {(10) —(—10)} +20%9.8 X (—20) +20%1.5% {(20) — (—10)} =—2870N-mm
Figure 1-13 yawing Md2=m-a3 - (Ym—Yd)
s ~ Md2=5%1.5% {(0) — (—30)} +20%1.5% {(—10) — (—30)} =825N -mm
roling  Mds=m-g-Ym
Md3=5x%9.8%(0) +20%9.8X (—10) =—1960N -mm
guide block span
oY
e —
.z
—X— ——1 —x
0-z
I\ J

Eng-25 Eng-26
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(@Calculating Load Applied to the Guide Block

(acceleration)

Block 1 yertical Frai= -g Mai
direction = |_un,t
5X%X9.8 | 20><9.8 —4970
Frai= > } > 70 =193.5N
horizontal _ Maz
direction Fsa Lunit
_—825_
Fsai= 70 11.8N
rolling _ Mas
moment  Mrar= 2
Mra1=$=—98ON-mm
Block 2 yertical S g+ Mai
direction 2 Lunit
_ 5%9.8 | 20><9.8l —4970
Fraz= 5 } 5 t77p 51.5N
horizontal _ Ma2
direction Fsa Lunit
__—825 _
Fsaz——70 =—11.8N
rolling _ Mas
moment  Mraz= )
Mraz=—"60-— 980N -mm
{constant)
Block 1 yertical Fro= M8 _ M1
direction [ 2 Lt
_ 5X9.8 , 20X9.8 —3920
Fri= > } 5 70 178.5N
horizontal _ M2
direction 1= Lunit
rolling _ Ms
moment M= 2
Mri=-—980 —_ 980N mm
Block 2 yertical Fro= g +-Mi
direction |_un,t
_5%9.8 | 20><9.8 . —3920
Fro= 2 T > T 70 =66.5N
horizontal _ Mo
direction Fs2= Lunit
rolling _ M3
moment  Mr2= 2
Mrz=%=—980N-mm
Eng-27

(deceleration)

Block 1

Block 2

vertical 4 _-g_ Mdi

direction Lun,t

Fray= SX08 | 20;9.8 =2870 _ 65 5
o - M2
Fsai=223—11.8N

moment Mrd1=%
Mrch=—"260 — 980N -mm

vertical d2——g-+ Mdi

direction Lty

5%X9.8 |, 20%X9.8 , —2870
2 T

Frde= 5 + 70 =81.5N

horizontal £y _ Md2

direction Lunit
—_825_

Fsdz= 70 11.8N

rolling _ _Mds

moment ~ Mrdz= 2

Mrdz=%=—980N ‘mm
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(®Calculating Equivalent Load

OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.

Pr=|Fr| +[Er-Mr| Er=0.220 for SEB9A

Ps=[k-Fs| k=0.84 for SEB-A guide
Prai= | Frar | + | Er- Mrai | =|193.5 | + | 0.220% (—980) | =409.1 (N)
calculating in the same manner

Table 1-29
acceleration constant deceleration
Prai=409.1 Pri=394.1 Prd1=379.1
block 1
Psa1=9.9 Ps1=0 Psdi=9.9
Praz=267.1 Pr2=282.1 Prd2=297.1
block 2
Psa2=9.9 Ps2=0 Psd2=9.9

©OEquation for Dynamic Equivalent Load

P=Pr+Ps

Pai=Prai+Psai=409.1+9.9=419.0(N)
calculating in the same manner

Table 1-30
acceleration constant deceleration
block 1 Pa1=419.0 P1=394.1 Pd1=389.0
block 2 Paz=277.0 P2=282.1 Pd2=307.0
OCalculating Average Equivalent Load
3
Pm=< x|(Pas x YmaxXlL) 4 (P3xVngyxt2) + (Pd?x VrmaxX1s)]
3
Pmi= || 505 |419.0°x 199X0L) 1 (304.19x 150x1.9) +(389.0°x 120X01 ) | _304 6(N)
3
Pma= \/C,’é—ox{(znoax 180X01) 4 (282.19x150x1.9) + (307.0°x 2XO1) | 282 7(N)
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@®Calculating Rated Life
Decide each coefficient
H - hardness coefficient fu=1 for hardness of guide is 58HRC or more

T :temperature coefficient fr=1 operating temperature is below 100°C
(80°C is maximum for SEB-A guide)

¢ : contact coefficient fc=1 for blocks are not in close contact
w: applied load coefficient fw=1.5 for Vmax=150mm/s

—_- =

—- =

OCalculating Rated Life
Selecting Block 1 that carries the maximum dynamic equivalent load

_(fuxfrxfc , C \®
'-—( fw me)"5°
1X1X1 1920

L= (Tx 394.6

J’x50=1706(km)

OCalculating Life Time

Lo Lx10}
2X sXn1X60
—_ 1706x10% _
Lh=5%0.ax14x60 —3384(hour)

(®Calculating Static Safety Factor
OEquation for Static Equivalent Load
Po=Pr+Ps

Poai=Prai+Psar=409.1+9.9=419.0 (N)
calculating in the same manner

Table 1-31
acceleration constant deceleration
block 1 Poa1=419.0 Po1=394.1 Pod1=389.0
block 2 Poa2=277.0 P02=282.1 Pod2=307.0

Selecting Block 1 that carries the maximum static equivalent load

— Co
fs="po

_ Co _ 2530 _
= Poar ~419.0 ~ 60
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RATED LIFE CALCULATION EXAMPLE 3 (DCalculating Moment Applied to the Unit
(acceleration)

2 Vertical Axes, 1 Bush each, Considering Acceleration/Deceleration pitching ~ Mai=m-g *(Zm—Zd) +m-ai -(Zm—Zd)
Operating Conditions Mai=5x9.8x {(30) — (—20)} +5x1.5% {(30) — (—20)} +20% 9.8 {(20) — (—20)} +20x1.5% {(20) — (—20)} =11865N - mm
part number: SM30W . g, _ o _
basic dynamic load rating C=2.49kN vawing  Maz=m-g +(Ym=Yd) +m-ai - (Ym—Yd)
basic static load rating Co=5.49kN Ma2=5x9.8x {(0) — (20)} +5x1.5x {(0) — (20)} +20x9.8x {(50) — (20)} +20x1.5x {(50) — (20)} =5650N-mm

shaft span: Lraii=80mm
drive: Ya=20mm
Za=—20mm

rolling Masz=0

mass: m=5kg X1=0mm {constant)
Y1=0mm pitching  Mi=m-g *(Zm—2Zd)
Z1=30mm Figure 1-14 Mi=5x9.8% {(30) — (—20)} +20x9.8x [(20) — (—20)} =10290N -mm
g
m2=20kg X2=40mm - ~
Y2=50mm v yawing  M2=m-g - (Ym—Yd)
_ Zz=20mm M2=5x9.8% {(0) — (20)} +20%9.8x {(50) — (20)} =4900N - mm
velocity: Vmax=150mm/s v
time: t1=0.1s e rolling Ms=0
t2=0.7s
t3=0.1s (deceleration)
acceleration: :1=11.55§//s:2 ; pitching  Mdi=m-g *(Zm—2d) —m-as*(Zm—2d)
3=1.
stroke: £s=120mm Mdi=5x9.8x {(30) —(—20)} —=5x1.5x {(30) — (—20)} +20x9.8x {(20) — (—20)} =20%1.5x {(20) — (—20)} =8715N -mm
number of cycles per minute: ni=33cpm . - - yawing  Md2=m-g - (Ym—Yd) —m-as - (Ym—Yd)
~ J Md2=5%9.8x {(0) — (20)] =5x1.5% {(0) — (20)} +20x9.8x {(50) — (20)} —20x1.5% [(50) — (20)} =4150N -mm
?gure 1-15 ~ rolling Mds=0
shaft span X — X
‘ ‘ mass ‘ . i i
! ! (Xm. Ym. Zm) ! (@Calculating Load Applied to the Slide Bush
i J ! (acceleration)
JER (0 N A A I o Bush 1 .
| — vertical _ Mas _
| i i : 7}7},} 1 direction T Tat= Lrail =0
v [ mIEEEA N _—
T 0 ) 0 orizonta —
| 1 1 | V‘VJ 1 ] J direction Fsai=0
i==
T T i -
i i i pitching  Mpai1= 2
1 1 1 Mpat=—188%-—5932 5N - mm
)L L i,
) _ Maz
vawing  Myai= >
z
1 Myat=—2630——2825N - mm
(e "ij%
‘oHor
T I l
LB L
-z drive
L ~_(Yd. Zd) )
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NIPPON BENRING LINEAR SYSTEMS

Bush2  \ortical Fras= Mas — (deceleration)

direction Lrail Bush T \ertical Freh= Mds _
direction ~ Lrail

horizontal —

direction Fsa2=0 horizontal Fsdi=0
direction

. Mai

pitching  Mpaz= 2a Md1
pitching  Mpdi= >

Mpae=—156%-—5932 5N mm ar1e
Mpdi= =4357.5N-mm

) _ Ma2 2

yawing  Myaz= > Md2
vawing  Mydi=

Myaz= —2690__5go5N - mm 2

2 Mydi= 150 —5075N - mm

( T

constant)

Bush 1 vertical Fri= M3 — Bush2 orical F— Mds =0
direction Lrail direction T 1A2= Leail
horizontal _ horizontal _
direction Fs1=0 direction Fsd2=0

. M1

pitching  Mp1= 2 pitching  Mpdz2= M2d1
10290

Mpr=—9290 _5145N -mm Mpdz=-8215-—4357.5N -mm

) M2

yawing  My1= > yawing  Mydz2= M2dz
4900

My:=-2329-—2450N -mm Mydz=-4120-=2075N-mm

Bush 2

vertical M3
direction Fr
Lrail

horizontal Fs2=0

direction

pitching  Mp2= |\Q1

Mp2=%=5145N-mm
M2

vawing  Myz= >

4900
2

My2= =2450N+mm
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NIPPON BENRING LINEAR SYSTEMS

@®Calculating Rated Life

Decide each coefficient

H : hardness coefficient ~ fu=1 for hardness of bush is 58HRC or more
T :temperature coefficient fr=1 operating temperature is below 100°C

(®Calculating Equivalent Load

OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.
Pr=|Fr|+|E1*Mp|

—

E1=6.63x1072 for SM30W

—

Ps=|k-Fs|+|Ei*M i .
s=| sl +| yl k=1 for Slide Bush (80°C is maximum for Bush with resin retainer)
Table 1-32 fc : contact coefficient fc=1 for bushes are not in close contact
acceleration constant deceleration fw: applied load coefficient fw=1.5 for Vmax=150mm/s
bush 1 Prai=393.3 Pri=341.1 Prd1=288.9
us
Psai=187.3 Ps1=162.4 Psdi1=137.6 OCalculating Rated Life
bush 2 Pra2=393.3 Pro=341.1 Prd2=288.9 Selecting Bush 1 that carries the maximum equivalent load
us
Psa2=187.3 Ps2=162.4 Psd2=137.6 3
©Equation for Dynamic Equivalent Load
_(1X1X1 24903 _
P=Pr+Ps L= [558.g) x80=1775(m)
Pai=Prai+Psai=393.3+187.3=580.6(N) OCalculating Life Time
calculating in the same manner Lx103
Table 1-33 Lh= X s X1 X60
acceleration constant deceleration
_ 1775%x108 _
bush 1 Pa1=580.6 P1=503.5 Pdi=426.5 Lh="5%0120x33x60 —3/35(hour)
bush 2 Pa2=580.6 P2=503.5 Pd2=426.5
OcCalculating Average Equivalent Load ®Calculating Static Safety Factor
3 ©OEquation for Static Equivalent Load
Pm= (= x[(Pa3x YnaXlL) 4 (P35 Ve, xto) + (Pt x VmesXls)]
Ls 2 2 Po=Pr+Ps
3 = - -
Pmi= /1;—0 x{(580.6°x129X0L) 4 (503.5°x 150x0.7) + (426.5°x120XOL) | —505.00N) Poan=Prar+Psa1=393.3+187.3=580.6(N)
calculating in the same manner
3 -
Pma= /"‘Z—Ox{(sso.esx%) +(503.5°x150%0.7) +(426.5°x 120X0-1)} —505.0(N) Table 1-34
acceleration constant deceleration
bush 1 Poa1=580.6 Po1=503.5 Pod1=426.5
bush 2 Poa2=580.6 P02=503.5 Pod2=426.5

Selecting Bush 1 that carries the maximum static equivalent load

— Co
fs——Po
__Co _ 5490 _
5= Poar — 580.6 24
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RIGIDITY AND PRELOAD

Effect of Preload and Rigidity

The rigidity of a linear systems must be taken into
consideration when it is to be used in high-precision
positioning devices or high-precision machinery.
Preloaded slide guides and ball splines, which use
balls as the rolling elements, are available upon
request to meet the need for greater rigidity.

If a force is applied to the ball elements without
preload, an elastic deformation proportional to the
applied force to the 2/3 power will result. Therefore,
the elastic deformation is relatively large during the
initial loading stage, however then becomes smaller
as the load increases.

Preloading on the rolling elements absorbs the
deformation of the block under the same loading.
Please contact NB for available data in regard to
rigidity.

Types of Preload and its Specification
Preload is categorized into three ranges: standard,
light, and medium for option. In the NB linear
systems, preload is applied by installing rolling
elements that are slightly larger than standard.
Therefore, the specification of the preload is
expressed by a negative value.

Figure 1-16 Applied Load versus Block Deformation

T without preload
d1
o with |preload
S
©
£
o
ko)
©
254
[%]
©
)
0 P1 P2 —
P: applied load
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FRICTIONAL RESISTANCE AND

REQUIRED THRUST

The static friction of a linear systems is extremely low.
Since the difference between the static and dynamic
friction is marginal, stable motion can be achieved from
low to high speed. The frictional resistance (required
thrust) can be obtained from the load and the seal
resistance unique to each type of system using the
following equation:

F: frictional resistance (N) u: dynamic friction coefficient
W: applied load (N)  f: seal resistance (N)

The dynamic friction coefficient varies with the
applied load, preload, viscosity of the lubricant, and
other factors. However, the values given in Table
1-35 are used for the normal loading condition (20%
of basic dynamic load rating) without any preload.
The seal resistance depends on the seal-lip condition
as well as on the condition of the lubricant,
however, it does not change proportionally with the
applied load, which commonly is expressed by a
constant value of 2 to 5 N.

NIPPON BENRING LINEAR SYSTEMS

Table 1-35 Dynamic Friction Coefficient

Figure 1-17 Applied Load versus Dynamic Friction Coefficient

0.02

0.01

dynamic friction coefficient u

0 0.1 0.2

procuct | e | chnatnc frtion
SGL-SGW | 0.002~0.003
Slide Guide SEB 0.004~0.006
SER 0.004~0.006
Ball Spline SSP 0.004~0.006
. SPR-SPB
Rotary Ball Spline SPBR 0.004~0.006
Stroke Ball Spline SPLFS 0.001~0.003
SM-KB
Slide Bush SW-GM 0.002~0.003
SMA - SME
TK-TKA
Top Ball TKE-TKD ) 502~0.003
TW-TWA
TWJ-TWD
Stroke Bush SR 0.0006~0.0012
Slide Rotary Bush |—>RC 0.002~0.003
RK 0.002~0.003
Slide Way NV-SV-RV| 0.001~0.003
Slide Table NVT-NYT-SVT-SYT| 0.001~0.003
Miniature Slide SYBS 0.001~0.003
P: applied load
C: basic dynamic
load rating
0.3 0.4

load ratio P/C
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OPERATING ENVIRONMENT

Temperature Range

The NB linear systems are heat-treated in order to harden the surface. Therefore, if the temperature of the
linear systems exceeds 100°C, the hardness and load rating will be reduced (refer to page Eng-5, hardness
coefficient). If resin is used in any one of the components, the systems cannot be used in a high-temperature
environment. The recommended operating temperature ranges for each type of linear systems are listed in

Table 1-36.
Table 1-36 Major Types and Recommended Temperature Range
component material includes resin steel stainless other
operating temperature range| —20C~80C —20C~110C —20°C~140C*
. . SEB-A/SEBS-B SEBS-BM
Slide Guide SER
SGL/SGW SERS
Ball Spline SSP/SSPF SPLFS
Rotary Ball Spline SPR/SPB
Ball Screw Spline SPBR/SPBF
SM G/SMS G/
. KB G/KBS G/
Slide Bush SM/KB/SW SMS/KBS/SWS
SW G/SWS G/
GM
Top Ball TK
Stroke Bush SR/SRB
Slide Rotary Bush RK SRE
Slide Way NV/NVS SV/RV SVS/NVS-RNS
Slide Table NVT/NYT SVT/SYT SYTS NVTS/SVTS*
Miniature Slide SYBS
Slide Screw SS

* If the system is made of stainless steel and has a seal, the

temperature range is up to 120°C

** Please contact NB if the system is to be used out of room temperatures.

Operating Environment

Foreign particles or dust in the linear systems
affects the motion accuracy and shortens the life
time. Standard seals will perform well for dust
prevention under normal operating conditions,
however, in a harsh environment it is necessary to
attach bellows or protective covers as Figure 1-18
shows.

Figure 1-18 Example of Dust Prevention

( N
YIMY I
! il [ —
( _ ‘ i _ Q
Q | )
NN =
J cover
bellows
_ J
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LUBRICATION

Lubrication

NIPPON BENRING LINEAR SYSTEMS

The objective of lubrication includes the reduction of friction among the rolling elements as well as between
the rolling elements and the raceway, preventing of sintering, reduction of wear, and prevention of rust by

forming a film over the surface.

To maximize the performance of a linear systems, the lubricant type and a lubrication method! appropriate for

the operating environment should be selected.

In addition, the steel part of the product is applied with rust-preventing oil that has little effect on the

lubrication.

Table 1-37 (1) Lubrication

Table 1-37 (2) Pre-applied Lubricant

lubrication type product lubrication
o lithium soap based grease Slide Guide lithium soap based grease pre-applied
grease lubrication - — -
urea grease Ball Spline lithium soap based grease pre-applied

Turbine Oil ISO Standard

oil lubrication VG32 ~ 68

Rotary Ball Spline
Stroke Ball Spline

lithium soap based grease pre-applied
lithium soap based grease pre-applied

Both oil and grease lubrication are applicable. Please select
proper lubricant and its method in confomity to operating
conditions.

Lubrication Interval

Ball Screw Spline
Slide Bush

Top Ball

Stroke Bush

Slide Rotary Bush
Slide Shaft

Slide Way - Slide Table
Miniature Slide

lithium soap based grease pre-applied

anti-rust oil only

anti-rust oil only

anti-rust oil only

anti-rust oil only

anti-rust oil only
lithium soap based grease pre-applied
lithium soap based grease pre-applied

Gonio Way lithium soap based grease pre-applied

Actuator lithium soap based grease pre-applied
radial ball bearings part

Slide Screw lithium based grease

pre-applied

For products applied with "anti-rust oil only", remove the
anti-rust oil from the factory and enclose the lubricant before
use.

The product with “Lithium Soap Grease pre-applied ” is
filled with grease and can be used as is. When installing the
product, it is recommended to remove the rust preventive oil
from the mounting surface before assembling.

Please relubricate with a similar type of grease periodically depending on the operating condition. The
recommended relubrication period is about 6 months or 1,000 km of travel distance under normal condition.
It is possible to extend the lubrication interval. Fiber sheet (P.A-16) is available for slide guide, and felt seal (P.

C-11) is available for slide bush.

By installing a reverse seal (P.A-17) for slide guide and a double lip seal (P.C-11) for slide bush, it is possible
to prevent grease leakage and extend the lubrication interval.
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LINEAR SYSTEMS

NB provides the following optional greases. Please select one in accordance with the use Figure 1-20 Dynamic Frictional Resistance Measurement Data

conditions of your linear system. Dynamic Frictional Resistance of Low Dust Generation Greases

@KGLA Grease (Low Dust Generation Grease) 20
KGLA Grease has an excellent property of low dust generation with a lithium-type thickening agent used. It
is ideal for use in a clean room.

@®KGU Grease (Low Dust Generation Grease)
With urea-type thickening agent used, KGU Grease has features including a superior low dust generation
property and the reduced dynamic frictional resistance during low-speed operation.

Table 1-38 Main Property

clean grease A by another company

— — —- clean grease B by another company

—-—- fluorine-type grease _
——— KGLA Grease -
15 ——— — - —- KGU Grease

dynamic frictional resistance (N)

10
. grease name
item o2
KGLA Grease KGU Grease =T
appearance whitish-yellow light brown ==
. — — — — 5 it
base oil synthetic oil and refined oil mixed | synthetic oil and refined oil mixed
kinematic viscosity of base oil (mm?2/s, 40°C ) 25 100 //__
thickening agent lithium soap urea
i i i 2 24
mixture .VIS(.‘;OSIty 60 8. 100 200 300 400 500 600 700 800 900 1000 1100
drop point ('C) 195 280 or higher velocity (mm/s)
copper plate corrosion (100°C , 24hrs assed assed
PP p_ fon ( ) p - p - SGL15TE without seals, normal preload, no load, grease volume: 1cc |
evaporation (mass%) 0.3 (99°C 22n) 0.09 (99T 22n)
oil separation (mass%100°C , 24hrs) 4.6 0.5
oxidation stability (MPa99°C , 100hrs) 0.025 0.015
bearing corrosion prevention (52°C , 48hrs) passed passed
operating temperature range ('C) —40~120 —30~160

Figure 1-19 Dust Level Measurement Data
Amount of Dust Generated

10000 =
+ commercially available lithium-type grease 3
commercially available fluorine-type grease
—+— KGU Grease i
——
1000 _A KGLA Grease
1S
o
T 100
S i Rod—
— 7 \J ry Py
5 ]
2
€ 10 =2¢ — .
3 AT+ S—f 1
(o] 7 1 > § PN
2 Y3 & 5
©
1
0 10 20 30 40 50 60 70 80 90 100
hour
measurement conditions / work: SEBS9B; stroke: 200 mm; velocity: 700 mm/s
airflow: 3m3/min; particle diameter: 0.3 um or larger
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@®KGF Grease (Anti-fretting/Anti-corrosion Grease)
With urea-type thickening agent used, KGF Grease is very effective to prevent fretting and corrosion.

Table 1-39 Main Property

- grease name
KGF Grease
appearance brown
base oil synthetic oil
kinematic viscosity of base oil (mm2/s, 40°C) approx. 25
thickening agent urea
mixture viscosity 292
drop point (C) 250 or higher
copper plate corrosion (100°C , 24 hrs) passed
evaporation (mass%) 0.27 (99T 22h)
oil separation (mass%100°C , 24 hrs) 1.1
oxidation stability (MPa99°C , 100 hrs) 0.085
bearing corrosion prevention (52°C , 48 hrs) passed
rinsing water resistance (38°C, 1 hr) 1.7
operating temperature range (C ) —20~150

Anti-fretting/Anti-corrosion Test Data

Table 1-40 Test Conditions Figure 1-21 Raceway Condition after Testing

item content rKGF Grease general grease )
tested item NVT4165 (fretting not generated)  (fretting generated)
stroke 2 mm e - : [
acceleration 2.4G
average acceleration 0.1 m/s
cycle per minute 1,450 cpm
grease injection volume 0.5cc
total travel distance 184 km - -
total cycles 46 million cycles k == — )

@Grease for the food processing industry (NSF H1 certified) is available.

It is the most suitable combination for the food processing applications to use this type of grease with
stainless steel products. Please contact NB for details.
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NB MAINTENANCE KIT

There are two types of maintenance kit available at NB.
1. Grease Gun Set: GG1

Different types of nozzles are adaptable to a variety of products including Actuators and products with
grease-fitting.

@

Eif%:dz'@@e@

EXRAIL . .
product Slide Guide Slide Bush Slide Rotary Bush Actuator Others
. TRI-Q
. X all size
(uericant nz2Ie | 51l size 1007 (30.3540) | smanw BG (46,55) -
SGW (21,27,35)
SME-W
® and @ lubricant _ BG (20,26,33) _
nozzle (¢ 5) SGW (17) TQ[J (16,20,25) BH (23.30)
@ and @ lubricant _ _ _ _ Applied with ball screw
nozzle or lubrication hole

In the case of difficulty in pumping, due to internal grease adhesion or shape of the bearing, please use
nozzle @ to apply grease directly onto running grooves.

2. Grease Dispenser: TU1

Syringe dispenser is recommended for miniature guide (SEBS-B type) and for limited space
applications.

e
P

® Lubricant Nozzle (19G) (@ Lubricant Nozzle (17G)
Needle Diameter: ¢1.00 Needle Diameter: ¢1.50
Needle Inner Diameter : ¢ 0.67 (for KGF Grease) Needle Inner Diameter : ¢1.03 (for KGLA - KGU Grease)
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NIPPON BENRING LINEAR SYSTEMS
PRECAUTIONS FOR HANDLING AND USE

Please follow the instructions below to maintain the accuracy of NB linear systems as a precision part and
for a safety use.

& (1) Notes on Handling
(MAny shock load caused by rough handling (such as dropping or hitting with hammer) may cause a

scar or dent on the raceway which will hinder smooth movement and shorten expected travel life.
Also be aware that such impact may damage the resin parts.
@Never try to disassemble the product. Doing so may cause an entry of contamination or ®

deterioration of assembly accuracy.

(®The blocks or the outer cylinders may move just by tilting the rail or the shaft. Be careful not to let
them fall off from the rail or the shaft by mistake.

@®The accuracy on the mounting surface and parallelism of the rails or the shafts after assembly are
important factors to optimize the performance of the linear systems. Exercise adequate care for
mounting accuracy.

/N (2) Notes on Use

(MBe careful not to let dust or foreign particles enter the linear systems during use.

(@When using the linear systems under an environment where dust or coolant may scatter, protect
the system with a cover or bellows.

(®When the NB linear systems is used in a manner that its rail is fixed to the ceiling and downward
load is applied to the block (s) or the outer cylinder (s), if the block or the outer cylinder breaks, it
may fall off from the rail and drop to the floor. Provide additional measures for preventing dropping

Tivdx3a

of the block or the outer cylinder, such as a safety catch. EXRAIL
A (3) Instructions in considering the "Life Time" of a Linear System STRUCTURE AND ADVANTAGES - X-2
(MWhen the load applied to a block or an outer cylinder exceeds 0.5 time of the basic dynamic load BLOCK TYPES! - - X-3
rating (P > 0.5C), the actual life of the systems may become shorter than a calculated life time. ACCURACY - oo X-3
Therefore, it is recommended to use the systems with 0.5C or lower. ACCURACY MEASUREMENT METHOD - X-4
@In the repetition of very minute stroke, where the rolling element, a steel ball or a cylindrical roller, PRELOAD - - - -, X-5
makes only less than a half turn, early wear called fretting occurs at the contact points between LOAD RATING AND RATED LIFE - - X-5
the rolling elements and the raceway. There is no perfect measure to avoid this, but the life of the RAILLENGTH -« cccvooeeenonnn X-6
system can be extended by using anti-fretting grease and moving the blocks or the outer cylinders MOUNTING -« <« v eeeeeeeenenn X-6
for the full stroke length once in a few thousand times of use. MOUNTING METHOD - -« -« -« -« - - X-8
Anti-fretting grease is available as an option. Please select it for applications with very minute .
stroke length, DUST PREVENTION - -+ - -+ X-13
GREASE FITTING - - - =SS X-13
LUBRICATION -+ - FEE X-14
USE AND HANDLING PRECAUTIONS - X-15
DIMENSION TABLE -+ -+ -+ X-16~

Eng-45 X-1



EXRAIL

NIPPON BeNRING
ROLLER GUIDE EXRAIL,
Two EXRAIL block types are available depending on the mounting methods.

The NB roller guide EXRAIL is the latest innovation of the linear motion bearing X-HYF
utilizing the rolling motion of needle rollers which achieve high rigidity, high motion
accuracy, and high damping capability. Can be used for variety of applications such
as precision machining equipment requiring high load and precision motion capability.

P.X-16 | X-YE P.X-18

STRUCTURE AND ADVANTAGES

The NB roller guide EXRAIL consists of a rail with
4 rows of precisely machined raceway grooves and
a block assembly. The block consisting of the main
body, needle rollers, return caps and seals.

High Rigidity

Miniature needle rollers allows increase in the
number of rollers and disperses the load onto each
roller, reducing the load prevents elastic deformation
and allows the rigidity to become more than 1.5
times higher compared to other competitors.

High Motion Accuracy
Since load is dispersed among multiple miniature

High Damping Capability

Dynamic friction becomes relatively larger since
the number of rollers is increased, and time for
convergence of oscillation is shortened. This allows
vibration damping to be more than 1.5 times higher
than that of conventional guide blocks.

Dust Prevention

As a standard feature, it is also equipped with under seal
and inner seal to prevent foreign particles from entering the
contact area of block, rail and rollers in addition to normal
side seals to provide dust prevention. (refer to Figure X-1).

Maintenance Free Mechanism

needle rollers, it reduces the rolling element passage  Equipped with lubricated porous resin material as Table X-1 Accuracy unit: mm
vibration(3%¢) occurring during movement of linear standard feature. Porous resin will provide gradual part number X35 X45, 55
guides to less than 1/2. supply of lubrication oil which extends lubrication accuracy grade high
intervals, and contributing to reduce the maintenance accuracy symbol H
workload and the cost (refer to Figure X-1). allowable dimensional difference in height H +0.04 +0.05
Figure X-1 Structure of EXRAIL paired difference for height H 0.015 0.015
( R allowable dimensional difference in width W +0.04 +0.05
paired difference for width W 0.015 0.02
runn!ng parallel!sm of surface C to surface A refer to Figure X-2.3
running parallelism of surface D to surface B
inner-seal
return cap Figure X-2 Motion Accuracy Figure X-3 Accuracy
( 7
side-seal pm 25 reference surface
; (line inscribed)
c high
& 20 H)
3 / NB mark
© 15 Y
g Q, ; ©
w 10 T ® ‘ ®
£
lubricated porous resin material § 5 ‘
I i - w
roller retainer 0 @
needle rollers 0 500 1000 1500 2000 2500 3000 3500 4000mm
rail length .—4
under-seal _ E J
N J

ACCURACY

The EXRAIL guides are available with only high grade (H) accuracy.

Tivdex3a

(*%)the rolling element passage vibration: the vibration due to the periodic postural change due to the amount
and position of the rolling elements supporting the load.
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ACCURACY MEASUREMENT METHOD

The accuracy of the EXRAIL guides is expressed in terms of the value at the center portion.

Dimensional Tolerance and Paired

Difference

The accuracy of the EXRAIL guide is obtained by
measuring the height H, and width W, as shown in
Figure X-3 on P.X-3. The dimensional tolerance is
measured for each of the blocks attached to the rail
and is expressed in terms of the deviation from the
basic dimension. The paired difference is obtained
by measuring the blocks attached to the rail and is
expressed in terms of the difference between the
maximum and minimum values.

Motion Accuracy

The rail is first fixed to the reference base. The
motion accuracy is obtained by measuring the
difference in the indicator readings (running
parallelism) when the block is moved along the
entire span of the rail.

Note: Gauge head is placed on the center of the
block reference surface.

Notation for Number of Axes and

Paired Difference

When more than one EXRAIL is used in parallel, the
dimensional difference must be measured on more
than one block on more than one rail. For measuring
the paired difference for height H, please specify
the number of axes (W2, W3) as the part number
example shows. For measuring the paired difference
for width W, please contact NB.

Note : When four EXRAILs are used as illustrated in Figure

X-5, W4 should be specified in the part number. Please
indicate the number of axes when ordering.

Figure X-4 Measurement Method for Motion Accuracy
( 1)

- J

( 1)
part number example

X35HYFB2-600H/|W2

symbol for
number of axes
W2: 2 parallel axes
W3: 3 parallel axes

.

Figure X-5 4 Parallel Axes

PRELOAD

The EXRAIL guides are available only with a standard preload.

Table X-2 Preload Level and Preload Symbol unit: um

preload standard

symbol blank
X35 —2~0
X45 —2~0
X55 —3~—1

LOAD RATING AND RATED LIFE

Loading Direction and Load Rating

An EXRAIL guide experiences load and moment, as shown in Figure X-6. For each load and moment, the
basic load ratings and allowable static moments are defined.

Figure X-6 Direction of Load

s

C and Co

.

J

Rated Life Calculation

Needle rollers are used for the rolling elements in the
EXRAIL guides, the life is calculated with the following
equations;

{5 o

L : rated life (km) fc: contact coefficient

fr : temperature coefficient fw : applied load coefficient

C1o0 : 100km basic dynamic load rating (N)

P: applied load (N)

% Refer to page Eng-5 for the coefficients.

% The contact coefficient is applied when two or more
blocks are used in close contact.

X-5

If the stroke length and cycles are constant, life can
be expressed in terms of time, the equation is;

_ L-108
Lh_Z'BS'm'GO

Lh ! life time (hr) £s : stroke length (m)
L : rated life (km) ni : number of cycles per minute (cpm)

NIPPON BENRING EXRAIL
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NIPPON BENRING EXRAIL
RAIL LENGTH

Guide rails with most commonly used lengths are Figure X-7 Rail Figure X-9 Error Allowance in Vertical Level between 2 Axes
available as standard. For the EXRAIL guides with ( )
a nonstandard length, unless otherwise specified, L
the distance from one end of the rail to the first hole N MXP (N)
center (N) will be within the range listed in Table p o
X-3, satisfying the following equation. ©
/T f‘
m
L]0 PN 66 o o 0 o 0 o 5 7% z
L: length (mm) 500 =
N: distance from the end of the rail to the first hole center (mm) '
M: number of pitches P: hole pitch (mm)
N\ J
Table X-3 N Dimension unit : mm
N
part number and over less than Mounting Surface Profile
X35 10 30 The EXRAIL guides are generally mounted by pushing the reference surface of the rail and block against the
X45 12.5 38.75 shoulder of the mounting surface. The shoulder profile as shown in Figure X-10 should be provided in order to
avoid interference with the corner of the rail or block. The recommended shoulder dimensions are shown in Table
X55 15 45 X-5
Table X-5 Mounting Surface Profile unit:mm Figure X-10 Mounting Surface Profile
MOUNTING i .
part number ht h2 IMmax r2max
. X35 7 4.5 1.5 1
Error Allowance of Mounting Surface 45 9 65 | 15 | 15
Since the EXRAIL guides have high rigidity, even the slightest error on the mounting surface greatly affects the X55 10 75 25 1.5
service life and the dynamic frictional resistance. The values given in Table X-4 are the error allowance of the
mounting surface.
Table X-4 Error Allowance of Mounting Surface unit: um
allowance X35 X45 X55
el eror allowance in - J
parallelism between 2 axes 5 7 8

62 error allowance in vertical Fastening Torque for Rail

80um / 500mm rail span

level etiween 2 aves The screws to fasten the rail should be tightened to an equal torque using a torque wrench in order to secure
. ) ) the motion accuracy. The recommended torque values are given in Table X-6. Please adjust the torque
Figure X-8 Error Allowance in Parallelism between 2 Axes depending on the operating conditions.
( N
Table X-6 Recommended Torque unit:N-+-m

recommended
e 27.6 96.4 154

,,,,,,,,,,, [ size M8 M12 M14
S — e |
L[ | =1
B/P

(for steel alloy screws)

X-6 X7
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MOUNTING METHOD

Since the EXRAIL guides have high load ratings, they can be used in various types of machinery and other
equipment in various configurations. Figure X-11 shows some typical EXRAIL guide arrangements.

Figure X-11 EXRAIL Guide Arrangements

( 1)
1 rail sideway .
*reference surface
1 rail horizontal (light load)
reference surface
2 rails horizontal (light load) 2 rails horizontal (medium~high load)
reference surface reference surface
| |
[ ! ] ! J

reference ‘ reference reference | reference

surface 1 surface surface | surface
2 rails sideways 2 rails opposing
*reference *reference
erif%ecr;ce surface surface
\ \ ]

reference  reference
surface  surface
2 rails horizontal (rails moving)

reference surface

Refer to the next page for the surface indicated by "".
. )

X-8

Mounting Surface and Accuracy

The EXRAIL guides are designed and manufactured
to achieve high accuracy after mounting them to
a machined mounting base. One typical way is to
provide a shoulder on the mounting surface and
align the reference surface of the rail or block
against the shoulder (page X-7 Figure X10). To
avoid corner interference, an undercut should be
provided at the shoulder corner. Alternatively, the
radius of the shoulder corner should be smaller than
the radius of the slide guide block/rail corner.

The accuracy of the rail mounting surface affects
the accuracy of the machinery or equipment along
with the EXRAIL guide motion accuracy, therefore
the accuracy of the mounting surface should be
equivalent to the EXRAIL guide motion accuracy.
The specified preload may not be achievable due
to deformation of the block if the mounted block
surface is not flat (Figure X-12). Please pay close
attention to achieve the specified flatness.

Note: Please contact NB for the rail straightness in case the

mounting shoulder cannot be provided or the rigidity of the
mounting surface is not enough.

Reference Surface Indication
Reference surfaces are provided on EXRAIL to
enable accurate and simplified mounting. They are
located on the same side, as shown in Figure X-13,
opposite to the NB mark.

Depending on the EXRAIL mounting arrangement,
the standard reference surface may not ensure
mounting accuracy (for example, 1 rail sideway or
2 rails opposing, page X-8 Figure X-11). In such
cases, NB can provide a reference surface on
the opposite side. Please specify the side when
ordering.

EXRAIL

Figure X-12 Effect of Flatness
-

~

N\ J

Figure X-13 Reference Surface

( 7
reference NB mark

surface

reference
surface

Tivdex3a



Mounting

In general, the EXRAIL guides are used with 2 rails in parallel. In that case, one rail is on the so-called
reference side and the other is on the so-called adjustable side.

@Applications where shock/vibration and high load
are involved/high accuracy is required.
The effect of shock and vibration on accuracy
is eliminated by using side pieces such as side
plates (Figure X-14), tightening set screws (Figure
X-15), or tapered gibs (Figure X-16).

Figure X-14 Using Side Plate

Figure X-15 Using Tightening Set Screw
( I

PN 74
SIL4)

. )

Figure X-16 Using Tapered Gib

( N

reference side adjustable side

, 'j'Efi

==
E]

. J

( M

reference side

adjustable side

. )

@Applications where light load and low speed are
involved.
Figures X-17~19 show the mounting methods
when high accuracy is not required or the load
capacity of the EXRAIL guide is sufficient due
to a light load or low speed. In these cases, side
pieces or reference surface may not be required.

Figure X-17 Without Side Piece

Figure X-18 No Reference Surface on Adjustable Side
( I

reference side adjustable side

D7 ‘

Se ‘

| ‘ -
\

. J

Figure X-19 Without Reference Surface

( N

reference side

adjustable side

( M

reference side

adjustable side

2 |

Mounting Procedure

When reference surfaces are provided for both
the table and the base, please follow the following
procedure to mount the EXRAIL guide.

1. Remove burrs, scratches, dust, etc. from the
base and table. Apply a low viscosity oil to the
base and the table. Place the EXRAIL guide on the
base carefully. Temporarily tighten the rail mounting
screws (Figure X-20a).

2. First, install the rail for reference side then tighten
the screw for the side piece so that the installation
reference surface and the rail reference surface are
in close contact (Figure X-20b). If a side piece is
not provided, use a C clamp (vise) to position the
mounting reference surface and the rail reference
surface so that they are in full contact with each
other (Figure X-20c).

3. Tighten the mounting screws to the specified
torque, and complete the mounting of the reference
side rail. The rail is designed so that its accuracy
is optimum when the screws are tightened to
the specified torque value. Please refer to the
recommended torque table for each product type
(Figure X-20d).

4. Repeat steps 2 and 3 for mounting the rail on the
adjustable side.

5. Move the blocks at the mounting location of
the table, and place the table gently. Then slightly
tighten the screws (Figure X-20e).

6. Fix the reference surface of the block against
the table by the side piece. Tighten the mounting
screws in a diagonal sequence (Figure X-20f).

7. In the same manner, tighten the mounting screws
for the blocks on the adjustable side (Figure X-20g).

8. Finally, move the table through the entire stroke
length to check if accelerate evenly. Please repeat
5 and 6 (2 to 6 when necessary) if acceleration is
uneven. If acceleration is even, please do a final
tightening of the screws.

Figure X-20 Mounting Procedure

s

1l

T

)

[

= &

X-11

EXRAIL
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NIPPON BENRING EXRAIL

DUST PREVENTION

When the Reference Surface is Not  Figure X-21 Using a Jig Seals Eigure X-24 Seals N
Provided on the Adjustable Side ( ) Side-Seal _ _
When a reference surface is not provided on the \ The side-seals prevent foreign particles and dust
adjustable side, mount the 2 rails in parallel by using 9 fron_1 entering the gwdg bIc_)ck in ord.er .to retain the
a jig, as mounted in Figure X-21. After mounting the ‘ motion accuracy, resulting in a long lifetime. )
reference-side EXRAIL guide, install the adjustable- | Under-Seal side-seal
side EXRAIL guide by moving the table to achieve B é The under-seals prevent foreign particles and R
parallelism.) I8 dust entering from below depending on EXRAIL §
]I} installation. r
r Inner-Seal
@ In harsh environments the inner-seals prevent
! foreign particles and dust from entering the guide
L ) block in order to retain the motion accuracy and
rated product life. L J
When the Reference Surface is Not  Figure X-22 Using Base Reference Surface Special Rail Mounting Caps Eigure X-25 Special Cap ~
Provided on the Reference Side ( I For EXBA_IL guides, spemgl rail mounting caps as
X i shown in Figure X-25 are available to prevent dust from
When a referepce surface is not' prowde.d on gg?esurement entering the mounting holes.
the reference side, mount the_2 rall_s by using a base reference These caps are installed, after the rail is fixed to the
reference.sur.face close to the sﬁde guide. surface base, by using a jig and slowly inserting them into the
Temporanl_y f'_X the EXRAIL guide to the base, and holes until their top surface is flush with the rail surface. . o
mount an indicator on a measurement plate. Please ) insertion jig
fix the measurement plate on two or more blocks Table X-7 Special Cap cap
(Figure X-22). _ J dimensions =
Place the indicator against the reference surface of part number D t applicable E
the base. Tighten the screws from one end of the  Figure X-23 Using a Straight Edge size EXRAIL
rail to ensure straightness. ( R Y Y
If there is no reference surface close-by to EXRAIL, F8 M8 14 4 35
use a straight edge to achieve straightness (Figure F12 M12 20 4.65 45
X-23).
straight edge F14 M14 23 5.65 55 L )
GREASE FITTING
(. ) A grease fitting is attached to the return cap of EXRAIL guide blocks for lubrication purposes. Unless

otherwise specified, the orientation of the grease fitting is as shown in Figure X-26. When more than 4 blocks
are used on one rail, the orientation of the grease fitting is same as the orientation shown in Figure X-26.

Figure X-26 Grease Fitting Orientation

( M
1 block 2 blocks
reference surface side reference surface side
o o o ) Mo o
<— — o —@—@—@—@—@—} o—— — o —o— — o
[<] o o [5] 4 o o
\NB mark side \NB mark side
3 blocks
reference surface side
o o o o o o
———o ———o ———o © 660 60 0 0
o [s] [} [s] [} o
\NB mark side
\ J
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LUBRICATION

The standard installation of grease fitting for EXRAIL guides is at one front side of return cap. Grease fitting
or pipe joint are also possible to be installed at side or top face of return cap (see Figure X-27).

In such cases, machining oil hole or tapped hole will be machined at NB. For lubrication hole dimensions at
side and top face, see Table X-8.

When installing grease fitting or pipe joint at top face, O-ring and lubrication spacer is required (see Figure
X-28). Please contact NB for details.

Figure X-27 Lubrication Spacer
e 7

NS J
Figure X-28 Lubrication Hole
( N
(2] 2]
! " 1
L |
top face Lubrication hole f81.| € S
2-c2 depth d2 a2 [ "
2
for X-YE type
O-ring only
. - 1 2
side face Lubrication hole 54 % —for X-HYF type
4-ct TE‘ <5 | lubrication spacer
m“’ - - ~  (O-ring + lubrication spacer + O-ring)
i E—
f— ‘ 1 1 1 —
N »
Table X-8 Lubrication Hole unit:mm
SET side face lubrication hole top face lubrication hole
al b1 Gil grease fitting| c¢2 0O-ring d2 | a2 e
35 | 5,5|13.5 51 for 7 7.4
X-HYF 45 7 [18.1] 5.2 MéXO 75 M6F 10.2 P7 14| 8 |[10.4
55 9 |20.5 ) 11 | 10.4
35 | 55|65 51 for 7 0.4
X-YE 45 7 | 81]5.2 MéXO 75 M6F 10.2 P7 14| 8 0.4
55 9 |10.5 ) 11 0.4

%1 also installable for M6x1.0 grease fitting
%2 provided when top face lubrication hole is used

EXRAIL

USE AND HANDLING PRECAUTIONS

EXRAIL guides are tuned precision components. Please pay special attention to the following notes.

@EXRAIL accuracy is adjusted based on specific block and rail set. It is NOT recommended to remove the
block from the rail during installation.

@When block removal is necessary, please use a temporary (plastic dummy) rail to prevent the needle rollers
from falling out.

@To remount a guide block on the rail, align the reference surface and the height between the rail and the R
mark side of a temporary rail (see Figure X-28). The original combination of the block(s) and rail must be
kept. The reference surface of both the block(s) and the rail must be aligned in the original condition.

Figure X-29 How to Remove Guide Block

e )
reference surface ' . .
align the reference surface side temporary rail
& © _
S ST

© © -

NB mark

NB mark

temporary rail

:align the reference surface side

N\ J

@Do not reverse the block on the rail to change the grease fitting orientation. Instead, relocate fitting to the
opposite end by removing the plug, and re-insert the plug to the original location.

@ Never disassemble the block. This will void warranty and support.

@Please remove burrs, dust, or any other debris from the base and table before installation.

@The EXRAIL guides are pre-lubricated for immediate use. Please re-lubricate with the same grade of
grease as needed.

Tivdex3a
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EXRAIL

X-HYF TYPE [ )
—Standard - Long Block Type—
KMP\
part number structure Ma Es Ly
m
= B-S L2 %
LGl x |35 Hvr| 6] 2 600 H [ wa] S = :
-S4 =
— 1 1
= - - T T G,
o 2 mﬁ’” '\_L'ﬂ e U VT, \ ;
T T T
030 4 o] = I == e e
with rail e : } 1 1 —
mounting W |C=o0.05 P dll]
hole caps N MxP (N)
X type
symbol for L (=MxP+2N)
size number of axes™
blank:single axis
block style W2 : 2 parallel axes
W3 : 3 parallel axes
seal (refer to page X-13) accuracy grade
B: with side-seals + under- (refer to page X-3)
seals + inner-seals H:high
number of blocks attached to one rail total length of rail
& J
% The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating | allowable static moment mass
part number H|lw/|B|L|L|p]|P]|s|f T | b | B | T grease | Hi | ¢ | dxGxh | N | P [|dmamic*|staic | M | Mv | Ma | block | guide | Rlock
fitti Cio | Co | Mrz [ Mvz rail | S1z€
mm [ mm | mm [ mm | mm | mm | mm mm [ mm | mm [ mm | mm Ing mm [ mm mm mm | mm kN kN kKN-m | kN-m | kN'm | kg | kg/m
X35HYF 55 | 18 70 | 155 | 111 50 72 M8 12 | 23.1 | 495 | 9.3 | 145 B-M6F 31 34 | 9x14x12 (20 |40 49.2 | 204 2?'33 2?'33 411 | 241 6.3 | 35
XA45HYF 70 |205| 86| 194 | 145 | 60 | 80 |Mi0| 17 |30 | 625/ 136|199 BRI/8 | 38 | 45 [14x20x17|225 525 | 847 | 352 | 339 839 945|435 | 98 | 45
XB5HYF 80 | 235|100 | 238 | 181 | 75 | 95 |Mi2| 18 |35 | 715|133 |22 BRI/8 | 43 | 53 [16x23x20(30 |60 | 130 | 542 | 39 | 1>9 | 163 | 7.1 [133 | 55
%1: basic dynamic load rating calculation based on rated life 100km Me2and Mvzare allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N + m=0.102kgf - m
standard rail length maximum
part number L
mm mm
X35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,560 1,640 1,720 1,800 1,880 1,960 2,040 2,120 2,200 2,280 2,360 2,440 2,520 2,600 2,680 2,760 2,840 2,920 3,000| 4,000
X45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145 2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985 4,000
X55 780 900 1,020 1,140 1,260 1,380 1,500 1,620 1,740 1,860 1,980 2,100 2,220 2,340 2,460 2,580 2,700 2,820 2,940 3,000 4,000
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X-YE TYPE [ )
—Flange - Long Block Type—
o | ©
‘
( j PN ﬁ (
A4 ‘ A4
I
part number structure %: i J_)
m
x
S x 1351 ve (]2 J soo Wl wal Ps :
=
Ma P2
B, KMP\
E1 L1
= 4-S: pilot hole D L2
— 2-So| | 4-ot pllot hole D
with rail - Nl > -
mounting = ° e O .My H [ [
hol U — | Ll | ¥
X type ole caps o e S Qf m | | — ":l
) symbol for i 1 i = — i JH:)
size number of axes™ T p T ' T T / d
blank:single axis W [Cxo005 =
block style W2 : 2 parallel axes N MXP (N)
W3 : 3 parallel axes
seal (refer to page X-13) accuracy grade L (=MXP+2N)
B: with side-seals + under- (refer to page X-3)
seals + inner-seals H:high
number of blocks attached to one rail total length of rail
& J
% The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating | allowable static moment mass
partnumber | H | W | B | Li | L2 [Pi|P2|Si | U |D|T |Ps|S2| f |b Ei | Tr |grease| Hi | C | dXGxh | N | P dvncamir:’“ stgtic n')fp hl\/fv Mg | block guis{e pleel
i 00 0 2 2 rai
mm | mm | mm | mm [ mm | mm [ mm mm | mm [ mm | mm mm | mm mm | mm | T8 |y [ mm mm mm | mm IlN kN kN?m kNTm kN-m| kg8 |kg/m
X35YE 48 |33 100 | 155 | 111 82| 62 [M10| 12 | 85 |11.1| 52 |[M10| 7.5(425 93| 75|B-M6F| 31 | 34 | 9x14%x12 |20 |40 49.2 | 204 2:13'33 2:13'33 411 24 | 63 | 35
X45YE 60 [37.5| 120 | 194 | 145 | 100 | 80 |M12| 15 |105]14 | 60 |M12|10 |525 136| 9.9(B-R1/8| 38 | 45 [14x20x17| 225| 525| 847 | 352 | 539 8% 915 46 | 98 | 45
XB5YE 70 (435|140 | 238 | 181 | 116 | 95 |M14| 18 |125[16 | 70 |M14|13 |615 133| 12 [B-R1/8| 43 | 53 [16x23x20|30 |60 |130 | 542 | 2>7 | 1°9 163 | 80 [133 | 55
%1: basic dynamic load rating calculation based on rated life 100km Me2 and Mv: are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N + m=0.102kgf + m
standard rail length maximum
part number L length
mm mm
X35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,560 1,640 1,720 1,800 1,880 1,960 2,040 2,120 2,200 2,280 2,360 2,440 2,520 2,600 2,680 2,760 2,840 2,920 3,000| 4,000
X45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145 2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985 4,000
X55 780 900 1,020 1,140 1,260 1,380 1,500 1,620 1,740 1,860 1,980 2,100 2,220 2,340 2,460 2,580 2,700 2,820 2,940 3,000 4,000
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SLIDE GUIDE

NB slide guides are high-precision and high-rigidity linear bearings
designed to utilize the motion of rolling elements. They have
numerous advantageous characteristics including low friction, no
stick-slip, and smooth linear motion even under high load conditions.
Since they can maintain their high-efficiency and high-functionality
characteristics for an extended period of time, they meet a wide
range of needs, from general industrial to precision machinery.

A-2

TYPES

Table A-1 Types

SLIDE GUIDE

rolling
elemen

!

cross section and contact structure

advantages

page

miniature type

ball

retained ball, 2-row, 4-point contact
(SEBS-B type)

@ retained ball type

@ available with all stainless
steel components

@ 2-row, compact

@ small, light, cost effective

P.A-22

@ 2-row, compact

@ small, light, cost effective

@ available in various types

@ available in stainless steel

P.A-22

roller

@ miniature roller guide

@ cross roller, high precision

@ available with all stainless
steel components

P.A-44

high-rigidity type

ball

@ high self-centering
characteristics

@ high load capacity due to
relatively large ball elements

@ high dust preventive control
with side-seals and under-
seals

@ available in stainless steel

P.A-52

4-row, 2-point contact (SGW type)

@ high-moment resistant

@ low-height design

@ smooth motion due to large
number of effective balls

@ high dust preventive control
with side-seals and under-
seals

P.A-74

A-3
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NIPPON BENRING SLIDE GUIDE
RIGIDITY AND PRELOAD

The accuracy of slide guides is measured by fixing the rail to the reference base. The accuracy is expressed The rolling elements of the slide guide deform Figure A-4 Elastic Deformation of Rolling Elements
in terms of the average value at the center portion. elastically due to the applied load. The amount of ball and
. . . ) deformation depends on the type of rolling element. T P1: preload without preload
i ) curvature
D!mensmnal Tolerance and Paired Figure A-1 Accuracy Measurement It is proportional to the 2/3 power for ball elements. P2: preload-effacing load sﬂrfac:
Difference reference For rollers, it is proportional to the 9/10 power. {;5;
The accuracy of the slide guide is obtained by surface NB mark In either case, the rate of deformation decreases ;

measuring the height H, and width W, as shown in as the applied load increases. Greater rigidity is

) A _ %)
Figure A-1. The dimensional tolerance is measured achieved by applying a preload. ds P2s=2V2P1 c
for each of the blocks attached to the rail and is " m
expressed in terms of the deviation from the basic A preload causes internal stress within the slide With preload ;%(?r e
dimension. The paired difference is obtained by guide block, resulting in some reduction in lifetime. flat S

measuring the blocks attached to the rail and is However, when the guide is used under shock or

amount of elastic deformation &

without preoag|  SUrface
o8 OR 2H=21°/QF‘1/J ﬁ

expressed in terms of the difference between the vibration loading conditions, a preload will absorb
maximum and minimum values. the load and will actually help lengthen the life time. b 7 T 1 —
Because the preload causes elastic deformation of \ with preload
the rolling elements, it becomes less tolerable to the orl O P4 Por P2z —
Motion Accuracy Figure A-2 Measurement Method for Motion Accuracy installation dimensional errors. Extreme care should applied load P
s ~ be exercised in machining the installation surface.

The rail is first fixed to the reference base. The
motion accuracy is obtained by measuring the
difference in the indicator readings when the block
is moved along the entire span of the rail.

Four levels of preload are available: clearance,
standard, light, and medium. This allows the user to
select the appropriate level for the application.

Note: Gauge head is placed on the center of the
block reference surface.

reference
base

Table A-2 Level of Preload

effect of preload

- _ - . . applicable
preload (symbol| viation | self-aligning | e i ot frictional operating conditions
~ J absorption ability|  ability lifetime rigidity resistance part number
Notation for Number of Axes and ( R clearance| TO light motion is required. SEB

part number example

SGL25TF=2-350/|W2

Paired Difference installation errors to be absorbed.

When more than one rail is used in parallel, the

minute vibration is applied.

dimensional difference must be measured on more symbol for number standard |blank accurate motion is required. SESEEEVGL
than one block on more than one rail. For measuring of axes moment is applied in a given direction.

the paired difference for height H, please specify W2: 2 parallel axes light vibration is applied. SEB.SGL
the number of axes (W2, W3) as the part number W3: 3 parallel axes light T light torsional load is applied. 4
example shows. For measuring the paired difference - J moment is applied. SGW
for width W, please contact NB. ] shock and vibration are applied.

Note : When four rails are used as illustrated in Figure A-3, Figure A-3 4 Parallel Axes medium | T2 over-hang load is applied. SGL,SGW
W4 should be specified in the part number. Please indicate - increases | reduces | reduces | increases | increases |torsional load is applied.

the number of axes when ordering.

A4 A5



NIPPON BENRING SLIDE GUIDE
LOAD RATING AND RATED LIFE MOUNTING

Loading Direction and Load Rating Slide guides have high load ratings in spite of their compact size. They can be used in various types of

A slide guide experiences load and moment, as shown in Figure A-5. For each load and moment, the basic machinery and other equipment in various configurations. Figure A-6 shows some typical slide guide

load ratings and allowable static moments are defined. arrangements.

Figure A-5 Direction of Load Figure A-6 Slide Guide Arrangements

( N ( =
load rating moment

*reference surface

1 rail sideway

C and Co

1l

1 rail horizontal (light load)

T

3dIiN9 3dins

reference surface

2 rails horizontal (light load) 2 rails horizontal (medium ~ high load)
reference surface reference surface

- J

Rated Life Calculation

Two types of rolling elements are used in NB slide If the stroke length and cycles are constant, life can
guides: ball and roller elements. There is a different be expressed in terms of time, the equation is
equation for calculating the rated life of each type.

reference L9
surface

Jreference
N]surface

Z3L .
L n J reference | referencel_S

N]_surface surface

For ball elements

(SEB, SGL, and SGW types), the equation is L= L-103 - Streference surface 2 rails opposing
L= (fC'fT .C\3, 50 2-0s-m-60 2 rails sideways reference surface reference surface
“\fw P

Ln: life time (hr) £ s: stroke length (m)

For roller elements L: rated life (km) ni: number of cycles per minute (cpm)

(SER type), the equation is

L: rated life (km) fc: contact coefficient

fr: temperature coefficient fw: applied load coefficient

C: basic dynamic load rating (N)  P: applied load (N)

% Refer to page Eng-5 for the coefficients.

% The contact coefficient is applied when two or more
blocks are used in close contact.

e gurface

2 rails horizontal (rails moving)
reference surface
Il

reference surface
reference surface reference surface

Refer to the next page for the surface indicated by "".
_ J
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Mounting Surface and Accuracy

NB slide guides are designed and fabricated to
achieve high accuracy after mounting them to a
machined mounting base. One typical way is to
provide a shoulder on the mounting surface and
align the reference surface of the rail or block
against the shoulder (Figure A-7). To avoid corner
interference, an undercut should be provided at
the shoulder corner. Alternatively, the radius of the
shoulder corner should be smaller than the radius of
the slide guide block/rail corner.

The accuracy of the rail mounting surface affects
the accuracy of the machinery or equipment along
with the slide guide motion accuracy.

The accuracy of the mounting surface should be
equivalent to that of the slide guide motion accuracy.
The specified preload may not be achieved due to
deformation of the block, for example, the mounted
block surface is not flat (Figure A-8). Careful
attention should therefore be given to achieve the
specified flatness.

Note: Please contact NB for the rail straightness in case the

mounting shoulder cannot be provided or the rigidity of the
mounting surface is not enough.

Reference Surface Indication
Reference surfaces are provided to enable accurate
and simplified mounting. They are located on the
same side, as shown in Figure A-9, opposite to the
NB mark.

Depending on the mounting arrangement, the
standard reference surface may not ensure mounting
accuracy (for example, 1 rail sideway or 2 rails
opposing, Figure A-6, page A-7). In such cases,
NB can provide a reference surface on the opposite
side. Please specify the side when ordering.

A-8

Figure A-7 Profile of Mounting Reference Surface

~
. J
Figure A-8 Effect of Flatness
( I
_ J
Figure A-9 Reference Surface
4 N
reference
surface
N\ NB mark
X hT X
reference i
surface
_ J

Mounting

In general, slide guides are used with 2 rails in parallel. In that case, one rail is on the so-called reference

side and the other is on the so-called adjustable side.

@ Applications where shock/vibration and high
load are involved/high accuracy is required.
The effect of shock and vibration on accuracy
is eliminated by using side pieces such as side
plates (Figure A-10), tightening set screws
(Figure A-11), or tapered gibs (Figure A-12).

Figure A-10 Using Side Plate

Figure A-11 Using Tightening Set Screw
( I

reference side

adjustable side

Figure A-12 Using Tapered Gib

( N

adjustable side

reference side

Provide an undercut in the side plate, and fix the table

d rail from the side.
\an rail from the side. )

( M

reference side adjustable side

. )

@ Applications where light load and low speed are
involved.
Figures A-13~15 show the mounting methods
when high accuracy is not required or the load
capacity of the slide guide is sufficient due to
a light load or low speed. In these cases, side
pieces or reference surface may not be required.

Figure A-13 Without Side Piece

Figure A-14 No Reference Surface on Adjustable Side
( I

reference side

adjustable side

. J

Figure A-15 Without Reference Surface

( N

reference side

adjustable side

( M

reference side adjustable side

A-9
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Mounting Procedure

When reference surfaces are provided for both
the table and the base, please follow the following
procedure to mount the slide guide.

1. Remove burrs, scratches, dust, etc. from the
base and table. Apply a low viscosity oil to the base
and the table. Place the slide guide on the base
carefully. Temporarily fix the rail mounting screws.
(Figure A-16a)

2. Tighten the screw for the side piece so that the
installation reference surface and the rail reference
surface are in close contact. (Figure A-16b) If a side
piece is not provided, use a C clamp to position the
mounting reference surface and the rail reference
surface so that they contact each other. (Figure
A-16¢)

3. Tighten the mounting screws to the specified
torque, and complete the mounting of the rail. The
rail is designed so that its accuracy is optimum
when the screws are tightened to the specified
value. Please refer to the recommended torque table
for each product type. (Figure A-16d)

4. Repeat steps 2 and 3 for the rail on the
adjustable side.

5. Move the blocks at the mounting location of
the table, and place the table gently. Then slightly
tighten the screws. (Figure A-16¢e)

6. Fix the reference surface of the block against
the table by the side piece. Tighten the mounting
screws in a diagonal sequence. (Figure A-16f)

7. In the same manner, tighten the mounting screws
for the blocks on the adjustable side. (Figure A-16g)

8. Finally, move the table through the stroke length
to check if thrust is even. Please repeat 5 and 6 ( 2
to 6 when necessary) if thrust is not even. If thrust
is even, please do a final tightening of the screws.

Figure A-16 Mounting Method

-

b

- [

C

f_Q._E

T =

When a side piece is not provided.

When the Reference Surface is Not
Provided on the Adjustable Side

When a reference surface is not provided on the
adjustable side, mount the 2 rails in parallel by using
a jig, as mounted in Figure A-17. After mounting
the reference-side guide, install the adjustable-side
guide by moving the table to achieve parallelism.

When the Reference Surface is Not

Provided on the Reference Side
When a reference surface is not provided on
the reference side, mount the 2 rails by using a
reference surface close to the slide guide.
Temporarily fix the slide guide to the base, and
mount an indicator on a measurement plate. Please
fix the measurement plate on two or more blocks.
(Figure A-18)

Place the indicator against the reference surface of
the base. Tighten the screws from one end of the
rail to ensure straightness.

If there is no reference surface close-by, use a
straight edge to achieve straightness. (Figure A-19)

A-T1

SLIDE GUIDE

Figure A-17 Using a Jig

-

.

ig

foe—J—o —o—

Figure A-18 Using Base Reference Surface

~

.

base
reference
surface

measurement

Figure A-19 Using a Straight Edge

-

straight edge
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USE AND HANDLING PRECAUTIONS

NB Slide Guides are accurately tuned precision components. Please pay special attention to
the following notes.

@ Please install the Slide Guide as a set. It is not recommended to remove the block for installation.

@ When block removal is necessary, please use a temporary (plastic dummy) rail to prevent balls from
dropping out.

@ To put a guide block on the rail, as the pictures below show, align the reference surface and the height
between the rail and a temporary rail. It is very important to maintain the original combination of block(s)
and rail.

Figure A-20 How to Put Guide Block on

( 1)

reference surface < mmum—]p-
Align the reference surface side temporary rail

oL / _® B
A ( v

Cme [ eEr =
(. L

D D
NB mark ﬁ temporary rail
o ) D—— Li1
: i 0 ] ==
L
:Align the reference surface side
. )

@ Please do not turn around a block on the rail to change the grease-fitting orientation. Relocate fitting to
the opposite end by removing red plug, and re-insert red plug to where fitting was originally.

@ Never try to disassemble the block. This will most assuredly void warranty of the product.

@ Please remove burrs, dust, or any other debris from the base and table before installation.

@ Slide Guides are pre-lubricated for immediate use. Please relubricate with a similar type of grease
regularly. Special lubricants must be matched with the same type of grease to prevent contamination.

@ The SEB(S) and SER(S) Slide Guides have metal clip stoppers (picture below) to avoid a block fall-
out during shipment and assembly. Please remove the stoppers only after installation is finished with a
screwdriver as these clips should not be used as ‘mechanical’ stoppers.

JOINT RAILS

Rails can be joined together to obtain a length
which exceeds the maximum length. There are two
ways to do this.

@ Place the joints at the same location for the
right and left rails so as to make the design and
maintenance simple (Figure A-21 ().

@ Place the joints for the right and left rails at
different locations so that the block does not
move over the two joints at the same time so as
to minimize the effect of the joint on accuracy
(Figure A-21 ).

Please keep the following points in mind when

using joint rails.

@® To avoid dislocation at joints due to shock
loading, provide a shoulder at the joint on the
installation side.

@ |f a shoulder cannot be provided, make sure
that any excess load does not change the rail
position.

@ Use the joint marks provided for installation.

@ Tightly butt the rails to be joined so that there is
no gap between them.

® Make sure the reference surface side of the joint
rails to be aligned.

Note: Joined rails are available for SGL and SGW series with standard grade, high grade, and with standard preload.
For joined rails on SEB series, please contact NB. Joined rails are not available for SER series.

Figure A-21 Examples of Joined Guide Rails

(

~
@ Joints for right/left rails are placed at the same location Joint match mark
5o 5o
o —i—bs o1 e o ¢
5o 5o
e d—il=—thée 6226 0 @]
Joint match mark
@ Joints for right/left rails are placed at different locations Joint match mark
5o 5o
Byl —%— o o— 3]
5o 5o
B —l—he —d2rre —0o— 3]
Joint match mark )

SLIDE GUIDE
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DUST PREVENTION

The following seals are avialable for Slide Guide.
Table A-3 SEB type SER type

symbol Type of Seal
blank without Side-Seal
uu Side-Seal
Table A-4 SGL type
symbol Type of Seal
blank Side-Seal
B Side-Seal + Under-Seal
BW Double Side-Seal + Under-Seal
BS Side-Seal + Under-Seal + Scraper
BR Side-Seal + Under-Seal + Reverse-Seal
BWS Double Side-Seal + Under-Seal + Scraper
Table A-5 SGW type
symbol Type of Seal
blank Side-Seal
B Side-Seal + Under-Seal

Without Side-Seal (Series: SEB, SER)

When the presence of dust or debris is extremely
low and only minor motion resistance is desired,
no side-seal option is available. Be aware that, with
this option, dust prevention can not be expected.

Side-Seal

(Series: SEB, SER, SGL, and SGW)

The side-seals prevent foreign particles and dust
from entering the guide block in order to retain the
motion accuracy, resulting in a long lifetime.

Figure A-22 Side-Seal

-

Under-Seal (Series: SGL, SGW)

Slide guides with side and under-seals are used in
harsh environments or to prevent dust entering from
below.

Double Side-Seal Option (Series: SGL)

With this option, the prevention against dust is
greatly improved. This option is ideal for use in
applications where bellows or covers are not able to
be fitted over the slide guide system.

Scraper Option (Series: SGL)

When the application environment has unfavorable
foreign matter or debris the scraper option provides
an effectively protective measure for the slide guide
system.

Figure A-23 Under-Seal

(

under-Seal

side-seals

NIPPON BENRING SLIDE GUIDE
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Double Side-Seal + Scraper Option (Series: SGL)
Double side-seal plus scraper is available.

Reverse-Seal (Series:SGL)

NB reverse-seal has another side-seal in the
reverse orientation to the block, which achieves
maintenance free by reducing grease loss. (refer to
page A-19)

Bellows (Series: SGL)

This option fully covers the guide rail preventing
dust, debris, and other foreign particles from
disrupting the smooth linear motion. (refer to page
A-20 for further details)

Figure A-26 Double Side-Seal + Scraper

spacer

side-seal

Scraper

Figure A-27 Reverse-Seal

reverse plate

reverse
plate cover

side-seal

( )

( )

Figure A-28 Bellows
( 1)

bellows

Special Rail Mounting Caps Figure A-29 Special Cap

For SGL and SGW guides, special rail mounting ( . L h
insertion jig

caps are available to prevent dust from entering the cap
mounting holes. R
These caps are installed, after the rail is fixed to the i

base, by using a jig and slowly inserting them into D
the holes until their top surface is flush with the rail
surface.
. )

Table A-6 Special Cap

dimensions applicable part number
SGL-HTF,HYF
part nUMDer | gz mDm . :gt ;E SGL-HTEHYE SGW
’ SGL-HTEX
F 3 M 3 6 1.3 15 — —
17
F 4 M 4 7.5 1.25 15D 15 21
27
F5 M 5 9.5 3 20 20 —
25
F 6 M 6 11 3 30 25 35
F 8 M 8 14 4 80D 30 -
35 35
F12 M12 20 4.65 - 45 -

ANTI-CORROSION

For anti-corrosion, the SEB/SER series and SGL-F/TF types are available in stainless steel material. Low
temperature black chrome treatment can be specified for the SGL and SGW series. This treatment (LB) is
suitable for applications where corrosion resistance is a requirement.

LUBRICATION

Lithium soap based grease is applied to NB slide guides prior to shipment for immediate use. Please
relubricate with a similar type of grease periodically depending on the operating conditions.

The Fiber Sheet and Reverse-Seal are available which significantly extends relubrication period (refer to
page A-18, A-19).

For use in clean rooms or vacuum environments, slide guides without grease or slide guides with customer
specified grease are also available. Please contact NB.

NB also provides low dust generation grease. Please refer to page Eng-40 for details.

NIPPON BENRING SLIDE GUIDE
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FIBER SHEET

The Fiber Sheet for the SGL and SGW types, significantly extends lubricant replenishment intervals and has
an excellent durability even under harsh conditions with dust and debris that absorb lubricant. Embedded
in a block body, as shown in Figure A-30, it does not change the length of the block. In addition, the Fiber
Sheet does not require any change in mounting dimensions, which allows replacement with existing products
without a design change.

Figure A-30 Magnified View of the Fiber Sheet

Fiber Sheet

Simplified Lubrication Management

NB's Fiber Sheet is a fiber material with a porous structure containing the lubricant oil. The oil is supplied
to the ball elements at the proper time and with the proper amount by the principle of capillarity, greatly
increasing the relubrication period.

Figure A-31 Durability Test

‘ test conditions,applied load: 1/8XxC

' SGLISF mode,tested without grease. SGLB5F Fiber Sheet model, tested with grease. Sl s
o ol quality and quantity of the oil remaining in the Fiber
operation failed several hours after start of test. et stin gess]
Operating
0 20,000 40,000

distance (km)

Outstanding Durability Even Under Poor Operating Conditions

An acceleration test was performed with oil absorbing material sprayed on the units to validate the SGL
type's lubrication performance and durability even under poor operating conditions.

Figure A-32 Lubrication Acceleration Test

|
test conditions.”
applied Iglad1 1/1/0><Mn

SGLISTFBW Fiber Sheet with g16ase| with oii absorbing

1o problems noted even after 5,000 km of operation ?r?ﬁ::?l sprayed

SGL15TFBW with grease
ol rn ot e 1697 b, causng oo e

Operating
0 1,000 2,000 3,000 4,000 5,000
distance (km)
A-18

REVERSE-SEAL

Reverse-seal is available on SGL type. NB's Reverse-Seal is a seal unit that consists of revserse plate, seal,
and cover.

This seal unit has another side-seal in the reverse orientation to the block, which achieves maintenance free
by reducing grease loss.

Figure A-33 Reverse-Seal
( I

return cap
reverse
reverse plate cover

Reverse-Seal Detail

. J

Reducing Grease Leakage
The space between two seals holds grease to minimize a grease leakage from the block.

Figure A-34 Grease-leak Test Data

0.7 SGLZOTF test condition: vertical axis, applied load (no load), average speed (1m/s), stroke (375mm)
0.6 — — = = =
(8) -~ @ d e e
% 0.5 /
§ 0.4
% 0.3 / —— — gl
© 0.2
0 01 / / —@— standard
’ = with reverse-seal

0.0/ : :
0

1,000 2,000 3,000 4,000 5,000 6,000
travel distance (km)
Maintenance Free

Reverse-seal makes a "grease pocket" between two seals that realizes maintenance free by reducing grease
leakage and loss.

Figure A-35 Grease Dry-up Test Data
SGL25TF Ostandard: 315km Owith reverse-seal: 4,500km

unable to run due to oil film loss

| | | | | |
[ standard  [Jwith reverse-seal

test conditions: applied load (no load), average speed (1m/s), stroke (420mm)
A few grams of oil absorbing material was applied every 5 minutes.

still running

|

0 500 1,000 1,500 2,000 2,500 3,000 3500 4,000 4,500 5,000
distance (km)
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BELLOWS

By protecting the entire length of the guide rail, dust prevention is greatly enhanced.
Please refer to Figure A-36 for dimensions. External dimensions and the stroke length of slide guide will
change with use of bellows.

Figure A-36 Dimensions of Slide Guide with Bellows

SGL 20 or smaller

SGL 25 or larger

fmin/ 1 group

RS

Note: Please do not unfasten the guide fitting plate screws. The slide guide becomes unfunctional if the guide fitting plate is removed.

unit length
syl bk symbol-BW | symoolBS | symbol BR | symbol:BWS Lt e
symbol:B |double-seals| side-seals | side-seals |doudle-seals| B | H | h | b [t |27 | /
part number side-seals | tunder-seals | +under-seals | tunder-seals | +under-seals Tgroup|1group
+under-seals +Scraper | treverse-seals | +scraper
mm mm mm mm mm mmimmimm| mm [mm{mmj|mm  (mm
F TF E TE 1
SGL15|HTF HYF L2 | Le2 |Le22|Ls34 | Le22|33]|23] 5 |19 32
HTE HYE HTEX 1
F_TF E_TE 1] ]
SGL20| HTF HYF L2 | Le2 |Le22 | Ls-3.4 |Le2.2 |41]27] 3 |215 40
HTE HYE HTEX 3]
F TF E TE 1 ]
SGL25| HTF HYF Li2.2 | L322 | Le2.8 | Ls-4 |Le2.8 (47|32 z25.5 15 44
HTE HYE HTEX 4 1 6.5
F TF E TE 2 ]
SGL30|HTF HYF L-3 | Le-3 | Le-16 | Ls-4 | Le-1.6 | 58|40 5 |31 56
HTE HYE HTEX 2] ]
F TF E TE 2
SGL35|HTF HYF L3 | La3 | Led | Ls-4 | Le-d |68|46] 9 |37 68
HTE HYE HTEX 2|
HTF HYF 11 N
SGL45 Li-3 | Ls-3 | Le-55 | Ls-5.5 | Le-5.5 | 84|59 —— 50 |2 72
HTE HYE HTEX 1

Note: 1 group indicates the minimum unit of bellows. Please specify the required stroke length.
When bellows are fitted to the guide block, the grease fitting cannot be installed.
The allowable temperature is up to 60°C if the system has a bellows option.
Please contact NB for details on the installation of bellows, as well as for special application usage.

A-20

~
guide fitting plate  intermediate . i
11 plate rail fitting plate S;ObS:, %?A(fst'on
unit length B~ t2 fuax/1group  t1 B B
I ol :
ASRE
lummyilEa0ent

Calculation Method of Length of Bellows and Slide Guide Rail
Example: In this case, one(1) piece of SGL15TE guide block is mounted on a rail with bellows; the required
stroke is 440mm.
Number of groups required for a stroke of 440mm is calculated as follows.
Stroke _ 440
fmax—fmin 32—6.5
When 18 groups of bellows are fitted, the minimum length f is calculated:
f =guide fitting plate+1group fuinX number of groups-+intermediate plateX (number of groups—1)
=1.54+6.5%x18+1.0x (18—1) =135.5
With these calculation results, length of the guide rail needed (L) is obtained as follows:
L= 2 X f + the required stroke + unit length
= 2x135.54+440+ (56.5—2) =765.5=766 (round up)

=17.2=18 groups (round up)

Figure A-37 External Diagram of Slide Guide with Bellows Attached

When Slide Guide is moved to the left end When Slide Guide is moved to the right end

fa . SGL15TE:56.5 f1 f1 SGL15TE:56.5 _ f2
S f2 f2 S

[ VN N 7III7%M
il

1 i

' L

SEB TYPE AD PROFILE (Anti-Deforming)

Figure A-38 SEB type AD profile

- SR |
%—I

The AD profile guide block can
dissipate possible deformation by
improved installation plane profile.

Note:

When NB’ s unique AD Profile type miniature guide block is selected, the following precautions should be

taken into consideration to perform to its utmost advantage.

@To obtain maximum AD (Anti-Deforming) effect, flatness of the mounting surface should be finished the
same as motion accuracy of the slide guide.

@When the table is designed with one guide block on one guide rail, the utmost AD effect is anticipated.

@AIl screws on the slide guide block should be tightened to the equal torque value.

@The AD profile type guide block is available only with standard preload.

@AD profile type guide blocks are available only with following part numbers of slide guide block.

Applicable Part Number
Table A-7 AD profile Applicable Part Number

part number structure

part number
SEBS 7B |SEBS 7BM _ SEBS 7A AD profile
SEBS 7BY|SEBS 7BYM SEBS 7AY
SEBS 9B | SEBS 9BM SEBS 9A *Please contact NB for details.
SEBS 9BY |SEBS 9BYM — SEBS 9AY
SEBS12B |SEBS12BM | SEB12A SEBS12A
SEBS12BY | SEBS12BYM| SEB12AY | SEBS12AY
SEBS15B |SEBS15BM | SEB15A SEBS15A
SEBS15BY | SEBS15BYM| SEB15AY | SEBS15AY
SEBS20B |SEBS20BM | SEB20A SEBS20A
SEBS20BY [ SEBS20BYM| SEB20AY | SEBS20AY

SLIDE GUIDE
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NIPPON BENRING SLIDE GUIDE

SLIDE GUIDE

The NB slide guide SEB type is a linear motion bearing in which the
ball elements roll along two raceway grooves. This is the smallest
and lightest slide guide series offered by Nippon Bearing. The
compact design allows for the size and weight of machinery and

other equipment to be reduced.

STRUCTURE AND ADVANTAGES

The SEB type slide guide consists of a rail with precisely machined raceway grooves and a block assembly
consisting of the main body, return caps and ball elements.

Retained Ball

Because of the ball retainers, the SEBS-B type is
able to be removed from the guide rail, simplifying
its installation and resulting in lower assembly costs.

All Stainless Steel Type

By using stainless steel for the return caps, the SEBS-
BM type is made from all stainless steel components,
making it the ideal choice for special environments
such as high temperature, clean room, or vacuum
applications.

Moment Resistant
A wide block (WB/WA) type, a long block (BY/

AY) type, and a wide/long block (WBY/WAY) type
are moment resistant slide guide types. The most

Figure A-39 Structure of SEB type Slide Guide

suitable type can be selected for any demanding
operating condition.

Tapped Hole Rail Type

For the SEB rails, counterbore (standard) and
optional tapped hole (N) types are available enabling
various installation methods.

Compact Design

SEB type has a 2-row, 4-point contact structure.
This structure minimizes the installation height,
which contributes to light-weight and miniaturization
of machinery and equipment.

AD Profile

AD profile dissipates guide block deformation
caused by installation. (refer to page A-21)

( N
SEBS-B type (retained ball type)
guide rail
return cap
side-seal
magnified view
N J

A-22

TYPES

The SEB(S) type slide guides are categorized according to their block shape and the rail installation method.

#All the SEB blocks are made of stainless steel (SEBS marking).
short block standard block long block

standard type rail(counterbore) | standard type rail(counterbore) | standard type rail(counterbore)

s | T |

N type rail(tapped hole)

N type rail(tapped hole) N type rail(tapped hole)

SEBS-BS type
SEBS-BS-N type

SEBS-B type
_| SEBS-B-N type

SEBS-BY type
SEBS-BY-N type

P.A-28~

SEBS-BSM type
SEBS-BSM-N type

SEBS-BM type
p SEBS-BM-N type

SEBS-BYM type
SEBS-BYM-N type

P.A-28~

retained ball type
all stainlless steel

SEBS-WBS type SEBS-WB type SEBS-WBY type
SEBS-WBS-N type _{ SEBS-WB-N type | SEBS-WBY-N type

% P

[0

°

B

SEB-A type SEB-AY type .
SEB-A-N type = SEB-AY-N type -

(1}] T
o -
>
=
®
o}
g P.A-36~ P.A-36~
= SEB-WA type =| SEB-WAY type o
E SEB-WA-N type = SEB-WAY-N type |

(0] ~ -
-
C o

e
g =

P.A-40~
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ACCURACY

The SEB(S) slide guides are available in two grades

Figure A-40 Accuracy

LOAD RATING

The load rating for SEB(S) slide guides depends on

Figure A-42 Direction of Load

of accuracy: high grade and precision grade (P). ( ) the direction of load.
Table A-8 Accuracy unit s mm reference surface NB mark Table A-11 Load Rating I l 10ad N direction
accuracy grade high precision retained ball type [non-retained ball type ‘
accuracy symbol blank P basic dynamic | vertical 1.00xC 1.00xC 1 @ —) load in
allowable dimensional difference in heightH |  2=0.020 +0.010 T load rating [horizontal| 0.84XC 1.19XC —— horizontal direction ®
paired difference for height H 0.015 0.007 basic static | vertical 1.00XCo 1.00XCo Q
allowable dimensional difference inwidh W | +0.025 +0.015 load rating [horizontal| 0.84 X Co 1.19%Co g
paired difference for width W 0.020 0.010 (D] 8] =}
running parallelism of surface C to surface A
refer to figure A-40,41 - J
running parallelism of surface D to surface B & EQUIVALENT LOAD
Figure A-41 Motion Accuracy For a guide to which vertical load and horizontal load are applied at the same time, calculate its static
equivalent load using the following equation.
umi18 .
16 ———+—— | high grade
c — | P=Pa+X-:Ps P: equivalent load Pa: vertical load Ps: horizontal load
R 14 X: 0.84 for SEB-A type; 1.19 for SEBS-B type
@12
g 1; — precision grade
o
o (P) RAIL LENGTH
E4 |
2 2 Slide guides with most commonly used lengths are Figure A-43 Rail
0 available as standard. For slide guides with a non- e N
200 400 600 800 1000 1200 1400 1600 1800 2000mm standard length, unless otherwise specified, the
rail length distance from one end of the rail to the first hole L
center (N) will be within the ranges listed in Tables N MXP )
PRELOAD A-12 and A-13, satisfying the following equation. p ‘
SEB(S) slide guides are available with a standard preload (blank), light preload (T1), and a positive- L=M:-P+2N @ _ @ _ @ _ @ |
clearance (T0). L: length (mm)  M: number of pitches  P: hole pitch (mm)
Table A-9 Preload Symbol and Radial Clearance  unit: um Table A-10 Operating Conditions and Preload '(\‘rhri'ftance from the end of the rail to the first hole center . J
_ preload and symbol . preload | symbol operating conditions Table A-12 N Dimension (standard type) unit: mm Table A-13 N Dimension (wide type) unit: mm
size clearance standard light” light motion is required. S N
T0 blank T1 clearance|  TO installation errors to be absorbed. size size
2 inute vibration is applied and over less than and over less than
_— — minu .
~ — S ) 2 7 3W 3 10.5
3 +1~+3 standard| blank | accurate motion is required.
5 —1~0 moment is applied in a given direction. 3 3 8 SwW 14
7 light vibration is applied. 5 105 w 4 19
9 +3~46 —4~—D light* | T1 |light torsional load is applied. 7 oW
12 —3~0 moment is applied. 9 14 12W 5 o5
15 % Frictional resistance may be affected by preload. 12 4 16.5 15W
+4~+8 —7~-3 — 185 |
20 15 24
3W _ _ 20 6 36
— +1~+3
5W —1~0 -
W
9w +3~+6 —4~—=2
— —3~0
12W
15W +4~+8 —7~—3
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MOUNTING

Mounting Surface Profile

Slide guides are mounted by pushing the reference surface of the rail and the block against the shoulder
provided on the mounting surface. An undercut or a radius corner should be provided at the corner of the
shoulder to prevent interference. The recommended shoulder height values on the mounting reference
surface are shown in Table A-14. (Table A-15 for corner radius)

Figure A-44 Mounting Surface Profile-1

Figure A-45 Mounting Surface Profile-2

~
J _ J

Table A-14 Shoulder Height on the Mounting Table A-15 Maximum Corner Radius Values

Reference Surface unit : mm unit : mm

shoulder height on the block side

shoulder height on the rail side

block mounting part

rail mounting part

size hi ha Size r ro
2 1 0.5 2 0.1
3 1.2 0.8 3 0.15 o1
5 2 | 5
7 2.5 7
9 3 1.5 9 0.3
12 4 2 12 0.3
15 3.5 15
20 s 5 20 0.5
3w 1.5 0.8 3W 0.15 0.1
5W 2 1 5W
W 1.5 7W
9w s 9w 0.3 0.3
12W 4 25 12W
15W 5 15W

Recommended Torque Values (Rail)
The screws to fasten the rail should be tightened to an equal torque using a torque wrench in order to secure
the motion accuracy. The recommended torque values are given in Table A-16. Please adjust the torque
depending on the operating conditions.

Table A-16 Recommended Torque unit:N-m
size | M1 |M1.4|M1.6| M2 [M2.6| M3 | M4 | M5 | M6

recommended| 5 5310 10| 0.15| 0.3 [0.65| 1.0 | 2.3 | 47 | 8.0
torque

(when using stainless steel screw A2-70)

A-26

MOUNTING SCREW

Extremely small custom screws are available from NB.
Figure A-46 Mounting Screw (stainless steel)

SLIDE GUIDE

@ custom screw <
@ =

® cap screw

==

Table A-17 Mounting Screw (stainless steel)

. D H pitch f
type shape size
mm mm mm mm
M1 1.8 0.45 0.25 3,4,5
i M1.4 2.5 0.8 0.3 25,3, 4
custom Figure A-46(D
screw M1.6 2.3 0.5 0.35 4,5,6
M2 3 0.6 0.4 6
Figure A-46@ M2 3.8 2 0.4 4,5,6,8,10
cap screw |18 M2.6 45 26 0.45 4,5,6,8,10

LUBRICATION

A high grade lithium soap based grease is applied to
the NB slide guides prior to shipment for immediate
use.

Please relubricate with a similar type of grease
periodically depending on the operating conditions.
For use in clean rooms or vacuum environments,
NB slide guides without grease are available upon
request.

Please contact NB for customer specified grease
types.

A special syringe lubricant dispenser (refer to
Figure A-47) is available from NB as an option.
In particular, the SEBS-B retained ball type has a
special structure that allows the user to replenish
lubricant easily (refer to page Eng-44), as the
magnified view of Figure A-47 shows.

Please refer to page Eng-41 for details on the low
dust generation grease.

Figure A-47 Greasing Method
( 1)
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SLIDE GUIDE

SEBS-B TYPE [ )
— Retained Ball Type —
-5/7/9— Mo Me
— = =
A Lz(with side-seals) Lo (with side-seals)
B_g 4 L1 (without side-seal) Li (without side-seal)
P 4-s Ls Ls 28
part number structure F—" 221 P2 et
, ) G @
Sl seas /6]y Iwluul2] 1 R2ssIN[Plwa S P 5o UT Ll :
2 SRS w5 F A =
SEBS : anti-corrosion T T T — | T ‘ \ 8
— SEBS-B 7 ld S
z:ze - w|c-8os P /SEBS-BY /SEBS-BS m
oc
S: short N MXP (N)
blank: standard symbol for L (=MxP+2N)
Y: long number of axes™ . .
blank: single axis P, M: number of pltCheS
return cap W2: 2 parallel axes .
blank: resin W3: 3 parallel axes = ‘
M: stainless steel —_— \_e 7/@
seal (refer to page A-14) accuracy grade © -9 —id i
blank: without side-seal (refer to page A-24) 2:51 i 25 ¢ | | | |‘ \
UU: with side-seals g?grkécri“s%]n ot e 5
number of blocks attached to one rail ) ’ "~ N type rail SeDepth H-0.5
rail mounting hole (tapped hole)
preload symbol (refer to page A-24) blank: counterbore
TO: clearance N: tapped hole SEBS5B SEBS5BY SEBS5BYD
blank: standard
T1: light total length of rail L *Please refer to page A-24 for accuracy. )
% The symbol for the number of axes does not mean the number of rails ordered.
T DT assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
P H W B L1 L2 P1 P2 Si f L3 b Hi1 (o] dXGXh S3 N P |dynamic| static| Me My Mg block g guide| .
. . . > X size
resin stainless C Co | Mpr2 | Mv2 resin | stainless | rail
returncap | returncap | mm | mm | mm [ mm | mm | mm | mm mm [ mm | mm mm | mm mm mm | mm | kN KN [N-m |[N-m| N-m|retun cap | return cap |g/100mm
SEBS5B | SEBS 5BM 165169 8 | — [M2 | 15| 93 052 | 075 | 133 0351 196 3 4 58
SEBS 5BY | SEBS 5BYM 6 35 12 — 7 | M26| 1.8 4.5 4 5 |24x%3.5%0.8M2.6 194] 163 13 | BBY
19.5 | 199 12.3 0.64 | 1.00 12'0 10'0 2.62 4 5
SEBS 5BYD | SEBS 5BYDM 8 — | M2 1.5 ’ : B5BYD
5 |15 157 132
SEBS 7BS | SEBS 7BSM 182 | 19 — 8.8 0.92 | 1.05 136 | 114 3.86 7 10 78BS
SEBS7B | SEBS 7BM 8 |5 17 | 222 |23 | 12 | 8 M2 | 25 | 128 | 65 47 | 7 |24x42x23|M3 128 | 169 | o0 | 3971 618| 9 | 12 | 21 |78
SEBS 7BY | SEBS 7BYM 317 | 325 13 223 190 | 295 | 109 | 741108 | 15 | 18 78Y
SEBS 9BS | SEBS 9BSM 205 | 21.3 — 10.1 105 | 1.26 | 2371 1821 590 11 | 15 98BS
SEBSOB |SEBS9BM | 10 | 55 | 20 |30 |308 | 15 | 10 (M3 |3 | 196 7.8 55| 9 | 35x6x35 M4 |75 |20 | 170 | 253 | 08| 8331118 | 18 | 22 | 31 |oB
SEBS 9BY | SEBS 9BYM 395 | 40.3 16 29.1 226|380 | 95 | 140 | 177 | 27 | 3 9BY
Me2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N - m=0.102kgf - m
part number Sta"datj;ani]' length maximum length mm SEBSS5 rail mounting screw
counterbore | tapped hole (N type) SEESS t{,oumerbore }ype ralls‘ are provided
SEBS 5B | 40 55 70 85 100 115 130 145 160 600 300 i costom screns Tor fEnEne:
SEBS 7B 40 55 70 8 100 115 130 145 160 175 190 205 220 235 250 265 280 295 310 1,300 700 @
SEBS 9B 55 75 95 115 135 155 175 195 215 235 255 275 295 315 335 355 375 395 415 435 455 475 1,480 1,000 - =
. 6 ®
Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance. 2 A
=
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SLIDE GUIDE

SEBS-B TYPE [ )
— Retained Ball Type —
—-12./15,20— M Mp

L2 (with side-seals) Lz(with side-seals)
L1 (without side-seal) Li (without side-seal)
Ls La
part number structure @ =} 251
, ‘ G o
el seBs| 158| Y [wvfuul2| T1 g58s|N[Plw2) T UT L1 5
£
SEBS : anti-corrosion H | B ) @
: SEBS-B 7 ld S
size
oo P / SEBS-BY / SEBS-BS m
ocl
S: short N MXP (N)
blank: standard symbol for L (=MxP+2N)
Y: long number of axes™ . .
blank: single axis M: number of pltCheS
return cap W2: 2 parallel axes
blank: resin W3: 3 parallel axes
M: stainless steel —_—

seal (refer to page A-14) accuracy grade ;
blank: without side-seal (refer to page A-24) | | ; |‘ \

UU: with side-seals glagrlécf:l:gn i
P N type rail  \S:Depth Hi-0.5

number of blocks attached to one rail

rail mounting hole (tapped hole)
preload symbol (refer to page A-24) blank: counterbore
TO: clearance N: tapped hole
blank: standard
T1: light total length of rail L *Please refer to page A-24 for accuracy. )
% The symbol for the number of axes does not mean the number of rails ordered.
T DT assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
p H w B L1 L2 P1 P2 St f L3 b Hi | C dXGXh Sz | N P [dynamic | static| Mp My Mg block g guide size
resin stainless C Co | Mp2 | Mv2 resin | stainless | rail
returncap | returncap | mm | mm | mm [ mm | mm | mm | mm mm | mm | mm mm | mm mm mm | mm | kN KN [N -m|N-m|N - m]retun cap | return cap |g/100mm
SEBS12BS | SEBS12BSM 242 | 246 - 106 190] 191| 5% 3% 49| 21 | a0 12BS
SEBS12B |SEBS12BM | 13 | 75| 27 [338|342 | 20 | 15 35 | 202 | 10 75| 12 M4 | 10 | 25 [ 309| 382| o3| 109 | 239 35 | 44 | 59128
SEBS12BY | SEBS12BYM 457 | 46.1 20 32.1 a34| 621| 7| 257 | 388 53 | 62 12BY
170 [143
M3 3.5X6x4.5 855 718
SEBS15BS | SEBS15BSM 30 30.4 — 15 349 3.38 67.5 56-6 26.2 40 53 16BS
SEBS15B | SEBS15BM 16 85| 32 426 | 43 25 20 4 276 | 12 95| 15 M5 | 15 | 40 | 5.65| 6.76 1;2'2 1‘21;'5 52.4 64 77 97 (15B
SEBS15BY | SEBS158YM 586 | 59 25 436 793|109 | 2% |57 | 51| 98 | 110 158Y
20B | SEBS20BM 659 | 65.9 447 114 |145 ;g? 432'0 149 228 266 20B
25 13 46 38 38 M4 6 17.5 15 20 | 6X9.5%85 | M6 | 20 | 60 210 1176 205
20BY 20BYM 85.7 | 85.7 64.5 148 |21.2 1080|914 217 323 360 20BY
Mep2 and My2 are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N + m=0.102kgf - m
standard rail length maximum length mm
part number L mm counterbore | tagped hoe N tpe)
SEBS12B 70 95 120 145 170 195 220 245 270 295 320 345 370 395 420 445 470 495
SEBS15B 70 110 150 190 230 270 310 350 390 430 470 510 550 590 630 670 1,480 1,000
SEBS20B 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

SEBS-WB TYPE [ )
— Retained Ball - Wide Type — M M
P P
-5/7/9— — e
/MR\A L2 (with side-seals) L2 (with side-seals)
B_8'1 L1 (without side-seal) L1 (without side-seal)
P 4-S1 Ls Lo 2-S1
‘ ~ P2 | =2
part number structure y ‘ L G,
| JIE = T [ P
examole T2 T A O 3 - EER U /T - R = Rl = N T Al ;
°Jg ‘ —r 1l || 2
1 97 . SEBS-WB c
- : a * —Bos S
SEBS : anti-corrosion 2 W C SEBS-WBY SEBS-WBS )
- I
i 2-So /1 —+ p
size 2 < N MxP (N)
block symbol for W’ L (=MXP+2N)
S short number of axes™® M: ber of pitch
blank: standard blank: single axis SEBS 5WB, 5WBY - numper ot pitches
Y: long W2: 2 parallel axes
W3: 3 parallel axes
seal (refer to page A-14) ; 1
blank: without side-seal 2,2?;;?5%5;%24) \d ?ﬁ &
UU: with side-seals blank: high ;’#;/r :
. P: precision | ‘| ‘ |‘ <
number of blocks attached to one rail — 2.8 & '
rail mounting hole N type rail \Sa Depth Hi-0.5
preload symbol (refer to page A-24) blank: counterbore
TO: clearance N: tapped hole (tapped hole)
blank: standard
T1: light total length of rail SEBS 7WB/7WBY L XPlease refer to page A-24 for accuracy. )
-
% The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating|allowable static moment mass block
part number H w B L1 L2 P1 P2 St f1 L3 P3 Sz f2 b Hi | C | Bs dXGXh Ss | N | P |dynamic|static| Me My Mr block | guide .
(¢} Co Mp2 My2 rail
mm | mm | mm [ mm | mm | mm | mm mm [ mm | mm mm_| mm mm | mm [ mm mm mm | mm | kN KN [N°-m|[N‘m|[N-m g 8/100mm
SEBS 5WB 215|219 143 | 65 071 [ 117 | 28] 28| 599 7 5WB
65| 35 | 17 — — — — M3 | 23 5 4 10 | — | 3x55%x3 [M3| 5| 20 5.16 4'33 26
SEBS 5WBY 275|279 20.3 |11 0.91 | 1.68 27'3 22'9 8.56 10 5WBY
SEBS 7WBS 211|219 - 07| — | — | — 105 | 126 | 207\ 181 g07] 12 7WBS
SEBS 7WB 9 55 | 25 | 306|314 19 10 20.2 (12 7 52|14 | — [ 3.5X6X%X3.2 1.71 | 2.53 4;';8 48'33 18.1 20 51 7WB
M4 | 35 - -
SEBS 7WBY 393 | 40.1 19 28 |289 |18 226|380 | 168 | 141 1575 | 28 7WBY
917 | 770
M3 M4 | 10 | 30 435 365
SEBS 9WBS 242 | 25 — 13 1.73 | 2.01 33'3 27'9 18.6 21 9WBS
21 . .
SEBSOWB |12 |6 | 30 |375|383 12 63| — | — | — | 9 75|18 | — | 35x6x45 296 (436 00" | °2 404 | 37 | 96 |owB
SEBS 9WBY 495|503 | 23 | 24 3 |383 387 638 | 4| N4 |00 | 52 swBY
Mep2 and My2 are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N + m=0.102kgf - m
standard rail length maximum length mm
part number L mm counterbore |tapped hole (N type)
SEBS 5WB 50 70 90 110 130 150 170 190 600 500
SEBS 7WB 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 1,300 700
SEBS 9WB 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 1,480 1,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
The minimum standard rail can not be used for SEBS 9 WBY.
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SEBS-WB TYPE

— Retained Ball - Wide Type —
—12/15—

part number structure

example JEE IENE NN Bl - EEENR/IE

SEBS : anti-corrosion

size

block

S: short

blank: standard
Y: long

seal (refer to page A-14)
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol (refer to page A-24)
TO: clearance

blank: standard

T1: light

symbol for

number of axes™
blank: single axis
W2: 2 parallel axes
W3: 3 parallel axes

accuracy grade
(refer to page A-24)
blank: high

P: precision

rail mounting hole
blank: counterbore
N: tapped hole

total length of rail

% The symbol for the number of axes does not mean the number of rails ordered.

( N
Mp Mp
= =
/M L2(with side-seals) Lz(with side-seals)
B_g | L1 (without side-seal) L+ (without side-seal)
P 4. Ls Le 2.8
F—’ B P2 e
' ! I I V—T M \T 1 ; il .lﬁ/ ‘g'
x| o |I€ ‘ \ 5 M W 54 ' =
I l 117 & - ! 1 .
LTTTJ Fﬂ If BN ’T ! fﬁ 1 \%
ot RN lscosues 7
W7, C700 SEBS-WBY SEBS-WBS
P
N MXxP (N)
‘ L (=MxP+2N)
B | M: number of pitches
805
SEBS15WBS/WB/WBY i E{ | | i |H
it i
N type ra” \S3 Depth Hi-0.5
(tapped hole)
O. O
I
B1
0—8,05
*Please refer to page A-24 for accuracy. SEBS15WBS/WB/WBY )
guide rail dimensions basic load rating|allowable static moment mass block
Hi | C | Bs dXGXh Ss | N | P |dynamic|static| Me My Mr block | guide .
C Co Me2 My2 rail
mm [ mm | mm mm mm | mm | kN KN [N°-m|[N‘m|[N-m g 8/100mm
7.38| 6.19
253 | 2.86 543 | 456 35.1 43 12WBS
264 | 2241
8 24 | — 410 | 5.73 150 126 70.2 71 137 |12WB
5.45 | 860( ,or' | ,ar® 105 | 106 12WBY
45%X8x4.5 | M5 | 15 | 40 29 [ 192
515 | 591 146 122 125 98 15WBS
622 | 522
95 |42 | 23 7.49 | 101 335 281 215 148 286 |(15WB
134 113
9.95 | 15.2 663 556 323 216 15WBY

assembly dimensions block dimensions
H w B L1 L2 P1 P2 Si f1 L3 P3 S2 f2 b
part number
mm | mm [ mm | mm | mm | mm | mm mm | mm | mm mm | mm

SEBS12WBS 29.7 | 30.1 — 15.9
SEBS12WB 14 8 40 | 428|432 | 28 15 | M3 | 35 |29 — — — 11
SEBS12WBY 58.3 | 58.7 28 445
SEBS15WBS 39.4 | 39.8 — 24
SEBS15WB 16 9 60 | 54.2 | 546 | 45 20 | M4 | 45 | 388 | — — — 13
SEBS15WBY 733 | 73.7 35 57.9

part number standard rail length

L mm

Mp2 and Mvz are allowable static moments when two blocks are used in close contact.

SEBS12WB | 70 110 150 190 230
SEBS15WB | 70 110 150 190 230

270 310 350 390 430 470 510 550 590 630
270 310 350 390 430 470 510 550 590 630

maximum length mm
counterbore |{apped hole (N type)

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
The minimum standard rail can not be used for SEBS 15 WBY.

A-34

670 710
670 710 750 790 830 870

1,480 1,000

A-35

1kN=102kgf 1N - m=0.102kgf - m

SLIDE GUIDE
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NIPPON BeNRING

SEB-A TYPE

—2/3/5/7—-

part number structure

Sl sEBS| 7A | Y[uu|2| T1 B289|N|Plw2

specification (rail)
SEB: standard
SEBS: anti-corrosion

size

block
blank: standard
Y: long

seal (refer to page A-14)
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol (refer to page A-24)
TO: clearance
blank: standard

symbol for )
number of axes™
blank: single axis
W2: 2 parallel axes
W3: 3 parallel axes

accuracy grade
(refer to page A-24)
blank: high

P: precision

rail mounting hole
blank: counterbore
N: tapped hole

104

P2

5
@

SEBS 2A/3A/3AY/5AY

A

P4
S1

T1: light total length of rail SEBS 5A
-
% The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions
T IS 37 H|lw/| B | L |L]|P|P]| s | f]|Lw]ob
standard |anti-corrosion
mm | mm | mm [ mm | mm | mm | mm mm [ mm | mm
— SEBS 2A 3.2 2 6 129 | 143 — 4 M1.4 | 1.05 9.3 25
SEBS 3A 105 | 11.8 — 3.5 | M1.6 6.5
— 4 25 8 1.3 3
SEBS 3AY 145 | 158 — 55 | M2 10.5
SEBS 5A 156 | 17 8 — | M2 1.5 9.8
— 6 35 12 4.5
SEBS 5AY 19.2 | 20.6 — 7 M26 | 1.8 134
SEBS 7A 219 | 24 8 15.1
— 8 5 17 12 M2 25 6.5
SEBS 7AY 31 33 13 24.6
part number standard [all length
standard _|anti-corrosion mm
— SEBS 2A| 32 40 5 80 104
= SEBS 3A| 30 40 60 80 100
— SEBS S5A| 40 5 70 85 100 115 130 145 160
— SEBS 7A| 40 55 70 85 100 115 130 145 160 175 190 205 220 235 250

Joint rails are used when the required length exceeds the maximum standard length listed in the dimension tables.
Please contact NB for details. Only N type rail is available for SEBS 2A and SEBS 3A.

A-36

( R\
Mp
£
ZMRN L2 (with side-seals)
o w2 L1 (without side-seal)
B-o1 Ls
=3 4-S1 P2
r 7 , G_
. =] T O
% |0 prre— S K =R - ) v
T T My — | <
O = — e
ES| —8. Y
W1 Cc0% P Llld
N MXP (N)
L (=MxP+2N)
M: number of pitches
t
iR
N type rail  \s;3Depth H1-0.5
(tapped hole)
1 Please refer to page A-24 for accuracy.
%2 B-fwonly for SEBS 2A, 3A and 3AY.
\ J
guide rail dimensions basic load rating| allowable static moment mass block
H1 C dXGXh S3 N P |dynamic | static| Me My Mr block | guide -
C Co Me2 My2 rail
mm | mm mm mm | mm | kN KN IN°-m|[N-m|N-':m 8/100mm
2 | 2 — Mt | 4| 8|o21|o03s| 958 9641041 | 08| 28| 2A
) ) 277 | 330 | ) ’
025 | 036 | 239| 0461 57 | 1 3A
242 | 2.88
26| 3 — M1.6 10 097 116 5
0.35 | 0.58 518 | 618 0.93 2 3AY
059 [081 | 2321 198541 | 4 5A
4 5 24%x35%1 ([M26| 5 2'39 2.86 13
0.74 | 1.11 ’ } 2.90 5 5AY
15 13.2 | 157
1.08 | 1.41 13'87 22'26 5.18 11 7A
47 | 7 |24%X42X23|M3 8-74 10'4 21
1.59 | 2.48 451 53.8 9.07 16 7AY

Mep2 and My: are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N + m=0.102kgf - m

maximum length mm
counterbore |tapped hole (N type)
standard |anti-conosion| standard |ant-conosion

265 280 295 310

- - - 150
- - - 150
- 600 | — 300
— |1300| — 700

A-37

SEBSS5 rail mounting screw
SEBSS5 counterbore type rails are provided
with custom screws for mounting.

0.6
>TH
== @

[92)

6 <

M2x0.4

SLIDE GUIDE
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SLIDE GUIDE

SEB-A TYPE [ )
-9.12/15,/20—
Mp
£
ZMRN L2 (with side-seals)
o L1 (without side-seal)
part number structure B~ 4-S4 IF_>32
el A G ©
Sl SEBS|15A[Y|uuf2] 11 §589(N|Pw2) . o R e 5
ila — 2%{ SR | —p 1 _cT @
specification (rail) L o I == I — c
SEB: standard t ] L ‘ ‘ E ' =}
SEBS: anti-corrosion 51 ~—0,
== a W*1 C~005 p ld
size
symbol for ) N MxP (N)
block number of axes™ L(=MXP+2N)
blank: standard blank: single axis . .
Yﬂgn; andar W2: 2 parallel axes M: number of pitches
W3: 3 parallel axes
seal (refer to page A-14) MR EEEE ;
ﬂapk:_wnhout side-seal (refer to page A-24) | ‘| | |‘ \
: with side-seals blank: high K
P Dreciemn N type rail  \ssDepth H1-0.5
number of blocks attached to one rail — (tapped hole)
rail mounting hole
preload symbol (refer to page A-24) blank: counterbore
TO: clearance N: tapped hole
blank: standard
T1: light total length of rail L *Please refer to page A-24 for accuracy. )
% The symbol for the number of axes does not mean the number of rails ordered.
T DT assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
p H w B L1 L2 P1 P2 St f L3 b H1 C dXGXh S3 N P |dynamic | static| Mep My Mr block | guide .
standard |anti-corrosion e o N2 L7 2l
mm | mm mm mm mm mm mm mm mm mm mm | mm mm mm | mm | kN KN [N°-m|[N‘m|[N-m g 8/100mm
SEBS 9A 281 | 295 10 20.4 192 253 284 31| 415 19 9A
- 10 55| 20 15 3 7.8 55| 9 | 35X6%X35 75| 20 17'5 20.8 30
SEBS 9AY 38.1 | 40 16 30.4 2.62| 3.94 88-5 105' 17.9 28 9AY
M4 -
SEB12A |SEBS12A 30 | 335 15 22.8 260| 320| 190 | 128 | 200 a7 12A
13 75| 27 20 M3 815! 10 75| 12 10 25 25'7 30'7 60
SEB12AY |SEBS12AY 42 455 20 34.7 3.65| 5.21 1 27' 151' 32.6 55 12AY
3.5X6X4.5 245 | 292
SEB15A |SEBS15A 385 | 42 20 29.5 4.74| 5.67 1 31' 157‘ 43.9 68 15A
16 85| 32 25 4 12 95| 15 M5 |15 40 607 | 724 100
SEB15AY |SEBS15AY 545 | 58 25 454 6.65| 9.22 295' 351' 714 | 101 15AY
SEB20A |SEBS20A 557 | 61 457 899( 111|502 | 507 | 114 | 226 20A
25 13 46 38 38 M4 6 17.8 15 20 | 6X9.5%X85 | M6 |20 60 176 210 209
SEB20AY 20AY 79.5 | 85 69.5 124 |17.8 823 981 182 338 20AY
All the SEB blocks are made of stainless steel (SEBS marking). Mr2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N - m=0.102kgf - m
standard rail length maximum length mm
LTS L counterbore |tapped hole (N type)
standard _|anti-corrosion mm standard |anti-corosion| standard |anfi-conosion
— SEBS 9A| 55 75 95 115 135 155 175 195 215 235 255 275 295 315 335 355 375 395 415 435 455 475 - -
SEB12A [SEBS12A| 70 95 120 145 170 195 220 245 270 295 320 345 370 395 420 445 470 495 1.480 1.000
SEB15A |[SEBS15A| 70 110 150 190 230 270 310 350 390 430 470 510 550 590 630 670 1,900 | 1,900 |
SEB20A |SEBS20A | 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000

Joint rails are used when the required length exceeds the maximum standard length listed in the dimension tables.
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SLIDE GUIDE

( N
SEB-WA TYPE
— Wide block —
-3/7/9—
A
ZMRN L2 (with side-seals)
L1 (without side-seal)

O. #2 3

part number structure

4-S1
Vo [}
= o I ) =
Sl SEBS[oWA Y Juuf2] 11 §289(N|Pwa) S o= = T e 5
® I L = - i T
specification (rail) g TT’!J <>MY II T i \ % 8
SEB: standard 5 & . Q o
SEBS: anti-corrosion -S2 \ Wit c-005 q
_ == P
size bol ¢ s N MxP (N)
symbaol Tor —
block number of axes™ L (=MxP+2N)
one e Wo'S poraie v SEBS 3WA/3WAY M: number of pitches
W3: 3 parallel axes _
seal (refer to page A-14) accuracy grade @ﬂ .
IR WEIE Slle-gerel (refer to page A-24) M ﬁ@ il L0
UU: with side-seals blank: high — - 1 ' K
e ° fF 9| N type rail  \ssDepth H1-0.5
. P: precision
number of blocks attached to one rail e 2-Se (tapped hole)
rail mounting hole &
preload symbol (refer to page A-24) blank: counterbore
TO: clearance N: tapped hole
blank: standard 1 Please refer to page A-24 for accuracy.
T1: light total length of rail SEBS 7WA/7WD/7WAY L 2 B-b=only for SEBS 3WA and 3WAY
- )
% The symbol for the number of axes does not mean the number of rails ordered.
T DT assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
p H w B L1 L2 | P1 | P2 | S1 f1 Ls | Ps | S2 f2 b Hi | C | Bs dXGXh Ss | N | P |dynamic|static| Me My Mr block | guide .
standard |anti-corrosion e o N2 L7 2l
mm [ mm | mm | mm| mm|mm| mm mm | mm [ mm mm | mm mm | mm [ mm mm mm | mm | kN KN [N°-m|[N‘m|[N-m g 8/100mm
SEBS 3WA 14215 97| 45 033 | 054 98 0B 47| 3 3WA
— 45| 3 12 - | - - — M2 | 1.7 | 35 26| 6| — [24%X4x15|M3| 5| 15 1-81 2'15 10
SEBS 3WAY 19 |19.8 145| 8 0.44 | 0.81 ' : 2.51 4 3WAY
9.24| 11.0
SEBS 7WA 18 | 12 |M2.6| 2.5 7WA
30.1|32 22.1| 12 143 | 212 38| 718452 | o
— SEBS 7WD | 9 |55 | 25 10 M4 | 35| 7 52|14 | — | 3.5X6X3.2 - : 51 7WD
19 M3 |28 14.1 16.8
SEBS 7WAY 39.6 |41 19 31.6|18 1.90 | 3.19 i . 22.8 30 7WAY
73.8 | 879
M4 | 10 | 30
SEB 9WA |SEBS 9WA M26| 3 152 | 181 9WA
35.9(38 21 | 12 28.4 249 | 3.66 77-6 92'5 33.9 38
SEB 9WD |SEBS 9WD |12 |6 30 2.8 - - - 19 75|18 | — [ 3.5X6Xx4.5 : . 96 9WD
M3 314 | 374
SEB 9WAY|SEBS 9WAY 48 |50 23 | 24 3 40.4 325 | 535 1 49' 178. 49.5 55 9WAY
All the SEB blocks are made of stainless steel (SEBS marking). Mr2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N - m=0.102kgf - m
part number standard rail length maximum length mm SEBS3WA/3WAY rail mounting screw
L counterbore | tapped hole (N type) SEBS3WA/3WAY counterbore type rails are
standard _|anti-corrosion mm standard | anticormsion| standard |anticonosion provided Wit custom screws for mounting.
— SEBS 3WA| 40 55 70 85 100 - 500 | — 150 =,
= SEBS 7WA| 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 - | 1300 | - 700 == @
SEB 9WA [SEBS 9WA| 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 1,900 | 1,480 | 1,900 | 1,000 6 "g

M2x0.4

Joint rails are used when the required length exceeds the maximum standard length listed in the dimension tables.
Please contact NB for details. SEBOWAY block lengths exceed the minimum standard rail length.
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SLIDE GUIDE

SEB-WA TYPE [ )
— Wide block — Me
=
—12/15- A L (with side-seals)
L1 (without side-seal)
B—8.1 L
P; 4-S4 P2

part number structure

|~
QI @ ‘ i T a:i ‘ i) j 1] y ®
evemoie D S - EEE B - O = —L

5

H1

(]
[
=]
1 c-0.05 g
specification (rail) ¥ P d c
SEB: standard X =}
SEBS: anti-corrosion N MXP (N) m
- QL 19 L (=MxP+2N)
size bol f IT | 1T M: number of pitches
symbol for =t :
block number of axes™ LLJJ @ = @ ‘
blank: standard blank: single axis C—0.05 il | M K
- W2: 2 parallel axes ! i
Y:long Wa. 5 gara“e‘ o SEB 15WA/15WAY N type rail Ss Depth H1-0.5
- (tapped hole)
seal (refgr to page A-14) accuracy grade
blank: without side-seal R
UU: with sid | (refer to page A-24) [ i
- WIth side-seals blank: high [ 1l
P: precision ‘
number of blocks attached to one rail - B:
rail mounting hole 0—8.05
preload symbol (refer to page A-24) blank: counterbore
TO: clearance N: tapped hole SEB15WA/15WAY

blank: standard

T1: light total length of rail *Please refer to page A-24 for accuracy. )
% The symbol for the number of axes does not mean the number of rails ordered.
T DT assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
p H w B L1 L2 | P1 | P2 | S1 f1 Ls | Ps | S2 f2 b Hi | C | Bs dXGXh Ss | N | P |dynamic|static| Me My Mr block | guide .
standard |anti-corrosion e o N2 L7 2l
mm [ mm | mm | mm| mm|mm| mm mm | mm [ mm mm | mm mm | mm [ mm mm mm | mm | kN KN [N°-m|[N‘m|[N-m g 8/100mm
SEB12WA |SEBS12WA 40744 15 335 364 | 21| 27| 07| 638 77 12WA
14 | 8 | 40 28 M3 | 3.5 - - - | 1 8 24 | — 532 | 634 138
SEB12WAY|SEBST12WAY 55 |58.5 28 47.8 475 | 7.62 ’ ! 93.3| 109 12WAY
245 292
45%X8x45|M5| 15 | 40 520 | 622
SEB15WA [SEBS15WA 51.2|55 20 42 6.29 | 8.51 258. 307' 180 154 15WA
16 | 9 | 60 45 M4 | 4.5 - — - | 13 95|42 | 23 113 134 294
SEB15WAY [SEBS15WAY 70.5(74 35 61.1 8.35 [12.7 525 625 271 222 15WAY
All the SEB blocks are made of stainless steel (SEBS marking). Me2 and Mv2 are allowable static moments when two blocks are used in close contact.

1kN=102kgf 1N - m=0.102kgf - m

maximum length mm

standard rail length
R TITEET L counterbore | tapped hole (N type)
standard _ |anti-corrosion mm standard | anti-corrosion| standard | anti-comosion
SEB12WA |SEBS12WA| 70 110 150 190 230 270 310 350 390 430 470 510 550 590 630 670 710
1,900 | 1,480 | 1,900 | 1,000

SEB15WA |SEBS15WA| 70 110 150

Joint rails are used when the required length exceeds the maximum standard length listed in the dimension tables.
Please contact NB for details. SEB15WAY block lengths exceed the minimum standard rail length.

190 230 270 310 350 390 430 470 510 550 590 630 670 710 750 790 830 870
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SLIDE GUIDE

The NB slide guide SER type is a linear motion bearing utilizing the
rolling motion of precision rollers placed in two rows. Despite its
compactness, it can be used in various applications requiring high

load capacity.

STRUCTURE AND ADVANTAGES

The SER type slide guide consists of a rail with two
precision-machined raceway grooves and a block
assembly. The block assembly consists of the main
body, and rollers. All of these components are made
out of metallic materials.

High Load Capacity and Long Life
Since roller elements are used, the contact surface
is large which provides a high load capacity and a
long travel life.

Compactness

Since a cross roller method is utilized, only two

raceway grooves are necessary and presents a very
compact package.

Figure A-48 Structure of SER type Slide Guide

Moment Resistant Type

The wide block design (WA type) has an extremely
high moment loading capacity. This will allow for
single guide designs in the most demanding and
compact applications.

Tapped Hole Rail Type

For the SER rails, counterbore (standard) and
optional tapped hole (N) types are available enabling
various installation methods.

All Stainless Steel Type

The SERS type slide guide is made from all
stainless steel components, making it ideal for high
temperature, clean room or vacuum applications.

s

side-seal

guide rail

roller elements

A-44

SLIDE GUIDE

TYPES

The SER type slide guides are available with a standard block or a wide block (WA) configuration. Each type
can be selected with standard rails of counterbore holes or the optional N-Type rails of tapped holes. For
anti-corrosion, all stainless steel type is also available with all stainless steel components.

SER-A type e / SER-WA type

P.A-48 ‘ P.A-50

ACCURACY

The SER-type slide guides are available with high Figure A-49 Accuracy

grade accuracy (blank) or precision grade accuracy (P). ( )
reference surface
Table A-18 Accuracy unit : mm § NB mark
accuracy grade high precision

accuracy symbol blank P \ @

\

|

|

allowable dimensional difference in heightH |  =0.015 +0.008 i
—>= i -

|

\

paired difference for height H 0.015 0.007
allowable dimensional difference in width W |  £0.020 +0.010
paired difference for width W 0.020 0.010 W

Running parallelism of surface C to surface A
refer to Figure A-49,50 H
Running parallelism of surface D to surface B 8 k E

Figure A-50 Motion Accuracy

um16
14
g2
210
© | — high grade
28
o0
c 6 -
c | —— precision grade
sS4 = P)
2
0

200 400 600 800 1000mm
rail length

A-45

3dIiN9 3dins



NIPPON B=eNRING

PRELOAD

The SER(S) type slide guides are available only with a standard (O to minimal preload) preload.

RAIL LENGTH

Slide guides with most commonly used lengths are

Figure A-51 Rail

available as standard. For slide guides with a non- ( )
standard length, unless otherwise specified, the
distance from one end of the rail to the first hole
center (N) will be within the ranges listed in Tables L
A-19 and A-20, satisfying the following equation. N MXP | (N)
—— |
L=M-P+2N |_@, @ _ @ _ @ |
L: total length of rail (mm)
N: distance from the end of the rail to the first hole center (mm)
P: hole pitch (mm) M: number of pitches _ v
Table A-19 N Dimension (standard type) unit : mm Table A-20 N Dimension (wide type) unit : mm
part number N part number N
standard anti-corrosion | and over less than standard anti-corrosion | and over less than
SER 9A SERS 9A 14 SER 9WA | SERS 9WA 4 19
SER12A SERS12A 4 16.5 SER12WA | SERS12WA 5 o5
SER15A SERS15A 24 SER15WA | SERS15WA
SER20A SERS20A 6 36

MOUNTING

Mounting Surface Profile

Slide guides are mounted by pushing the reference surface of the rail and the block against the shoulder
provided on the mounting surface. An undercut or a radius corner should be provided at the corner of the
shoulder, as shown in Figures A-52 and A-53, to prevent interference. The recommended shoulder height and
corner radis are shown in Table A-21 and Table A-22 respectively.

Figure A-52 Mounting Reference Surface Profile-1 Table A-21 Shoulder Height Dimensions unit : mm
( R . shoulder height on the block side | shoulder height on the rail side
size hy ha
SER 9A 3 1.5
SER12A 4 2
: SER15A 3.5
IS —_— 5
SER20A 5
£ e SER 9WA 3
SER12WA 4 2.5
SER15WA 5
N J

A-46

Figure A-53 Mounting Reference Surface Profile-2

SLIDE GUIDE

Table A-22 Maximum Corner Radius Values unit : mm

( )

Recommended Torque Values

The screws to fasten the rail should be tightened
to an equal toque using a torque wrench in order
to secure the motion accuracy. The recommended
torque values are given in Table A-23. Please adjust
the torque depending on the operating conditions.

MOUNTING SCREW

Small screws for the SER(S) type slide guide are
available from NB.

Table A-24 unit : mm
size pitch length f application
M2 0.4 4,5,6,8,10 | SER 9A

(stainless steel)

LUBRICATION

A high grade lithium soap based grease is applied to
the NB slide guides prior to shipment for immediate
use. Please relubricate with a similar type of grease
periodically depending on the operating conditions.
For use in clean rooms or vacuum environments,
NB slide guides without grease are available upon
request. Please contact NB for customer specified
grease types.

Please refer to page Eng-41 for details on the low
dust generation grease.

A special syringe lubricant dispenser is available
from NB as an option (refer to page Eng-44).

block mounting part

rail mounting part

size 7 -
SER 9A 0.1
SER12A
— 0.3
SER15A o
SER20A 0.3 0.5 5
SER 9WA 5
SER12WA 0.3 S
SER15WA a
Table A-23 Recommended Torque unit:N-m
size M2 M3 M4 M5 M6
recommended
forque 0.3 1.0 2.3 4.7 8.0

(for stainless steel screw A2-70)

Figure A-54 Mounting Screw

© L

Hi
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SER-A TYPE [ ]

— Cross Roller Type —

Mp
<=

L2(with side-seals)
L1 (without side-seal)
P2

part number structure B

4-S1
P /
e @
R B | G C
exemele EE IEN Y E} EER /T2 T o |
# | o | .
T Ll Q 2%( £ — ‘ ‘ 1%\ \ ].cA 2
T — =
W*|_ C
symbol for ) P d
tr;lumlt()er_of ?xes’f N MxP (N)
specification ank: single axis —
S?ER: standard W2: 2 parallel axes L(=MxP+2N)

SERS: anti-corrosion W3: 3 parallel axes

M: number of pitches

accuracy grade

) (refer to page A-45) | |
size blank: high ’ | : | l
P: precision | ‘ |
seal (refer to page A-14) A ) N type rail \ Sz depth H1-0.5
blank: without side-seal rail mounting hole (tapped hole)
UU: with side-seals blank: counterbore

N: tapped hole

*Please refer to page A-45 for accuracy.

number of blocks attached to one rail total length of rail
. )
% The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating allowable static mass

T IS 37 H | w B Li Lo P P2 | S f b Hi | ¢ | S2 | dxGxh | N | P |dymamic|static moment block | guide bs'i°2°ek

standard |anti-corrosion c Co Ll L il kel
mm mm mm mm mm mm mm mm mm mm | mm mm mm | mm | kN kN N'm | N-m|[N-'m g [8/100mm
SER 9A |[SERS 9A| 10 5.7 20 28 32 15 13 M2 25 7.8 55| 86 26%X45%x3 | 75| 20 | 265 | 294 | 11.8 | 13.7 19.6 25 35 9A
M4
SER12A [SERS12A| 13 8 27 32 36 20 15 38 10.5 7.5 |11 10 25 | 343 [ 392 | 157 | 176 29.4 51 55 12A
M3 3.5X6Xx4.5
SER15A [SERS15A| 16 8.5 32 40 44 25 20 4 11.5 95 |15 M5 15 40 | 470 | 578 | 29.0 | 323 54.9 82 100 15A
SER20A [SERS20A| 25 13 46 60 66 38 38 M4 6 17.5 15 |20 M6 | 6X9.5%X8.5 |20 60 | 882 | 9.80 | 59.0 | 66.6 | 151 280 230 20A
1kN=102kgf 1N-m=0.102kgf-m
standard rail length maximum

part number L length
standard _ |anti-corrosion mm mm
SER 9A [SERS 9A 55 75 95 115 155 195 275 275
SER12A [SERS12A 120 170 220 270 320 370 470 470
SER15A |SERS15A 150 230 310 430 550 670 670
SER20A |SERS20A 220 280 340 460 640 880 880
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NIPPON BENRING SLIDE GUIDE

SER-WA TYPE [ )
— Cross Roller Type —
— Wide Type — "
=
=M __ Lo(with side-seals) _,
L1 (without side-seal)
B 6-S1
part number structure Ps /ﬁ FLT&T
G [}
SRR SERS[15WA[uU| 28589(N|Pw2) Ja [ @ W= ¥ ¥ ¥ . 5
T a Lo - My £ = ‘ ‘ \ I < o
D HE . ‘ | c
I T T 17 T lw]
LLJ W C <—PJ d m
symbol for
number of axes™ c N MXP (N)
specification blank: single axis SER 15WA L(=MXP+2N)
SER: standard W2: 2 parallel axes .
SERS: anti-corrosion W3: 3 parallel axes M: number of pitches
accuracy grade | L
) (refer to page A-45) ® [©]
size blank: high ,J,
P: precision
seal (refer to page A-14) A A N type rail S2depth H1-0.5
blank: without side-seal rail mounting hole (tapped hole)
UU: with side-seals blank: counterbore
N: tapped hole
*Please refer to page A-45 for accuracy.
number of blocks attached to one rail total length of rail
N\ J
% The symbol for the number of axes does not mean the number of rails ordered.
T DT assembly dimensions block dimensions guide rail dimensions basic load rating allowable static mass block
= H w B L1 L2 P1 P2 St f b Hi | C [ Bi | S2 dXGXh N | P |dynamic | static moment block | guide e
standard |anti-corrosion e £ L7 L 7 el
mm mm mm mm mm mm mm mm mm mm | mm [ mm mm mm | mm | kN KN [N°m | N°m [ N-m g [8/100mm
SER 9WA SERS 9WA| 12 6.5 30 35 39 21 10 8.8 75|17 | — | M4 |35%X6%x45| 10| 30 | 343 | 3.72 | 245 | 274 51.9 46 90 9WA
M3 3
SER12WA |SERS12WA| 14 40 40 44 28 125 11 8 22 | — 441 | 5.00 | 353 | 39.2 85.3 92 122 | 12WA
9 M5 | 45%X8%x4.5| 15 | 40
SER15WA |SERS15WA| 16 60 50 54 45 15 M4 45 115 95|42 | 23 735|892 | 559 | 61.7 | 215.0 | 165 280 | 1WA
1kN=102kgf 1N - m=0.102kgf - m
standard rail length maximum
part number L length
standard _|anti-corrosion mm mm
SER 9WA SERS SWA 80 110 140 170 200 260 290
SER12WA [SERS12WA| 110 150 190 230 310 390 470
SER15WA [SERS15WA 150 230 310 430 550 670 670
A-50 A-51



SLIDE GUIDE

The NB slide guide SGL type is a linear motion bearing utilizing the
rolling motion of ball elements along four rows of raceway grooves.
It can be used in various applications due to its compactness and

high load capacity.

STRUCTURE AND ADVANTAGES

The NB slide guide SGL type consists of a rail with 4 rows of precisely machined raceway grooves and a
block assembly. The block assembly consists of the main body, ball elements, retainers, and return caps.

High Load Capacity and Long Life
The use of relatively large ball elements and raceway
grooves machined to a radius close to that of the
ball elements increases the contact area resulting in
a high load capacity and a long travel life.

Low Friction

Because a 4-row/2-point contact design is used,
low friction and stable motion characteristics are
achieved even under a preloaded conditions.
Omni-Directional Load Capacity

The ball elements are positioned at 45° contact angle
so that the load capacity is equal in four directions
(above, below, right and left).

Absorption of Mounting Dimensional Error
Because the ball elements are positioned to increase
their self-aligning characteristics, the dimensional
error caused during installation is absorbed.
Anti-corrosion Specification

The rail and block assembly can be treated with low
temperature black chrome treatment to increase the

Figure A-55 Structure of SGL type Slide Guide

corrosion resistance. This treatment is standardized
with the symbol "LB". Stainless steel SGLS type is
suitable for use in clean room application.

Dust Prevention

Side-seals are provided as a standard. To improve
the dust prevention characteristics, under-seals,
double-seals, scrapers, bellows and special rail
mounting caps are also available.

Fiber Sheet Extends Lubricant

Replenishment Intervals

A lubricant-containing Fiber Sheet incorporated in
the block supplies appropriate amount of lubricant to
the raceway grooves at appropriate intervals, which
can significantly extend the lubricant replenishment
interval. (refer to page A-18)

REVERSE-SEAL

NB Reverse-seal realizes maintenance free by
reducing grease leakage and loss. (refer to page
A-19)

~

block

A-B2

SGL-F type P.A-56 | SGL-TF type P.A-58 | SGL-HTF typeP.A-60

SGLS-F type P.A-56 | SGLS-TF type P.A-58

high-rigidity short type high-rigidity

high-rigidity

high-rigidity long type

SGL-E type P.A-64 | SGL-TE type P.A-G6 | SGL-HTE type P.A-68

SGL-HYE type P.A-70

SGL-HTEX type P.A-72

high-rigidity short flange type | high-rigidity flange type | high-rigidity flange type

ACCURACY

high-rigidity long flange type

high-rigidity six holes flange type

Three accuracy grades are available: standard grade (blank), high grade (H), and precision grade (P).

Table A-25 Accuracy unit : mm
part number SGL15,20 SGL25,30,35 SGL45
accuracy grade standard| high [precision|standard| high |precision|standard| high |precision
accuracy symbol blank H P blank H P blank H P
allowable dimensional olerance for heigntH | 0.1 +0.03 [-0.03~0| =*0.1 +0.04 |-0.04~0| =£041 +0.05 [-0.05~0
paired difference for height H [  0.02 0.01 0.006 0.02 0.015 | 0.007 0.03 0.015 | 0.007
allowable dimensional tolerance forwidh W | 0.1 +0.03 [-0.03~0| *+01 +0.04 |—-0.04~0| +0.1 +0.05 |-0.05~0
paired difference for width W | 0.02 0.01 0.006 | 0.03 0.015 | 0.007 | 0.03 0.02 0.01
Running parallelism of surface C to surface A i
, , refer to Figure A-56, 57
Running parallelism of surface D to surface B
Figure A-56 Motion Accuracy Figure A-57 Accuracy
um 35 6 h
30 L ———standard
g 1 reference surface NB mark
= 25 .
2 high
£20 S— (H)
g 15 precision
£ o | P)
c
S /
5 ]
0
500 1000 1500 2000 2500 3000mm
rail length
N J
A-B53

SLIDE GUIDE

Eleven SGL block types are available depending on the material and mounting method.

SGL-HYF typeP.A-62
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SLIDE GUIDE

SGL type slide guides are available with a standard preload (blank), light preload (T1), and medium preload (T2). Table A-29 Recommended Torque unit:N-m Table A-30 Shoulder Height Dimensions unit : mm
Table A-26 Preload Symbol and Radial Clearance unit: um  Table A-27 Operating Conditions and Preload size M3 | Ma | ms | M6 | M8 | M12 part number hi h2 e
preload standard light medium™ preload | symbol operating conditions o SGL15 4 3.5 0.5
recommende
preload symbol|  blank T1 T2 minute vibration is applied. Toraue 14|32 |66 [11.2(276|96.4 SGL20 5 5 0.5
SGL15 — 4~+2 [—12~— 4 — standard| blank |accurate motion is required. (for steel alloy screws) SGL25 5 5.5 1
SGL20 542 |—14~— 5|-23~—14 r.nomen.t is e?ppllfed ina gwen direction. SGL30 6 75 1 ©
SGL25 | — 6~+3 |—16~— 6] -26~—16 _ light vibration is applied. SGL35 6 8 1 R
light T light torsional load is applied. SGL45 s 3 1 ®
SGL30 — 7~+4 | =19~— 7| =31~—19 moment is applied. c
o
SGL35 — 8~+4 |—22~— 8|—35~—22 . shock and vibration are applied. GREASE FITTING m
SGL45 —10~+5 | —25~—10| —40~—-25 medium| T2 |over-hang load Is applied.
torsional load is applied.

% Frictional resistance may be affected by preload. A grease fitting is attached to the return cap of SGL type guide blocks for lubrication purposes. Unless
otherwise specified, the orientation of the grease fitting is as shown in Figure A-59. When more than 6

R A"_ LENGTH blocks are used on one rail, the orientation of the grease fitting is same as the orientation of 3 to 5 block
used on one rail.

Figure A-59 Grease Fitting Orientation

Slide guides with most commonly used lengths are Table A-28 N Dimension unit : mm ~ ~
available as standard. For slide guides with a non- N 1 block reference surface side 2 blocks  reference surface side
s?andard length, unless otherwi_se specif.ied, the part number el GV less HREm o T o 11 T o T
distance from one end of the rail to the first hole Salis 5 6 @7 ® @ F @ 7E
center (N) will be within the range listed in Table Lo 1] Lo 1y [ o 14
A-28, satisfying the following equation. SGL20 10 40 NB mark side NB mark side
SGL25 11 41 3 blocks reference surface side
L=M-P+2N SGL30 12 52 i B e
L: length (mm) M: number of pitches P: hole pitch (mm) SGL35 16 56 N E I & *%
N: distance from the end of the rail to the first hole center (mm) SGL45 20 72.5 =L O Ng marl:sid: Lo L
Figure A-58 Rail 4 blocks reference surface side
L 1 o ] ™ o ™ o [ ™ o [
N MXP ‘ (N) 1 E - =+
| o | ) | o | o || - o )
P NB mark side
5 blocks reference surface side
% o & 9] L EHEE
! o] | | o o | | o | ] | o |
_ NB mark side )

MOUNTING LUBRICATION

Slide guides are generally mounted by pushing the Figure A-59 Mounting Reference Surface Profile . o . .
reference surface of the rail and block against the [~ B A high grade lithium soap based grease is applied to
shoulder of the mounting surface. An undercut should the NB slide guides prior to shipment for immediate
be provided at the comer of the shoulder in order to use. Please relubricate with a similar type of grease
avoid interference with the cormer of the rail or block. periodically depending on the operating conditions.
The recommended shoulder height values are shown For use in clean rooms or vacuum environments,
in Table A-30. NB slide guides without grease are available upon
The screws to fasten the rail should be tightened request. Please contact NB for customer specified
equally using a torque wrench in order to secure the grease types. )

motion accuracy. The recommended torque values Please refer to page Eng-41 for details on the low

are listed in Table A-29. Please adjust the torque . Y, dust generation gregse. . . .
depending on the operating conditions. A Grease Gun Set is available as a maintenance kit

(refer to page Eng-44).
A-B4 A-B55




SGL-F TYPE I ( |

— High Rigidity Short Type —

Mp
=
E1 L1
Lo
part number structure ':$ ; G
L ) i N

i SGL 15| F|B|2| T1 §589|D|PYW2|FS|LB|F | JEKGLA]

)]
C
(=]
specification E = m
SGL: standard - \ o)
SGLS: anti-corrosion symbol for grease i i\t c
— (refer to page Eng-40~) o
size blank: standard grease P d m
KGLA: lithium-based grease
block style KGU: urea-based grease N MxP (N)
seal (refer to page A-14) KGF: anti-fretting grease L (=MXP+2N)
blank: with side-seals ith bell £ A-20 .
B: with side-seals + under-seals with bellows (refer to page A-20) M: number of pitches
BW: with double-seals + under-seals with rail mounting hole caps(refer to page A-17)
BS: B + scraper . (E1) (L3) (E2) (La) (E2) (Ls) (E2) (Le)
BR: B + reverse-seals with low temperature black chrome treatment ’-
BWS: BW + scraper with Fiber Sheet (refer to page A-18) i i T i
number of blocks attached to one rail symbol for number of axes™ hd hd — hd — +
preload symbol (refer to page A-54) 5\}62”'2 singll(‘e ?xis E— —
blank: standard : 2 parallel axes
T1a:n|ighst aneer W3: 3 parallel axes double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)
T2: medium accuracy grade (refer to page A-53)
total length of rail H-ar?ikg:hswndard %Please refer to page A-53 for accuracy.
size of rail installation hole (D type rail s available only for SGL 15 and 30) p: precision & J
#%The symbol for the number of axes does not mean the number of rails ordered.
ET% VITSEY assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
P H w B | L | L|L|Ls |[Ls| Le | Pi| St f T b | E1 E2 Ti H1 C dXGXh N P |dynamic| static| Me My Mg | block (guide| ™.
grease c c M M il | size
standard | anti-corrosion fitting o P2 2 1]
mm | mm [ mm|mm|mm|mm| mm|mm|mm| mm mm | mm | mm | mm mm | mm mm | mm mm mm | mm | kN KN [N'm|[N-m[N-m| kg |kg/m
SGL15F |SGLS15F pressed 3.5X6%X4.5 36.7| 36.7
SGL15F-D|SGLS15F-D 24 | 95| 34 [40.7|22.7|46.9|47.3|54.3|535| 26 | M4 | 7| 6 (195 6 545 fitting 13.5| 15 25X75x%53 7.29| 9.45 250 | 259 73.9| 0.1 1.3 | 15
SGL20F |SGLS20F 28 |11 42 | 47.9|29.5/54.1|54.5|165.5|60.7| 32 | M5| 8 | 7.5[22 6 16 | 20 | 6X9.5%X8.5 60 |11.9 [14.8 42'9 41;'9 159 02 | 21 | 20
SGL25F |SGLS25F | 33 |125 | 48 |58.7|37.7|65.1(65.9|76.9|72.1| 35 | M6 | 9| 8 |26 65 20 | 23 | 7x11x9 | 20 170 214 | 12| 1 1254 | 03 | 30 | 25
12 1 B-M6F
SGL30F 7X11X9 195 | 195
SGL30F-D 42 (16 60 |68 |40 (76.6(75.6|86.2|84.2| 40 ve | 12 9 (325 9 24 | 28 9% 14X12 " 23.0 | 28.7 1260 |1.260 417 05 | 46 | 30
SGL35F - 48 (18 70 |77 |46 |[85.6(/84.6/95.2|93.2| 50 13 |38 8.5 27.5| 34 | 9x14%x12 32.0 |37.8 1 ggg 1 ;33 693 08 | 62 | 35
Mp2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N -m=0.102kgf*m
part number standard rail length maximum length
L mm
standard |anti-corrosion mm standard wicoroson
SGL15 SGLS15 [ 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000(1,480
SGL20 SGLS20 [ 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960(3,000|1,480
SGL25 | SGLS25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960(3,000(1,480
SGL30 — 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000 —
SGL35 - 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000 —

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

SGL-TF TYPE

— High Rigidity Type —

part number structure

example [{e]E
specification ﬂm
SGL: standard
SGLS: anti-carrasion

size

block style

seal (refer to page A-14)
blank: with side-seals

B: with side-seals + under-seals
BW: with double-seals + under-seals
BS: B + scraper

BR: B + reverse-seals
BWS: BW + scraper

number of blocks attached to one rail

preload symbol (refer to page A-54)
blank: standard

T1: light

T2: medium

total length of rail
size of rail installation hole (D type rail s available only for SGL 15 and 30)

nl:

—_—

|

B2|T1§589|D|P/Ww2|FS|LB|F|JEKGLA]

symbol for grease

(refer to page Eng-40~)

blank: standard grease
KGLA: lithium-based grease
KGU: urea-based grease
KGF: anti-fretting grease

with bellows (refer to page A-20)
with rail mounting hole caps(refer to page A-17)

with low temperature black chrome treatment

with Fiber Sheet (refer to page A-18)

symbol for number of axes™
blank: single axis
W2: 2 parallel axes
W3: 3 parallel axes
accuracy grade (refer to page A-53)
blank: standard
H: high
P: precision

#%The symbol for the number of axes does not mean the number of rails ordered.

assembly dimensions block dimensions
T IS 37 H|W|B|L|L|bL|L|L|L|P|P|S|f|T]|b|E
standard | anti-corrosion
mm | mm mmimm mm|mm| mm|mm|mm|mm|mm mm|mm|mm|mm
SGL15TF |SGLS15TF
SGL15TF-D |SGLS15TF-D 24 | 95| 34 | 565|385 62.7| 63.1| 70.1/ 69.3| 26 | 26 (M4 | 7| 6 [195] 6
SGL20TF |SGLS20TF 28 |11 42 | 658 47.4| 72 | 72.4| 834| 786| 32 | 32 | M5| 8| 7.5[22
SGL25TF |SGLS25TF 33 [ 125| 48 |80 |59 |86.4|87.2] 982934/ 35 (35 |M6| 9| 8 |26
12
sleleom? = 42 |16 | 60 | 95.7|67.7(104.3{103.3{113.9(111.9| 40 | 40 9 |325
SGL30TF-D Vsl 12
SGL35TF - 48 |18 | 70 (109 |78 (117.6/116.6{127.2125.2| 50 | 50 13 |38
part number standard rail length
L mm
standard |anti-corrosion
SGL15 | SGLS15 | 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000
SGL20 SGLS20 [ 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120
SGL25 SGLS25 [ 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120
SGL30 - 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400
SGL35 - 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.

A-58

( R\
Mep
=
E1 L1
)
P2
v ‘ | G
et 1T
——— [ c
! / ‘ \ Ll:g
T n
W (G005 P QL
‘ N MXP (N)
L (=MxP+2N)
M: number of pitches
(E1) (Ls) (E2) (La) (E2) (Ls) (E2) (Le)
7 — — —
double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)
*Please refer to page A-53 for accuracy.
\ J
guide rail dimensions basic load rating| allowable static moment mass ollael
Ez | Tt R H1 C dXGXh N P |dynamic| static| Me My Mg | block |guide -
gfitting (¢} Co | Me2 | Mv2 rail
mm | mm mm | mm mm mm|[mm| kN | kN [N-m|[N-m|[N-m| kg [kg/m
pressed 3.56X6%4.5 995 995
5415 | Tiitting | 35| 15 [45x75%53 106 162 | go57| 5g5 | 126/ 02 | 13 |15
165 | 165
6 16 | 20 | 6X9.5%X85 60 | 16.3 | 23.2 a97 | 897 250 0.3 | 21 | 20
65 20 | 23| 7x11x9 | 20 247 | 363 1323 1323 437/ 04 | 30 | 25
" B-M6F : ;
7X11x9 528 | 528
9 24 | 28 9X14X12 ” 33.6 | 49.2 2,880 |2,880 716| 0.8 | 46 | 30
79% | 796
8.5 275 34 | 9%x14%12 46.6 | 64.8 4290|4290 1,180 1.3 | 6.2 | 35

Mp2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N -m=0.102kgf*m

maximum length

mm

standard [ant-corosion

1,120 1,240 1,360 1,480

1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960
1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960
1,480 1,640 1,720 1,800 1,880 1,960

1,480 1,640 1,720 1,800 1,880 1,960

2,0001,
3,000]1,
3,000]1,

3,000
3,000

480
480
480

A-59
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SLIDE GUIDE

SGL-HTF TYPE , [ )
— High Rigidity Type — |
Mp
=
L1
L2
part number structure hﬁ)‘ R
l%l e w
PRI | -
example T B[2|T1 §589[Plw2|FS[LB|F[JEKGLA s o ¥ L 5
E ' c
SGL type symbol for grease N \\ i 8
) (refer to page Eng-40~) an i [w]
120 blank: standard grease dJ m
KGLA: lithium-based grease =t
block style KGU: urea-based grease MXxP N)
seal (refer o page A-14) KGF: anti-fretting grease L(=MxP+2N)
blank: with side-seals with bellows (refer to page A-20) M: number of pitches
B: with side-seals + under-seals : : ! .
TUE o s & 0 hEreeele with rail mounting hole caps(refer to page A-17) E1) (Lo) ) (L) E) (Ls) (E) (Lo)
BS: B + scraper with low temperature black chrome treatment i |
BR: B + reverse-seals Rk . i Hij Hii Hii i i
BWS: BW + scraper with Fiber Sheet (refer to page A-18) H H
#*
number of blocks attached to one rail g?/a?ﬁ:olsfr?élréug;?ser of axes
preload symbol (refer to page A-54) Wg g D:;g”gl‘ :;Z: double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)
blank: standard 21D
T1: light accuracy grade (refer to page A-53)
T2: medium blank: standard *Please refer to page A-53 for accuracy.
H: high
total length of rail P: precision & J
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
H W B| L |[L|Ls|La| Ls| Le | Pt [ P2]| St f T b | E1 | E2 T4 H1 C dXGXh N P |dynamic| static| Me My Mg | block |guide| .
part number grease c c M M i1 | size
fitting 0 P2 \] rai
mm | mm|[mm|[mm|mm|mm|mm|mm|mm|mm| mm mm | mm | mm|mm|mm mm mm | mm mm mm | mm | kN KN [N m[N-m|N-m| kg |kg/m
SGL1SHTF | 28 | 95| 34 | 565 385| 62.7| 63.1| 70.1] 69.3| 26 | 26 | M4 | 5| 6 |237 6| 5.4 9 ";i‘ftsizzd 135| 15 [45x7.5%5.3 106 | 162 20| 2% 126 02 | 1315
SGL20HTF | 30 |12 | 44 | 71.6| 53.2| 77.8| 78.2| 89.2| 84.4| 32 | 36 | M5 | 6 | 9.5 24 8 16 20 | 6X9.5%8.5 60 | 183 | 275 1553 1?:3 296 | 04 21| 20
SGL25HTF | 40 | 125| 48 | 80 | 59 | 86.4| 87.2| 98.2| 934| 35 | 35 | M6 | 8 33 13.5 20 23 7X11X9 |20 247 | 36.3 1323 1?% 437| 0.6 30| 25
9 12 [ 11 B-M6F ) )
SGL30HTF | 45 [ 16 | 60 | 95.7| 67.7[104.3(103.3/113.9|111.9| 40 | 40 10 35.5 12 24 28 33.6 | 49.2 Zggg zggg 716| 0.9 46 | 30
M8 9X14%X12 80 ’796 1796
SGL35HTF | 55 |18 | 70 (109 | 78 [117.6/116.6(127.2|125.2| 50 | 50 12 |13 |45 15.5 275| 34 46.6 | 64.8 4290|4290 1,180 1.5 62| 35
SGLASHTF | 70 | 205| 86 [139 [102 |147.5/148 [158.7]156.6| 60 | 60 [M10| 17 | 15 |60 | 15 |15 20 |BPT1/8|365| 45 | 14x20x17 | 225 | 105 | 747 [101 |52 ;228 2310| 31 | 105 | 45
Me2 and Myz are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf-m
standard rail length maximun length
part number . (7ot -
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145 2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985| 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SGL-HYF TYPE

— High Rigidity Long Type —

part number structure

example
SGL type

size

block style

seal (refer to page A-14)
blank: with side-seals

B: with side-seals + under-seals
BW: with double-seals + under-seals
BS: B + scraper

BR: B + reverse-seals

BWS: BW + scraper

number of blocks attached to one rail

preload symbol (refer to page A-54)
blank: standard

T1: light

T2: medium

total length of rail

B[2|T1[589|P/w2|FS|LB|F|JEKGLA]

symbol for grease

(refer to page Eng-40~)

blank: standard grease
KGLA: lithium-based grease
KGU: urea-based grease
KGF: anti-fretting grease

with bellows (refer to page A-20)
with rail mounting hole caps(refer to page A-17)

with low temperature black chrome treatment

with Fiber Sheet (refer to page A-18)

symbol for number of axes™
blank: single axis

W2: 2 parallel axes

W3: 3 parallel axes

accuracy grade (refer to page A-53)
blank: standard

H: high

P: precision

#%The symbol for the number of axes does not mean the number of rails ordered.

e

~

*Please refer to page A-53 for accuracy.

Mp
— T
,/m\ E1 L1
B—81 L2
4-S1 F—.‘PZ
P
N 1 A N ‘ ‘ G
%| o '_47 * - ':l* i 1 \\*7‘
T Y e DMY _[, =
T JH . T I H w:w w:w \ | !
)
RS C=+0.05 P d
N MxP (N)
L (=MxP+2N)
M: number of pitches
(E1) (Ls) (E2) (La) (E2) (Ls) (E2) (Ls)
i —( — — | —1
double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)

assembly dimensions block dimensions
H W B| L | L |L |[L| Ls | Le | Pt [ P2| St f T b | E1 | E2
part number
mmimm mmi mm|mm mm|mm|mm|mm|mm| mm mm|mm| mm|mm| mm
SGL15HYF | 28 95| 34| 79|61 | 852 856|926/ 91.8| 26 | 26 | M4 5| 6 (237 6| 54
SGL20HYF | 30 (12 44 | 96| 77.6(102.2(102.6{113.6{108.8| 32 M5 6| 95|24
50
SGL25HYF | 40 [12.5| 48 |109| 88 |115.4[116.2127.2(122.4| 35 M6 | 8 33
9 12 |11
SGL30HYF | 45 |16 60 | 129|101 |[137.6136.6{147.2{145.2| 40 | 60 10 35.5
M8
SGL35HYF | 55 |18 70 | 147 [116 [155.6154.6({165.2(163.2| 50 | 72 12 {13 |45
SGL45HYF | 70 [20.5| 86 | 171 (134 |179.5[180 (190.7/188.6| 60 | 80 |M10| 17 [15 |60 | 15 |15
standard rail length
part number . (7ot
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480
SGL45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.

A-62

- )
guide rail dimensions basic load rating| allowable static moment mass ollael
T1 T H1 C dXGXh N P |dynamic | static| Mp My Mr | block |guide -
gﬁtting C Co | Me2 | Mv2 rail
mm mm | mm mm mm | mm | kN kKN IN°*m|{N-m|N-m| kg [kg/m
pressed 238 238
9 fitting 13.5| 15 [45%X7.5%5.3 14.6 | 25.6 1.200] 1,200 200| 0.3 13| 15
467| 467
8 16 20 | 6X9.5%8.5 60 | 23.9 | 40.2 2.950| 2,250 432| 05 21| 20
723| 723
13.5 . 20 23 7X11X9 |20 328 | 545 3.480| 3,480 655| 0.9 30| 25
12 24 | 28 446 | 738 V1401 11401, 4701 13 | 46| 30
5,680| 5,680
9X14%X12 80 17201 1.720
15.5 275| 34 619 | 97.2 8480/ 8.480 1,780 | 2.2 62| 35
2,680| 2,680
20 |B-PT1/8(36.5| 45 | 14X20%X17 | 225|105 | 91.4 | 134 13.300(13.300 3,080 40 | 105 | 45
Me2 and Myz are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf-m
maximum lenghh
mm
1,240 1,360 1,480 2,000
1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
1,640 1,720 1,800 1,880 1,960 3,000
1,640 1,720 1,800 1,880 1,960 3,000
2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985| 3,000
A-63
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SLIDE GUIDE

SGL-E TYPE [ )
— High Rigidity Short Flange Type —
ZMPN
ZMRN E1 L1
0
= B0 2.8 Le
= P1 /
part number structure y L _y 1 -G
* '_‘*7 § ; ! '_*7*&\ i L A ! ¥ l('_0
RSN SGL[15]E[B[2] T1 §589]D|PYW2|FS|LB[F|JEKGLA T 2““ { B—— == =R
HH A L s
SGL type ‘ A Al r \ | ! @
symbol for grease T T T T ) T c
size (refer to page Eng-40~) % |0, o
blank: standard grease WH C=00 P d m
block style KGLA: lithium-based grease N MXP (N)
KGU: urea-based grease
seal (refer to page A-14) - h L(=MXP+2N
HERk with Ste-seals KGF: anti-fretting grease ( )
B: with side-seals + under-seals with bellows (refer to page A-20) M: number of pitches
BW: with double-seals + under-seals ’ h .
BS: B + scraper with rail mounting hole caps(refer to page A-17) (E1) (Ls) (E2) (La) (E2) (Ls) (E2) (Le)
BR: B + reverse-seals ; i i i ¥
BWS: BW + scraper wu.th Iow-/ temperature black chrome treatment
number of blocks attached to one rail with Fiber Sheet (refer to page A- i) [N I L 1] \
symbol for number of axes — —
preload symbol (refer to page A-54) blank: single axis — —
blank: standard W2: 2 parallel axes _—
T1:light W3: 3 parallel axes double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)
T2: medium accuracy grade (refer to page A-53)
total length of rail blank: standard *Please refer to page A-53 for accuracy.
H: high
size of rail installation hole (D type rail s available only for SGL 15 and 30) P: precision & J
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
H w B L1 L2 L3 La Ls Le P1 S1 T b E1 E2 T4 H1 C dXGXh N P |dynamic| static| Me My Mg | block |guide| .
part number grease c c M M i1 | size
fitting 0 P2 \] rai
mm | mm | mm|[mm|mm|mm|mm|mm|mm|mm| mm| mm| mm| mm| mm mm mm | mm mm mm | mm | kN KN |[N°m|[N-m|N-m| kg [kg/m
SGL15E pressed 3.56X6%4.5 36.7| 36.7
SGL15E-D 24 (185 | 52 (40.7|22.7|46.9|47.3|543(535| 41 | 45 7 | 195 6 5.4 5 fitting 135 15 25X75x%53 7.29| 9.45 259 | 259 73.9| 0.1 1.3 15
SGL20E 28 [195| 59 (479|29.5|54.1|545|655(60.7| 49 | 55 9 |22 6 16 20 | 6X9.5%8.5 60 [11.9 [14.8 4‘7‘;9 4117'9 159 0.2 21 20
SGL25E 33 |25 73 | 58.7 | 37.7|65.1|659|769(721| 60 | 7 26 6.5 20 23 7X11%x9 20 17.0 211 ;2:13 ;g? 254 0.4 30 | 25
10 12 | 11 B-M6F
SGL30E 7X11X9 195 195
SGL30E-D 42 |31 90 |68 |40 |76.6|756|86.2(84.2( 72 . 325 9 24 28 OX14X12 5 23.0 |28.7 1260 |1.260 417 0.6 46 | 30
SGL35E 48 |33 100 |77 |46 |85.6|84.6(952|93.2| 82 13 | 38 8.5 275| 34 | 9x14%x12 32.0 |37.8 1 ggg 1 ggg 693 0.9 62 | 35
Mp2 and My2 are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf+m
standard rail length maxinum length
part number L mm mm
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960| 3,000
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960| 3,000
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

SGL-TE TYPE [ )
— High Rigidity Flange Type —
=M
MR Ei L1
Zoﬂ Lo
B—%! 4-S; P2
part number structure P1 ﬁ
CEWLIE SGL| 15| TE T J JEKGLA = - ] T =
= I=: N R N H ] N i il o
SGL|15]TE[B[2|T1 §589|D|PYW2[FS|LB|F|JEKGLA] o] . | \ ¢ | 8
SGL type I i) € ‘/ \‘ < o)
symbol for grease HH T I \\ ] T C
size (refer to page Eng-40~) o H i i \\\\ (=]
blank: standard grease N m
block style KGLA: lithium-based grease W _|C*005 <L>‘ d
KGU: urea-based grease
seal (refer to page A-14) 2 Gl L N MXP (N)
HERk with Ste-seals KGF: anti-fretting grease —
B: with side-seals + under-seals with bellows (refer to page A-20) L(=MXP+2N)
g‘g gltidgg?|252?|8 + underseals with rail mounting hole caps(refer to page A-17) M: number of pitches
BR: B + reverse-seals ; (E1) (La) (E2) (La) (E2) (Ls) (E2) (Le)
BWS: BW + scraper with low temperature black chrome treatment
) with Fiber Sheet (refer to page A-18) 7 i T T 1L T i i
number of blocks attached to one rail - -
symbol for number of axes™ | | f { ) | | {
preload symbol (refer to page A-54) blank: single axis
LTS Sl e double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper(BWS)
T2: medium accuracy grade (refer to page A-53)
total length of rail E:arr:_k:hstandard *Please refer to page A-53 for accuracy.
: higl
size of rail installation hole (D type rail s available only for SGL 15 and 30) P: precision & J
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
H w B L1 L2 L3 La Ls Le | P1 | P2 | St T b E1 E2 T4 H1 C dXGXh N P |[dynamic| static| Me My Mg | block |guide| .
part number grease c c M M i1 | size
fitting 0 P2 Y2 rai
mm | mm|mm |mm|mm|mm|mm|mm|mm|mm|mm|mm|mm|mm| mm| mm mm mm | mm mm mm | mm | kN KN [N m[N-m|N-m| kg |kg/m
SGL15TE pressed 3.5X6X4.5 99.5| 995
SGL15TE-D 24 (185 52| 56.5/38.5| 62.7| 63.1| 70.1] 69.3| 41 | 26 | 4.5 7 1195| 6| 54 5 fitting 135| 15 25X75x%53 10.6 | 16.2 565 | 565 126| 0.2 1.3 15
SGL20TE 28 |195| 59| 65.8(47.4| 72 | 72.4| 83.4| 786| 49 | 32 | 55 9 |22 6 16 20 | 6X9.5%8.5 60 | 16.3 | 23.2 ;g? {1;56; 250| 0.3 21 20
SGL25TE 33 (25 73180 |59 |86.4| 87.2| 98.2| 934| 60 | 35 | 7 26 6.5 20 23 7X11%x9 20 247 | 36.3 1 323 1 323 437| 0.6 30 | 25
10 12 {11 B-M6F > :
SGL30TE 7X11X9 528 | 528
SGL30TE-D 42 |31 90 | 95.7/67.7 [104.3(103.3|{113.9|]111.9| 72 | 40 . 325 9 24 28 OX14X12 5 33.6 | 49.2 2880 |2,880 716| 1.0 | 46 | 30
SGL35TE 48 (33 |[100 (109 |78 (117.6|116.6({127.2{125.2| 82 | 50 13 |38 8.5 275| 34 | 9x14%x12 46.6 | 64.8 4;9;8 4238 1,180 1.5 62 | 35

Mp2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N -m=0.102kgf*m

part number standarlfj ;ar# length maxmmnﬁh
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960| 3,000
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960| 3,000
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

SGL-HTE TYPE ( <
-
— High Rigidity Flange Type —
Me
Mg PN
/O\ E1 L1
B-o.1
4-S1 pilot hole D Le
P1 P2
part number structure EE— a—
S e e A = o
example B == B - . j HH HH C
G SGLI15[HTE[B[2[T1 §58]|Plw2|FS|LB[F|JEKGLA| sl a >MY e J o | 8
1 1 —
SGL type symbol for grease ﬁr I[I — i T \ [ e
. (refer to page Eng-40~) T T T T i T o
size blank: standard grease W C*0.05 p d m
KGLA: lithium-based grease
BIDG Sityite KGU: urea-based grease N MXP N)
seal (refer to page A-14) KGF: anti-fretting grease L(=MxP+2N)
gl-avr\;lilfr; gicitehssgglg_ieuilger conls with bellows (refer to page A-20) M: number of pitches
S o g e g with rail mounting hole caps(refer to page A-17) &) (L) ) (L) (E2) o)
EE: g j: scraper : with low temperature black chrome treatment |
: reverse-seals . .
BWS: BW + soraper with Fiber Sheet (refer to page A-18) ‘ 1y i il
: symbol for number of axes™ "‘I‘ ‘I‘ ] {
number of blocks attached to one rail blank: single axis — e =
preload symbol (refer to page A-54) Wg g Dara”e: axes double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)
blank: standard o & [SETEN S EMES
T1: light accuracy grade (refer to page A-53)
T2: medium E:arr:_k:hstandard *Please refer to page A-53 for accuracy.
: hig

total length of rail P: precision \ J

#%The symbol for the number of axes does not mean the number of rails ordered.

block dimensions guide rail dimensions basic load rating| allowable static moment mass block
H W B|L |L|L|Ls| Ls| Le | Pr[P2] St | D T b | E1 | E2 T4 H1 C dXGXh N P |[dynamic| static| Me My Mg | block |guide| .
part number grease c Co | M2 | Mya vail | Size
mm | mm [mm |mm|mm|mm|mm|mm|mm|mm|mm mm | mm| mm | mm | mm mm fitting mm | mm mm mm | mm | kN kKN IN°*m|{N-m|N-m| kg [kg/m
SGL1BHTE | 24 |16 | 47| 565| 385| 627| 63| 70.1] 693| 38| 30 | M5 | 4.4| 75/19.7] 6| 54 5 p;ﬁtsif]:d 135| 15 |45%x7.5%5.3 106 | 162 522'5 522'5 126| 02 | 13|15
SGL20HTE | 30 (21.5| 63| 71.6| 53.2| 77.8| 78.2| 89.2| 84.4| 53| 40 | M6 | 5.4/10.5| 24 8 16 20 | 6X9.5%8.5 60| 183 | 275 1?:8 1:1223 296 | 0.4 21| 20
SGL25HTE | 36 |23.5| 70|80 |59 | 86.4| 87.2| 98.2| 93.4| 57| 45 | M8 | 6.8/ 12.5(29 9.5 20 23 7X11X9 |20 247 | 36.3 1323 1323 437| 0.6 30| 25
12 |11 B-M6F , )
SGL30OHTE | 42 |31 90 | 95.7| 67.7|104.3|103.3(113.9(111.9| 72| 52 10 [325 9 24 28 33.6 | 49.2 S| o 716| 1.0 46 | 30
2,880 2,880
M10| 85 9x14x12 80 79% | 7%
SGL35HTE | 48 |33 |100 (109 | 78 |117.6(116.6127.2|125.2| 82| 62 13 |38 8.5 275| 34 46.6 | 64.8 4290|4290 1,180 1.5 6.2 | 35
SGLAGHTE | 60 |37.5[120[139 [102 [1475|148 [158.7|1566|100| 80 |M12|105|15 |50 | 15 |15 10 |BPT1/8|36.5| 45 | 14x20%17 | 225 | 105 | 747 | 101 ;ggg ;ggg 2310| 3.1 | 105 | 45

Me2 and Myz are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf-m

part number standati rLar:: length mumlmmh
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145 2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985| 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

SGL-HYE TYPE = e [ )
— High Rigidity Long Flange Type — —— —— — i
Mp
T
A/Mk E1 L1
— B8 L2
part number structure ‘ P1 | 4-S1pilot hole D ‘ =)
| | @
= = = G C
S SGL| 15[HYE|B[2[T1 §589|Plwa{FS|LB|F|JEKGLA AT e o Y i T =
SGL t S ao DMY | —| @
ype symbol for grease T . - == \ | < c
) (refer to page Eng-40~) HD e I I HH = = . [w]
ElZE blank: standard grease W 005 o i P m
KGLA: lithium-based grease x +0.
block style KGU: urea-based grease N MxP N
KGF: anti-fretting grease
seal (refer to page A-14) L (=MxP+2N)
blank: with side-seals with bellows (refer to page A-20)
B: with side-seals + under-seals — - M: number of pitches
TUE o s & 0 hEreeele with rail mounting hole caps(refer to page A-17) (L5) ( (Ls) (L) p
BS: B + scraper with low temperature black chrome treatment Ls (E2) L4) Ls (E2) Le
BR: B + reverse-seals —
*
number of blocks attached to one rail ts’lyangi?lsﬁgrg{;ugxbiser of axes
preload symbol (refer to page A-54) Wa: 2 paralel axes double-seals (BW) scraper (BS) reverse-seals(BR)  double-seals+scraper (BWS)
blank: standard =S8
T1: light accuracy grade (refer to page A-53)
T2: medium blank: standard *Please refer to page A-53 for accuracy.
H: high
total length of rail P: precision \ J
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
H W B|L |L|L|Ls| Ls| Le | Pr[P2] St | D T b | E1 | E2 T4 H1 C dXGXh N P |[dynamic| static| Me My Mg | block |guide| .
part number grease c C M M i1 | size
o 0 P2 Y2 rai
mm | mm |mm|mm|mm|mm|mm|mm|mm|mm| mm mm | mm | mm|mm|mm mm mm | mm mm mm | mm | kN kKN IN°*m|{N-m|N-m| kg [kg/m
SGLI1SHYE | 24 [16 | 47| 79| 61 | 85.2 856| 926/ 91.8| 38| 30 | M5 | 44| 7.5/19.7| 6| 54 5 p;ﬁtsiflgd 135| 15 |45x7.5%5.3 146 | 256] ;gg ; zgg 200/ 03 | 13|15
SGL20HYE | 30 (21,5 63| 96| 77.6{102.2(102.6(113.6/108.8) 53| 40 | M6 | 5.4/ 10.5| 24 8 16 20 | 6X9.5%8.5 60 | 23.9 | 40.2 2;2(7) zgg; 432| 0.7 21| 20
SGL25HYE | 36 |23.5| 70|109| 88 |(115.4/116.2[127.2[122.4| 57| 45 | M8 | 6.8|12.5|29 9.5 20 23 7%X11%x9 |20 328 | 545 3153 3153 655| 1.0 30| 25
121 B-M6F : :
SGL3OHYE | 42 |31 | 90[120 /101 [137.6136.6(147.2/1452 72| 52 10 |325 9 24 | 28 446 | 738 1401 11401 4701 15 | 46| 30
5,680( 5,680
M10| 85 9x14x12 80 1,720[ 1,720
SGL35HYE | 48 |33 |[100|147 (116 |[155.6/154.6/165.2(163.2| 82| 62 13 |38 8.5 275| 34 61.9 | 97.2 8’480 8’480 1,780 | 2.2 6.2 | 35
SGL45HYE | 60 (37.5(120 (171|134 [179.5(180 [190.7|188.6| 100 | 80 |M12|10.5(15 [50 | 15 |15 10 |B-PT1/8|36.5| 45 | 14Xx20%x17 (225|105 | 91.4 | 134 éggg 122(8)8 3,080 40 | 105 | 45

Me2 and Myz are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf-m

part number standa? rLar:: length max:'mru‘mrl:r@m
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145 2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985| 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SGL-HTEX TYPE - . [ )

— High Rigidity Six hole Flange Type —

mn—

=

& &
part number structure Eg
" (]
RSl SGL|15[HTEX|B|2[T1 §588|Plw2{FS|LBIF|JEKGLA S e 5
B—0.1 2.8 E1 L1 )
SGL type symbol for grease f 8
) (refer to page Eng-40~) P _4-St pilot hole D L2 o
size blank: standard grease T NL | _G_ m
KGLA: lithium-based grease [ ‘ HH e [ i
block style KGU: urea-based grease é al T ‘\ Pas=nY <SMY + / \ _C‘*
seal (refer to page A-14) A bK(iF' an(t|-1;rett|ng greaAsZO) il F IT H i i \ [ !
blank: with side-seals with bellows (refer to page A- wl P "d]]
AN WK C+0.05 t—J
B: with side-seals + under-seals I ! S N MxP N
BW: with double-seals + under-seals with rail mounting hole caps(refer to page A-17) 1 e i (N)
BS: B + scraper with low temperature black chrome treatment - -
BR: B + reverse-seals e T M: number of pitches
EfSEEURS SRl with Flber Sheet frefer o bags A-18) (E1) (La) (E2) (L) (E2) (Ls) (E2) (Le)
; symbol for number of axes r
number of blocks attached to one rail blank: single axis T il il r i il Al +
preload symbol (refer to page A-54) Wg g g:?:“g: :ig: } \ } \ ) k } (
blank: standard :
T1: light accuracy grade (refer to page A-53) double-seals (BW) scraper (BS) reverse-seals (BR) double-seals+scraper (BWS)
T2: medium blank: standard
i H:high #%Please refer to page A-53 for accuracy.
total length of rail P: precision & J
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating | allowable static moment|  mass ollael
H W B|L |L|L|Ls|Ls | Le | Pt |P2|St1|D| T|Ps|Sz2| f b Ei | E2 | T4 H1 (o] dXGXh N P [dynamic|static| Mp | My | Mg | block | guide [ .
part number grease c | co | Me2 | Mya il | Size
mm | mm_|mm |[mm|mm|mm|mm|mm|mm|mm|mm mm | mm|mm mm | mm mm [ mm | mm i mm | mm mm mm [ mm [ KN | kN [N-m|N-m|N-m| kg |kg/m
SGL1SHTEX | 24 |16 | 47|565| 385| 627] 631| 70.1| 693| 38| 30 | M5| 4.4 7.5 26 | M5| 6 |19.7 6| 54| 5 |Preeed|135] 15 [45x7.5x53 106( 162| or'| | 18| 02| 13| 18
SGL20HTEX | 30 |21.5| 63|71.6| 53.2| 77.8| 78.2| 89.2| 84.4| 53| 40 | M6 | 5.4{10.5| 35 | M6| 8|24 8 16 20 | 6X9.5%8.5 60 [ 18.3 27.51$§g 1?;3 29| 0.4 | 21| 20
SGL25HTEX | 36 | 23.5| 70|80 |59 | 86.4| 87.2| 98.2| 934| 57| 45 | M8| 6.8[12.5| 40 | M8 29 9.5 20 23 7xX11x9 |20 247 36.3 1323 1323 437/ 0.6 | 3.0 25
10 — 12 |11 B-M6F L L
SGL30HTEX | 42 | 31 90| 95.7| 67.7(104.3|1103.3|113.9(111.9| 72| 52 10 | 44 32.5 9 24 28 33.6| 49.2 zggg zggg 716| 1.0 | 46| 30
M10| 8.5 M10 9X14%X12 80 ‘796 ’796
SGL35HTEX | 48 |33 |100(109 | 78 [117.6/116.6|127.2[125.2| 82| 62 13 | 52 13 |38 8.5 27.5| 34 46.6 | 64.8 4990 4290 1,180| 1.5 | 6.2| 35
SGLASHTEX | 60 |37.5 120139 [102 |1475/148 |158.7156.6( 100| 80 [M12[10515 | 60 |Mm12| 14 |50 15 (15 |10 |BPT1/8|365 45 | 14x20x17 |225 | 105 | 747|101 |}*% ;228 2310] 3.1 |105| 45
Me2 and Myz are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf-m
standard rail length maximun length
part number . (7ot -
SGL15 160 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 2,000
SGL20 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL25 220 280 340 400 460 520 580 640 700 760 820 880 940 1,000 1,120 1,240 1,360 1,480 1,600 1,660 1,720 1,840 1,960 3,000
SGL30 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL35 280 360 440 520 600 680 760 840 920 1,000 1,080 1,160 1,240 1,320 1,400 1,480 1,640 1,720 1,800 1,880 1,960 3,000
SGL45 570 675 780 885 990 1,095 1,200 1,305 1,410 1,515 1,620 1,725 1,830 1,935 2,040 2,145 2,250 2,355 2,460 2,565 2,670 2,775 2,880 2,985| 3,000
Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

The NB slide guide SGW type is a linear motion bearing utilizing the
rolling motion of ball elements along four rows of raceway grooves.
Its low height and wide profile makes it suitable for single-rail

applications.

STRUCTURE AND ADVANTAGES

The NB slide guide SGW type consists of a rail with
four precisely machined raceway grooves and a
block assembly. The block assembly consists of the
main body, ball elements, retainers, and return caps.
High Load Capacity and Long Life
The raceway grooves are machined to a radius close
to that of the ball elements. The larger contact area
resulting in a high load capacity and a long travel life.
High Allowable Moment

Its wide profile enables it to sustain high moment
loads, making it suitable for single-rail applications.
Omni-Directional Load Capacity

The ball elements are positioned at 45° contact angle
so that the load capacity is equal in four directions
(above, below, right and left).

Smooth Motion

The large number of effective ball elements produce
a smooth rolling motion.

Figure A-61 Structure of SGW type Slide Guide

Anti-Corrosion Specification

The rail and block assembly can be treated with low
temperature black chrome treatment to increase the
corrosion resistance. This treatment is standardized
with the symbol "LB", and suitable for use in clean
room applications.

Dust Prevention

Side-seals are provided as standard. To improve the
dust prevention characteristics, under-seals and rail
mounting caps are also available.

Extension of Relubrication Period

by Fiber Sheet

A lubricant-containing Fiber Sheet incorporated in
the block supplies appropriate amount of lubricant
to the raceway grooves, which significantly extends
the lubricant replenishment interval. (refer to page
A-18)

-~

~
Fiber Sheet(option)
return cap
side-seal
guide rail
under-seal
J
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SLIDE GUIDE

BLOCK TYPES

Two SGW block types are available depending on the mounting space and desired mounting method.

SGW-TF type P.A-78 | SGW-TE type P.A-80

3dIiN9 3dins

C

high-rigidity wide flange type

high-rigidity wide type

ACCURACY

Three accuracy grades are available: standard grade (blank), high grade (H), and precision grade (P).

Table A-31 Accuracy unit : mm
part number SGW17,21 SGW27,35
accuracy grade standard high precision | standard high precision
accuracy symbol blank H P blank H P
allowable dimensional tolerance for height H +0.1 +0.03 —0.03~0 +0.1 +0.04 —0.04~0
paired difference for height H 0.02 0.01 0.006 0.02 0.015 0.007
allowable dimensional tolerance for width W +0.1 +0.03 —0.03~0 +0.1 +0.04 —0.04~0
paired difference for width W 0.02 0.01 0.006 0.03 0.015 0.007
Running parallelism of surface C to surface A :
) ) refer to Figure A-62,63
Running parallelism of surface D to surface B

Figure A-62 Motion Accuracy Figure A-63 Accuracy

um 35 6 h

30 I ——— standard reference surface NB mark
£ == (line inscribed)
5 20 ] high
©
g 20 (H) 3 &
w 15 precision T
€10 L — | (P)
C
=} / / W

; Ll

500 1000 1500 2000 2500 3000mm
rail length L )
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PRELOAD

Three levels of preload are available for SGW slide guides: standard (blank), light (T1), and medium (T2).

Table A-32 Preload symbol and Radial Clearance unit: yum

Table A-33 Operating Conditions and Preload

preload standard light medium* preload | symbol operating conditions
symbol blank T1 T2 minute vibration is applied.
SGW17 | —3~+42 | — 7~—3 — standard| blank | accurate motion is required.
SGW21 | —4~+42 | — 8~—2 — moment is applied in a given direction.
light vibration is applied.

SGW27 | —5~+2 —11~-—5 -

light T light torsional load is applied.
SGW35 | —8~+4 —18~—8 | —28~—18 moment is applied.

RAIL LENGTH

shock and vibration are applied.
over-hang load is applied.
torsional load is applied.

% Frictional resistance may be affected by preload.

medium| T2

Slide guides with most commonly used lengths are Table A-34 N Dimension unit : mm

available as standard. For slide guides with a non- N

s?andard length, unless otherW|‘se spemf.led, the part number el GVEy less e

distance from one end of the rail to the first hole SGW17 28

center (N) will be within the range listed in Table b

A-34, satisfying the following equation. SGwa21 8 33

SGw27 38

L=M-P+2N SGW35 12 52

L: length (mm) M: number of pitches P: hole pitch (mm)

N: distance from the end of the rail to the first hole center (mm)

Figure A-64 Rail

( 1)
N MXP | (N)

P
_ J

A-76

MOUNTING

Slide guides are generally mounted by pushing
the reference surface of the rail and block against
the shoulder of the mounting surface. To avoid
interference between the shoulder and the corner of
the rail or block, the recommended dimensions are
listed in Table A-36.

The screws to fasten the rail should be tightened to an
equal torque using a torque wrench in order to secure
the motion accuracy. The recommended torque values
are given in Table A-35. Please adjust the torque
depending on the operating conditions.

Table A-35 Recommended Torque unit:N-m

Figure A-65 Mounting Reference Surface Profile

s

.

~

J

Table A-36 Shoulder Height and Radius Dimensions

unit : mm

size M4 M6

recommended
e 3.2 11.2

(for alloy steel screw)

GREASE FITTING

part number

ht

h2

max.

SGW17

4

2

SGw21

SGW27

SGW35

2.5

0.4

3.5

0.8

A grease fitting is attached to the return cap of SGW type guide block for lubrication purposes. Unless
otherwise specified, the orientation of the grease fitting is as shown in Figure A-66. When more than 2
blocks are used on one rail, please specify the grease fitting orientation.

Figure A-66 Grease Fitting Orientation

e M
reference surface side
1 block
@
S © < @
reference surface side
2 blocks
T ‘ P
© | @ ©
e Rl e ——
& © | | & o |
[ | | b
NB mark side
_ J
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SLIDE GUIDE
SGW-TF TYPE . G )

— High Rigidity Wide Type —

Hex
rl.
®
| e
iy
4%%
®
i

part number structure ' :

1
B1
evamvle T Y R 5 - B L D w] | s

)]
C
(=]
m
SGW type 2
size SGW27-35TF [w]
m
TF typeblock ‘/Mg\‘ ‘/MP\‘
seal (refer to page A-14) Smloel| el EIEEEE B0 E Li
blank: with side-seals gg?\rkt'osq;gﬁdinr%-‘é?;;se P1 Lo
B: with side-seals + under-seals KGLA: lithium-based grease ‘ | ‘ ‘ P2 ‘
number of blocks attached to one rail KGU: urea-based grease { G
KGF: anti-fretting grease 4Ij ‘ ‘ ‘
preload symbol (refer to page A-76) . = wt_!.!)mll—!l = % L‘;D ! Lg <
blank: standard with rail mounting hole caps(refer to page A-17) |2 ® ’__“'__‘a ,_ - I -
T1: light _ . L om II [ ‘ 1 ‘ /1T
T2: medium with low temperature black chrome treatment JLANEE i T 7 T st
total length of rail with Fiber Sheet (refer to page A-18) B ‘ p ‘ d
accuracy grade (refer to page A-75) symbol for number of axes™ Wi C*005 N MXP LN
blank: standard blank: single axis L(=MXP+2N)
H: high W2: 2 parallel axes .
P: precision W3: 3 parallel axes *Please refer to page A-75 for accuracy. M: number of pitches
- )
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
H w B L1 L2 | P1 P2 S f T b E T1 H1 C B1 dXGXh N P |dynamic| static| Mp My Mg | block | guide | .
part number grease c C M M i1 | size
fitting 0 P2 Y2 rai
mm [ mm | mm [ mm | mm | mm | mm mm [ mm | mm | mm | mm mm | mm | mm mm mm | mm | kN kKN IN°*m|{N-m|N-m| kg [kg/m
SGW17TF | 17 | 85 | 50|51 |336| 29 | 15 | M4 | 4 | — |145| 25| 4 p;i‘t*;ﬁ:d 9| 33 | 18 40 | 482| 856 225,8 zg.e 160| 0.13 | 205 | 17
15
SGW21TF 21 8.5 54 | 58 (40 31 19 | M5 | 5 — |18 4.5 11 37 22 45X7.5X%X53 50 7.01|12.1 4::3 472'3 253| 0.20 | 2.84 | 21
SGW27TF | 27 |10 | 62| 718/518| 46 | 32 M6 | 6 | 10 |24 [12 |6 | B-M6F 15 | 42 | 24 60 129 |215 | o7 | [T | 96| 038 | 443 | 27
20
SGW35TF | 35 |155 | 100 [106.6/77.6| 76 | 50 | M8 | 8 | 14 |31 8 19 | 69 | 40 | 7x11x9 80 306 |485 |, | %75 [1.850| 1.6 | 9.32 | 35
Mp2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N -m=0.102kgf*m
standard rail length maximum length
part number L mm mm
SGW17 110 150 190 230 270 310 350 390 430 510 590 670 750 830 950 1,070 1,190 1,310 2,000
sGw21 130 180 230 280 330 380 430 480 530 630 730 830 930 1,030 1,180 1,330 1,480 2,000
sGw27 160 220 280 340 400 460 520 640 760 880 1,000 1,180 1,360 1,540 1,720 1,900 3,000
SGW35 280 360 440 520 600 680 760 920 1,080 1,240 1,400 1,640 1,880 2,120 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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SLIDE GUIDE

SGW-TE TYPE [ )
— High Rigidity Wide Type —
- Me
Mr =
part number structure ZBNO e L
6-S P—10.1 ‘ 1 )
= = ; L2 [
SGllscw21 [ TE[8[2[ 1 IsaslPfwalFs|Le[FIkGLA pit e D & :
SGW type ‘ v - ¢ G @
size * _Q'_JA» ‘ {g: i My '_*_“ i :!: j—'(g* =}
TE typeblock * {'" ‘ L:"ﬁ:r I—I HiH \‘/ | \‘/ | =
seal (refer to page A-14) symbol for grease ik T i - e |
blank: with side-seals ggiﬁ%ﬁfﬁéﬁ'ggse Wi C+0.05 P Hid
B: with side-seals + under-seals KGLA: ithium. based grease N MXxP (N)
number of blocks attached to one rail KGU: urea-based grease L (=MxP+2N)
KGF: anti-fretting grease
preload symbol (refer to page A-76)
blank: standard with rail mounting hole caps(refer to page A-17) M: number of pitches
T1: light
T2: medium with low temperature black chrome treatment
total length of rail with Fiber Sheet (refer to page A-18)
accuracy grade (refer to page A-75) symbol for number of axes™
blank: standard blank: single axis
H: high W2: 2 parallel axes *Please refer to page A-75 for accuracy.
P: precision W3: 3 parallel axes
N\ J
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass ollael
H w B Lt | L2 | P1 | P2]| S D F T b E | T H1 C B1 dXGXh N P [dynamic | static| Mp My Mr | block |guide | " .
part number grease c c M M i1 | size
i 0 P2 Y2 rai
mm [ mm | mm | mm | mm | mm | mm mm | mm | mm [ mm | mm | mm mm | mm | mm mm mm | mm kN kKN IN°*m|{N-m|N-m| kg [kg/m
SGW17TE | 17 |135 | 60|51 (336 53| 26 |M4 [ 33| 32| 6 |145| 25|4 p;;;rs“;d 9| 33 | 18 40 | 482| 856 zgf.a zg.s 160| 0.14 | 2.05 | 17
15
SGW21TE 21 (155 68| 58 |40 60| 29 | M5 | 44 | 37 8 |18 4.5 11 37 22 45X7.5X%X53 50 7.01| 121 435'3 412'3 253( 0.23 | 284 | 21
SGW27TE | 27 |19 | 80| 718|51.8| 70| 40 | M6 |53 |6 |10 |24 |12 |6 | B-MeF 15 | 42 | 24 60 129 |215 | 1| [T | 96| 046 | 443 | 27
20
SGW35TE | 35 |255 |120 1066(77.6]107 | 60 | M8 |68 |8 | 14 |31 8 19 | 69 | 40 | 7x11x9 80 306 |485 | >0 |.°7° (1850|135 | 9.32 | 35
Mp2 and My are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N -m=0.102kgf*m
standard rail length maximum length
part number L mm mm
SGW17 110 150 190 230 270 310 350 390 430 510 590 670 750 830 950 1,070 1,190 1,310 2,000
sGw21 130 180 230 280 330 380 430 480 530 630 730 830 930 1,030 1,180 1,330 1,480 2,000
sGw27 160 220 280 340 400 460 520 640 760 880 1,000 1,180 1,360 1,540 1,720 1,900 3,000
SGW35 280 360 440 520 600 680 760 920 1,080 1,240 1,400 1,640 1,880 2,120 3,000

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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NIPPON B=eNRING

BALL SPLINE

The NB ball spline is a linear motion mechanism utilizing the rolling
motion of ball elements that can sustain loads and transfer torque
simultaneously. It can be used in a wide variety of applications

including robotics and transport type equipment.

STRUCTURE AND ADVANTAGES

The NB ball spline consists of a spline shaft with
raceway grooves and a spline nut. The spline nut
consists of an outer cylinder (main body), retainer,
side rings, and ball elements that is designed and
manufactured to achieve a reliably smooth motion.

High Load Capacity and

Long Travel Life

The raceway grooves are machined to a radius
close to that of the ball elements. The large ball
contact area results in high load capacity and long
travel life.

Wide Variety of Configurations

Spline shaft sizes with diameters from 4mm to
100mm are available. Several types of Spline nut
are available: cylindrical types (SSP/SSPM), and
flange types (SSPF/SSPT). Material option of
Stainless steel (SUS440C or equivalent) is also
available. They can be specified to suit various
applications.

High Accuracy Torque Transmission
Due to the effective contact angle between the
raceway grooves and the balls, the NB ball spline
can transfer large torque. By adjusting preload it
is possible to obtain a higher rigidity and a higher
positioning accuracy.

Figure B-1 Basic Structure of NB Ball Spline

Ease of Additional Custom
Machining
Since a round shaft with raceway grooves is used,

NB ball spline shafts can be easily machined to
customized specifications.

High-Speed Motion and
High-Speed Rotation

The outer cylinder is compact and well balanced,
resulting in good performance at high speed.

LIGHT WEIGHT and COMPACTNESS

The NB ball spline SSP-AM type has a smaller spline-
nut diameter compared to the conventional SSP type
nut on the same shaft diameter. The SSP-AM type
is best suited for the chip-mounter head device and
the multiaxial applications. Anti-corrosion type is also
available.

comparison between

-E=[ /= SSP4AMand SSP4

nut outer dia.
20% smaller

N nut length
25% shorter

r

outer cylinder

side ring with side-seal

spline shaft

BALL SPLINE

TYPES

TYPES OF SPLINE NUT

A wide variety of spline nut designs are available and all spline nuts come with side-seals as a standard
feature.

Table B-1 Types of Spline Nut

type of nut shape and advantage page

« cylindrical spline nut with key

groove
SSSSPPS f\ —— —+ - with special key P.B-18
&J - nominal diameter: SSP4-100

: SSPS4-25

- light and compact nut

« countersink for fixing
(SSP4AM) P.B-20

- with special key

+ nominal diameter: 4-10

cylindrical | SSP-AM
type SSPS-AM

- cylindrical spline nut without
key groove
B + with two lock plates for fixing P.B-22
- nominal diameter: 6-10
SSPF + spline nut with flange
SSPFS - nominal diameter: SSPF6-60 |[P.B-24
: SSPFS6-25

- spline nut with a two side cut
flange P.B-26
+nominal diameter: 6-10

flange type | SSPT

ggslﬁm -light and compact nut with
SSPTS-AM flange P.B-28
SSPKS-AM -nominal diameter: 4-10

B-3
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TYPES OF SPLINE SHAFT

Depending on the application requirements, either a ground spline shaft or a non-ground (commercial grade)
spline shaft is available.

Table B-2

type of spline shaft

shape and advantage

* precision ground and precision
machined surface finish

+ high precision

-possible to machine ends
of spline shaft and surface
treatment

+nominal diameter: 4-100

ground spline shaft

- for general industrial use

- cost effective

-possible to machine ends
of spline shaft and surface
treatment

- nominal diameter: 20-50

+maximum length: 5000mm
(refer to page B-31)

commercial shaft
(non-ground)

B-4

ACCURACY

The NB ball spline is measured for accuracy at the points shown in Figure B-2 and categorized as either high-
grade (blank) or precision-grade (P). Contact NB for accuracy information on the commercial type ball spline.
Figure B-2 Accuracy Measurement Points

( spline nut
\ el As)

support area  [A] ) [B] support area
part attachment spline shaft part attachment
area area
—
= — = 9| B = (8 -
10[A-B
-

Note: The support area is the portion where, for example, radial bearings are attached in order to support
the spline shaft.
L The part attachment area is the portion to which other parts, such as gears are attached. )

Tolerance of Spline Shaft Groove Torsion (Max.) ~ Teble B-3 _ _
The groove torsion is indicated per 100mm, arbitrarily ~ Tolerance of Spline Shaft Groove Torsion (Max.)
set as the effective length of the spline shaft section. type of shaft ground shaft

accuracy grade high precision (P)
tolerance 13um.100mm| 6um.100mm

Table B-4 Tolerance Relative to Spline Support Area (Max.) unit: um
radial runout of part radial runout of the end of the .
| haft section @ radial runout of the flange @
part number attachment area (O (when gﬁr?dliﬂg isS re?quegt%g cl)gqhe drawing)
high-grade | precision-grade| high-grade |precision-grade| high-grade | precision-grade
SSP  4:-4AM
SSP 5AM
— 14 8
SSP 6 6AM 9 6 11 8
SSP  8:8AM
SSP 10+ 10AM 17 10
SSP 13A
— 13 9
SSP 16A 19 12 11 8
SSP 20A
SSP 25A
— 22 13 13 9 16 11
SSP 30A
SSP 40A
— 25 15 16 11 19 13
SSP 50A
SSP 60A 22 15
SSP 80A 29 17 19 13
SSP 80AL
SSP100A
— 34 20 22 15
SSP100AL
SSP 20 19 12 11 8 13 9
SSP 25
22 13 13 9 16 11
SSP 30
SSP 40
25 15 16 11 19 13
SSP 50
SSP 60 29 17 19 13 22 15

B-5

NIPPON BENRING BALL SPLINE
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BALL SPLINE
STRENGTH OF SPLINE SHAFT

Table B-5 @Radial Runout of Outer Surface of Spline Nut Relative to Spline Shaft Support Area (Max.) unit: um The ball spline has larger load ratings compared to ball bush. Also, the ball spline can sustain radial load,
size moment (bending moment) and torque (twisting moment) at the same time. Thus, it is necessary to consider
total length of h h of ball spli haf
spiine shaft. | Sty 1| S R5P6. | SSPBAM|SSP10AM| SSP10A | SSPa0A 30 | SSP5OA 80| SSPBOR | SSPIODAL e stenh o el spine et
4 a : . . . Figure B-3 Bending Moment
he foll t , select th f ball
(mm) SSP6AM SSP20A-20 SSP8OAL Using the following equations, select the size of ba - N
greater il high- [precision| high- |precision| high- [precision| high- [precision | high- [precision| high- [precision| high- [precision| high- [precision| high- [precision spline.
than |°" €SS grade| gade |grade| gede |grade | grade |grade | grade |grade| grade |grade| gade |grade| grade |grade| grade | grade| grade
— 200| 46 | 26 | 46| 26 | 46|26 | 36|20 | 34| 18| 32| 18| 32| 16| 30| 16{ 30| 16 on ....................................... (1)
200| 315|89| — | 89|57 | 89|57 | 54| 32| 45| 25| 39| 21| 36| 19| 34| 17| 32| 17 Z M: bending moment
315 400 — | — |126| — |126| 82 | 68| 41 | 53| 31| 44| 25| 39| 21| 36| 19|34 | 17
400] 500| — | — | — | — [163] — 82] 51 62| 38| 50| 29| 43| 24| 38| 21| 35] 19 o: permissible bending stress of spline shaft(98N/mm?2) N B T e
500 630 — | — | — | — | — | —|102| 65| 75| 46| 57| 34| 47| 27| 41| 23| 37 | 20 M: bending moment onto spline shaft(N-mm) g
[ O N I D R I Z: modulus of section(mm?)
630| 800 92| 58| 68| 42| 54| 32| 45| 26| 40| 22 (refer to Table B.8 on page B-8) =
8oo(1,000 — | — | — | — | — | — | — | — |115] 75| 83| 52| 63| 38| 51| 30( 43| 24 o e
1000[1.250] — | — | — | — | — | — | — | — |153] 97]102] 65| 76| 47| 59| 35| 48| 28 Twisting Moment Only =
1,250(1,600 — | — | — | — | — | — | — | — |256*|180*210(140|175[{105| 70| 43| 55| 33 - T . J
160012000l — =TT =T 1= T—T—Ts04312|511 221|222 15470 [105] 65 | 40 e (2) e 5.4 Twising Momen
* SSP13A, 16A maximum length: 1500mm r ™
% % Please contact NB for shaft lengths exceeding 2000mm. Ta: permissible twisting stress of spline shaft(49N/mm?)

T: twisting moment onto spline shaft(N-mm)
Zp: polar modulus of section(mm?3)

PRELOAD AND CLEARANCE IN ROTATIONAL DIRECTION (refer to Table B-8 on page B-6)
Bending Moment and Twisting Moment

Combined
Calculate equivalent bending moment (Me) by using

T: twisting moment

Both the clearance and preload are expressed in terms of clearance in the rotational direction. The preload
is categorized into three different levels: standard, light (T1), and medium (T2). A preload cannot be specified

with the commercial grade spline shaft. eguztlgn (3).;I'h?.n, substitute Me into equation (1) for
Table B-6 Preload and Clearance in Rotational Direction unit: um Table B-7 Preload and Operating Condition shait size selection.
part number standard | light (T1) [medium (T2) preload |preload symbol operating conditions 1
=1 «l 24 T2) | eeeiiiiiieen
SSP 4 -4AM minute vibration is applied. Me 2 [M+ (M2+T )} &) L )
SSP 5AM standard| blank a precise motion is required.
SSP 6:6AM | 0~+3 —3~0 — a torque in a given direction is Me: equivalent bending moment (N-mm) ) : ; ot
<P 8 8AM | applied. M: bending moment onto spline shaft ?gure B-5 Deformation of Spline Shaft by Twisting Mome:t
SSP_10 -10AM slight vibration is applied. T+ twisting moment onto spiine shaft
SSP 13A light T1 |slight torsional load is applied. Rigidity of Spline Shaft
SSP 16A —3~+1| —8~—3| ~13~-8 cyclic torque is applied. The rigidity of spline shaft is expressed in the .
SSP 20A - 20 shock/vibration is applied. torsional angle (6) caused by twisting moment.
SSP 25A - 25 | —4~+42 |—12~—4|-20~—-12 medium| T2 |over-hang load is applied. For high accuracy smooth motion, it is necessary to T
SSP 30A - 30 torsional load is applied. keep the torsional angle within 0.25° per 1,000mm.
SSP_40A - 40 #Since the contrary relation of preload and dynamic
SSP 50A - 50 frictional resistance, dynamic frictional resistance T-L 360
SSP_6OA - 60 | —6~+3 | ~18~—6|—30~—18 will increase when applying preload. O="Gep "oy e (4)
SSP 80A 1.000
SSP 80AL Rigidity=0.25°= _:L_e ............... (5)
_SSP100A_ —8~+4 | —24~—8|-40~—-24 L )
SSP100AL 0: torsional angle ()

T: twisting moment onto spline shaft(N-mm)

L: spline shaft length (mm)

G: shearing modulus (SUJ2) 7.9%104(N/mm?2)
(SUS)7.69x104(N/mm?)

Ie: polar moment of inertia of area(mm?)

(refer to Table B-8 on page B-8)
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NIPPON BENRING BALL SPLINE
CALCULATION OF DEFLECTION AND DEFLECTION ANGLE OF SPLINE SHAFT

Table B-8 Cross-sectional Characteristics of Spline Shaft The following formulas are used to obtain the deflection and its angle of the ball spline shaft.
| Z I Zr C=1/48El Typical conditions are listed in Table B-10.
moment of inertia| modulus of lar moment of | polar modulus
part number of area section pi(:1ertia of area P of section SuJ2 SUS440C Table B-10 Formulas for Calculating Deflection and Deflection Angle
mm* mm3 mm? mm?3 1/N-mm?2 =~
pport : : . )
SSP 4 118%10 5.90 241x10 120%10 857X10-° | 8.83%10-° method specification formula for deflection formula for deflection angle
SSP 6 5.91%X10 1.97%X10 1.21%x102 4.04%X10 1.71X107° 1.76X1079 sunport . 0/
U g =
SSP 8 1.90x10% | 47610 3.88x10% | 9.69x10 |532x1070 | 547x10°1° ] plp o ‘P ZX | o 2L _ppsc o
SSP 10 461x102 | 9.22x10 9.42x102 | 1.88%x102 | 219%x10-10 | 2.26x10~10 support 2 ~AsET n=tl 2 _3peic
SSP 13A 1.32x10° 2.03x10? 2.70x108 4.16%x102 7.66x10°1" | 7.89x10~'"
SSP 16A | 2.98%10° | 3.73%x102 | 6.15%10% | 7.68x102 | 3.39x10-'" | 3.49x10~ fixed | # p e =0
1o us)
SSP 20A | 7.35x103 7.35%102 1.51x104 1.51%10% | 1.38x10~"" | 1.42x10~ " 20 1 1 Zﬂ Omax=JgoBT = Pﬁ C 2
SSP 25A | 1.79x10% | 1.43x10% | 368%x10* | 294x10° | 565x10-12 | 582x10-12 fixed 20 0
SSP 30A 3.63x104 2.42%108 7.57%x104 5.05%x108 2.79%x10712 — support 5 uniformly distributed load p. ;
SSP 40A 1.15%x10° 5.73x10° 2.39x10° 1.20%x10* | 8.83x107'3 - 3l | ol | 2 PR ERITS e pl Zopp3C m
SSP 50A | 281x10° | 1.12x10* | 586x10° | 2.34x10* [3.60x10~'3 — support . SBAEL 8 ZAEL
SSP 60A 5.91x%x105 1.97x104 1.22%x106 4.08%x104 1.71x10°138 -
SSP 80A fixed ] uniformly distributed load p/
— 1.93x10° 4.83%x104 3.92x106 9.81x104 524x107 14 - 4 | o v S plt _ 1 2iC =0
SSP 80AL 5T 3R4ET 8P ?
SSP100A fixed 2
m 4.69%10° 9.38%104 9.55% 106 1.91%X10° 2.16x10714 -
support] Bl e o1= 2254 3b)gpys 5+ 3)c =T _y4panc
SSP 20 5.03x108 5.53%x10?2 1.04%x104 1.14%x103 2.01x10°'" | 207x107'" 5 | ¥ 302 302 Palath)
SSP 25 | 127x10* | 1.10x10° | 263x10* | 229x10° | 7.97x10-2 | 8211012 support 2 om= gy (S —4)=2pwr (3 ) | n=PAEP 2apaarbiC
SSP 30 2.74%x104 1.96x10° 573x104 410%x108 3.69x10°12 - B a b a Pa 30 Palb  24PathC
SSP 40 | 871x10% | 4.66x10° | 1.82x10° | 975x10° [ 1.16x10~'2 - 6 ﬁxled o' PRV 917 BEI (2‘*) spat 2= T ¢
SSP 50 | 2.16x105 | 9.19x10° | 4.53x105 | 1.93x10% | 469x10712 - fixed i 2 Swe= (2430 gpan (20 3 )c | o
SSP 60 4.50%x10°% 1.59%x 104 9.46x10° 3.35x10* | 225%107'8 -
SSP 4AM | 1.18x10 6.01 2.44x10 1.23x10 | 856x107° | 8.82x10~9 fixed Pz - n=Pl_upec
ax = ———— 3,
SSP 5AM | 2.77x10 1.11%10 5.77x10 2.31x10 | 3.65%x10~° | 3.76x10°° ! . ' , 7] Omex= 3gy = 16PEC m0
ree 2=
SSP  6AM 5.89%x102 1.96x10 1.22%x102 4.05X10 1.72x107° | 1.77X107°
SSP 8AM 1.88%x102 4.71X10 3.86x102 9.66X10 5.37x1071° | 553%x10°10 fixed uniformly distributed load p 8 = L—SpWC
SSP 10AM 4.53x10? 9.06x10 9.35x10? 1.87%x102 2.23x10710 | 2.30%x 10~ 10 8| | \”" 5m=§7}§=6ﬂ4c 6EI
free é ) B 2=0
LOAD RATING o] 8 22 et
9| | < (/Lo YL | = Y3MOL 208 ae 1261 o
The load rating for SSP-AM type depends on the Figure B-6 Load Direction support g i2 f 2161 o 2= ;\fl‘l’ﬁ =2Mo(C
direction of load.
load in vertical load in vertical fved| 3 2/ Mot
Table B-9 LOAD RATING I l direction I ld'fec“"” 0 Xle P Motz e 1= 1 =3MoC
- E YT 216ET 9
SSP4AM | SSPSAN~10AM load in horizontal load in horizontal fixed ] P 2=0
basic dynamic | Vvertical C C rect f\ \\direction
i - , VA  — 51: deflection at the concentrated load point (mm) &max: maximum deflection (mm) i1: deflection angle at the concentrated load
load rating horizontal 1.73xC 1.22xC ) & G point (rad) i: deflection angle at the support point (rad) Mo: moment (N - mm) P: concentrated load (N) p: uniformly distributed
basic static load| vertical Co Co load (N/mm) a,b: concentrated load point distance (mm) £: span (mm) I: moment of inertia of area (mm*) (refer to Table B-8 on
rating horizontal | 1.73%C 1 225G page B-8) E: modulus of longitudinal elasticity (SUJ2) 2.06x105 (N/mm2) (SUS)2.0x105 (N/mm2) C: 1/48El (1/N - nm2)
1Z o 0 g 0
SSP4AM SSP5AM~10AM )

B-8 B-9



NIPPON BENRING BALL SPLINE
ALLOWABLE ROTATIONAL SPEED OF SPLINE SHAFT RATED LIFE CALCULATION

When the rotational speed is increased and approaches the spline shaft resonant frequency, the spline When the ball elements are used as the rolling Figure B-8 Radial Load and Torque Load
shaft is disabled from further operation. This speed is called the critical speed and can be obtained by the elements in ball splines, the following equations are ( )
following equations. In order to leave a sufficient safety margin, the allowable operating speed should be set used to calculate the life of ball spline: radial load T l

at about 80% of the calculated value.
For torque load @
—(fc.Cr),
L=(fe- S 50 &

torque load <=

. . . . . ) . For radial load
Using the following equations, select the size of ball spline shaft. First, calculate la and A by equation (8) and (9)

3
then, substitute the values into equation (7). = (lf_\?v . %) - 50
Figure B-7 Mounting Method

—g0- A2 . [Eclax103 ... s N
Nc=60 2m-L? y-A @) fixed—free

L: rated life (km) fc: contact coefficient fw: load coefficient
C: basic dynamic load rating (N) P: applied load (N)

- fixed L: support distance free Cr: basic dynamic torque rating (N-m_) ) T: applied torque (N*m) f\
Nc: critical speed (rom) ! | * Refer to page Eng-5 for the coefficients @
L: support distance (mm) L—‘—l ** The load rating of the commercial spline is approximately
E: modulus of longitudinal elasticity (SUJ2)2.06x108 (N/mm?) [ — 70% of the standard ball spline. w
(SUS)2.0 X108 (N/mm?2) A=1.875 L-103 moment E
y: density (SUJ2)7.85X107° (kg/mm3) Lh=r————F~ -
(SUS)7.75%107° (kg/mm3) supported—supported L + dist ; 2-4s-n-60 ‘ e
ls: Minimum Moment of Inertia of Area (mm¢) uppore, e — juppore L life time (hr)  £s: stroke length (m) | — — 5
H]__]—F_l L: rated life (km) ni: number of cycles per minute (cpm) ( i} m
. 21 T e i L )
64 A=3.142

d: maximum machined-down diameter with no spline grooves fixed—supported

MOUNTING

left (refer to Table B-11) fixed L: support distance supported
I |
A: Minimum Cross-sectional Area of the Spline | I —) Fit between Spline Nut and Housing  Table B-12 Fit for the Spline Nut
Shaft (mm?) 1=3.927 A transition fit is used for the SSP/SSPM-type spline nut and type of spline nut| clearance fit transition fit
rr-d2 e its housing bore to minimize the clearance. If high accuracy is sSSP
A= Y 9) fixed—fixed not required, then a clearance fit can be used. Regarding the =~ —————————
L: support distance SSPT/SSPF type spline nut, for a light load and little torque ~_ SSP-AM | H7 J6

. ) : ; : ) fixed, . fixed S ’ -
d: maximum machined-down diameter with no spline grooves application a hole slightly larger than the outer diameter SSPM
left (refer to Table B-11)

A: coefficient of mounting method

[ ———F
T L e

A=4.730

of the nut can suffice. The mounting surface for the flange
influences the perpendicularity and parallelism. Please make
sure that the accuracy of the mounting surface is correct.

(refer to Figure B-7) = J
fixed-free 1=1.875 Insertion of Spline Nut Figure B-9 Insertion of Spline Nut into Housing
supported-supported A=3.142 ) ) . . .
. _ When inserting a spline nut into the housing, use a (
fixed-supported A=3.927 o o -
fixed-fixed A=4.730 jig like the one shown in Figure B-9. Carefully insert
Ixed-ixed A=4. the nut so as to not hit the side ring and seal.
Table B-11 Spline Shaft Profile s N Table B-13 Recommended Jig Dimensions  unit : mm
d: maximum d: maximum
part number | Jiameterwithno ot ey | diameter with no part number| D d__|part number| D d
spline gr;]orgves left spline grrnorgves left SSP 4 95| 3.5 |SSP20 315 | 165
SSP 2 3.5 SSP20 16.4 SSP 6 135| 5 |[SSP25 36.5 | 20.5
SSP__ 6 5.3 SSP25 20.6 SSP 8 155| 7 SSP30 445 | 25
SSP__ 8 7.2 SSP30 24.8 SSP 10 20.5| 8.5 |SSP40 595 | 33
SSP_10 9 SSP40 33.1 SSP 13A | 235[ 12 |SSP50 |74 |41
SSP_13A 1.7 SSP50 41.4 SSP 16A | 30.5| 145 [SSP60 |89 |50
SSP_16A 14.2 SSP60 49.7 SSP 20A | 345 18
SSP_20A 17.9 .
SSP 25A 54 SSP 4AM 34 SSP 25A | 415|225 [SSP 4AM| 75| 3
SSP_30A 26.8 SSP_5AM 4.3 SSP 30A | 46.5|27 |SSP 5AM| 95| 4
SSP_40A 35.5 SSP_6AM 5.2 SSP 40A | 63.5| 35.6 |SSP 6AM| 11.5 5
SSP_50A 44.6 SSP_8AM 7.1 SSP 50A | 79 |44 |SSP 8AM| 145 | 7
SSP_60A 54 SSP10AM 8.8 SSP 60A | 89 | 535 |SSP10AM 18.5 | 85
SSP _80A
—<ob onni ] 73.9 SSP 80A
SSP 80AL — 119 74
SSP100A 92 L ) SSP 80AL L
SSP100AL SSP100A
- - - ’ ’ ’ - <obiAnn 1149 92
The maximum diameter (d) is recommended as the shaft diameter of the support area leaving no spline grooves after end-machining. SSP100AL

B-10




NIPPON B=eNRING

OPERATING CONDITIONS

The performance of the ball spline is affected by
the operating conditions of the application. The
operating conditions should, therefore be carefully
taken into consideration.

Dust Prevention

Foreign particles or dust in the ball spline nut affects
the motion accuracy and shortens the life time.
Standard seals will perform well against dust
prevention under normal operating conditions;
however, in a harsh environment, it is necessary to
attach bellows or protective covers.

(refer to Figure B-10)

Operating Temperature

Since the retainer is made of resin, the operating
temperature should never exceed 80°C.

LUBRICATION

The spline nut is prelubricated with lithium soap based
grease prior to shipment for immediate use. Please
relubricate with a similar type of grease periodically
depending on the operating conditions.

Low dust generation grease is available from NB
standard grease. (refer to page Eng-40)

The NB spline nut has seals as standard. The
seals work well to contain the grease inside the nut
especially for the ground shaft, since the seal shape
approximates the spline shaft profile.

HOLLOW SPLINE SHAFT

Figure B-10 Example of Dust Prevention

oy

bellows

cover

Figure B-11 Example of Lubrication Mechanism

s

lﬁ
—

(==

~

NB provides hollow shafts. It can be used for running cable, air piping, and weight reduction. Table B-12
shows a list of recommended inner diameter for hollow spline shaft (SUJ2).

Table B-14
Recommended Inner Diameter for Hollow Spline Shaft
shaft inner | cross-sectional | second moment of ( N
part diameter | diameter | coefficient nertia
number Ds d 4 |
mm mm mm3 mm*
SSP 4 4 15 11.5 5.6
SSP 6 6 2 58.3 18.9
SSP 8 8 3 186 449
SSP10 10 4 448 85.9
SSP13A 13 6 1,260 182 L )
SSP16A 16 8 2,780 323
SSP20A 20 10 6,860 637
SSP25A 25 15 15,400 1,100
SSP 4AM 4 1.5 11.6 5.7
SSP 5AM 5 2 26.9 10.3
SSP 6AM 6 2 58.1 18.8
SSP 8AM 8 3 184 44.4
SSP10AM 10 4 440 84.2

SPECIAL REQUIREMENTS

Based on customer drawings and requirements NB
offers shaft-end machining, spline nut machining,
surface treatment, etc. Please contact NB for
special requirements.

NUT ORIENTATION

Unless otherwise specified, the orientation of
two NB ball spline nuts SSPM, SSPF, SSPT and
SSPT(K)-AM type is shown in Figure B-13. In other
cases please specify the orientation of nut(s) with
shaft.

USE AND HANDLING PRECAUTIONS

BALL SPLINE

Figure B-12 Example of Shaft-end Machining

=7——0
et

Figure B-13 Nut Orientation and NB mark

NB JAPAN

NB JAPAN
|

NB JAPAN
-]

NB ball spline must be handled with care as it is a precise component. Please note the following points.
Figure B-14 NB mark Alignment

A Set of Spline Nut and Spline Shaft

The ball spline's accuracy and preload is guaranteed
when spline nut and shaft are aligned as shown
in Figure B-12. Please make sure to align the NB
marks when reinserting the shaft.

When inserting the spline shaft into the spline nut,
ensure that the ball elements do not drop out. This
is done by aligning the raceway grooves of the shaft
with the rows of ball elements and the seal lip of the
nut. Then, carefully insert the spline shaft through
the spline nut. In case that the nut is preloaded,
please exercise additional care.

Excessive Moment

One spline nut can sustain high moments, however,
excessive moment makes the spline nut unbalanced
and unstable during motion. Please use more than
one spline nut for high moment or high accuracy
applications.

s

align

NB JAPAN

NB JAPAN

3ININdS T11vd



BALL SPLINE

Mounting of SSP Type Mounting of SSP4AM Type Figure B-18 Mounting of SSP4AM Type
Examples of installing the SSP type are shown in Figures B-15 and B-16. Example of installing the SSP4AM type are shown ( R
Figure B-15 Using a Retaining Ring Figure B-16 Using a Push Plate in Figure B-18. M2 screw is used for mounting. [':P]
s ~ s ~ In process of mounting, please be careful with
spline nut.
—t—
i \ Tl . )
N\ U J Mounting of SSPM Type ©
. . - 1o =
Key Figure B-17 Key for SSP Type E.xamples of |ns.talllng the SSPM type are shown in Figures B-19~24. 5
The SSP and SSP-AM type spline nut come with a ( T R ilgure B-19 Using F Type Lock Plates N E
key shown in Figure B-17. %
h L
@]
«[EE-—HH e\ol S 5
key dimension - A
_ key groove dimension Y,
Table B-15 Major Dimensions of Key and Key Groove
key dimensions recommended key groove dimensions - y,
part a h L1 © F T
number tolerance tolerance tolerance tolerance
mm um mm um mm mm mm um mm mm F Type Lock Plate (Standard Plate)
SSP_ 4 2 2 6 2 1 The lock plate shown in Figure B-20 is provided with the SSPM spline nut.
SSp_6 25 | L6 2.5 0 105 25 | oy 15 Material: SUS304CSP
SSP 8 25 25 10.5 25 1.5
SSP 10 3 +6 3 —25 13 02 3 +n 17 Table B-16 F Type Lock Plate Figure B-20 F Type Lock Plate
SSP 13A 3 3 15 3 1.7 +0.1 part K G© t R applicable
ggE ;gﬁ 2'5 25 ;;5 05 25 12 0 number | mm | mm [ mm | mm spline nut oK t
+24 0 +30 - FP 6 68|29 (10|05 SSPM 6 ¢G
SSP 25A 4 112 4 _30 36 0.3 4 118 1.8 |
SSP 30A 4 4 42 0.5 4 1.8 FP 8 8535|112 |05 SSPM 8 ]
SSP 40A | 6 6 52 0.5 6 2.8 FP10 | 85|35 |12 |05 | SSPM10 I I~
SSP 50A 8 +30/+15 7 58 0.5 8 1375/4225) 3.3 L]
SSP_60A 12 436 8 ~ 0 67 0.8 12 445 3.3 4-R
SSP 80A 16 118 10 36 76 05 16 107 4.3 +0.2
SSP 80AL 110 ’ 4.3 0
SSP100A 20 +43 13 0 110 08 20 +53.5 6.4
SSP100AL +22 —43 160 ’ +32.5 6.4 Figure B-21 Using LP Type Lock Plates
SSP 20 4 +24 4 0 26 0.2 4 +30 1.8 +0.1
SSP 25 5 +12 5 —30 33 0.3 5 +18 2.3 0
SSP 30 7 +30 7 0 4 0.3 7 +375 3.3
SSP 40 10 +15 8 _135 55 0.5 10 +22.5 3.8 +0.2
SSP 50 15 +36 10 60 0.5 15 +45 5.3 0
SSP 60 18 +18 11 0/—43 68 0.5 18 +27 5.4
SSP 5AM 2 2 6 2 1
SSP 6AM 2 +16 2 0 8 0.2 2 +21 1 +0.1
SSP 8AM 2.5 + 6 25 —-25 8.5 ' 2.5 +11 1.5 0
SSP10AM 3 3 1 3 1.7

For SSPS and SSP-AM type, the material of key is stainless steel.
B-14 B-15



NIPPON BENRING BALL SPLINE

LP Type Lock Plate (Optional Plate)

The LP type lock plate is also available for purchase with the SSPM spline nut.
Material: SUS304CSP

Figure B-22 LP Type Lock Plate

Mounting of SSPF Type
Examples of installing the SSPF type are shown in Figure B-25.
Figure B-25 Examples of installing SSPF Type
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When using the LP type lock plate, please machine the housing as shown above. I.|_|_'_| ‘ ﬁﬂm:lj:;_‘
. ) ‘ ;
I O I I
Table B-17 LP Type Lock Plate T ‘ Emini
part lock plate major dimensions machined housing dimensions applicable ‘ |
number K G i R X Y B E Gu M spline nut ‘ ‘[ﬂmj
mm mm mm mm mm mm mm mm mm
LP 6 8.6 3.8 1.0 1 5.85 7.8 1.1 3.3 3.5 | M25 SSPM 6
LP 8 9.15 4.5 1.2 1 6.45 9.2 12.3 4.0 4.2 M3 SSPM 8
LP10 9.15 4.5 1.2 1 6.45 9.2 14.8 4.0 4.2 M3 SSPM10

Figure B-23 Using Special Lock Plates (1)
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Figure B-24 Using Special Lock Plates (2)

B-16

Mounting of SSPT Type

Examples of installing SSPT type are shown in Figure B-26.

Figure B-26 Examples of installing SSPT Type
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BALL SPLINE

SSP TYPE [ )
— Cylindrical Spline Nut —
part number structure Mor
examole R ET M- E3- - -/ : L
Moz (2-d ; , key groove . EL
oil hole e U ]
specification with special _E_'E - n 3 =z 2 - - ‘
SSP- standard specification =+ e (- + s 4 - - a] @
SSPS: anti- i’ \« =
corrosion accuracy grade When two spline nuts are used in €Y Broove 2-d ‘ [0)
E'Iank: high | close contact. ) (oil hole) L A
. precision ~ ~ zZ
nominal diameter LU VSISO ssSPa .SSP4 10 SSP13A 1QOAL z
X spline nut does not come with any oil hole.
spline shaft total length
nut length
blank: standard
L:long preload symbol
blank: standard
number of nuts attached T1: light
to one shaft T2: medium
Note: retainer material is resin.
N\ J
e TG major dimensions basic torque rating | basic load rating allowable static mass
D L b t L1 d Ds dynamic | static | dynamic | static moment nut shaft size
. . tolerance tolerance tolerance tolerance tolerance Cr Cor (¢} Co Mo1 Moz
e mm um mm mm mm um mm mm mm mm mm um N-m N-m kN kN N-m N-m kg kg/m
SSP 4 SSPS 4 10 | 0/—9 16 2 1.2 6 - 4 0 0.74 1.05 0.86 1.22 1.97 10.3| 0.0065| 0.10 4
SSP 6 SSPS 6 14 (0] 25 2.5 +14 1.2 10.5 1 6 —12 1.5 24 1.22 2.28 5.1 40 0.019 0.21 6
SSP 8 SSPS 8 16 | —11 25 0 25 0 1.2 10.5 1.5 8 0 21 3.7 1.45 2.87 7.4 50 0.023 0.38 8
SSP 10 SSPS10 21 0 33 —02 3 1.5 13 1.5 10 —15 4.4 8.2 2.73 5.07 18.0 116 0.054 0.60 10
SSP 13A | SSPS13A 24 | —13 36 ’ 3 1.5 15 1.5 13 0 21 39.2 2.67 4.89 13.7 109 0.07 1.0 13A
SSP 16A | SSPS16A 31 50 3.5 2 +0.05 17.5 2 16 —18 60 110 6.12 11.2 46 299 0.15 1.5 16A
SSP 20A | SSPS20A 35 0 63 4 +18 25 0 29 2 20 0 105 194 8.9 16.3 110 560 0.22 2.4 20A
SSP 25A | SSPS25A 42 | —16 71 4 0 25 36 3 25 o1 189 346 12.8 234 171 1,020 0.33 3.7 25A
SSP 30A — 47 80 0 4 25 42 3 30 307 439 18.6 23.2 181 1,470 0.36 5.38 30A
SSP 40A — 64 0 100 | 03 6 3.5 52 4 40 0 674 934 30.8 375 358 2,940 0.95 9.55 40A
SSP 50A — 80 | —19 125 i 8 +22/0| 4 58 4 50 —25 | 1,290 2,950 40.3 64.9 690 4,080 1.9 15.0 50A
SSP 60A — 90 0 140 12 +97 5 67 4 60 0 1,570 3,420 47.7 79.5 881 5,470 2.3 21.6 60A
SSP 80A — 120 —2 160 16 0 6 76 5 80 —30 4,500 6,460 92.8 108 1,990 10,500 6.4 39 80A
SSP 80AL — 120 217 0 +0.1 110 5,980 9,690 123 162 4,310 20,980 9.1 80AL
SSP100A — 150 0 185 | —04 20 +33 7 0 110 5 100 0 | 9,180 12,000 151 160 3,350 18,200 | 11.2 61 100A
SSP100AL — 150 | —25 248 0 160 —35 [12,100 18,000 200 240 7,210 35,600 | 15.8 100AL
SSP 20 SSPS20 32 0 60 [0/—0.2] 4 +18 25 26 2 18.2 0 83 133 7.84 11.3 63 500 0.2 2.0 20
SSP 25 SSPS25 37| _ 16 70 5 0 3 33 3 23 o1 162 239 12.3 16.1 104 830 0.22 3.1 25
SSP 30 — 45 80 0 7 +22 4 +0.05 41 3 28 289 412 18.6 23.2 181 1,470 0.35 4.8 30
SSP 40 — 60 0 100 —03 10 0 4.5 0 55 4 37.4 0 637 882 30.8 375 358 2,940 0.81 8.6 40
SSP 50 — 75 | —19 112 i 15 +27 5 60 4 47 —25 | 1,390 3,180 46.1 74.2 696 4,400 1.5 13.1 50
SSP 60 — 90 [ 0/—-22 | 127 18 0 6 68 4 56.5 | 0/=30 | 2,100 4,800 58.0 127 1,300 8,800 25 19 60
SSP type spline nut comes with a key (refer to page B-14). 1kN=102kgf 1N - m=0.102kgf - m



NIPPON BENRING BALL SPLINE

4 N
SSP-AM TYPE M
SSP5AM e
Il
fifocs ==
T
120 Mp
. SSP4AM - ey
art number structure : i T
P . . >CT,COT g =13
examoie EE Y- B EEE- /0 PN |
' SSP4AM B
B r *{P** —\— 3% SSP4AM spline nut does not come with seal ring. (L)
with special Me2 My
specification - Tt VSN @
H B F
accuracy grade ' ; (]
blank : high When two spline nuts are used in C.Co E
specification | P:iprecision 6Iose contact. ) s o -
SSP AM:_standard ’We m
SSPS AM : anti-corrosion spline shaft total length b‘)ﬁe — e
nominal diameter ] » ] ‘ i
preload symbol > Cr.Cor DIEF — :g a]
blank : standard
number of nuts attached to one shaft T1:light SSPS5AM~10AM ;H; | ( d )
’ ) ~ B il hol
Note:SSP(S)4AM does not come with side-seals. 5 SSP5AM spline nut does not come with any oil hole. [B) ol hote
Material of return cap is resin.
N\ J
£ VDT major dimensions basic torque rating basic load rating allowable static mass
P D L B b t L1 d Ds h7 dynamic static dynamic static moment nut shaft size
tolerance tolerance| +0.05 tolerance Cr Cor C Co Mp My
standard |anti-corrosion 0 Mp2 My2
mm um [ mm mm mm um mm mm mm mm um N-m N-m N N N-m N-m g g8/100mm
SSP 4AM [SSPS 4AM| 8 2|8 | -| | -=-1]-1]-=1 4 0.72 1.00 314 438 059 1.08 25 97 | 4AMm
0 3.36 5.82
-9 0 2.10 2.56
SSP 5AM|SSPS 5AM| 10 18 108 | 2 1.2 6 = 5 —12 2.33 4.05 825 1,160 13.4 16.3 5.1 14.9 5AM
2.55 3.1
SSP 6AM |SSPS 6AM| 12 0 21 13 2 +14 1.2 8 1 6 2.95 5.27 890 1,290 165 20.1 9.2 21.6 6AM
ssP 8AM|ssPs 8AM| 15 | "' | 25 |149| 25 | O 15 |85 |12 | 8 o 5.85 9.83 1,330 1,810 2‘7";1 32'20 15.8 384 | BAM
0 —15 7.84 9.53
SSP10AM|SSPS10AM| 19 —13 30 18 3 1.8 |11 1.5 10 124 194 2,270 2,870 525 63.9 30.7 59.8 10AM
SSP (S) 5AM-10AM type spline nut come with a key (refer to page B-14). Allowable static moment Mp2 and My2 are the values when two spline nuts are 1kN=102kgf 1N -m=0.102kgf-m

used on close contact.
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NIPPON BENRING BALL SPLINE

SSPM TYPE ( )
— Keyless Spline Nut —

K F w Mo1
part number structure ¢G —

example EERI G- B-1l-E5R-B/E Moo © aé/ oI

with special i | —= i m o
specification ~—— —l’ [
=
When two spline nuts are used in o {P L (93]
accuracy grade Glose contact. ) ‘ E
blank: high 2d iet Z
P: precision K (oil hole) L m
SSPM type
spline shaft total length
nominal diameter
preload symbol
number of nuts attached blank: standard
to one shaft T1: light
Note: retainer material is resin.
— J
major dimensions basic torque rating | basic load rating allowable mass
L D L F w C A d B H K G t Ds dynamic | static |dynamic| static | static moment nut | shaft | size
P tolerance tolerance tolerance | Cr Cor C Co Mo1 Moz
mm MM [ mm | mm mm mm mm mm mm mm mm mm mm mm mm um N-m | N-‘m kN kN N m [ N-m kg kg/m
SSPM 6 14 0 25 0 2.2 1.1 1.0 12.0 1 94 | 256 6.8 2.9 1.0 6 |0/—12 1.5 24 1.22 2.28 5.1 40 |0.019| 0.21 6
SSPM 8 16 |—11 25 —02 2.7 1.3 1.2 13.6 1.5 11 30.6 8.5 3.5 1.2 8 0 21 3.7 1.45 2.87 74 50 | 0.023 [ 0.38 8
SSPM10 21 [0/-13| 33 i 27 1.3 1.2 18.6 1.5 13.5 | 35.6 8.5 3.5 1.2 10 —15 4.4 8.2 2.73 5.07 18.0 116 | 0.054 | 060 | 10
Two F type lock plates per SSPM type spline nut are provided (refer to page B-15). 1kN=102kgf 1N+ m=0.102kgf - m
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BALL SPLINE

SSPF TYPE [ )
— Flange Type Nut — "
01
VY
H W
hole x 4 h
S -
S
part number structure C |
( N 1
examole SRR B R/ o
Moz 56| 8 — | — =0
N 4
o
with special —f
specification | w
>
=
accuracy grade When two spline nuts are used in L (%))
o blank: high close contact. 2
specification P: precision N / 2-d =
SSPF: standard - (oil hole) m
SSPFS: anti- i
corrosion spline shaft total length
nominal diameter preload symbol 24
blank: standard (il hole)
number of nuts attached T1: light SSPF6~10 SSPF13A~60 ot hole
to one shaft T2: medium
Note: retainer material is resin.
- )
T DT major dimensions basic torque rating basic load rating allowable mass
P D L Df H P.C.D. diXd2Xh w d Ds dynamic| static | dynamic | static static moment nut shaft size
T | Pae—— . tolerance tolerance tolerance Cr Cor C Co Mo Moz
mm um mm mm mm mm mm mm mm mm mm um N-m N-m kN kN N-m N-m kg kg/m
SSPF 6 |SSPFS 6 14 0 25 30 5 22 |34X%X6.5%X3.3 7.5 1 6 0/—12 1.5 24 1.22 2.28 5.1 40 | 0.037 0.21 6
SSPF 8 |SSPFS 8 16 —11 25 32 5 24 |3.4%X6.5%3.3 7.5 1.5 8 0 24 &7/ 1.45 2.87 74 50 | 0.042 0.38 8
SSPF10 |SSPFS10 21 0 33 0 42 6 32 45x8x4.4 | 105 1.5 10 —15 4.4 8.2 2.73 5.07 18.0 116 | 0.094 0.6 10
SSPF13A |SSPFS13A| 24 —13 36 | —0.2 43 7 33 45%X8x4.4 | 11 1.5 13 0 21 39.2 2.67 4.89 13.7 109 | 0.1 1 13A
SSPF16A |SSPFS16A| 31 50 50 7 40 45X8x4.4 | 18 2 16 —18 60 110 6.12 11.2 46 299 | 0.2 1.5 16A
SSPF20A | SSPFS20A| 35 0 63 58 9 45 |55%X9.5%X54| 225 2 20 0 105 194 8.9 16.3 110 560 | 0.33 24 20A
SSPF25A | SSPFS25A| 42 —16 71 65 9 52 |55%X9.5%X54| 26.5 3 25 1 189 346 12.8 23.4 171 1,020 | 0.45 3.7 25A
SSPF30A — 47 80 0 75 10 60 |6.6X11xX6.5| 30 3 30 307 439 18.6 23.2 181 1,470 | 0.55 5.38 | 30A
SSPF40A — 64 0| 100 | _ 03 100 14 82 9X14X8.6 36 4 40 0 674 934 30.8 37.5 358 2,940 1.41 9.55 | 40A
SSPF50A — 80 —19 | 125 ’ 124 16 102 |11X17.5%X11| 46.5 4 50 —25 | 1,290 2,950 40.3 64.9 690 4,080 | 2.73 15.0 50A
SSPFG0A — 90 |0/—22| 140 129 18 107 [11X17.5X11| 52 4 60 0/—30| 1,570 2,620 47.7 79.5 881 5470 | 3.2 21.6 60A
SSPF20 |SSPFS20 32 0 60 |0/—0.2 51 7 40 45%X8x4.4 | 23 2 18.2 0 83 133 7.84 11.3 63 500 | 0.22 2 20
SSPF25 | SSPFS25 37 —16 70 60 9 47 |55%X9.5%X54| 26 3 23 o4 162 239 12.3 16.1 104 830 | 0.32 3.1 25
SSPF30 — 45 80 0 70 10 54 | 6.6X11X6.5| 30 3 28 289 412 18.6 23.2 181 1,470 | 0.51 4.8 30
SSPF40 — 60 0| 100 | _ 03 90 14 72 9X14X8.6 36 4 37.4 0 637 882 30.8 37.5 358 2,940 1.15 8.6 40
SSPF50 — 75 —19 | 112 ’ 113 16 91 [11X17.5X11| 40 4 47 —25 | 1,390 3,180 46.1 74.2 696 4,400 | 2.1 13.1 50
SSPF60 — 90 [0/—22| 127 129 18 107 |11X17.5X11| 455 4 56.5 | 0/—30] 2,100 4,800 58.0 127 1,300 8,800 | 3.3 19 60

1kN=102kgf 1N - m=0.102kgf - m
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NIPPON BENRING BALL SPLINE

SSPT TYPE [ )
— Two Side Cut Flange Type —
Mo+
VR
H, W

mounting hole x 2

part number structure

exarmole [T - E} - ZEBS /GO

with special

di

| |]>WLW<H—.—”—
I

w
specification | | E
When two spline nuts are used in (93]
accuracy grade Glose contact. ) E
blank: high N | z
P: precision m
SSPT type
spline shaft total length
2d L
nominal diameter B (oil hole)
preload symbol
number of nuts attached blank: standard
to one shaft T1: light
Note: retainer material is resin.
— J
major dimensions basic torque rating | basic load rating allowable mass
L D L Df B H P.C.D. diXd2Xh w d Ds dynamic | static | dynamic | static static moment nut shaft | size
P tolerance tolerance tolerance Cr Cor C Co Mo+ Moz
mm | um | mm | mm mm mm mm mm mm mm mm mm um N:m N-m kN kN N-:m N-:m kg kg/m
SSPT 6 14 0| 25 0 30 18 5 22 3.4X6.5%X3.3 7.5 1 6 0/—12 1.5 2.4 1.22 2.28 5.1 40 0.029 | 0.21 6
SSPT 8 16 |—11| 25 —0.2 32 21 5 24 3.4X6.5X3.3 7.5 15 8 0 21 3.7 1.45 2.87 7.4 50 0.035 | 0.38 8
SSPTI10 21 [0/—13] 33 ) 42 25 6 32 45X8x4.4 10.5 1.5 10 —15 4.4 8.2 273 5.07 18.0 116 0.075 | 0.6 10

1kN=102kgf 1N - m=0.102kgf - m
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NIPPON BENRING BALL SPLINE

SSPT-AM TYPE
SSPK-AM TYPE

— Light and Compact Flange Type —

My

part number structure

SGU sk 10[awl2RT Raool plicu

II]>D’_¢-_‘<[II
il

>CT,COT

with special g
specification E
specification (4AM) (]
SSPT AM:standard accuracy grade R
SSPTS AM : anti-carrosion blank: high =
(BAM~10AM) P: precision SSPT4AM m
SSPK AM :standard #SSPT4AM spline nut
SSPKS AM : anti-corrosion spline shaft total length does not come with seal ring. My
/=

nominal diameter

preload symbol

number of nuts attached blank: standard A
to one shaft T1: light
Note: Nut material of SSPT-AM and SSPK-AM is stainless steel. r - ;30;’)
Mp 4 )/,
/=

Sﬁ%F

!

SSPK5AM~10AM =

B
¥ SSPK5AM spline nut ()
does not come with oil groove.
N J
£T0 GTTDED major dimensions basic torque rating | basic load rating allowable mass
P D hé L B Df K H P.C.D.| di w d2 Ds h7 dynamic| static |dynamic| static static moment nut shaft size
tolerance tolerance Cr Cor C Co Mp My
standard anti-corrosion Mp2 My2
mm Mum mm mm mm mm mm mm mm mm mm mm um N-m N-m N N N-m N-m g g/100mm
SSPT 4AM|SSPTS 4AM| 8 ol 2] 8 | 2t |10 |25 | 15 | 34| - - 4 072 | 100 | 314 | 438 g'gg il 50| 97 | aAm
ssPK 5AM|ssPks 5AM| 10 | “°| 18 | 108 | 23 | 18 |34 | 17 | 34 | 28 1 5 | _ 3| 238 | aos| 825|160 | 20| 2% | 107 | 149 | 5AM
SSPK GAM|SSPKS 6AM| 12 ol 20 |13 | 25| 20 |3 19 | 34 | 35 1 6 295 | 527 | 890 | 1,290 12'25 23':1 147 | 216 | 6AM
SSPK 8AM|SSPKS 8AM| 15 -1 25 14.9 28 22 | 3.95 22 34 3.5 1.2 8 0 5.85 9.83 | 1,330 | 1,810 2;';1 32'30 239 38.4 8AM
SSPK10AM|SSPKSTOAM| 19 | _ 9| 20 |18 | 36 | 28 |4 28 | 45 | 5 15 | 10 | T 124 | 194 | 2270 [ 2870 | J¥ | 9| 440 | s98 [10AM

Allowable static moment Mp2 and Myz are the values when two spline nuts are used in close contact. 1N=102gf 1N-m=102gf-m
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NIPPON BENRING BALL SPLINE

COMMERCIAL
BALL SPLINE

Standard and maximum length of NB ball spline shaft are shown in Table B-18.

Table B-18 Standard and Maximum Length of SSP Type unit : mm
) maximum Igngth
size standard length high-grade preasg-grade
4 100 150 200 300 315 200 part number structure
) 150 200 300 400 400 315
6 150 200 300 400 400 | 315 example EEE BB B-B-EEE /N
8 150 200 300 400 500 500 400
10 200 300 400 500 600 630 630
13A 200 300 400 500 600 1,500 | 1,500
16A 200 300 400 500 600 1,500 | 1,500 nut shape
20A 300 500 1,000 SSP: cylindrical type with special o
25A 300 500 1.000 SSPF: flange type | specification =
30A 300 500 1,000 nominal diameter spline shaft total length %
40A 500 1,000 commercial spline shaft number of nuts attached to one shaft %
50A 500 1,000 2000 | 2.000
60A 500 1,000 ’ ’
80A - ( R
80AL - G
100A —
100AL - — o
20 300 500 1,000 l »
25 300 500 1,000 - - T - - a
30 300 500 1,000
40 500 1,000 2,000 | 2,000 i
50 500 1,000 L
60 500 1,000
+ Applicable to rotary ball spline SPR, SPB-KP, SPB type and stroke spline SPLFS type, except for precision-grade of SPR and - J
SPLFS type.
« Please contact NB for shaft lengths exceeding maximum length. major dimensions aplcate ot
nominal diameter| 25 standarlc_j length |l
n|n
mm mm n|n
20A 20 500 1,000 2,000 3,000 4,000 5,000 [O]|O
25A 25 500 1,000 2,000 3,000 4,000 5,000 |O|O
30A 30 500 1,000 2,000 3,000 4,000 5,000 |O|O
40A 40 500 1,000 2,000 3,000 4,000 5,000 |O|O
50A 50 500 1,000 2,000 3,000 4,000 5,000 |O|O
20 18.2 500 1,000 2,000 3,000 4,000 5,000 |O|O
25 23 500 1,000 2,000 3,000 4,000 5,000 |O|O
30 28 500 1,000 2,000 3,000 4,000 5,000 [O]O
40 374 500 1,000 2,000 3,000 4,000 5,000 |O|O
50 47 500 1,000 2,000 3,000 4,000 5,000 |O|O
« Tolerance of total length Oyes — none

total length up to 4,000: JIS B0405 coarse grade
total length greater than 4,000: =5.0mm
Please specify tolerances when required.
- Please refer to dimension tables for nut shape and dimensions.
* When a commercial shaft is used, the load rating of the nut is approximately 70% of indicated rating in the dimension tables.
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ROTARY BALL SPLINE

ROTARY BALL SPLINE

The NB rotary ball spline can be used for both rotational motion and
linear motion. The applications include SCARA robots, vertical shaft
of assembly equipment, tool changers, and loaders, etc.

STRUCTURE AND ADVANTAGES

The NB Rotary Ball Spline nut consists of a spline
nut and a rotating portion using either cross rollers
for SPR or balls for SPB.

High Accuracy

Ball Splines transfer torque and achieve accurate
positioning in the linear direction.

By adding the rotating portion, Rotary Ball Splines
can achieve accurate positioning in the linear and
rotational directions.

Half the Parts, Reduction in Installation Cost
The Spline nut and rotary bearing are combined in
order to significantly reduce the number of parts,
compared to conventional system.

The combination also reduces the housing thickness
to a minimum, resulting in light weight and easy
installation.

Figure B-27 Structure of SPR type
P

Compact and High Rigidity (SPR type)
The cross rollers are directly attached to the ball
spline's outer cylinder, resulting in a compact and
light design.

SPR type has high rigidity despite its compactness.
The tool changer is one typical application.

High Rigidity and High Speed(SPB type)
SPB type is a combination of a spline nut and
angular contact bearings.

The rotary portion is a set of angular contact
bearings which are aligned in the back-to-back
duplex manner.

SPB type can bear radial, axial, and moment loads in
a well-balanced way, thus best suited to high speed
rotational applications.

tightening screw for installation flange

cross roller elements

ball elements

Figure B-28 Structure of SPB-KP type and SPB type

SPB-KP type )
o retainer  oil hole for
lubrication groove linear portion

flange outer ring
spline nut

side-seal angular contact

bearing retainer

oil hole for
rotary portion

spline shaft

% When lubricating linear portion, both oil hole linear and
rotary can match by aligning the raceway grooves of
the shaft with the marking of flange outer ring.

SPB type

L angular contact
A ,’ bearing retainer

ball elements
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ACCURACY OF SPR TYPE

The accuracy of SPR type is measured at the points shown in Figure B-29.

Figure B-29 Accuracy Measurement Points
s 1)
A-B 1 @ [A-B]

support area spline shaft rotary ball S
spline nut

part attachment area part attachment area

Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.
The part attachment area is the portion to which other parts, such as gears are attached.

J

Table B-19 Tolerance of Spline
Shaft Groove Torsion (Max.)

Tolerance of Spline Shaft Groove Torsion (Max.)
The groove torsion is indicated per 100mm, arbitrarily set as the effective length of the

spline shaft section. tolerance
13um.100mm
Table B-20 Tolerance Relative to Spline Support Area (Max.) unit: um
(Dradial runout of part (@radial runout of the end ®perpendicularity
part number attachment area (when g?ifnfj?:gﬁ‘s)l;re]gusezg% ﬁﬁctﬂggrawing) of the flange
SPR 6 14
SPR 8 9 14
SPR10 17
SPR13
SPR16 19 11 18
SPR20A
SPR25A
SPR30A 22 13 21
SPR40A
SPR50A 25 16 25
SPR60A 29 19 29
SPR20 19 11 18
SPR25
SPR30 22 13 21
SPR40
SPR50 25 16 25
SPR60 29 19 29
Table B-21 @Radial Runout of Outer Surface of Rotary Spline Nut Relative to Spline Support Area (Max.)  unit: um
spline shaft size
total length (mm) 13, 16, 25A. 25, 40A. 40,
greater than | or less 6,8 1w 20A. 20 30A. 30 50A. 50 604, 60
— 200 46 36 34 32 32 30
200 315 89 54 45 39 36 34
315 400 126 68 53 44 39 36
400 500 163* 82 62 50 43 38
500 630 — 102 75 57 47 41
630 800 — - 92 68 54 45
800 1,000 — — 115 83 63 51
1,000 1,250 — — 153 102 76 59
1,250 1,600 — — 256** 210 175 70
1,600 2,000 — - 394 311 224 179
*%Please contact NB for spline shafts exceeding 2000mn. * SPR6 shaft Max. length: 400mm SPR13, SPR16 Max.length: 1500mm
B-33
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NIPPON BENRING ROTARY BALL SPLINE
ACCURACY OF SPB TYPE PRELOAD AND CLEARANCE

The accuracy of SPB type is measured at the points shown in Figure B-30. Preload and clearance of linear motion are available with a standard preload(blank), light preload(T1), and
Figure B-30 Accuracy Measurement Points medium preload(T2).
( SPB-KP type ) Table B-26 Preload and Clearance of SPR Type unit: um Table B-27 Preload and Clearance of SPB-KP and SPB Type Linear Motion) unit: ym
part number| standard | light (T1) | medium (T2) part number | standard| light (T1) | medium (T2)
SPR 6 SPB 6KP
sPR8 | -1 |~ 6~—2)  _ SPB8KP | 0~+3| =3~ 0 -
SPR10 SPB10KP
SPR13 | —3~+1 |- 8~-3 SPB13KP _a _g8~—3|—13~ —
SPR16 —13~— 8  “sppiekpi6 | o 1| ~8~"3|718~ —8
SPR20A SPB20KP,20 | _ , PP P
SPB type SPR25A| —4~+2 | —12~—4|-20~—12  _SPB25KP.25 | 4~ 12| ~12~—4|~20~—12
. SPR30A Please contact NB for other than preload standards
linear ' SpR40A above. 2
motion [SPR50A | —6~+3 | —18~—6|—30~—18 ) o 3
SPRG0OA Table B-28 Preload and Operating Conditions z
SPR20 preload | symbol operating conditions ;
SPR25 —4~+2 | —12~—4|—20~—12 minute vibration is applied. E
Note : The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft. SPR30 standard| blank |a preCIS.e mot_lon_ 1S re_quweq. . %
The part attachment area is the portion to which other parts, such as gears, are attached. SPR40 moment is applied in a given direction. -
@ and ® indicate radial runout during rotational motion. SPR50 —6~+3 | —18~—6|—-30~—18 light vibration is applied. %
J SPR60 light T1 light torsional load is applied.
. . . ) cyclic torque is applied.
Tolerance of Spline Shaft Groove Torsion (Max.) Table B-22 Tolerance of Spline Shaft Groove Torsion (Max.) shock/vibration is applied.
The groove torsion is indicated per 100mm, arbitrarily set as accuracy grade high precision (P) medium| T2 over-hang load is applied.
the effective length of the spline shaft section. tolerance| 134m/100mm | 6 um/100mm torsional load is applied.
% Frictional resistance may be affected by preload.
Table B-23 Tolerance Relative to Spline Support Area (Max.) unit: um
(Dradial runout of part @ratial unout ofthe end of the spine st sectin |~ @perpendicularity of the HOLLOW SPLINE SHAFT
part number attachment area (when grinding is requested on the drawing) flange
5o high-grade |precision-grade(P)| high-grade |precision-grade(P)| high-grade | precision-grade (P) NB provides hollow shafts. It can be used for running cable, air piping, and weight reduction. Table B-29
SPB 8KP 14 8 9 6 14 10 shows a list of recommendeg inner diameter for hollow spline shaft (SUJ2).
SPB10KP 17 10 Table B-29 Recommended Inner Diameter for Hollow Spline Shaft
SPB13KP outer | inner  [second moment|cross-sectional
SPB16KP,16 19 12 11 8 18 13 part number diameter|diameter| of inertia | coefficient
SPB20KP,20 Ds | d | . 4 .
SPB25KP,25 22 13 13 9 21 16 SPR 6 [SPB 6KP mg g mrgs 3 m{g 5
Table B-24 Tolerance of Angular Contact Bearing Rotation (Max.) unit: um Table B-25 ©Radial Runout of Spline Nut Relative to Spline Support Area(Max.)  unit: yum ggg 13 ggg 12';’; 18 2 lig ggg _
@runou’g of flange ®radial runout of spline shaft size SPR13 |SPB13KP 13 6 | 1,260 1 82. 3 o
part number | Mountingside | outer ring total length| | g | 45 |i31620 25 SPR16_|SPBI6KP16 | 16 | 8 | 2780 | 323 $
high- - |precision-| - high- | precision- () SPR20A [SPB20KP,20 | 20 | 10 | 6,860 | 637
grade |grade(P) | grade |grade(P) greater| oo high Frecism high- Frecism high- Frecism high- Fredsm high- [esiin- SPR25A |SPB25KP.25 | 25 | 15 |15.400 | 1100
_SPB 6KP | than (grade|gak(P)grade [gedklP) | grade|gatklP) | grade|gaklP | grade g ) * - :
SPB 8KP 6 6 8 8 — | 200[ 46|26 | 46/26| 36/20| 34| 18] 32| 18
SPB1OKP 200] 315] 89 57 | 89] 57 | 54| 32| 45] 25] 39| 21 SPECIAL REQUIREMENTS
_SPBI3KP___| 9 9 315 400[126] — [126] 82| 68[ 41 | 53] 31] 44[ 25
SPB16KP,16 8 8 400[ 500[ — | — [163] — | 82|51 | 62| 38| 50[ 29 NB provides customization such as shaft-end  Figure B-31 Examples of Shaft-end Machining
_SPB20KP,20 | 10 10 500{ 630] — | — | — |~ [102{65] 75| 46| 57| 34 machining, spline nut machining, and surface
SPB25KP,25 630] 800| - |—|—|—-|—]|—|092| 58] 68| 42 treatment per customer requests.Please contact NB
80011.000] — | = | = | = | = | — [115] 75] 83 52 for the inner diameter of SPR20~SPR60.
1,000(1,250[ — | = | = | = | — | — [153] 97[102| 65
1,250(1,600( — | — [ — | = | — | — [256*180210{140
1,600(2,000] — | = [ = | = | = | — [394[314|311[241

*SPB16, 13KP, and 16KP shaft maximum length : 1,500mm
*Please contact NB for spline shafts exceeding 2,000mm.
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ROTARY BALL SPLINE

The flange attachment screws of SPR type have been pre-adjusted for smooth rotary movement and should Since NB rotary ball spline nuts are equipped with seals at both the spline portion and the rotational
never be loosened. Shock loading to the flange assembly should be avoided as this can degrade the accuracy portion, the lubricant is retained for an extended period of time. The spline nut is prelubricated with lithium
of movement and deteriorate the overall performance. soap based grease prior to shipment for immediate use. Please relubricate with a similar type of grease
The spacer of SPB type is properly adjusted to produce the best preload condition. Shock loading to the periodically depending on the operating conditions.

spacer should be avoided as this can change the preload condition and deteriorate the accuracy.

Please fix the mounting screws diagonally. The recommended torque values for medium-hardness steel screws

are listed in Table B-30.

Table B-30 Recommended Torque unit:N-m

mounting
SoE M2 |M2.5{ M3 | M4 | M5 | M6 | M8

recommended

torque 04|109(14(32|6.6|11.2(1276

Low dust generation grease is available from NB standard grease. (refer to page Eng-40)
However, an oil lubricant is recommended for high-speed applications. A grease fitting or machining oil holes
is optional (Figure B-35-38), please contact NB for details.

SPR Type

A grease fitting for rotational portion and machining oil hole for spline portion are optional.

Figure B-35 Example of Installed Grease Fitting

Figure B-36 SPR type Oil Hole

grease fitting | |

Qil Hole o]
(for alloy steel screw) T 3
h 3
SPR Type Figure B-32 SPR type Mounting Method = 4 =
When the flange of SPR type is to be used with a ( g = F E
faucet joint (as shown in Figure B-32) the housing - £ I 1 5
bore should be machined to a tolerance of H7 and g-é , T ‘ i E
to a minimum depth of 60% of the flange thickness. i %
If only a light load is applied to the SPR in operation, ‘
the flange can be used without a pilot end. greater than D+(0.3~1.0)
SPB-KP Type SPB Type
_ Lubrication is done through oil hole on the outer ring. Rotational portion has an oil hole as a standard. For

SPB-KP Type

The housing bore for the SPB-KP type should be
matched to a tolerance of H7 and keep enough depth
( as shown in Figure B-33) so that the outer ring is
inside the housing.

SPB Type

The housing bore for the SPB type should be
machined to a tolerance of H7 and contain enough
depth so that the outer ring is inside the housing. If
not, the outer ring may fall off.

Insertion of Spline Shaft

When inserting the spline shaft into the rotary ball
spline nut, ensure that the ball elements do not drop
out. This is done by aligning the raceway grooves
of the shaft with the rows of ball elements and seal
-lip of the nut. Then, carefully insert the spline shaft
through the spline nut.

-

flange outer ring

B-36

It is applied the spline portion and the cross roller
portion simultaneously.

Figure B-37 SPB-KP type Oil Hole

lubrication, it is recommended to mount a grease
fitting or oil hole to housing. Machining oil hole for
spline portion is available. Please contact NB.

Figure B-38 SPB type Oil Hole

( )

grease fittting mm

lubrication groove

( 1)
angular contact bearings
oil hole

grease fitting m -H

angular contact bearings

oil hole
spline portion

oil hole
option

lubrication
groove
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NIPPON BENRING ROTARY BALL SPLINE

NUT ORIENTATION APPLICATION EXAMPLES

Unless otherwise specified, the orientation of two Figure B-39 Nut Orientation and NB mark ( N 0
nuts SPR, SPB-KP and SPB type is shown in ( )
Figure B-39. In other cases please specify the = :
orientation of nut(s) with shaft. o - ‘
- B ball screw

[
NB JAPAN NB JAPAN NB JAPAN ‘ ‘ !
|

—
| . - ‘

ball screw

OPERATING CONDITIONS ‘ NB SPR

A Set of Spline Nut and Spline Shaft  Figure B-40 NB mark Alignment

The ball spline's accuracy and preload is guaranteed ( SPRT N
when spline nut and shaft are aligned as shown ‘ype

in Figure B-40. Please make sure to align the NB align -
marks when reinserting the shaft. s | T 1 g
At this time, both NB marks on the nut and shaft NBJAPAN| j
should be aligned in the same direction as when |

delivered. =3
When inserting the spline shaft into the spline nut, ]
gnsure that t_he'ball elements do not drop out. This SPB-KP Type
is done by aligning the receway grooves of the shaft . _
with the rows of ball elements and the seal lip of the align —ir] |
nut. Then, carefully insert the spline shaft through \B JAPAN ]
the spline nut. In case that the nut is preloaded, _(NBUAPAN|
please exercise additional care. And also, do not
disassemble the spline nut. —

SPR Type -

Please do not loosen the fastening screws for SPB Type align

installation flange. The fastening screws are =
properly adjusted. Please handle with great care, I
the accuracy is affected if an excessive impact is . I
applied. E

SPB Type

Please do not adjust the spacer. The spacer is \_ Yy,
adjusted to provide a proper spacing for the best

preload condition. Please handle with great care,

the accuracy is affected if the spacer is slipped by an impact, etc..

Operating Temperature
Resin retainers are used in the rotary ball spline, since the operating temperature should never exceed 80°C.

Dust Prevention

Foreign particles or dust in the rotary ball spline nut affect the motion accuracy and shorten the lifetime.
Standard seals will perform well for dust prevention under normal operating conditions; however, in a harsh
environment, it is necessary to attach bellows or protective covers.
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ROTARY BALL SPLINE

SPR TYPE [ )
Mo 4d 0 G depth F
N (oil hole from back side)
] installation flange
_A_/f; fastening screw
o o
[a|¥a}
part number structure
RSN SPR 2582811 B436//CU|
G depth F 3
(oil hole from back side) =
)
) ) installation flange <
S‘gggiﬁsg:t%ﬂ fastening screw 'UEJ
o o ®
SPR type spline shaft total length [a|}al e
&
nominal diameter preload symbol
blank: standard
number of nuts attached to T1: light
one shaft T2: medium
N SR SPR13~60
ote: retainer material is resin.
- )
major dimensions major dimensions of cross roller bearing spline shaft ball spline cross roller bearing allowable mass
D1 D2 L Pi| S h | H D3 P2 | d G F 6 Ds basic torque rating | basic load rating basic load rating static nut shaft
part number tolerance tolerance | P.C.D. tolerance| P.C.D. tolerance | dynamic | static | dynamic | static | dynamic | static | *maximum | moment size
Cr Cor C Co Cr Cor | revolutions | Mo
mm| um|mm|mm|mm|mm mm|mm|mm|mm|um|mm|mm mm mm Mm | N*m [ N-m kN kN kN kN rom N-:m kg kg/m
SPR 6 20 13| 25 16 [ M2 | 25| 5| 6.5 30(0/-21] 24| 24| M3 5 |20° 6 |0/—12 1.5 24| 1.22 228 | 0.6 0.5 2,940 51| 0.04 0.21 6
SPR 8 22 o[ 15 | 25 18 [M2.5| 3 6| 65| 33 0 271 29| M3 5 [20° 8 0 21 37| 145 2.87 1.2 1.10 | 2,580 74| 0.05 0.38 8
SPR10 27|—211 19| 33| 0 [ 22 |M3]| 4 8|7 40 o5 33| 34| M3 5 |20° 10 —15 4.4 82| 273 507 | 24 245 | 2,060 18.0| 0.09 060 [10
SPR13 29 24 | 36|—02( 24 |[M3| 5 8|9 50 ° 42]34] M3 5 [15° 13 0 21 39.2| 267 489 | 29 3.70 | 1,350 13.7| 0.7 1.0 13
SPR16 36 0 31 | 50 30 | M4| 6 |10 |11 60 0 50| 45| M3 5 | 15° 16 —18 60 110 6.12 11.2 5.6 6.70 | 1,080 46 0.33 1.5 16
SPR20A 44 —o5 35| 63 38 |M4| 7 |12 |13 72 —30 62| 4.5 [M6x0.75| 5.5] 15° 20 0 105 194 8.9 16.3 6.55 8.79 890 110 0.57 24 20A
SPR25A 55 42 | 71 47 |[M5| 8 | 13 |16 82 72| 4.5 [M6x0.75| 7 | 15° 25 — 21 189 346 12.8 23.4 9.63 | 12.7 700 171 0.81 3.7 25A
SPR30A 61 0| 47 | 80 0 52 | M6 |10 | 17 |17 |100 0| 86| 6.6 [M6X0.75| 7.5| 15° 30 307 439 18.6 23.2 11.8 171 640 181 1.19 538 |30A
SPR40A 76|—30{ 64 | 100 —03 66 | M6 (10 | 23 |20 [120|—35[104[9 [M6X075 9 | 15° 40 0 674 934 30.8 375 | 23.0 32.3 510 358 2.25 9.55 [40A
SPR50A 92 0[ 80 | 125 80 [mM8[13 | 24 [22 [134 0[118| 9 [M6X0.75/10 | 15° 50 —25 [1,290 [2,950 40.3 649 | 27.8 44.0 430 690 3.57 [15.0 50A
SPRG0OA 107 |—35) 90 | 140 95 | M8 |13 | 25 |25 |155|—40{137|9 |M6X0.75[11.5| 15° 60 |0/—30{1,570 [2,620 47.7 79.5 | 29.0 48.8 370 881 5.03 [21.6 60A
SPR20 40 0] 34 | 60(0/-02| 34 |[M4| 7 | 12 |13 66 0| 56| 4.5 [M6X0.75| 5.5| 15° 18.2 0 83 133 7.84 113 5.90 7235 980 63 0.45 2.0 20
SPR25 50(—25[ 40 | 70 42 |[M5| 8 | 13 |16 78|—30] 68| 4.5 [M6x0.75) 7 | 15° 23 — o1 162 239 12.3 16.1 9.11 | 115 770 104 0.75 3.1 25
SPR30 61 0| 47 | 80 0 52 | M6 |10 | 17 |17 |100 0| 86| 6.6 [M6X0.75| 7.5| 15° 28 289 412 18.6 23.2 11.8 171 640 181 1.25 4.8 30
SPR40 76|—30{ 62 | 100 —03 64 | M6 ({10 | 23 |20 [120|—35[104[9 [M6X075 9 | 15° 374 0 637 882 30.8 375 | 23.0 32.3 510 358 2.30 8.6 40
SPR50 88 0[ 75 | 112 “[ 77 [m8[13 | 24 [22 130 0[114[9 [M6X0.75{10 | 15° 47 —25 (1,390 (3,180 46.1 742 | 27.2 421 450 696 3.10 |13.1 50
SPR60 102 |—35| 90 | 127 90 | M8 |13 | 25 |25 |150|—40{132| 9 |M6X0.75[11.5| 15° 56.5 [0/—30{2,100 |[4,800 58.0 127 26.5 42.6 400 [1,300 470 |19 60
Please contact NB for the grease fitting and relubrication method. $*Maximum revolutions with grease lubrication. 1kN=102kgf 1N-m=0.102kgf-m

Contact NB for further information in case oil lubrication is required.
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ROTARY BALL SPLINE

SPB-KP TYPE g h
Mo
2-d2 &
(oil hole)
part number structure 1
exemele ET) ) (3B - I/ EEE=y g Ihn=EE
with special WH| | |h 3
specification Bi B2 SPB6KP~10KP =
)
accuracy grade =<
blank : high & 2
P :precision ? c
Mo N 0
SPB KP type . (O T
spline shaft total length o 5t —
& /P2 &, -~ z
nominal diameter preload symbol for linear portion ’ RN
blank: standard = & é'\ \
number of nuts attached to T1: light f?’s‘\o
one shaft T2: medium 388 (= o %5 3 !/‘& ‘
[
— —) X 3@’{5
N\ NS
—-1 QKD
N 2
S a
2-d2 T - “‘9 P4
(oil hole)
T WH SPB13KP~25KP 6-S depth h
B1 B2
L
- J
. . . . . . . . rotary ball spline angular contact bearings [allowable
major dimensions major dimensions of angular contact bearing spline shaft| . . . . i e i mass
basic torque rating|basic load rating|basic load rating|*maximum| static
part number D1 h7 D2 L P1 S h D3 g6 D4 H B1 B2 P2 d1 w d2 Ds dynamic| static [dynamic| static |[dynamic| static |revolutions| moment| nut |shaft| size
tolerance P.C.D. tolerance P.C.D. tolerance] Ct | Cor C Co Cr Cor Mo
mm | um | mm | mm | mm mm | mm|(um | mm|mm| mm| mm| mm mm | mm [ mm [ mm|um|[Nm|[Nm/| kN kN kN kN rom | N-m | kg |kg/m
SPB 6KP |20 14 | 25 16 | M2 3 28 23 38 3 13 6 33 24 [ 35 |1 6 _12 15| 24| 1.22| 228| 435 | 274 | 8,100 5.10.07 [0.21 6
SPB 8KP |24 ol 16 | 25 19 [M26| 3 32 44 3 13 6 38 34 (35 |1 8 0 2.1 37| 145| 287 | 454 | 3.13 | 7,000 7410.10(0.38 | 8
SPB10KP | 28 -21 21 33 | 23 |M3 4 36 | g | 48 3 15 9 42 34 (45 |1 10 |15 44| 82| 273| 5.07| 6.86 | 482 | 6,200 | 18.0(0.14(0.60 | 10
SPB13KP | 30 24 | 36 | 25 |M3 5 44 | 25| 56 4 18 9 50 34 |5 1 13 0| 21 39.2| 267 | 489 945 | 7.01 | 5,000 | 13.7(0.23 |1.0 13
SPB16KP | 36 o | 31 50 | 30 M4 6 48 64 6 21 10 | 56 45 |45 |15 | 16 | 18| 60 |110 6.12(11.2 |10.2 8.56 |4,200| 46 |0.37|15 16
SPB20KP |435| 25 | 35 | 63 | 36 |M5 8 56 10 72 6 21 12 | 64 45 | 45 |15 | 20 0 105 | 194 8.9 |(16.3 |10.9 10.1 3,600 |110 |0.55(|2.4 | 20
SPB2BKP |52 | .0 |42 | 71 |44 (M5 | 8 |66 |29 |86 | 7 |25 | 13| 75 55|55 |15 | 25 | 21 [189 (346 [128 (234 (137 [129 |3,100 171 |084(37 | 25

»*Maximum revolutions with grease lubrication.
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NIPPON BENRING ROTARY BALL SPLINE

SPB TYPE [ )

part number structure

exemele I B- R/ —

D2
=
LR

P1

D1

P2

D3

— z
(=}
with special ;
specification | 2
@
accuracy grade ,32
blank : high 1 =
P :precision %
C
SPBtype | spline shaft total length H &
B1 B2
nominal diameter preload symbol
blank: standard L
number of nuts attached to T1: light
one shaft T2: medium
_ )
major dimensions major dimensions of angular contact bearing spline shaft rotary ball spline angular contact bearings | allowable mass
Dih7 L P1 S} h D2 D3 H B1 B2 P2 d Ds basic torque rating| basic load rating | basic load rating e static nut shaft
part number tolerance P.C.D. tolerance P.C.D. tolerance | dynamic | static | dynamic | static |dynamic| static r;evolutions moment size
Cr Cor C Co Cr Cor o Mo
mm | um | mm | mm mm | mm | um | mm | mm | mm | mm | mm | mm mm um N:m N:m kN kN kN kN P N:m kg kg/m
SPB16 39.5 0| 50 32 | M5 8 52 0 68 5 37 10 | 60 | 45 16 |0/—18 60 110 6.12 11.2 13.0 12.8 | 4,000 46 0.54 1.5 16
SPB20 435 | —25| 63 36 | M5 8 56 —7 72 6 48 12 | 64 | 45 20 0 105 194 8.9 16.3 174 17.2 | 3,600 110 0.70 24 20
SPB25 53 |0/—30] 71 45 | M6 8 62 78 6 55 13 | 70 | 45 25 —21 189 346 12.8 23.4 221 22.5 | 3,200 171 0.91 3.7 25

#Maximum revolutions with grease lubrication. (please contact NB in case of oil lubrication.) 1kN=102kgf 1N -m=0.102kgf+m
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NIPPON B=eNRING

STROKE BALL SPLINE

The NB stroke ball spine SPLFS type is a highly accurate linear
motion bearing with a limited stroke, to which both radial load and
torque can be applied at the same time. It operates with extremely
low dynamic friction.

STRUCTURE AND ADVANTAGES

The NB stroke ball spline consists of a nut and a shaft both with raceway grooves. The flanged spline nut
consists of an outer cylinder, a retainer, side-rings, and ball elements.

Since the retainer in the nut is equipped with ball pockets, the ball elements do not contact each other, which
allows for a smooth linear motion. The stroke is limited since the retainer is a non-circulating type. For normal
operation, it is recommended to consider 80% of the maximum stroke shown in the dimension table as an
actual stroke length.

Extremely low Dynamic Friction and  All Stainless Steel Type

Low Noise Since all the components are made of stainless steel,
The rolling elements are separated by the ball this stroke ball spline has an excellent corrosion
pockets so that they do not contact each other. The resistance and heat resistance (operating temperature:
stroke length is limited, but extremely low dynamic 20 to 1407C). It is ideal for clean room or vacuum
friction and low noise are realized because the  @pplications.

rolling elements do not circulate. Lubrication

Compact-Size A lubricant groove and two lubrication holes

With the nut about 20% smaller than those of  are Provided on the outer surface of the nut,
conventional ball splines, it contributes to space Wh'Ch_ allows for an easy designing of lubricant
saving. replenishment.

Figure B-41 Structure of SPLFS type
( 7

ball elements retainer
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STROKE BALL SPLINE

ACCURACY

The accuracy of the NB stroke ball spline is measured at the points shown in Figure B-42.
Figure B-42 Accuracy Measurement Points

4 1)
stroke ball
support area spline nut AB support area
part attachment spline shaft part attachment
area [A] [B] area
A-B A-B
A-B A-B

Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.
The part attachment area is the portion to which other parts, such as gears are attached.

J

Tolerance of Spline Shaft Groove Torsion (Max.) Table B-31 Tolerance of Spline Shaft
o I Groove Torsion (Max.)
The groove torsion is indicated per 100mm, arbitrarily set as the

effective length of the spline shaft section. tolerance
13um/100mm
Table B-32 Tolerance Relative to Spline Support Area (Max.) unit: um
@ radial runout of part (@ radial runout of the ® radial runout
part number attachment area end of the spline shaft section of the flange
SPLFS 6 14 9 11
SPLFS 8 14 9 1
SPLFS10 17 9 13
SPLFS13 19 1 13
SPLFS16 19 11 13

Table B-33 @Radial Runout of Outer Surface of Spline Nut Relative to Spline Support Area (Max.)  unit: um

spline shaft total length (mm) size
greater than or less 6.8 10 13. 16

- 200 46 36 34
200 315 89 54 45
315 400 126* 68 53
400 500 163* 82 62
500 630 - 102 75
630 800 - - 92
800 1,000 - — 115

1,000 1,250 - - 153

1,250 1,500 - - 256

* SPLFS6 maximum shaft length: 400 mm
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NIPPON B=eNRING

PRELOAD AND CLEARANCE

Preload and clearance are expressed in terms of clearance in the rotational direction. For the SPLFS type,
only the standard preload is available as shown in Table B-34. Please contact NB if a special preload is
required.

Table B-34 Preload and Clearance unit: um
part number standard
SPLFS 6 —4~0
SPLFS 8 —4~0
SPLFS10 —4~0
SPLFS13 —4~0
SPLFS16 —4~0

COMPARISON OF DYNAMIC FRICTIONAL RESISTANCE

Figure B-43 Comparison of Dynamic Frictional Resistance
0.8

standard preload —— SSP16A
without load —— SPLFS16
without lubricant

06 measuring speed: 2.5mm/s

0.2

dynamic frictional resistance (N)

0 | | | | | | |
4 6 8 10 12 14 16 18 20

travel distance (mm)
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STROKE BALL SPLINE

NUT ORIENTATION

Unless otherwise specified, the orientation of two nuts Figure B-44 Nut Orientation and NB mark

NB stroke ball spline is shown in Figure B-44. In other ( )
cases please specify the orientation of nut(s) with
shaft.

] ]

l_r NB JAPAN'_I NB JAPANH NB JAPAN
—
m m
_ J

USE AND HANDLING PRECAUTIONS

A Set of Spline Nut and Spline Shaft Eigure B-45 .

The ball spline's accuracy and preload is i
guaranteed when spline nut and shaft are aligned align
as shown in Figure B-45. Please make sure to align
the NB marks when reinserting the shaft.

At this time, both NB marks on the nut and shaft
should be aligned in the same direction as when

( _
delivered. 0—

When inserting the spline shaft into the spline nut,

| NB JAPAN
NB JAPAN

)

ensure that the ball elements do not drop out. This
is done by aligning the raceway grooves of the shaft
with the rows of ball elements and the seal lip of the
nut. Then, carefully insert the spline shaft through the spline nut. In case that the nut is preloaded, please
exercise additional care. And also, do not disassemble the spline nut.

Dust Prevention

Since the stroke ball spline is designed and manufactured for operation with an extremely low dynamic
frictional resistance, seals that increase frictional resistance are not equipped as a standard feature. Please
contact NB for a special requirement of seals. For use under harsh conditions, the stroke ball spline should
be protected using bellows and protective covers.

Maximum Stroke
The maximum stroke in the dimension table is the stroke limit.

Retainer Slippage

If the stroke ball spline is used at a high speed or with a vertical shaft, or under an asymmetric load or oscillation,
a retainer slippage may occur. For general operation, it is recommended to consider 80% of the maximum stroke
length shown in the dimension table as the stroke length.

To prevent the retainer slippage, it is recommended to conduct a full-stroke movement of the nut whenever
necessary in order for the retainer to be relocated to the center.

- J
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NIPPON BENRING STROKE BALL SPLINE

SPLFS TYPE [ )
— Two Side Cut Flange Type —
part number structure _ Mo
( N
LSl spLrs | 16828200/ cul s L
oil hole
(oi ) O
| d =
8olal8 Ik e 4
a8 — 8
When two spline nuts are used in 0 - 2-¢d %
| slose contact. ) ~ ~ \ (oil hole) m
SPLFS13,16 SPLFS10~16 E lHLW mounting surface E
(]
)
—
SPLFS type =
- m
with special
nominal diameter specification
number of nuts attached
to one shaft spline shaft total length
— J
maximum major dimensions basic torque rating | basic load rating [allowable static] mass
£T0 GTET stroke D D1 L E Df H B ([(P.CD.| A F S w d Ds dynamic | static |dynamic| static moment nut | shaft | size
P tolerance tolerance tolerance | Crt Cor C Co Mo Moz
mm | mm MM [ mm | mm | mm | mm | mm | mm | mm | mm | mm | mm mm mm mm mm Mm [N-m|[N-m| kN kN N:m|[N-m g kg/m
SPLFS 6 22 11 0 10 40 33 [ 23 4 14 |17 - - 3.4 12.7 1.2 6 |0/—12| 23 38| 1.8 3.0 11.2 45 21.5| 0.21 6
SPLFS 8 20 13 —8 125 | 40 0 &8 | 2B5 4 16 | 19.5 = = 3.4 12.7 1.2 8 0 3.3 5.5 | 2.02 3.37 | 131 52 27.0| 0.38 8
SPLFS10 28 16 155 | 50 —0.2 3.3 | 28.5 5 20 — 18 13 3.4 16.7 1.5 10 —15 6.5 109 | 3.21 535 | 25.6 102 47.7| 0.6 10
SPLFS13 24 20 0 [195 | 50 i 4.8 | 36 5 25 — 22 17 3.4 15.2 1.5 13 0| 276 50.7 | 4.15 7.6 38.8 155 753 | 1.0 13
SPLFS16 26 24 —9 [235 | 60 4.8 | 40 7 29 - 25 19 4.5 18.2 2.0 16 —18 | 62.8 | 115 7.66 |14 88.3 | 353 | 1235 | 1.5 16

1kN=102kgf 1N - m=0.102kgf - m
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NIPPON BENRING BALL SCREW SPLINE
BALL SCREW SPLINE

The NB Ball Screw Spline consists of a highly accurate and highly rigid Ball Screw nut and Ball Spline nut

ACCURACY

The NB Ball Screw Spline is measured for accuracy at the points shown in Figure B-47.
Figure B-47 Accuracy Measurement Points

attached to the ball screw spline shaft which has a screw groove and spline grooves. ( SPBR type J_[@.11 A.B‘ \ J_[@.g[A.B R
SPBR type has a Rotary Ball Screw nut and Rotary Ball Spline nut. [/ ]@[co] [ 1 |o2eF]
Rotary Ball Scr_ew nut !s an !ntegrat?on of ball scrgw nut and angular contact bearings. support area !/ [©-2/AB|  support area
Rotary Ball Spline nut is an integration of ball spline nut and angular contact bearings. 1t attachment [A] B art attachment area
SPBF type has a Rotary Ball Screw nut and a Ball Spline nut. art altachment area 4 = N - 8
A single axis of the NB Ball Screw Spline can provide positioning, linear and rotary motion as well as combined 1 ;? = g: ?
spiral motion. s 1 i o
The typical applications are SCARA robot, assembly machine, loader, etc. /|®]aB /- . /|®]a8 >
2Ds | /O 2Ds 2Ds 2Ds =
Figure B-46 Structure of SPBR type, SPBF type [C] i D] [E] [F] [L[@]xs] @
s 7\ rotary ball screw nut |ball screw spline shaft \rotary ball spline nut %
SPER type e crtt bt 1o =
outer ng spacer spline nut SPBF type / |@-1|c-D %
i | [y
angulr contacterines (822 supportaren L IIA® support area =
o A - B art attachment area
art attachment area 4 =S n
2 =
i A\
/| ®|AB \=g /|®|AB
2Ds| W 2
©
rotary ball screw nut |ball screw spline shaft \spline nut
rotary ball spline nut Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.
gular contact bearing retainer The part attachment area is the portion to which other parts, such as gears, are attached.
® and ® indicate radial runout during rotational motion.
rotary ball screw nut angular °°”‘a°‘05?§,”ﬂ§, - -
g_spacer Table B-35 Tolerance of Spline Shaft Groove Torsion (Max.) Table B-36 Grade of Ball Screw Groove
tolerance
13um/100mm c5
The groove torsion is indicated per 100mm, Applied to lead angle accuracy only
arbitrarily set within the effective length of the spline
ball spline nut shaft section.
I ball f i
steel ball for rotstion Table B-37 Tolerance Relative to Spline Support Area (Max.) unit: um
SPBF type angular contact bearing retainer T "
TR @ radial runout of @perpendmu\saht% ;];é;;:ﬂd dftespire ® perpendicularity of the flange
L rotary ball screw nut ) part attachment area (uhen giding i euested o e i) OX o2 o3
SPBR16,SPBF16
pRELOAD SPBR20,SPBF20 19 1 16 18 13
SPBR25,SPBF25 22 13 18 21 16
The preload is properly adjusted for the ball screw nut, spline nut, and angular contact bearings. Table B-38 Radial Runout of Outer Surface of Rotary Table B-39 Radial Runout of Spline Nut Relative to Spline Support Area (Max.) unit:um
Please contact NB for preload specification. Spline Nut Relative to Spline Shaft Area (Max.) unit: um ball screw spline shaft part number:SPBR,SPBF
- @ radial runout of | ® radial runout of total length(mm) ®-1 ®-2,-3
VTR flange mounting side outer ring greater than| or less 16 20,25 16 20,25
USE AND HANDLING PRECAUTIONS OX @2 | 61 ®-2 = 200| 40 | 35 | 18 | 18
SPBR16 9 9 200 Bill5) 45 40 25 21
) ] ) ) ) SPBR20 8 8 315 400 55 45 31 25
oo 10 10
.E(I)erz]zse_) do not adjust the spacer. The spacer is adjusted to provide a proper spacing for the best preload SPBR25 200 500 60 50 38 29
ttion. 500 | 630 | 75 | 60 | 46 | 34
@Please do not remove the Rotary Ball Screw nut from the shaft. There is no ball-retainer in the Rotary Ball
Screw nut. 630 800 90 70 58 42
@Please use the pulley centering supporter when attaching the pulley to the return-cap. 800 1,000 120 85 75 52
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NIPPON BENRING BALL SCREW SPLINE
SPBR TYPE MOTION PATTERN SPBF TYPE MOTION PATTERN

One set of SPBR type can handle linear, rotational, and spiral motion. SPBF type can handle linear motion.

( ) ( )

SPBR type Setting clockwise as normal (looking down from above) SPBF type Setting clockwise as normal (looking down from above)
Motion Pattern Motion Pattern

N1 (normal): ball screw nut

pulley rotation (around) pulley rotation (around)

N1 (normal): ball screw nut —N1 (reverse) (
rotary ball screw nut -

rotary ball screw nut

rotary ball spline nut spline nut

—N2(reverse) € N2(normal): spline nut )
pulley rotation (around)

/ =
ball screw spline shaft I ball screw spline shaft_— [

INITdS M3HOS T11vd

—

ud I

k v _ v
input output input output
motion : mofion travel distance revoluion motion moton travel distance
el S MU ED M i direction (linear direction) (rotationl direction) el B Mt direction (linear direction)
HH 1.up - down N1 0 ® L=N1‘R 0 1.up - down N1 ® L=N1-R
(normal) (up) (normal) (up)
@l ]@ —Ns1 o ® L=—N1‘R 0 @l I@ —Ni1 ® L=—N1-R
[ (reverse) (down) (reverse) (down)
HH 2.rotation N1=N2 ® 0 N2 L:travel distance [mm] R:ball screw lead [mnm] N1 :ball screw nut pulley rotation (around)
(normal) | (normal) (normal)
O] <) “Ni——Nz . o Nz
®o I (reverse) (reverse) (reverse)
; v | L=NeR Ne STANDARD AND MAXIMUM LENGTH
(normal) (down) (normal)
0 —N2 ® L=—Nz"R —Nz Standard and maximum length of NB ball screw spline shaft are shown in Table B-40.
3.spiral
H (reverse) (up) (reverse) Table B-40 Standard and Maximum Length of SPBR Type unit: mm
® 2 o in case of N2—(£N1)>0
N2 _ (down) N2 size standard length maximum length
—— L=(N2—(£N1))‘R |-
N1 (normal) in case of No—(£N1)<0| (normal)
® ® (normal) ® (o) 16 300 500 1,000
P 20 300 500 1,000 1,000
—Ni ® in case of ~N2—(£N1)>0 25 300 500 1,000
(reverse) Nz L=(—No—(£N1))-R (down) —Nz + Please contact NB for shaft lengths exceeding maximum length.
(reverse) ® N in case of —Na—(£N1)<0| (reverse)
(up)

L: travel distance [mm] R :ball screw lead [mm] N1 :ball screw nut pulley rotation (around) N2 :ball spline nut pulley rotation (around)
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BALL SCREW SPLINE

SPBR TYPE [ )
part number structure
example (T (T3 ERTE) [0
- 588
us)
>
—
—
[}
e}
uy)
m
=
w0
e}
—
=4
m
with special
SPBR type specification
nominal diameter ball screw spline shaft total length
Note: retainer material is resin.
N\ J
ROTARY BALL SCREW NUT
. . . - . . ball screw root ball screw | angular contact bearings | moment of | moment of ball screw nut
L G R major dimensions of angular contact bearings spling shaft lead diameter | basic load rating | basic load rating| inertia inertia for ERS maximum
part number D1 h7 D2H7 [ Li [P1| 6 [Si1]| f1 | Te D3 Da | Hi | B1 | B2 | P2 | dt Ds Dr | dynamic | static |dynamic | static | maximum | for the nut | the ball nut | shaft | revolutions | size
tolerance tolerance) P.C.D. tolerance P.C.D. Ca | Coa | Car | Coar |revolutions screw shaft based on Dm*N
mm | ym|mm|ym|mm|mm mm|mm|mm|gm|mm|mm|mm|mm|mm|mm mm | mm | mm kN kN kN kN rpm | kg-cm? |kg-:cm¥mm| kg | kg/m rpm
SPBR16 40 ol 32 43.5| 25 (40° (M4 | 12| 2 | 52 68| 5 [275| 9 |60 |45 16 16 13.4 | 462 | 8.59| 11.1 | 22.2 (4,000 0.60 [4.43x1074| 0.45 | 1.47 | 4,179 16
SPBR20 | 50 |—25[ 39 | *20[54 | 31 [40° M5 | 16 | 2 |62 | I[78| 6 [34 [11 |70 |45 20 | 20 | 17.2 | 577 |12.2 | 144 | 305 |3,200] 1.75 |142x10-%| 0.76 | 2.33 | 3414 | 20
SPBR25 58 |0/-30| 47 65 |38 |40°|(M6| 19| 3 |72 92| 8 [43 |12.5/ 81 |55 25 25 | 219|862 |19.2 | 18.2 | 39.8 (2,800| 3.86 |(2.74x107%| 1.26 | 3.65 | 2,692 25
ROTARY BALL SPLINE NUT
major dimensions major dimensions of angular contact bearings ballispline auEClnGEn ACHUSHNNES allowable moment off mass
basic torque rating | basic load rating basic load rating X static inertia nut
part number Ds h7 L2 Ps3 S2 f2 Ds D7 H2 Bs B4 Pa d2 dynamic static dynamic static dynamic static maximum | moment
h7 |tolerance P.C.D. tolerance P.C.D. Cr Cor (¢} Co Cr Cor |[revolutions Mo
mm [ um [ mm | mm mm | mm | um [ mm [ mm | mm | mm | mm | mm N-m N-m kN kN kN kN rpm N-m kg-cm? kg
SPBR16 39.5 0| 50 | 32 | M5 8 52 68 5 37 10 60 | 4.5 60 110 6.12 11.2 13.0 12.8 4,000 46 0.63 0.54
SPBR20 435 | =25 | 63 | 36 | M5 8 56 _3 72 6 48 12 64 | 45 105 194 8.9 16.3 17.4 17.2 3,600 110 1.10 0.70
SPBR25 53 |o/=30| 71 45 | M6 8 62 78 6 55 13 70 | 4.5 189 346 12.8 23.4 2241 22.5 3,200 171 2.14 0.92

Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
*Maximum revolutions with grease lubrication.
*Moment of inertia is calculated excluding the angular contact bearings.
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BALL SCREW SPLINE

SPBF TYPE [ )
part number structure
example sM300); Mo
mnﬂ EE m ‘/_m\‘(g < 4-mounting hole
o 3 J| Ps
Al -0
A\ | — g
N A -ana o
>
—
1o —
[}
W] | Ha 9
Ls m
2-ds b
(oil hole) e
=4
m
with special
SPBF type specification
nominal diameter ball screw spline shaft total length
\ J
ROTARY BALL SCREW NUT
. . . - . . ball screw root ball screw | angular contact bearings | moment of | moment of ball screw nut
major dimensions L spling shaft lead diameter | basic load rating | basic load rating| inertia inertia for ERS maximum
part number D1 h7 D2H7 [ Li [P1| 6 [Si1]| f1 | Te D3 Da | Hi | B1 | B2 | P2 | dt Ds Dr | dynamic | static |dynamic | static | maximum | for the nut | the ball nut | shaft | revolutions | size
tolerance tolerance) P.C.D. tolerance P.C.D. Ca | Coa | Car | Coar |revolutions screw shaft based on Dm*N
mm | ym|mm|ym|mm|mm mm|mm|mm|gm|mm|mm|mm|mm|mm|mm mm | mm | mm kN kN kN kN rpm | kg-cm? |kg-:cm¥mm| kg | kg/m rpm
SPBF16 40 ol 32 43.5| 25 |40° (M4 | 12 | 2 | 52 68| 5 (27.5| 9 |60 [ 4.5 16 16 13.4 | 462 | 8.59| 11.1 | 22.2 (4,000 0.60 [4.43x1074| 0.45 | 1.47 | 4,179 16
SPBF20 50 |—25| 39 +2854 31 |40°[M5| 16 | 2 | 62 _g 78 | 6 (34 |11 |70 (4.5 20 20 17.2 | 5.77 (12.2 | 14.4 | 30.5 |3,200| 1.75 |1.12x107%| 0.76 | 2.33 | 3,414 20
SPBF25 58 |0/-30| 47 65 |38 |40°|(M6| 19| 3 |72 92| 8 (43 |12.5| 81 | 5.5 25 25 | 219|862 |19.2 | 18.2 | 39.8 (2,800| 3.86 |(2.74x107%| 1.26 | 3.65 | 2,692 25
BALL SPLINE NUT
major dimensions basic torque rating basic load rating allowable | moment of mass
TR D9 h6 L3 D1o Hs Ps dasXdsXh w ds dynamic static dynamic static  |static moment| inertia nut
P tolerance tolerance P.C.D. Cr Cor C Co Mo
mm um mm mm mm mm mm mm mm N-m N-m kN kN N-m kg-cm? kg
SPBF16 31 50 0 50 7 40 4.5xX8x%4.4 18 2 60 110 6.12 11.2 46 0.52 0.2
SPBF20 35 _12 63 —-0.2 58 9 45 5.5X9.5X5.4 225 2 105 194 8.9 16.3 110 1.11 0.33
SPBF25 42 71 0/—0.3 65 9 52 5.5X9.5x5.4 26.5 3 189 346 12.8 23.4 171 2.01 0.45

Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
*Maximum revolutions with grease lubrication.
*Moment of inertia is calculated excluding the angular contact bearings.
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NIPPON BeNRING

SLIDE BUSH

The NB slide bush is a linear motion mechanism utilizing the
rotational motion of ball elements. Since linear motion is obtained
using a simple mechanism, the slide bush can be used in a wide
variety of applications, including transportation equipment, food
processing equipment, and semiconductor manufacturing equipment.

STRUCTURE AND ADVANTAGES

The outer cylinder of slide bush contains a ball
retainer that is perfectly designed to control the
circulation of ball elements, resulting in smooth
linear motion.

Compact Machanism

The NB slide bush uses a round shaft for the
guiding axis, resulting in space-saving, which allows
for compact designs.

A Wide Variety of Shapes and

Installation Methods

The NB slide bush is available in various types,
standard, clearance-adjustable, open, flange, etc.,
for a various applications.

Selection According to Environment
NB slide bushes are available in standard and anti-
corrosion types. Available options include steel-
retainer suitable for use in harsh environments and
resin retainer for low acoustic, low-cost requirement.
Other options can be specified according to the
application requirements.

Compatibility

The NB slide bush is fully compatible with a variety
of shaft types.

Doublelip-Seal

Doublelip-seals reduce the grease leakage, keeping the
same function as UU seals which prevent the foreign
particles from entering the bush. (see page C-11)

Low Friction

The raceway surface is precision ground. Since the
contact surface between the ball elements and the
raceway surface is minimized, the NB slide bush
provides low friction compared to other linear motion
mechanisms.

GM Series

The GM slide bush makes efficient use of resin sub-
parts making it possible to achieve an overall weight
reduction of 30~50% compared with the SM
slide bush. The ball return section is made of resin
material, which serves for low noise operation. Also,
cost-effectiveness expands the use of slide bush in
many applications.

Block Type Series

Block type series is a unit of NB slide bush and
a block type housing. A variety of block types
are available such as precision-machined blocks,
resin-made blocks, and cost-effective units, each
contributes to higher accuracy, light-weight, and
low-cost and design-time saving, respectively.

FIT Series

FIT series is a combination of NB slide bush and
precision-machined shaft. The best-fit between
slide bush and shaft achieves a smooth, high-
accuracy performance meeting the customer
requirements. (see page C-13)

Figure C-1 Basic Structure of NB Slide Bush (SM, KB, SW)

( Standard Type

outer cylinder

Flange Type
flanged outer cylinder
side ring

c-2

Figure C-2 Basic Structure of NB Slide Bush (GM)

e M
GM type (etainer
steel outer cylinder
resin outer
cylinder
\ )
TYPES
Table C-1 Type (1)
type standard | anti-corrosion | page
standard type SM SMS C- 186
— I] : @ KB KBS C- 80
SW SWS C-100
clearance-adjustable (AJ) type SM-AJ |SMS-AJ |C- 18
fI ! I, g} KB-AJ | KBS-AJ [C- 82
- L SW-AJ | SWS-AJ [C-102
open(OP)type SM-OP |SMS-OP [C- 20
- |] : H] g% KB-OP |KBS-OP |C- 84
SW-OP |SWS-0OP |C-104
long type
@ SM-G-L - C- 22
SM-W SMS-W |(C- 24
@ KB-W KBS-W |[C- 86
SW-w SWS-W | C-106
3

SLIDE BUSH

HSNg 3arns



SLIDE BUSH

Table C-2 Type (2) Table C-3 Type (3)
type standard | anti-corrosion| page type standard page
1 t : SMF SMSF | C- 26 triple wide i t
ange type ,@5} KBE KBSE & &8 riple wide flange type TRF i
s SWF SWSF C-108 option
SMK SMSK |C- 28 ﬁ/ A
KBK KBSK |[C- 90 — i) =
SWK SWSK [C-110 B I N TRK C- 60
@ SMT | SMST |cC- 30
—— : = TRT C- 62
flange type with pilot end @1}3} SMF-E | SMSF-E | C- 32 3% Outer cylinder is treated with electroless nickel plating
i triple-wide intermediate position flange type/QlM
@ SMK-E | SMSK-E | C- 34 - i - - TRFC C- 64
| I A I
@ SMT-E | SMST-E [C- 36 ¥ Quter oylncer 1L TRKGC | C- 66
electroless nickel plating J

long flange type

triple-wide pilot end flange type /QM
&

139 &)
SMK-G-L| - c- 38 % outer cylinder by L1 I §
is treated with

TRF-E C- 68

HSNg 3arns

|

(| IR

TRK-E C- 70

electroless nickel
plating

flange type with pilot end

TQF-E C- 72

double wide flange type

S AT
= Grease fitting is
g"w - 92 standard

A NNRN
=
T

TQK-E C- 74

[P N[22 N(]

double flange type with pilot end

TQF-W-E C- 76

Grease fitting is
standard

center mount flange type

1

TQK-W-E C- 78

KBKC | KBSKC | C- 98 Table C-4 Type (4) GM Series

standard page

L

double-wide pilot end flange type

GM single type

SMF-W-E|SMSF-W-E| C- 52 GM C-116
i @%

SMK-W-E |SMSK-W-E| C- 54
GM double-wide type

SMT-W-E [SMST-W-E| C- 56 i ¥ ! I

C-4 C-5

GM-W C-117
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NIPPON B=eNRING

BLOCK SERIES

single

double-wide

SMA - AK-SWA Type

This type is the most commonly used standard type.
The housing is made of aluminum alloy. The wide (W)
type is also available for SMA and AK types.

SMA
type

SMA-
type

o

P.C-120

AK-W
type

SMP Type

The housing has a self-aligning feature. This feature
will absorb inaccuracy of the installation base so
that a smooth movement is expected.

SMJ - SWJ Type

Clearance-adjustment is achieved by creating a slit
on the SMA/SWA type housing. Less clearance
between block and shaft results in higher positioning
accuracy by tightening the adjustment screw.

SME-SMD - SWD Type

Open type housing allows a support from below so
that a deflection of the shaft is minimized for high
loading or long-stroke applications. The wide(W)
type is also available for SME type.

CE-CD Type

This type is a unit of block(s), shaft, and support
rail that contributes to a total cost reduction. The
maximum length is 2,000mm for the support rail
and for the shaft the maximum length is 4,500mm.

SPECIFICATIONS

Series

The NB slide bush is available in three primary
dimensional series, each with different dimensions
and tolerances depending on the location of use.
Please select the series that is most appropriate for
your location.

Allowable Load

NB slide bushes are categorized into three
functional types depending on the number and
location of retainers: single, double, and triple.
Table C-6 shows load ratings and static moment in
comparison. The single type uses only one retainer,
so when a moment load is to be applied, the double
or triple type is recommended.

Material

The outer cylinder of standard type is made of
bearing steel and the outer cylinder of anti-corrosion
type is made of Martensitic stainless steel. The
retainer is available in steel (stainless steel for anti-
corrosion), and resin for low acoustic operation. The
steel retainer is made of one plate (seamless type).

ACCURACY

The accuracy of the NB slide bush is represented
as eccentricity (concentricity) and perpendicularity
as shown in Fig. C-3.

LIFE CALCULATION

Since ball elements are used as the rolling element
in the NB slide bush, the following equation is used
to calculate the travel life.

L: rated life (km) fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient

fw: applied load coefficient C: basic dynamic load rating (N)
P: applied load (N)

*Refer to page Eng-5 for the coefficients.

SLIDE BUSH

Table C-5 Series and Use Location

. location
series
Japan | Asia |Europe| jhoih
SM
— O © O O
metric  GM

KB| O O ©) O
inch sw| O O O O

© generally used O rarely used

Table C-6 Load Comparison

type balsic dyqamic basic st_atic a!lowable
oad rating load rating static moment
single 1 1 1
long 1.3 1.8 approx. 4
GM-W 1.6 2 approx. 4
SM double 1.6 2 approx. 6
triple 1.6 2 approx.21

% The single type is designated as "1" for comparison purposes.

Table C-7 Operating Environment Temperature

material
) . temperature range
outer cylinder retainer
o6l steel —20TC~110C
stee

resin —20C~ 80T

. steel —20C~140C*

stainless - - ~

resin —20C~ 80C

* If a seal is used in the stainless steel slide bush, the
temperature is up to 120°C . Please contact NB if a temperature
range exceeds 140°C .

Figure C-3
e

- — J

If the stroke distance and number of strokes per unit
time are constant, the life time is calculated using
the following equation.

_ L-10°
=5 g5 ni-60

Ln: life time (hr) £s: stroke length (m)
L: rated life (km) ni: number of cycles per minute (cpm)

HSNg 3arns



NIPPON BENRING SLIDE BUSH

For the open type slide bush an opening is provided to allow the shaft to be supported from underneath. In Figure C-5 Clearance Adjustable Type

Figure C-6 Open Type
-

case a load is constantly applied in the direction of the opening (for example, being used with a vertical ( 1 I
shaft or an overhang loading is applied), the load rating decreases due to less number of loaded rows of I
ball elements (Table C-8). Therefore, the load rating must be calibrated at the time of design based on the RSS! "73}
direction of the loading.
7 N
Table C-8 Direction of Load and Basic Static Load Rating - R L
\\
SM10G~16G-0OP SM20 (G) -OP | SM25 (G) ~100-0P| SM120,150-0P
g | KB10G~16G-0P KB20 (G) -OP  |KB25 (G) ~80-OP
E | SW 8G~10G-OP Swi2 (G) -OP |SW16 (G) ~64-0P ! | !
2 | SME (D) 10G~16G SME (D) 20 SME25~50 ! ! ! L )
= (T‘ﬁ gDz 1b6‘ _— CE (D) 20 SMD25~30 - 7
Q ie loading from below cannot be receive ~ i -
by retainer made of stainless steel.) CE (D) 25~30 Figure C-7 Flange Type
( )
@ |
>
o
Qo
©
£ { - b
g £
= o
oo m
£ B Jus]
5
- J
g .
3 Fit
c The normal clearance fit listed in Table C-9 is generally selected as a shaft outer diameter tolerance for the
g NB slide bush. The transition fit is selected for a higher accuracy by reducing clearance between slide bush
0 and shaft. Matching bush and shaft (FIT series) is also available for customer's specified clearance. Please
-% be cautious not to apply excess preloading with clearance adjustable and open types. Please keep pre-
g loading within the maximum radial clearance listed in the dimension table. The flange-type bush is generally
= inserted into an installation bore, which is slightly larger than the outer cylinder. However, if the outer cylinder
is used as the pilot, H7 tolerance is recommended for housing.

% Excludes all 3-row steel retainer types. Please contact NB for 3-row steel retainer.

The recommended clearances for the flange type are listed in Table C-10.

Table C-9 Recommended Fit Table C-10 Recommended Fit (Flange Type)

. accuracy shaft diameter |housing inner diameter . shaft diameter
MOU NTING SEHES grade ~ |clearance fit| transition fit | clearance fit| transition fit SEHES clearance fit transition fit
SM high g6 h6 H7 J7 SMF g6 h6
Examples of Mounting methods are shown in Figures C-4~7. precision(?) 85 hs H6 J6 SMK-G-L 86 -
Figure C-4 Standard Type SM-G-L h!gh g6 — H7 — SMF-W g6 —
Vs SM-W | high g6 — H7 — TRF g6 —
KB high h6 j6 H7 J7 KBF h6 i6
using retaining ring using fixing plate using set screw KB-W | high né — H7 — KBF-W né —
Sw high g6 h6 H7 J7 SWF g6 h6
precision(P)| 85 h5 H6 J6 SWF-W g6 —
SW-W | high g6 — H7 —
GM high g6 h6 H7 —
7LF _ M _ GM-W | high g6 — H7 —
)y Notes on Shaft Selection:
In order to ensure a high accuracy motion of the bush, it is essential to select a high quality shaft.
. In selecting a shaft, please take note of:

C-8

Hardness: 58HRC or more (refer to hardness coefficient on page Eng-5) recommended
Surface Roughness: less than Ra0.4 recommended

C-9




NIPPON BENRING SLIDE BUSH
Retaining Ring for Mounting LUBRICATION
It is possible to mount NB slide bush by retaining ring.It is recommended to select the retaining ring with

reference to the Table C-11
It is important to lubricate the slide bush for an accurate operation and for a long life. Anti-rust oil is applied

Figure C-8 Retaining Ring Table C-11  Applicable retaining ring to NB slide bush prior to shipment. The NB selected anti-rust oil has a little effect on the lubricant, however,
(" ) size of retaining size of please apply lubricant after cleaning the slide bush by, for example, kerosene, etc.
J part number ring fqr outer | retaining ring Grease Lubricant Figure C-O Grease Fitting
cylinder for housing . ) - ~
sSM 3 KB 3 _ % 7 anr tc_) usage, pleas_:e apply grease, then re-Iupr!cate housing grease fitting
(_ YR KB 2 — >< 8 periodically according to the operating conditions.
0 T (Lithium soap-based grease is recommended.) Re-
SM 5 10 % 10 lubrication can be done by directly applying grease
A SM 6 GM 6 KB 5 12 % 12 inside the ball bush or by using a grease fitting as
SM 8s 15 15 Figure 9-9 shows. . . .
retaining ring for outer cylinder SM 8 GM 8 15 15 A special low du_st g_eneratlng grease is optional for
clean room application, please refer to page Eng-
KB 8 16 16 40
SM 10 GM10 KB10 19 19 . .
SM 12 GM12 21 21 O_II Lubricant o
KB12 o B Prior to usage, please apply oil directly to the shaft oil hole
surface or by using an oil hole as Figure C-10
( 1 l% SM 13 GM13 % 23 | % 23 shows. Turbine oil (ISO standard VG32-68) is b
0 KB16 26 26 recommended. g
SM 16 GMI16 28 28 Oil holes can be machined (see Figure C-10) in the $
SM 20 GM20 KB20 32 32 center pgrtlon of th(_a out.er cylinder. Please contact %
NB for oil hole specification. )
retaining ring for housing SM 25 GM25 KB25 40 40
~ J SM 30 GM30 45 45
KB30 % 47 47
SM 35 52 52
T = = DUST PREVENTION
KB40 62 62
KB50 75 75 Seal Figure C-11 Seal Profile
SM 50 80 80 The seals prevent dust from entering the slide bush ( R
SM 60 KB60 90 90 in IorderI fto retainTt:e lrJnl:)tion accuracy, éesslting in seal
a long life time. The type is a standard option
SM 80 KB8O . 120 - 120 that has seals on both sides. The U type has
SM100 * 150 * 150 a seal on one side only and is available for the B -
SM120 % 180 % 180 standard, clearance adjustable, and open types.
SM150 % 210 X 210 Nitril rubber, which has low wear and good sealing
characteristics, is used as the seal material.
% part is not in the JIS standard. Please contact NB for * Resin seals are used for GM and GW series. L )
details. .
Doublelip-Seal Figure C-12 Doublelip-Seal
A doublelip-seal is a combination of outside lip-seal [~ _ N
and inside lip-seal. Outside lip-seal prevents foreign steel ring rubber

particles from entering the bush and inside lip-seal
prevents grease from leaking out of the bush.

By the doublelip-seal, the seal resistance shall be
increased by some margin. Applicable Part Number:
SM(S) 6 to 30, TRF 6 to 30.

Please refer to the dimension table for seal option. . —

Fluororubber Seal inside lip-seal

For a high temperature application, fluororubber seals
are available on the SM series size 3 to 30. Please
contact NB for details.

outside lip-seal




NIPPON B=eNRING

COUNTERMEASURE FOR DUST PREVENTION

A smooth ball circulation is hindered by dust or Figure C-13 Example of Dust Prevention
foreign particles inside the slide bush. Seals

on both sides is a standard option for the NB
Mﬂi i -U—I—EO
|

slide bush, however, in a harsh environment it is

necessary to attach bellows or protective covers. — ! Q
|
bellows LJ cover

Felt Seal (Except Flange Type)

If the above dust prevention mechanism is difficult to design, a felf seal is recommemded. Due to the oil
impregnation effect of the felt, it is possible to extend the lubrication interval and to improve dust resistance.
@Instruction

The felt seal is used by press-fitting into a housing which is manufactured according to the recommended fits
in Table C-9.

Stopper of slide bush is necessary other than felt seal.

Insert it between the slide bush and retaining ring as shown in the left figure of Fig. C15, or provide a place to
press fit outside the retaining ring as shown in the right figure.

% At the time of shipment, the oil impregnation to the felt seal is not applied.

Figure C-14 Felt Seal Table C-12
f B steel part major dimensions(mm) | applicable slide
‘E;T number d D B bush

] FLM 6 6 12 2 |SM 6.GM 6
a 4o FlIM 8| 8| 15| 2 |sM 8-GMm 8
‘ i FLM 10| 10| 19| 3 [Sm 10 GM10
felt A FLM 12 12 21 3 |SM 12/ GM12
~ < FRIM 13| 13| 23| 3 [sm 13 GM13
Figure C-15 Example of Felt Seal Installation FLM 16 16 28 4 _|SM 16/ GM16
e ™ FLM 20 20 32 4 |SM 20/ GM20
FLM 25 25 40 5 |SM 25 7 GM25
FLM 30 30 45 5 |SM 30.GM30

FLM 35 35 52 5 [SM 35

FLM 40 40 60 5 [SM 40

FLM 50 50 80 10 |SM 50

k J FLM 60 60 90 10 |SM 60

FLM 80 80 | 120 10 |SM 80

FLM100 | 100 | 150 10 | SM100

SLIDE BUSH

FIT SERIES

Due to the combined tolerances of the bush's bore and the shaft's diameter, accuracy can be affected by
clearance or increased dynamic friction caused by preloading.

NB's FIT Series takes advantages of the lower cost slide bush and the precision ground shaft to achieve a
target clearance in order for the linear system to produce a smooth, high-accuracy performance.

part number structure
example  F— gMS25GUU X1 ~ SNS25x550

FIT series shaft part number

number of slide bush on one shaft

slide bush part number

- Please refer to corresponding catalog pages for details.
+ Please specify on the drawing about the shaft machining, radial clearance, match-marking, etc.

Recommended Radial Clearance
Depending on the type of application, the clearance range varies, please use the chart below as a guideline.

target clearance (+) - 0 - clearance (—)

light motion

high accuracy

no play

Slide Bush, Radial Clearance (—) , Negative Limit

Negative clearance is opted to reduce backlash. Please refer to the chart below for the negative clearance limits.
10~13 16~25 30~35 40 50~60
—4um —6um —10um —13um

size 3~8
—3um

radial clearance limit

—8um

- The off-center of the housing causes uneven loading on the slide bush, please pay special attention to the
centering of the housing especially when negative clearance is a requirement.
- Please contact NB for details on the extra preloading requirement or on other part numbers like SRE, SR, etc.

Figure C-16 Radial Clearance between Slide Bush and Shaft
( 1)

O\ Magnified View

l

Shaft Diameter Tolerance

HSNg 3arns
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SURFACE TREATMENT AND ANTIRUST EFFECT

In order to adapt various kinds of environment, NB provides flange bushs with surface treatment as a

standard.

Table C-13 Surface Treatment
part number surface treatment anti-rust effect color
SK electroless nickel plating O silver
LF low temperature black chrome treatment with fluoride coating black
SB black oxide (excluding anti-corrosion type) VAN black
SC industrial chrome plating @) silver
standard High-carbon chromium bearing steel ( without surface treatment) —%2 silver
anti-corrosion Martensite stainless steel (without surface treatment) @) silver

©:excellent Orhighly effective  O:effective  A:mildly effective

%1 ! Please note that tolerance of bushes with surface treatment may be different from the tolerance in dimension table.

Please contact NB for details of thickness of plating.

%2 1 In order to prevent corrosion, please do not leave de-greased standard bush without surface treatment.

SPECIAL SPECIFICATIONS

@Special Specifications
Please contact NB for more information on
surface treatment, oil hole (Figure C-10), flange
mounting hole (Figure C-17), etc.

ACCURACY OF CE+-CD TYPE

The accuracy of CE - CD-type support rails

Figure C-17 Examples of Special Installation Hole

Leovrgrse counterg H
e 3

tapped hole

Figure C-18 Accuracy Measurement

are measured as shown in Figure C-18. N
<

Figure C-19 Accuracy of CE - CD-type Support Rails L )
@ m

8 50

A= 40

(2]

B o 30

5820

@ 310

T2 0

@) 500 1000 1500 2000mm

support rail length

C-14

USE AND HANDLING PRECAUTIONS

The NB slide bush is a precision component,
please handle with care to maintain its high motion
accuracy.

The slide bush is designed for linear motion, so
that for applications in which a combination of
linear and rotational motion is a requirement, let
us recommend Stroke Bush, Slide Rotary Bush, or
Rotary Ball Spline.

Notes on Installation

When inserting a slide bush into a housing, carefully
insert it by using a jig to apply a uniform pushing
force at the end of the outer cylinder, as illustrated in
Figure C-21. Motion performance may be diminished
if an excessive force is applied to the resin portion
of the outer cylinder, the side-ring, or the seal.
Ensure that all burrs are removed from the shaft
and carefully install the bush by aligning it with the
center of the bore. Excessive force may drop out
the ball elements during insertion.

When two or more shafts are used, the parallelism
of the shafts will greatly affect the motion
characteristics and life of the slide bush. Please
check the parallelism by moving the slide bush back
and forth the length of stroke to check for freedom
of movement before final fixing of the shaft.

Please refer to page F-3 for shaft specifications.

GM Standard Type

Please avoid a tension load when retaining rings are
used for installation.

NOTES ON USAGE OF BLOCK SERIES

Reference Surface

The NB slide units have a reference surface as shown in
Figure C-23. Accuracy is achieved by simply pushing the
reference surface against the shoulder of the installation
surface. (Excluding RBW and SMP types)

Clearance Adjustment

On the clearance adjustment type please avoid excessive
preloading. In the same manner please do not apply
excessive torque when tightening the screws.

Mounting of RBW Type
RBW type has a resin housing. Table C-14 shows
proper torque values.

Recommended Fit

For clearance fit please use a shaft with g6
tolerance and for transition fit a shaft with h6
tolerance. (Excluding adjustable-clearance and
open types)

Special Installation Case of SMJ Type

Special mouting holes will be required for
installations such as Figure C-24 shows. Please
contact NB for special requirements.

SLIDE BUSH

Figure C-20 Direction of Motion
-

w ~
J

Figure C-21 Insertion of Slide Bush

( N
d2=D-(0.3mm~1mm)
D: outer cylinder
diameter
di=dr-(0.3mm~1mm)

i dr: inner contact
9‘—% diameter

E’"?

Figure C-22 Installation of GM Standard Type

( using retaining ring 1

&

HSNg 3arns

. )

Figure C-23 Reference Surface

(" 7
reference surface NB mark

N\ J

Table C-14 Recommended Torque for RBW Type

part number | mounting screw | torque N +m
RBWS8 #6 1.3
RBW10,12 #8 1.9
RBW16 #10 5.2

Figure C-24 Special Installation of SMJ Type

b vm 1S
|
I

(S

C-15



SLIDE BUSH

SM TYPE [ )
— Standard Type —
L
part number structure
examele YEEREIY-E
o o 5
é;;vlecificaéiorg1
. standar
SMS: anti-corrosion ﬁf;%f:aﬁiéﬁrade P
P: precision [y
inner contact diameter (dr) 9
seal o]
blank: without seal 5
retainer material U: seal on one side T
blank: standard/steel UU: seals on both sides
anti-corrosion/stainless steel Z: doublelip-seal on one side
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number major dimensions . radial |basic load rating shaft
standard anti-corrosion r:;n;zﬁr dr D L B W D1 CESEIEE] clearance |dynamic| static | mass |diameter
. . . stainless . . . tolerance um tolerance tolerance tolerance precision| high |(maximum) C Co
steel retainer [resin retainer . resin retainer | circuits L .
retainer mm__[precision| high mm um mm mm mm mm mm mm um um Mum N N g mm
SM 3 SM 3G SMS 3 SMS 3G 4 3 0 0 7 0 10 0 = - - — 69 105 1.4 3
SM 4 SM 4G SMS 4 SMS 4G 4 4 — 5 — 8 8 — 9 12 —042 = = - — 4 8 88 127 2.0 4
SM 5 SM 5G SMS 5 SMS 5G 4 5 10 15 | 10.2 1.1 9.6 -3 167 206 4.0 5
SM 6 SM 6G SMS 6 SMS 6G 4 6 12 0 19 13.5 1.1 115 206 265 8.5 6
SM 8s | SM 8sG | SMS 8s |SMS 8sG 4 8 15 —11 17 11.5 1.1 14.3 176 216 11 8
SM 8 SM 8G SMS 8 SMS 8G 4 8 0 0 15 24 17.5 0 1.1 14.3 274 392 17 8
SM 10 SM10G SMS10 SMS10G 4 10 — 6 — 9 19 29 0 22 —0.2 1.3 18 8 12 372 549 36 10
SM 12 SM12G SMS12 SMS12G 4 12 21 0 30 | —0.2 23 : 1.3 20 — 4 510 784 42 12
SM 13 SM13G SMS13 SMS 136G 4 13 23 —13 32 23 1.3 22 510 784 49 13
SM 16 SM16G SMS16 SMS16G 4 16 28 37 26.5 1.6 27 774 | 1,180 76 16
SM 20 SM20G SMs20 SMS20G 5 20 0 0 32 0 42 30.5 1.6 30.5 - 6 882 | 1,370 100 20
SM 25 SM25G SMS25 SMS25G 6 25 -7 —10 40 —16 59 41 1.85 38 10 15 980 | 1,570 240 25
SM 30 SM30G SMS30 SMS30G 6 30 45 64 44.5 1.85 43 — 8 1,570 | 2,740 270 30
SM 35 SM35G SMS35 SMS35G 6 35 0 0 52 0 70 0 49.5 0 2.1 49 1,670 | 3,140 425 35
SM 40 SM40G SMS40 SMS40G 6 40 — 8 —12 60 —19 80 | —0.3 60.5 | —0.3 | 2.1 57 12 20 —10 2,160 | 4,020 654 40
SM 50 SM50G SMS50 SMS50G 6 50 80 100 74 2.6 76.5 —13 3,820 | 7,940 | 1,700 50
SM 60 SM60G SMS60 SMS60G 6 60 0 0 90 0 110 85 3.15 86.5 17 25 4,700 | 10,000 | 2,000 60
SM 80 SM80G SMS80 SMS80G 6 80 -9 —15 120 —22 140 105.5 415 | 116 —20 7,350 | 16,000 | 4,520 80
SM100 - - - 6 100 0 0 150 0 175 0 125.5 0 415 | 145 20 30 14,100 | 34,800 | 8,600 100
SM120 = = - 8 120 —10 —20 180 —25 200 | —0.4 | 1586 | —0.4 | 4.15 | 175 o5 16,400 | 40,000 (15,000 120
SM150 - - - 8 150 | 0/—13[0/—25| 210 |0/—29 240 170.6 5.15 | 204 25 40 21,100 | 54,300 20,250 150
1N=0.102kgf



SLIDE BUSH

SM-AJ TYPE [ )
— Clearance Adjustable Type —
part number structure 5
examele Y ES 11
ol a -5 -
specification
SM: standard
SMS: anti-corrosion | P
clearance-adjustable [y
inner contact diameter (dr) 9
us)
c
q N 93]
retainer material seal T
blank: standard/steel blank: without seal
anti-corrosion/stainless steel U: seal on one side
G: resin UU: seals on both sides
- )
part number e major dimensions basic load rating shaft
standard anti-corrosion ball dr D L B w D1 h eccentricity* | dynamic | static mass |diameter
. . . stainless . . o tolerance * tolerance® tolerance tolerance (o} Co
steel retainer |resin retainer . resin retainer| circuits
retainer mm um mm um mm mm mm mm mm mm mm um N N g mm
= SM 6G-AJ = SMS 6G-AJ 4 6 12 0 19 13.5 1.1 11.5 1 206 265 7.5 6
- SM 8sG-AJ - SMS 8sG-AJ 4 8 15 —11 17 11.5 1.1 14.3 1 176 216 10 8
= SM 8G-AJ = SMS 8G-AJ 4 8 0 15 24 17.5 1.1 14.3 1 274 392 14.7 8
- SM10G-AJ - SMS10G-AJ 4 10 — 9 19 29 0 22 0 1.3 18 1 12 372 549 29 10
SM 12-AJ [SM12G-AJ |SMS12-AJ|SMS12G-AJ 4 12 21 0 30 [ —0.2 23 —0.2 1.3 20 1.5 510 784 41 12
SM 13-AJ [SM13G-AJ |SMS13-AJ|SMS13G-AJ 4 13 23 —13 32 23 1.3 22 1.5 510 784 48 13
SM 16-AJ [SM16G-AJ |SMS16-AJ|SMS16G-AJ 4 16 28 37 26.5 1.6 27 1.5 774 1,180 75 16
SM 20-AJ [SM20G-AJ |SMS20-AJ|SMS20G-AJ 5 20 0 32 0 42 30.5 1.6 30.5 1.5 882 1,370 98 20
SM 25-AJ|SM25G-AJ |SMS25-AJ|SMS25G-AJ 6 25 —10 40 —16 59 41 1.85 38 2 15 980 1,570 237 25
SM 30-AJ [SM30G-AJ |SMS30-AJ|SMS30G-AJ 6 30 45 64 44.5 1.85 43 25 1,570 2,740 262 30
SM 35-AJ [SM35G-AJ |SMS35-AJ|SMS35G-AJ 6 35 0 52 0 70 0 49.5 0 2.1 49 25 1,670 3,140 420 35
SM 40-AJ|SM40G-AJ |SMS40-AdJ|SMS40G-AJ 6 40 —12 60 —19 80 | —0.3 60.5 | —0.3 21 57 3 20 2,160 4,020 640 40
SM 50-AJ |SM50G-AJ |SMS50-AJ|SMS50G-AJ 6 50 80 100 74 2.6 76.5 3 3,820 7,940 1,680 50
SM 60-AJ [SMB0G-AJ |SMS60-AJ|SMS60G-AJ 6 60 0 90 0 110 85 3.15 86.5 3 25 4,700 | 10,000 1,980 60
SM 80-AJ | SM8B0G-AJ - - 6 80 —15 120 —22 140 105.5 4.15 116 3 7,350 | 16,000 4,400 80
SM100-AJ - - - 6 100 0 150 0 175 0 125.5 0 4.15 145 3 30 14,100 | 34,800 8,540 100
SM120-AJ - - - 8 120 —20 180 —25 200 | —0.4 | 158.6 | —0.4 4.15 175 3 16,400 | 40,000 | 14,900 120
SM150-AJ - - - 8 150 0/—25 210 0/—29 240 170.6 5.15 204 8 40 21,100 | 54,300 | 20,150 150
* Accuracy is measured prior to machining clearance slit. 1N=0.102kgf



NIPPON BeNRING

SLIDE BUSH

SM-0OP TYPE [ )
— Open Type —
L
B
part number structure
W W
examele SV ESE -6 T
ﬂmm I
al A 5
specification o o
SM: standard
SMS: anti-corrosion P
open type 6 5
inner contact diameter (dr) 9
us)
c
q N 93]
retainer material seal T
blank: standard/steel blank: without seal
anti-corrosion/stainless steel U: seal on one side
G: resin UU: seals on both sides
- )
part number DT Gl major dimensions basic load rating shaft
standard anti-corrosion ball dr D L B w D1 h 0O |eccentricity* [dynamic| static | mass |diameter
. . . stainless . . o tolerance * tolerance® tolerance tolerance (o} Co
steel retainer |resin retainer . resin retainer| circuits
retainer mm um mm um mm mm mm mm mm mm mm um N N g mm
= SM10G-0OP = SMS10G-0P 3 10 19 29 22 1.3 18 6.8 | 80° 372 549 23 10
SM 12-OP|SM12G-0OP|SMS 12-0P|SMS12G-0P 3 12 0 21 0 30 0 23 0 1l 20 8 80° 12 510 784 32 12
SM 13-0OP|SM13G-0OP|SMS 13-0P|SMS13G-0P 3 13 -9 23 —13 32 —02 23 —02 1.3 22 9 80° 510 784 37 13
SM 16-0OP|SM16G-OP|SMS 16-0OP|SMS16G-0P 3 16 28 37 i 26.5 ’ 1.6 27 11 80° 774 | 1,180 58 16
SM 20-0P |SM20G-0P|SMS20-0P|SMS20G-0P 4 20 0 32 0 42 30.5 1.6 30.5 11 60° 882 | 1,370 79 20
SM 25-0P |SM25G-0P|SMS25-0P|SMS25G-0P 5 25 —10 40 —16 59 41 1.85 38 12 50° 15 980 | 1,570 203 25
SM 30-0P |SM30G-0P|SMS30-0P|SMS30G-0P 5 30 45 64 44.5 1.85 43 15 50° 1,570 | 2,740 228 30
SM 35-0P |SM35G-0P|SMS35-0P|SMS35G-0P 5 35 0 52 0 70 0 49.5 0 21 49 17 50° 1,670 | 3,140 355 35
SM 40-0OP|SM40G-0OP|SMS40-0P|SMS40G-0P 5 40 —12 60 —19 80 | —0.3 60.5 | —0.3 2.1 57 20 50° 20 2,160 | 4,020 546 40
SM 50-0P |SM50G-0P|SMS50-0P|SMS50G-0P 5 50 80 100 74 2.6 76.5 25 50° 3,820 | 7,940 | 1,420 50
SM 60-0OP |SM60G-OP|SMS60-0P|SMS60G-0P 5 60 0 90 0 110 85 3.15 86.5 30 50° 25 4,700 | 10,000 | 1,650 60
SM 80-0OP|SM80G-0OP - - 5 80 —15 120 —22 140 105.5 4.15 | 116 40 50° 7,350 | 16,000 | 3,750 80
SM100-0P - - - 5 100 0 150 0 175 0 125.5 0 4.15 | 145 50 50° 30 14,100 | 34,800 [ 7,200 | 100
SM120-0P - - - 6 120 —20 180 —25 200 | —0.4 | 1586 | —0.4 4.15 | 175 85 80° 16,400 | 40,000 | 11,600 | 120
SM150-0P - - - 6 150 0/—25 210 0/—29 240 170.6 5.15 | 204 105 80° 40 |21,100 | 54,300 | 15,700 | 150
* Accuracy is measured prior to machining open slit. 1N=0.102kgf

C-20 Cc-21



SLIDE BUSH

NIPPON B=eNRING

SM-G-L TYPE [ )
— Long Type —
Mo
— T
part number structure L
examole Y] EE - (R (1 g
al Al
seal ,@
UU: seals on both sides 5]
ZZ: doublelip-seals on m
both sides g
)]
SM type long type =
inner contact diameter (dr) resin retainer
\ J
major dimensions basic load rating 9 shaft
DT nu";bﬁr of dr D L B w D1 eccentricity dynamic static auowable;:gc I mass diameter
[P GLLHES circa its tolerance tolerance tolerance tolerance C Co N-m
u mm um mm Mum mm mm mm mm mm mm Mum N N g mm
SM 6G-LUU 4 6 12 0 26 20.5 1.1 11.5 262 476 1.15 10 6
SM 8G-LUU 4 8 15 —13 32 25.5 1.1 14.3 352 615 1.94 19 8
SM10G-LUU 4 10 0 19 39 32 0 1.3 18 15 493 1,000 3.98 38 10
SM12G-LUU 4 12 —10 21 0 4 0 34 —02 1.3 20 637 1,430 6.26 43 12
SM13G-LUU 4 13 23 —16 45 —03 36 i 1.3 22 682 1,560 7.68 62 13
SM16G-LUU 4 16 28 53 : 42 1.6 27 1,039 2,350 13.2 99 16
SM20G-LUU 5 20 0 32 0 59 47.5 1.6 30.5 1,160 2,740 17.9 125 20
SM25G-LUU 6 25 —12 40 —19 83 69 0 1.85 38 20 1,300 2,960 27.2 315 25
SM30G-LUU 6 30 45 90 75 —0.3 1.85 43 2,160 5,880 61.3 347 30

* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m

C-22 C-23



SLIDE BUSH

SM-W TYPE [ )
— Double-Wide Type —
Mo
= T
part number structure L
examele SV ESE MY 8
al o
specification
SM: standard
SMS: anti-corrosion seal
blank: without seal @
) ; UU: seals on both sides 5]
inner contact diameter (dr) ZZ: doublelip-seals on both m
sides @
&
retainer material T
blank: standard/steel
anti-corrosion/stainless steel
G: resin double-wide type
- )
Doublelip-seal is available for size 6 to 30.
part number DT Gl major dimensions basic load rating | allowable shaft
standard anti-corrosion ball dr D L B w D1 eccentricity | dynamic | static [staticmoment| mass |diameter
. . . stainless . . S tolerance tolerance tolerance tolerance C Co Mo
steel retainer |resin retainer . resin retainer| circuits
retainer mm Mum mm um mm mm mm mm mm mm Mum N N N-m g mm
SM 3w | SM 3GW | SMS 3W [SMS 3GW 4 3 7 0 19 - - = = 138 210 0.51 3.2 3
SM 4W | SM 4GW | SMS 4W |SMS 4GW 4 4 8 —11 23 - - — - 10 176 254 0.63 4.8 4
SM 5W | SM 5GW | SMS 5W [SMS 5GW 4 5 10 28 20.4 1.1 9.6 265 412 1.38 11 5
SM 6W | SM 6GW | SMS 6W |SMS 6GW 4 6 0 12 0 35 27 1.1 115 323 530 2.18 16 6
SM 8w | SM 8GW | SMS 8W [SMS 8GW 4 8 —10 15 —13 45 0 35 1.1 14.3 431 784 4.31 31 8
SM10W | SM10GW | SMS10W |[SMS10GW 4 10 19 55 | —0.3 44 0 1.3 18 15 588 1,100 7.24 62 10
SM12W | SM12GW | SMS12W [SMS12GW 4 12 21 0 57 46 —0.3 1.3 20 813 1,570 10.9 80 12
SM13W | SM13GW | SMS13W |[SMS13GW 4 13 23 —16 61 46 1.3 22 813 1,570 11.6 90 13
SM16W | SM16GW | SMS16W |[SMS16GW 4 16 28 70 53 1.6 27 1,230 2,350 19.7 145 16
SM20W | SM20GW | SMS20W |[SMS20GW 5 20 0 32 0 80 61 1.6 30.5 1,400 2,740 26.8 180 20
SM25W | SM25GW | SMS25W |[SMS25GW 6 25 —12 40 —19 112 82 1.85 38 20 1,560 3,140 43.4 440 25
SM30W | SM30GW | SMS30W [SMS30GW 6 30 45 123 89 1.85 43 2,490 5,490 82.8 480 30
SM35W | SM35GW | SMS35W |[SMS35GW 6 35 0 52 0 135 0 99 0 21 49 2,650 6,270 | 110 795 35
SM40W | SM40GW | SMS40W |[SMS40GW 6 40 —15 60 —29 151 —04 [ 121 —04 241 57 25 3,430 8,040 | 147 1,170 40
SM50W | SM50GW | SMS50W |[SMS50GW 6 50 80 192 148 2.6 76.5 6,080 15,900 | 397 3,100 50
SM6E60W | SMB0OGW | SMS60W |[SMS60GW 6 60 0/—20 90 0/—25 209 170 3.15 86.5 30 7,550 20,000 | 530 3,500 60

1N=0.102kgf 1N - m=0.102kgf - m

C-24 C-25



SLIDE BUSH

SMF TYPE [ )
— Round Flange Type —
2
mounting hole x 4
part number structure
—
> I: -
examele YR ES EMY-ER : e
gl .
o5 - - Qo
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating T 1T
g et LF: low temperature black chrome
S‘RAE'S %a g . treatment with fluoride coating
- Sl ) SB: black oxide (nat available on t
SMSF: anti-corrosion anti-corrosion type) N P
SC: industrial chrome plating L [
inner contact diameter (dr) 9
us)
c
q N 93]
retainer material seal T
blank: standard/steel blank: without seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm um um N N g mm
SMF 6 |SMF 6G |SMSF 6 |SMSF 6G 4 6 12 0 19 28 5 20 3.5X6X%3.1 206 265 24 6
SMF 8s|SMF 8sG | SMSF 8s | SMSF 8sG 4 8 15 13 17 32 5 24 3.5X6X3.1 176 216 32 8
SMF 8 |SMF 8G |SMSF 8 |SMSF 8G 4 8 0 15 24 32 5 24 3.5X6X%3.1 274 392 37 8
SMF 10 |SMF10G |SMSF10 |SMSF10G 4 10 — 9 19 29 40 6 29 45X7.5X4.1 12 12 372 549 72 10
SMF 12 [SMF12G |SMSF12 |SMSF12G 4 12 21 0 30 42 6 32 45X7.5X4.1 510 784 76 12
SMF 13 |SMF13G |SMSF13 |SMSF13G 4 13 23 —16 32 43 6 33 4.5X7.5X4.1 510 784 88 13
SMF 16 |[SMF16G |SMSF16 |SMSF16G 4 16 28 37 48 6 38 45X7.5X4.1 774 1,180 120 16
SMF 20 |SMF20G |SMSF20 |SMSF20G 5 20 0 32 0 42 54 8 43 5.5X9X5.1 882 1,370 180 20
SMF 25 |SMF25G |SMSF25 |SMSF25G 6 25 —10 40 —19 59 62 8 51 5.5X9x%5.1 15 15 980 1,570 340 25
SMF 30 |SMF30G |SMSF30 |SMSF30G 6 30 45 64 74 10 60 6.6X11X6.1 1,570 2,740 470 30
SMF 35 |SMF35G |SMSF35 |SMSF35G 6 35 0 52 0 70 82 10 67 6.6X11X6.1 1,670 3,140 650 35
SMF 40 |SMF40G |SMSF40 |SMSF40G 6 40 —12 60 —20 80 96 13 78 9X14X%8.1 20 20 2,160 4,020 1,060 40
SMF 50 |SMF50G |SMSF50 |SMSF50G 6 50 80 100 116 13 98 9X14X%8.1 3,820 7,940 2,200 50
SMF 60 |SMF60G |SMSF60 |SMSF60G 6 60 0 90 0 110 134 18 112 11X17X11.1 25 25 4,700 | 10,000 3,000 60
SMF 80 - - - 6 80 —15 120 —25 140 164 18 142 11X17X11.1 7,350 | 16,000 5,800 80
SMF100 - - - 6 100 [0/—20| 150 |0/—29| 175 200 20 175 14%x20x13.1 30 30 14,100 | 34,800 | 10,600 100
1N=0.102kgf
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SLIDE BUSH

SMK TYPE : [ )
— Square Flange Type —
z
+— mounting hole x 4
part number structure
>< -4
example - I:
g smsk [25|G[uuBsk| - 1>
a
ol 5 — — 95
outer cylinder e
surface treatment
blank: no surface treatment
SK: electroless nickel plating N —
et LF: low temperature black chrome
é?\/lelg‘ cta g . treatment with fluoride coating
SMSks Enekle SB: black oxide (not available on t
- anti-corrosion anti-corrosion type) — o
SC: industrial chrome plating L [y
inner contact diameter (dr) 9
us)
%
retainer material seal T
blank: standard/steel blank: without seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df K t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N g mm
SMK 6 |SMK 6G [SMSK 6 |SMSK 6G 4 6 12 0 19 28 22 5 20 3.5X6X3.1 206 265 18 6
SMK 8s|SMK 8sG|SMSK 8s|SMSK 8sG 4 8 15 13 17 32 25 5 24 3.5X6X3.1 176 216 24 8
SMK 8 |SMK 8G [SMSK 8 |SMSK 8G 4 8 0 15 24 32 25 5 24 3.5X6X%3.1 274 392 29 8
SMK 10 |[SMK10G [SMSK10 |SMSK10G 4 10 — 9 19 29 40 30 6 29 4.5X7.5X4.1 12 12 372 549 52 10
SMK 12 |[SMK12G [SMSK12 |SMSK12G 4 12 21 0 30 42 32 6 32 4.5%X7.5%X4.1 510 784 57 12
SMK 13 |SMK13G [SMSK13 |SMSK13G 4 13 23 —16 32 43 34 6 33 4.5X7.5X4.1 510 784 72 13
SMK 16 [SMK16G |[SMSK16 |SMSK16G 4 16 28 37 48 37 6 38 4.5X7.5X4.1 774 1,180 104 16
SMK 20 |SMK20G |[SMSK20 |SMSK20G 5 20 0 32 0 42 54 42 8 43 5.5X9X%5.1 882 1,370 145 20
SMK 25 |SMK25G |[SMSK25 |SMSK25G 6 25 —~10 40 —19 59 62 50 8 51 5.5X9X5.1 15 15 980 1,570 300 25
SMK 30 |SMK30G |[SMSK30 |SMSK30G 6 30 45 64 74 58 10 60 6.6X11X6.1 1,570 2,740 375 30
SMK 35 |SMK35G |[SMSK35 |SMSK35G 6 35 0 52 0 70 82 64 10 67 6.6X11X6.1 1,670 3,140 560 35
SMK 40 |SMK40G |[SMSK40 |SMSK40G 6 40 —12 60 —20 80 96 75 13 78 9X14X8.1 20 20 2,160 4,020 880 40
SMK 50 |SMK50G |[SMSK50 |SMSK50G 6 50 80 100 116 92 13 98 9X14X8.1 3,820 7,940 2,000 50
SMK 60 |SMKB0G |[SMSK60 |SMSK60G 6 60 0 90 0 110 134 106 18 112 11X17X111 25 25 4,700 | 10,000 2,560 60
SMK 80 - - - 6 80 —15 120 —25 140 164 136 18 142 11X17X11.1 7,350 | 16,000 5,300 80
SMK100 - - - 6 100 [0/—20| 150 |0/—29| 175 200 170 20 175 14X20%13.1 30 30 14,100 | 34,800 9,900 100
1N=0.102kgf

C-28 C-29



SLIDE BUSH

SMT TYPE [ )
— Two Side Cut Flange Type —
L
part number structure mounting hole x 2 mounting hole x 4
>< - .
erervle EXYHER B3 =N :
ol s R = -
outer cylinder
surface treatment
specification blank: no surface treatment Sl F
SMT: standard SK: electroless nickel plating L w W
s i- i LF: low temperature black chrome
SMST. anti-corrosion treatment with fluoride coating SMT13 or smaller SMT16 or larger 2
FAEF eeriEe GHEmEET @) SB: black oxide (not available on e}
anti-corrosion type) m
SC.: industrial chrome plating g
retainer material %
blank: standard/steel seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
N\ J
part number* T major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic |  static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df W t A F XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm mm um um N N g mm
SMT 6UU|SMT 6GUU|SMST 6UU|SMST 6GUU 4 6 12 0 19 28 18 5 20 — 3.5X6X3.1 206 265 21 6
SMT 8UU|SMT 8GUU|SMST 8UU|SMST 8GUU 4 8 15 —13 24 32 21 5 24 — 3.5X6X%3.1 274 392 33 8
SMT 10UU|SMT10GUU|{SMST 10UU|SMST10GUU 4 10 0 19 29 40 25 6 29 — | 45X7.5X4.1 12 12 372 549 64 10
SMT 12UU|SMT12GUU|SMST 12UU|SMST12GUU 4 12 — 9 21 0 30 42 27 6 32 — | 45X7.5%X4.1 510 784 68 12
SMT 13UU|SMT13GUU|{SMST 13UU|SMST13GUU 4 13 23 —16 32 43 29 6 33 — | 45X7.5%x4.1 510 784 81 13
SMT 16UU|SMT16GUU|SMST 16UU|SMST16GUU 4 16 28 37 48 34 6 31 22 | 45x7.5%4.1 774 1,180 112 16
SMT20UU |SMT20GUU|SMST20UU|SMST20GUU 5 20 0 32 0 42 54 38 8 36 24 5.5X9X%5.1 882 1,370 167 20
SMT25UU |SMT25GUU|SMST25UU|SMST25GUU 6 25 —~10 40 —19 59 62 46 8 40 32 5.5X9X5.1 15 15 980 1,570 325 25
SMT30UU|SMT30GUU|SMST30UU|SMST30GUU 6 30 45 64 74 51 10 49 35 | 6.6X11X6.1 1,570 2,740 388 30
* Seals-on-both-sides is standard. 1N =0.102kgf

C-30 C-31



SLIDE BUSH
SMF-E TYPE [ )

— Round Flange Type with Pilot End —

i mounting hole x 4

part number structure

SGU susr (2516 luuBE RSk

Df
P.CD.

D

\

\

r

outer cylinder

surface treatment

blank: no surface treatment

SK: electroless nickel plating

LF: low temperature black chrome
treatment with fluoride coating

specification
SMF: standard

- - . SB: black oxide (not available on
SMSF: anti-corrosion ST ENGET (S flt s
SC: industrial chrome plating L C
inner contact diameter (dr) 9
us)
with pilot end &
retainer material T
blank: standard/steel seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number* DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N g mm
SMF 6UU-E|SMF 6GUU-E [ SMSF 6UU-E |SMSF 6GUU-E 4 6 12 0 19 5 28 5 20 3.5X6X%3.1 206 265 24 6
SMF 8UU-E|SMF 8GUU-E [ SMSF 8UU-E |SMSF 8GUU-E 4 8 15 —13 24 5 32 5 24 3.5X6X3.1 274 392 37 8
SMF10UU-E| SMF10GUU-E | SMSF10UU-E | SMSF10GUU-E 4 10 0 19 29 6 40 6 29 4.5X7.5X4.1 12 12 372 549 72 10
SMF12UU-E | SMF12GUU-E | SMSF12UU-E | SMSF12GUU-E 4 12 -9 21 0 30 6 42 6 32 4.5X7.5X4.1 510 784 76 12
SMF13UU-E | SMF13GUU-E | SMSF13UU-E | SMSF13GUU-E 4 13 23 —16 32 6 43 6 33 4.5%X7.5%X4.1 510 784 88 13
SMF16UU-E| SMF16GUU-E | SMSF16UU-E | SMSF16GUU-E 4 16 28 37 6 48 6 38 4.5X7.5X4.1 774 1,180 120 16
SMF20UU-E | SMF20GUU-E | SMSF20UU-E | SMSF20GUU-E 5 20 0 32 0 42 8 54 8 43 5.5X9X%5.1 882 1,370 180 20
SMF25UU-E | SMF25GUU-E | SMSF25UU-E | SMSF25GUU-E 6 25 —~10 40 —19 59 8 62 8 51 5.5X9X%5.1 15 15 980 1,570 340 25
SMF30UU-E | SMF30GUU-E | SMSF30UU-E | SMSF30GUU-E 6 30 45 64 10 74 10 60 6.6X11X6.1 1,570 2,740 470 30
SMF35UU-E | SMF35GUU-E - - 6 35 0 52 0 70 10 82 10 67 6.6X11X6.1 1,670 3,140 650 35
SMF40UU-E| SMF40GUU-E - - 6 40 —12 60 —oo 80 13 96 13 78 9X14X%X8.1 20 20 2,160 4,020 1,060 40
SMF50UU-E | SMF50GUU-E - - 6 50 80 100 13 116 13 98 9X14X%8.1 3,820 7,940 2,200 50
SMF60UU-E| SMF60GUU-E - - 6 60 0/—15 90 0/—25| 110 18 134 18 112 11X17X11.1 25 25 4,700 10,000 3,000 60
* Seals-on-both-sides is standard. 1N=0.102kgf
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SLIDE BUSH

SMK-E TYPE [ )
— Square Flange Type with Pilot End —
Y4
T mounting hole x 4
> >
part number structure
[
examole EITT ER - -6
|0
0l ol o - R B =
a S
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating
- ification LF: low temperature black chrome Y
S?\/Ielg‘ cta g . treatment with fluoride coating
SMSks Elnrekelr ) SB: black oxide (nat available on
: ENIHERTESET anti-corrosion type) £l o
SC: industrial chrome plating L [y
inner contact diameter (dr) 9
w
with pilot end &
retainer material T
blank: standard/steel seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number* DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df K t |P.C.D.| XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm mm um um N N g mm
SMK 6UU-E|SMK 6GUU-E|SMSK BUU-E [SMSK B6GUU-E 4 6 12 0 19 5 28 22 5 20 | 3.5%X6X%3.1 206 265 18 6
SMK 8UU-E|SMK 8GUU-E|SMSK 8UU-E [SMSK 8GUU-E 4 8 15 —13 24 5 32 25 5 24 | 3.5%X6x%3.1 274 392 29 8
SMK10UU-E|SMK10GUU-E | SMSK 10UU-E |SMSK10GUU-E 4 10 0 19 29 6 40 30 6 29 | 45X7.5%X4.1 12 12 372 549 52 10
SMK12UU-E | SMK12GUU-E | SMSK 12UU-E | SMSK12GUU-E 4 12 -9 21 0 30 6 42 32 6 32 | 45X7.5%X4.1 510 784 57 12
SMK13UU-E|SMK13GUU-E | SMSK 13UU-E |SMSK13GUU-E 4 13 23 —16 32 6 43 34 6 33 | 45X7.5%4.1 510 784 72 13
SMK16UU-E|SMK16GUU-E | SMSK 16UU-E |SMSK16GUU-E 4 16 28 37 6 48 37 6 38 | 45X7.5%X4.1 774 1,180 104 16
SMK20UU-E | SMK20GUU-E | SMSK20UU-E | SMSK20GUU-E 5 20 0 32 0 42 8 54 42 8 43 | 55%x9x%5.1 882 1,370 145 20
SMK25UU-E | SMK25GUU-E | SMSK25UU-E | SMSK25GUU-E 6 25 —~10 40 —19 59 8 62 50 8 51 5.5X9X%5.1 15 15 980 1,570 300 25
SMK30UU-E | SMK30GUU-E | SMSK30UU-E |SMSK30GUU-E 6 30 45 64 10 74 58 10 60 | 6.6X11X6.1 1,570 2,740 375 30
SMK35UU-E | SMK35GUU-E - - 6 35 0 52 0 70 10 82 64 10 67 | 6.6X11X6.1 1,670 3,140 560 35
SMK40UU-E|SMK40GUU-E - - 6 40 —12 60 —oo 80 13 96 75 13 78 | 9Xx14Xx8.1 20 20 2,160 4,020 880 40
SMK50UU-E | SMK50GUU-E - = 6 50 80 100 13 116 92 13 98 | 9X14x8.1 3,820 7,940 2,000 50
SMK60UU-E|SMKB0GUU-E - - 6 60 0/—15 90 0/—25| 110 18 134 | 106 18 112 | 11 X17%X11.1 25 25 4,700 10,000 2,560 60
* Seals-on-both-sides is standard. 1N=0.102kgf

C-34 C-35



SLIDE BUSH

SMT-E TYPE [ )
— Two Side Cut Pilot End Flange Type —
SZ
i mounting hole x 4
part number structure < ~ mounting hole x 2 B
I Y/ r X
example Y EFEMY- 36 f O
5 o - N I <
outer cylinder
surface treatment |
blank: no surface treatment [ 2 N
SK: electroless nickel plating
- ification LF: low temperature black chrome
S?\/Ie'lc':' [t:a g . treatment with fluoride coating flt F
SMS'Ts Elnioteln ) SB: black oxide (not available on w W
- EMHERTESEn anti-corrosion type) L o
SC: industrial chrome plating SMT13 or smaller SMT16 or larger [
inner contact diameter (dr) 9
us)
with pilot end &
retainer material T
blank: standard/steel seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
part number* T major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df | W t A F XXYXZ (¢} Co
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm [ mm | mm [ mm | mm | mm mm um um N N g mm
SMT B6UU-E |SMT B6GUU-E |[SMST 6UU-E [SMST 6GUU-E 4 6 12 0 19 5|28 [ 18 5|20 | — | 35%X6X3.1 206 265 21 6
SMT 8UU-E|SMT 8GUU-E |[SMST 8UU-E [SMST 8GUU-E 4 8 15 —13 24 5] 32| 21 5124 | — | 35Xx6x3.1 274 392 83 8
SMT 10UU-E | SMT 10GUU-E | SMST 10UU-E [SMST10GUU-E 4 10 0 19 29 6 | 40 | 25 6 | 29 | — [45X7.5X%X4.1 12 12 372 549 64 10
SMT 12UU-E | SMT12GUU-E | SMST 12UU-E |SMST12GUU-E 4 12 -9 21 0 30 6 | 42 | 27 6 | 32 | — [45X7.5X4.1 510 784 68 12
SMT 13UU-E | SMT 13GUU-E | SMST 13UU-E [SMST13GUU-E 4 13 23 —16 32 6 | 43 | 29 6 | 33 | — [45X7.5%4.1 510 784 81 13
SMT 16UU-E | SMT 16GUU-E | SMST 16UU-E [SMST16GUU-E 4 16 28 37 6 | 48 | 34 6 | 31 22 |45X7.5%41 774 1,180 112 16
SMT20UU-E | SMT20GUU-E | SMST20UU-E |[SMST20GUU-E 5 20 0 32 0 42 8 | 54 | 38 8 | 36 | 24 | 55X9%5.1 882 1,370 167 20
SMT25UU-E | SMT25GUU-E | SMST25UU-E [SMST25GUU-E 6 25 —~10 40 —19 59 8 | 62 | 46 8 | 40 | 32 | 55X9X%5.1 15 15 980 1,570 325 25
SMT30UU-E | SMT30GUU-E | SMST30UU-E |SMST30GUU-E 6 30 45 64 10 | 74 | 51 10 | 49 | 35 |[6.6X11X6.1 1,570 2,740 388 30
* Seals-on-both-sides is standard. 1N=0.102kgf

C-36 C-37



SLIDE BUSH

NIPPON B=eNRING

SMK-G-L TYPE

— Square Flange Long type —

( )

Z mounting hole x 4

part number structure /Mo\~ [

examole (A EE - (4 M- B3 *ﬁf [

outer cylinder T
surface treatment
blank: no surface treatment

SK: electroless nickel plating
LF: low temperature black chrome
treatment with fluoride coating

SB: black oxide (not available on t
anti-corrosion type) L »
SC: industrial chrome plating C
=
SMK type seal g
UU: seals on both sides %
inner contact diameter (dr) ZZ: doublelip-seals on both sides
resin retainer long type
N\ J
—— major dimensions basic load rating allowable shaft
s e || el dr D L flange eccentricity |perpendicularityl  dynamic static static moment mass diameter
P L tolerance tolerance| =+0.3 Df K t P.C.D. XXYXZ (¢} Co Mo
circuits
mm um mm um mm mm mm mm mm mm um um N N N-m g mm
SMK 6G-LUU 4 6 12 0 26 28 22 5 20 3.5X6X%3.1 262 476 1.15 20 6
SMK 8G-LUU 4 8 15 —13 32 32 25 5 24 3.5X6X3.1 352 615 1.94 32 8
SMK10G-LUU 4 10 0 19 39 40 30 6 29 45X7.5X4.1 15 15 493 1,000 3.98 59 10
SMK12G-LUU 4 12 —10 21 0 41 42 32 6 32 45X7.5X4.1 637 1,430 6.26 67 12
SMK13G-LUU 4 13 23 —16 45 43 34 6 33 45X7.5X4.1 682 1,560 7.68 88 13
SMK16G-LUU 4 16 28 53 48 37 6 38 4.5X7.5X4.1 1,039 2,350 13.2 125 16
SMK20G-LUU 5 20 0 32 0 59 54 42 8 43 5.5%X9X%X5.1 1,160 2,740 17.9 170 20
SMK25G-LUU 6 25 —12 40 —19 83 62 50 8 51 5.5X9x5.1 20 20 1,300 2,960 27.2 380 25
SMK30G-LUU 6 30 45 90 74 58 10 60 6.6X11X6.1 2,160 5,880 61.3 460 30

* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m
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SLIDE BUSH

SMF-W TYPE [ )
— Round Flange Double-Wide Type —
|
Mo
= T
z .
part number structure ~ mounting hole x 4
examole EIYE ER M- B3
outer cylinder a s
surface treatment
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome
g treatment with fluoride coating
é?\/lels‘lfsliggggrd SB: black oxide (not available on
SMSF: anti-corrosion anti-corrosion type) t
SC: industrial chrome plating L e @
inner contact diameter (dr) seal Q
blank: without seal w©
UU: seals on both sides 5
retainer material ZZ: doublelip-seals on both sides T
blank: standard/steel
anti-corrosion/stainless steel
G: resin double-wide type
- )
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static |[static moment| mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df t P.C.D. XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm Mum Mm N N N-m g mm
SMF 6W |SMF 6GW |[SMSF 6W |SMSF 6GW 4 6 12 0 35 28 5 20 3.5X6X%X3.1 323 530 2.18 31 6
SMF 8W | SMF 8GW |[SMSF 8W SMSF 8GW 4 8 15 —13 45 32 5 24 3.5X6X%3.1 431 784 4.31 51 8
SMF10W | SMF10GW |SMSF10W |SMSF10GW 4 10 0 19 55 40 6 29 4.5X7.5X4.1 15 15 588 1,100 7.24 98 10
SMF12W | SMF12GW |SMSF12W |SMSF12GW 4 12 —10 21 0 57 42 6 32 4.5X7.5X4.1 813 1,570 10.9 110 12
SMF13W | SMF13GW |SMSF13W |SMSF13GW 4 13 23 —16 61 43 6 33 4.5X7.5X4.1 813 1,570 11.6 130 13
SMF16W | SMF16GW |SMSF16W |SMSF16GW 4 16 28 70 48 6 38 4.5X7.5X4.1 1,230 2,350 19.7 190 16
SMF20W | SMF20GW |SMSF20W [SMSF20GW 5 20 0 32 0 80 54 8 43 5.5X9X%5.1 1,400 2,740 26.8 260 20
SMF25W | SMF25GW |SMSF25W |[SMSF25GW 6 25 —12 40 —19 112 62 8 51 5.5X9X%5.1 20 20 1,560 3,140 43.4 540 25
SMF30W | SMF30GW |SMSF30W |[SMSF30GW 6 30 45 123 74 10 60 6.6X11X6.1 2,490 5,490 82.8 680 30
SMF35W | SMF35GW |SMSF35W |[SMSF35GW 6 35 0 52 0 135 82 10 67 6.6X11X6.1 2,650 6,270 | 110 1,020 35
SMF40W | SMF40GW |SMSF40W |[SMSF40GW 6 40 —15 60 —2o 151 96 13 78 9X14X%x8.1 25 25 3,430 8,040 | 147 1,570 40
SMF50W | SMFE50GW |SMSF50W [SMSF50GW 6 50 80 192 116 13 98 9X14%X8.1 6,080 15,900 | 397 3,600 50
SMF60W | SMF60GW |SMSFB0W |[SMSF60GW 6 60 0/—20 90 0/—25| 209 134 18 112 11X17X11.1 30 30 7,550 | 20,000 | 530 4,500 60

1N=0.102kgf 1N - m=0.102kgf -+ m
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SLIDE BUSH
SMK-W TYPE [ )

— Square Flange Double-Wide Type —

|

part number structure N mounting hole x 4

SGU susi2s 6 wluulsid il

D
dr
Ly
p.C.D.
Df

outer cylinder ]
surface treatment
blank: no surface treatment

| t]

SK: electroless nickel plating
LF: low temperature black chrome
treatment with fluoride coating

specification

SMK: standard SB: black oxide (not available on
SMSK: anti-corrosion anti-corrosion type) UL
SC: industrial chrome plating L

inner contact diameter (dr) seal

blank: without seal

UU: seals on both sides

retainer material ZZ: doublelip-seals on both sides

blank: standard/steel
anti-corrosion/stainless steel

HSNg 3arns

G: resin double-wide type
N\ J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating | allowable shaft
standard ) anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static |[static moment| mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df K t |P.C.D.| XXYXZ (o} Co Mo
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm | mm mm Mum Mm N N N-m g mm

SMK 6W [SMK 6GW |SMSK 6W|SMSK 6GW| 4 6 12 0 35 28 22 5 20 | 3.5X6X3.1 323 530 2.18 25 6
SMK 8W [SMK 8GW |[SMSK 8W|SMSK 8GW| 4 8 15 —13 45 32 25 5 24 | 3.5X6X3.1 431 784 4.31 43 8
SMK10W [SMK10GW [SMSK10W|SMSK10GW| 4 10 0 19 55 40 30 6 29 |45X7.5%X4.1 15 15 588 1,100 7.24 78 10
SMK12W |SMK12GW [SMSK12W|SMSK12GW| 4 12 —10 21 0 57 42 32 6 32 [4.5X7.5%4.1 813 1,570 10.9 90 12
SMK13W |[SMK13GW [SMSK13W|SMSK13GW| 4 13 23 —16 61 43 34 6 33 [4.5X7.5%4.1 813 1,570 11.6 108 13
SMK16W |[SMK16GW [SMSK16W|SMSK16GW| 4 16 28 70 48 37 6 38 [4.5X7.5%4.1 1,230 2,350 19.7 165 16
SMK20W |SMK20GW [SMSK20W|SMSK20GW| 5 20 0 32 0 80 54 42 8 43 | 55X9x5.1 1,400 2,740 26.8 225 20
SMK25W |SMK25GW [SMSK25W |SMSK25GW| 6 25 —12 40 —19 112 62 50 8 51 | 55X9x%5.1 20 20 1,560 3,140 43.4 500 25
SMK30W |SMK30GW [SMSK30W |SMSK30GW| 6 30 45 123 74 58 | 10 60 |6.6X11X6.1 2,490 5,490 82.8 590 30
SMK35W |SMK35GW [SMSK35W |SMSK35GW| 6 35 0 52 0 135 82 64 | 10 67 |6.6X11X6.1 2,650 6,270 | 110 930 35
SMK40W |SMK40GW [SMSK40W |SMSK40GW| 6 40 —15 60 —2o 151 96 75 | 13 78 | 9xX14x8.1 25 25 3,430 8,040 | 147 1,380 40
SMKS50W |SMK50GW |[SMSK50W |SMSK50GW| 6 50 80 192 116 92 | 13 98 | 9x14X8.1 6,080 | 15,900 | 397 3,400 50
SMKB0W |SMKB0OGW |[SMSKB0W |SMSKE0GW| 6 60 0/—20 90 [0/—25| 209 134 | 106 | 18 112 [11X17X11.1 30 30 7,550 | 20,000 | 530 4,060 60

1N=0.102kgf 1N - m=0.102kgf -+ m
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SMT-W TYPE [ )

— Two Side Cut Double-Wide Flange Type —

part number structure

SG svs (25 lowluullsk

mounting hole x 4

mounting hole x 2

outer cylinder

surface treatment

blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome

specification treatment with fluoride coating St L—FJ

SMT: standard SB: black oxide (not available on L W W
SMST: anti-carrosion anti-corrosion type)

SC: industrial chrome plating SMT13W or smaller SMT16W or larger @
inner contact diameter (dr) 9
seal w
UU: seals on both sides 5
retainer material ZZ: doublelip-seals on both sides T
blank: standard/steel
anti-corrosion/stainless steel
G: resin double-wide type
N\ J
part number* T major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity| dynamic | static |static moment| mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df | W t A F | XXYXZ (o} Co Mo
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm mm Mum Mm N N N-m g mm
SMT 6WUU [SMT 6GWUU| SMST 6WUU |SMST 6GWUU 4 6 12 0 35 28 | 18 5| 20 — | 35X6X%3.1 323 530 2.18 28 6
SMT 8WUU [SMT 8GWUU| SMST 8WUU |SMST 8GWUU 4 8 15 —13 45 32| 21 5| 24 — | 35X6%3.1 431 784 4.31 47 8
SMT10WUU [SMT10GWUU| SMST10WUU |SMST10GWUU 4 10 0 19 55 40| 25 6 | 29 — [45X7.5x4.1 15 15 588 1,100 7.24 90 10
SMT12WUU |SMT12GWUU| SMST12WUU [SMST12GWUU 4 12 —10 21 0 57 42 | 27 6 | 32 — |45X7.5%4.1 813 1,570 10.9 102 12
SMT13WUU [SMT13GWUU| SMST13WUU |SMST13GWUU 4 13 23 —16 61 43| 29 6 | 33 — [45X7.5x4.1 813 1,570 11.6 123 13
SMT16WUU [SMT16GWUU| SMST16WUU |SMST16GWUU 4 16 28 70 48 | 34 6 | 31 22 [45x7.5x44 1,230 2,350 19.7 182 16
SMT20WUU [SMT20GWUU| SMST20WUU |SMST20GWUU 5 20 0 32 0 80 54 | 38 8 | 36 | 24 | 55%X9x5.1 1,400 2,740 26.8 247 20
SMT25WUU [SMT25GWUU| SMST25WUU |SMST25GWUU 6 25 —12 40 —19 112 62 | 46 8 | 40 | 32 | 55%X9x5.1 20 20 1,560 3,140 43.4 525 25
SMT30WUU [SMT30GWUU| SMST30WUU |SMST30GWUU 6 30 45 123 74 | 51 10 | 49 | 35 [6.6X11X6.1 2,490 5,490 82.8 645 30

* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m
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SLIDE BUSH

SMFC TYPE [ )
— Center Mount Round Flange Type —
Mo
" Z
T mounting hole x 4
part number structure .
S svisrc[2s[cluusk] <
D:
ol s - r - j 2 la}
outer cylinder
surface treatment +-1
specification blank: no surface treatment
SMFC: standard SK: electroless nickel plating
SMSFC: anti-corrosion LF: low temperature black chrome f t
treatment with fluoride coating @
) ; SB: black oxide (not available on L 5]
inner contact diameter (dr) anti-corrosion type) 5
SC.: industrial chrome plating g
retainer material seal %
blank: standard/steel blank: without seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity pemendicularity |[dynamic| static [static momentf mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df t P.C.D. XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N N-m g mm
SMFC 6 | SMFC 6G |SMSFC 6 |SMSFC 6G 4 6 12 0 35 15 28 5 20 3.5X6X3.1 323 530 2.18 31 6
SMFC 8 | SMFC 8G |SMSFC 8 |SMSFC 8G 4 8 15 —13 45 20 32 5 24 3.5X6X3.1 431 784 4.31 51 8
SMFC10 | SMFC10G |[SMSFC10 |SMSFC10G 4 10 0 19 55 24.5 40 6 29 4.5X7.5X4.1 15 15 588 | 1,100 7.24 98 10
SMFC12 | SMFC12G | SMSFC12 |[SMSFC12G 4 12 —10 21 0 57 25.5 42 6 32 4.5X7.5X4.1 813 | 1,570 | 10.9 110 12
SMFC13 | SMFC13G | SMSFC13 |SMSFC13G 4 13 23 —16 61 275 43 6 33 4.5%X7.5%X4.1 813 | 1,570 | 11.6 130 13
SMFC16 | SMFC16G |[SMSFC16 |SMSFC16G 4 16 28 70 32 48 6 38 4.5X7.5X4.1 1,230 | 2,350 | 19.7 190 16
SMFC20 | SMFC20G | SMSFC20 |SMSFC20G 5 20 0 32 0 80 36 54 8 43 5.5X9X%5.1 1,400 | 2,740 | 26.8 260 20
SMFC25 | SMFC25G | SMSFC25 |SMSFC25G 6 25 —12 40 —19 112 52 62 8 51 5.5X9X%5.1 20 20 1,560 | 3,140 | 434 540 25
SMFC30 | SMFC30G | SMSFC30 |[SMSFC30G 6 30 45 123 56.5 74 10 60 6.6X11X6.1 2,490 | 5490 | 8238 680 30
SMFC35 | SMFC35G | SMSFC35 |SMSFC35G 6 35 0 52 0 135 62.5 82 10 67 6.6X11X6.1 2,650 | 6,270 | 110 1,020 35
SMFC40 | SMFC40G | SMSFC40 |SMSFC40G 6 40 —15 60 —oo 151 69 96 13 78 9X14X%X8.1 25 25 3,430 | 8,040 | 147 1,570 40
SMFC50 | SMFC50G | SMSFC50 [SMSFC50G 6 50 80 192 89.5 116 13 98 9X14X8.1 6,080 | 15,900 | 397 3,600 50
SMFC60 | SMFC60G | SMSFC60 |SMSFC60G 6 60 0/—20 90 0/—25| 209 95.5 134 18 112 11X17X11.1 30 30 7,550 [ 20,000 | 530 4,500 60

1N=0.102kgf 1N - m=0.102kgf -+ m

C-46 c-47



NIPPON BeNRING

SLIDE BUSH

SMKC TYPE [ )
— Center Mount Square Flange Type —
Mo
=
part number structure AL mounting hole x 4
>
S svisic|2s[cluusk] il
D:
als : : s 1 Sl 3
o
outer cylinder
surface treatment
specification blank: no surface treatment
SMKC: standard SK: electroless nickel plating
SMSKC: anti-corrosion LF: low temperature black chrome f t
treatment with fluoride coating @
) ; SB: black oxide (not available on L 5]
inner contact diameter (dr) anti-corrosion type) 5
SC.: industrial chrome plating g
retainer material seal %
blank: standard/steel blank: without seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [pependiculaity|dynamic| static |[static momentf mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df K t |P.C.D.| XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm [ mm | mm mm um um N N N-m g mm
SMKC 6 |SMKC 6G |[SMSKC 6 |SMSKC 6G 4 6 12 0 35 15 28 22 5 20 | 3.5%X6X%3.1 323 530 2.18 25 6
SMKC 8 |SMKC 8G |[SMSKC 8|SMSKC 8G 4 8 15 —13 45 20 32 25 5 24 | 3.5%X6x%3.1 431 784 4.31 43 8
SMKC10 | SMKC10G |[SMSKC10 |[SMSKC10G 4 10 0 19 55 24.5 40 30 6 29 | 45X7.5%X4.1 15 15 588 | 1,100 7.24 78 10
SMKC12 | SMKC12G |SMSKC12|SMSKC12G 4 12 —10 21 0 57 25.5 42 32 6 32 | 45X7.5%X4.1 813 | 1,570 | 10.9 90 12
SMKC13 | SMKC13G |[SMSKC13|SMSKC13G 4 13 23 —16 61 275 43 34 6 33 | 45X7.5%4.1 813 | 1,570 | 11.6 108 13
SMKC16 | SMKC16G |[SMSKC16 [SMSKC16G 4 16 28 70 32 48 37 6 38 | 45X7.5%X4.1 1,230 | 2,350 | 19.7 165 16
SMKC20 | SMKC20G |SMSKC20 [SMSKC20G 5 20 0 32 0 80 36 54 42 8 43 | 55%x9x%5.1 1,400 | 2,740 | 26.8 225 20
SMKC25 | SMKC25G |SMSKC25 [SMSKC25G 6 25 —12 40 —19 112 52 62 50 8 51 5.5X9X%5.1 20 20 1,560 | 3,140 | 434 500 25
SMKC30 | SMKC30G |SMSKC30 |SMSKC30G 6 30 45 123 56.5 74 58 10 60 | 6.6X11X6.1 2,490 | 5490 | 8238 590 30
SMKC35 | SMKC35G |[SMSKC35 [SMSKC35G 6 35 0 52 0 135 62.5 82 64 10 67 | 6.6X11X6.1 2,650 | 6,270 | 110 930 35
SMKC40 | SMKC40G |[SMSKC40 |[SMSKC40G 6 40 —15 60 —oo 151 69 96 75 13 78 | 9Xx14Xx8.1 25 25 3,430 | 8,040 | 147 1,380 40
SMKC50 | SMKC50G |SMSKC50 [SMSKC50G 6 50 80 192 89.5 | 116 92 13 98 | 9X14x8.1 6,080 | 15,900 | 397 3,400 50
SMKC60 | SMKCB0G |SMSKCE60 [SMSKC60G 6 60 0/—20 90 0/—25| 209 95.5 | 134 | 106 18 112 | 11 X17%X11.1 30 30 7,550 [ 20,000 | 530 4,060 60

1N=0.102kgf 1N - m=0.102kgf -+ m
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SLIDE BUSH

SMTC TYPE [ )
— Two Side Cut Center Flange Type —
Mo
= _
part number structure %1_ mounting hole x 2 mounting hole x 4

SGUE swsTol2s G uuksid

outer cylinder
surface treatment

specification blank: no surface treatment f t F

SMTC: standard SK: electroless nickel plating L W W
SMSTC: anti- i LF: low temperature black chrome
SM-eorroson treatment with fluoride coating SMTC13 or smaller SMTC16 or larger @
) ; SB: black oxide (not available on S
inner contact diameter (dr) anti-corrosion type) 5
SC.: industrial chrome plating g
retainer material %
blank: standard/steel seal
anti-corrosion/stainless steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- )
part number* DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity| pemendicuarty [dynamic| static |[static momentf mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df | W t A F XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm | mm mm um um N N N-m g mm
SMTC 6UU [SMTC 6GUU| SMSTC 6UU |SMSTC 6GUU 4 6 12 0 35 15 28 | 18 5| 20 — | 35%X6x%3.1 323 530 2.18 28 6
SMTC 8UU [SMTC 8GUU| SMSTC 8UU |SMSTC 8GUU 4 8 15 —13 45 20 32| 21 51| 24 — | 3.5X6x%3.1 431 784 4.31 47 8
SMTC10UU |[SMTC10GUU| SMSTC10UU | SMSTC10GUU 4 10 0 19 55 245| 40| 25 6 | 29 — |4.5X7.5%X4.1 15 15 588 | 1,100 7.24 90 10
SMTC12UU [SMTC12GUU| SMSTC12UU | SMSTC12GUU 4 12 —10 21 0 57 25.5| 42| 27 6 | 32 — |4.5X7.5%X4.1 813 | 1,570 | 10.9 102 12
SMTC13UU |SMTC13GUU| SMSTC13UU | SMSTC13GUU 4 13 23 —16 61 275| 43| 29 6 | 33 — |4.5X7.5%X4.1 813 | 1,570 | 11.6 123 13
SMTC16UU |[SMTC16GUU| SMSTC16UU | SMSTC16GUU 4 16 28 70 32 48 | 34 6 | 31 22 |45X7.5%41 1,230 | 2,350 | 19.7 182 16
SMTC20UU |SMTC20GUU| SMSTC20UU | SMSTC20GUU 5 20 0 32 0 80 36 54 | 38 8 | 36 | 24 | 5.5X9%5.1 1,400 | 2,740 | 26.8 247 20
SMTC25UU |SMTC25GUU| SMSTC25UU | SMSTC25GUU 6 25 —12 40 —19 112 52 62 | 46 8 | 40 | 32 | 55%X9X%5.1 20 20 1,560 | 3,140 | 434 525 25
SMTC30UU |[SMTC30GUU| SMSTC30UU | SMSTC30GUU 6 30 45 123 56.5| 74| 51 10 | 49 | 35 |[6.6X11X6.1 2,490 | 5490 | 82.8 645 30
* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf + m
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SLIDE BUSH

SMF-W-E TYPE [ )
— Round Flange Double-Wide Pilot End Type —
Mo
=z
Z,. .
part number structure T mounting hole x 4
fa >
examole ETVET] ES [E (Y- E-EX — ﬂ
_ gl
S - - - - - -
outer cylinder e ©
i surface treatment
;ﬁﬁlgigﬁlggrd blank: no surface treatment
SMS-F' anti-corrosion SK: electroless nickel plating 1L
—_— LF: low temperature black chrome
. . treatment with fluoride coating
inner contact diameter (dr) SB: black oxide (not available on flt
anti-corrosion type) T I
SC: industrial chrome plating L [
retainer material 9
blank: standard/steel ©
anti-corrosion/stainless steel f i c
G resin with pilot end @
seal
UU: seals on both sides
double-wide type ZZ: doublelip-seals on both sides
- )
Doublelip-seal is available for size 6 to 30.
part number* T major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity | pemendelarty |dynamic| static [static moment| mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df t P.C.D. XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N N-m g mm
SMF BWUU-E [SMF B6GWUU-E|SMSF B6WUU-E|SMSF 6GWUU-E 4 6 12 0 35 5 28 5 20 3.5X6X3.1 323 530 2.18 31 6
SMF 8WUU-E [SMF 8GWUU-E|SMSF 8WUU-E|SMSF 8GWUU-E 4 8 15 —13 45 5 32 5 24 3.5X6X3.1 431 784 4.31 51 8
SMF10WUU-E |SMF10GWUU-E[SMSF10WUU-E|SMSF10GWUU-E| 4 10 0 19 55 6 40 6 29 4.5X7.5X4.1 15 15 588 | 1,100 7.24 98 10
SMF12WUU-E [SMF12GWUU-E[SMSF12WUU-E|SMSF12GWUU-E| 4 12 —10 21 0 57 6 42 6 32 4.5X7.5X4.1 813 | 1,570 | 10.9 110 12
SMF13WUU-E |SMF13GWUU-E[SMSF1 3WUU-E|SMSFI 36WUU-E 4 13 23 —16 61 6 43 6 33 4.5%X7.5%X4.1 813 | 1,570 | 11.6 130 13
SMF16WUU-E |SMF16GWUU-E[SMSF16WUU-E|SMSF16GWUU-E| 4 16 28 70 6 48 6 38 4.5X7.5X4.1 1,230 | 2,350 | 19.7 190 16
SMF20WUU-E |SMF20GWUU-E|[SMSF20WUU-E|SMSF20GWUU-E| 5 20 0 32 0 80 8 54 8 43 5.5X9X%5.1 1,400 | 2,740 | 26.8 260 20
SMF25WUU-E |SMF25GWUU-E[SMSF25WUU-E|SMSF25GWUU-E| 6 25 —12 40 —19 112 8 62 8 51 5.5X9X%5.1 20 20 1,560 | 3,140 | 434 540 25
SMF30WUU-E [SMF30GWUU-E[SMSF30WUU-E|SMSF30GWUU-E| 6 30 45 123 10 74 10 60 6.6X11X6.1 2,490 | 5490 | 8238 680 30
SMF35WUU-E |SMF35GWUU-E - - 6 35 0 52 0 135 10 82 10 67 6.6X11X6.1 2,650 | 6,270 | 110 1,020 35
SMF40WUU-E |[SMF40GWUU-E - - 6 40 —15 60 —oo 151 13 96 13 78 9X14X%X8.1 25 25 3,430 | 8,040 | 147 1,570 40
SMF50WUU-E |[SMFS0GWUU-E - - 6