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NBLINEAR SYSTEM

The NB linear system is a linear motion mechanism which utilizes the
rotational 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 system 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 system, 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 system 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 SYSTEM

~NB ____________________( LINEAR SYSTEM

@heck the application conditio@- -

A 4

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

}(Decide system type} --

A 4

Slide Guide
Ball Spline
Slide Bush
Slide Way

C

Pre-select the size and
number of linear systems

).--

v

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

h 4
\Determine static Ioad} -

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)- -
&
oK

C

Select lubrication and
dust prevention method

}--

oK

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

A

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
CSelection completed)

Eng-2




ALLOWABLE LOAD

Load and Moment

A load is applied to the linear system 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 system 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 system.
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 system, 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 oreeererererenersecniiceciannes (1)
Allowable Moment
Mmax. = (Mp,My,Mr,Mp2,My2) /fs -+ (2)

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

Me,Mg,Mv,Mp2,My2: 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 System

When a linear system 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 system 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 system 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 system is expressed in terms of
the distance traveled. Therefore, the life of a linear
system 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
system. 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.

~NB LINEAR SYSTEM

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

L= (%)3. B ceeceererreertenentiiiiiniiies (5)

L: rated life (km) C: basic dynamic load rating (N)
P: applied load (N) Cr: 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 OV 5 i
L=(frfrefe . ©). 50 ()
rollers are used as the rolling element

—(fusfrefc C\"8 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



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 system, 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 system exceeds 100°C,
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-3 and for Slide
Rotary Bush FR&FRA type on page E-25.

= L0
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

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

LINEAR SYSTEM

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 - Pa4: load applied to linear system (N) X,Y: linear system 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
. |
> s
[} W
P1 P2
Xo

2 horizontal axes, P3 P4

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

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

2 horizontal axes, P3 P4
moving axes —

under static conditions or constant velocity motion

Yo
=
o
T
N

Eng-6



Table 1-5 Applied Load Calculation (2)
condition

applied load calculation formula

2 horizontal, side axes X 8

P3s,Pas &

Pas| Pus| P1=P2=Ps=Ps=5W
W T T w PaP 10, %
w a4 Pis=Pas=—W+5>W
N - - 7>_ __
P1s +st P1s,Pa2s 4 2X
— —|— — _ _l _ Xo
Xo P1,P2 st—Pas—4W 2XW

2 vertical axes

|P23 ‘ |P4S %
! - s P2,|P4 .
‘ — P pa—pa= L
< y thrust{force| ‘ P1=P2=P3s=Pa= 2XW
|
W —Pas=pss=Pss=L2
Pis Pas st Pis=P2s=P3s=P4s= 2XW
I
L‘el P1.P3 i

2 horizontal axes

;E_—D

under static conditions or constant velocity motion

| P

velocity diagram
under acceleration

B Vi
> O
5t Pi=Po= W1+ 50
= O E
2 >t te tsL 1 2V
c
3 - = P2= F’4=*W(1 - >
S time t(sec) 4 gtiX
S = under deceleration
© P3 P4
o B L e P1=P3=lw(1—2V‘2‘>
8 direction iflmovernem 4 gtaX
8 _
S P P2 P2=P4=lw(1+2V‘2‘>
E thrust force 4 gtaX
2 } under constant velocity
o
. " G
; G: center of gravity 7?”3317'71 PP Pi=Po= p3=p4=%w
2 < s . ) .
=) % g: acceleration of gravity

- (9.8x10%mm/sec?)
X

- Equivalent Coefficient
The linear systems are generally used with two axes, each axis with a couple of bearings installed. However,
due to a space limitation, there must be an application in which one axis with one or two bearings in close
contact installed. In such a case, multiply the applied moment by the equivalent moment coefficient shown
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 system.

P=E-M

P: equivalent moment load per bearing (N)
E: equivalent moment coefficient
M: applied moment (N - mm)

Eng-7

Calculation of Applied Load (2)

LINEAR SYSTEM

Table 1-6 shows the formulas for determining the applied load when moment is applied to the linear system.

W: applied load (N) P: load applied to the linear system (N)
Table 1-6 Applied Load Calculation (3)

£: distance to applied load or to working center of gravity (mm)

condition applied load calculation formula
1 horizontal axis, P W
1 bearing Cow ‘ P=W-+EpiW&1+Erwez
o Ep1: Mp equivalent coefficient with 1 bearing used
Er: Mr equivalent coefficient
1 sideway axis, 2 W W g
c 1 bearing : P=W+Ey1Wg1+Erwgz
i} 0 S Eyi: My equivalent coefficient with 1 bearing used
§ o o Er: Mr equivalent coefficient
— ] o
=3
&
1 vertical axis,
g 1 beari _ 21 W W 8
s earing F g
! 1 P=EpiWe1+EyWez
| LT | Epr: Mp equivalent coefficient with 1 bearing used
i - — 1 - ‘ Ey1: My equivalent coefficient with 1 bearing used
O
o t
thrust thrust
force force
2 horizontal axes, PR Wy,
1 bearing each | § P=W/24+Wg2/Y+EpiWL1/2
Epi: Mp equivalent coefficient with 1 bearing used
! Y: span between the two axes centers
LY |
2 sideway axes
i ’ w w
1 bearing each k- £2 (A
o [ o l
oS =161 P=W/2+Ey1Wez2/2+W21/Y
c ° | o Eyi: My equivalent coefficient with 1 bearing used
.g ‘ > -— Y: span between the two axes centers
@©
O o ! o
= e ==e
Q o o
T I
[%2] T
<
® | 2 vertical axes, w W
«N| 1 bearing each N £2 [ >
— I — I
ol | lo \
o[ Tl ‘ o[TiTTe ‘ P=EpiW£1/2+Ey1WL2/2
RN | | 40 I Ep1: Mp equivalent coefficient with 1 bearing used
ollllof | [o] [Hl]o | Ey1: My equivalent coefficient with 1 bearing used
A i A +
¢ thrust
thrust force
force
Eng-8



~NB LINEAR SYSTEM

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
part number Epr Ep2 Evi Eyo Er part number Epr Ep2 = Eyo Er

SEBS 5B 6.64x107" 9.61%x1072 7.91x107" 1.15x107" 3.85x107" SEBS 2A 7.06x107" 1.37%x107" 5.92%x107" 1.15X107" 9.09x107"
SEBS 5BY 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" 0.48x1072 6.25x107"
SEBS 7B 462x107" 6.65x1072 550%x107" 7.93%x1072 2.74x107" SEBS 5A 6.11x107" 1.01x107" 513%x107" 8.46x1072 3.85x107"
SEBS 7BY 2.84x107" 5.00X1072 3.38x107" 5.96x1072 2.74x107" SEBS 5AY 465%x107" 8.45%107? 3.90x107" 7.09%x1072 3.85x107"
SEBS 9BS 5.83x107" 6.96x1072 6.95x107" 8.30x1072 2.15x107" SEBS 7A 462%x107" 7.48%x1072 3.87x107" 6.27x1072 2.74x107"
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 2.15%x107" SEB(S)9A 3.32x107" 5.89%x1072 278x107" 4.94%x1072 2.20x107"
SEBS12BS 527%x107" 590%x1072 6.28x107" 7.083%x1072 1.60x107" SEB(S)9AY 2.25%107" 4.46%x1072 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 2.02x10~" 3.64x1072 2.41x107" 4.33x1072 1.60x107" SEB(S)12AY 2.02x107" 411x1072 1.70x107" 3.45x1072 1.60x107"
SEBS15BS 3.95x107" 5.01%x1072 471%x107" 5.97%x1072 1.30x107" SEB(S)15A 2.31x107" 4301072 1.94x107" 3.61%x1072 1.29%107"
SEBS15B 2.31x107" 3.85x1072 2.75%107" 458%x1072 1.29%x107" SEB(S)15AY 1.52x107" 3.12x1072 1.27x107" 2.62X1072 1.29x107"
SEBS15BY 1.52x107" 2.90%x1072 1.81%107" 3.45%x1072 1.29%107" SEB(S)20A 1.53x107" 3.03x1072 1.28x107" 254%X107? 9.76x1072
SEBS20B 1.41x107" 2.47%x1072 1.68x107" 2.94%x1072 9.76x1072 SEB(S)20AY 1.01x107" 2.16%x1072 8.44x1072 1.81%1072 9.76x1072
SEBS20BY 1.01%x107" 1.95%1072 1.20%x107" 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" 9.17%x1072 1.96x107" SEBS 3WAY 4.48x107" 8.78x107? 3.76x107" 7.37%1072 3.23%x107"
SEBS 5WBY 3.25%x107" 6.15%1072 3.88x107" 7.33%x1072 1.96x107" SEBS 7WA(D) 3.26x107" 556X1072 273x107" 467%x1072 1.40x107"
SEBS 7WBS 5.83x10~" 6.96x1072 6.95x107" 8.30%x1072 1.40%107" SEBS 7WAY 2.26x107" 4.32x1072 1.90x107" 3.63x1072 1.40%107"
SEBS 7WB 3.26x107" 526%x1072 3.88x107" 6.27%x1072 1.40x107" SEB(S)SWA(D) | 2.41x107" 472%x1072 2.02x107" 3.96%x1072 1.08x107"
SEBS 7WBY 2.26x107" 414%x1072 2.69%107" 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 9WB 2.41x107" 4.23%x1072 287x107" 5.04x1072 1.08%x107" SEB(S)12WAY 1.43%x107" 3.10x1072 1.20%x107" 260%x1072 8.16%x1072
SEBS SWBY 1.71%x107" 3.31x1072 2.03x107" 3.94%x1072 1.08x107" SEB(S)15WA 1.63%x107" 3.29%x1072 1.37x107" 276X107? 471x1072
SEBS12WBS 3.89x107" 5.28%x1072 4.64%x107" 6.29x1072 8.17%x1072 SEB(S)15WAY 1.13%x107" 2.43%1072 9.48%x107? 2.04x1072 4.71x1072
SEBS12WB 217%x107" 3.81%x1072 259%107" 455%x1072 8.16x1072 SER(S)9A 2.49%x107" 415%1072 2.15x107" 358%x1072 1.50x107"
SEBS12WBY 1.51x107" 2.94%x1072 1.79x107" 3.50x1072 8.16x1072 SER(S)12A 250%107" 416%x1072 223x107" 3.71x1072 1.33%107!
SEBS15WBS 2.58x107" 4.06x1072 3.07x107" 4.83%x1072 471%x1072 SER(S)15A 1.99%x107" 3.32x1072 1.79%107" 2.98%x107? 1.05%107"
SEBS15WB 1.63x107" 3.03x1072 1.94%107" 3.61x1072 4.71x1072 SER(S)20A 1.66x107" 2.77x1072 1.47x107" 2.45%x107? 6.49%x1072
SEBS15WBY 1.13x107" 2.29%x1072 1.35%x107" 2.73x1072 471x1072 SER(S) 9WA 1.52x107" 2.53%X1072 1.36x107" 2.26x1072 7.17x1072

Ep:: Mp equivalent coefficient with 1 block used  Epz: Mp equivalent coefficient with 2 blocks used in close contact SER(S)12WA 1.42x107" 2.36x1072 1.28x107" 213%107? 5.86x1072

E&th\égg;j/;aelstnggsgfgizﬁtm with 1 block used Ey2: My equivalent coefficient with 2 blocks used in close contact SER(S)15WA 1.60x10~" 2.66X10~2 1.45%10~" 2.41%10°2 415%10~2

Epi: Mp equivalent coefficient with 1 block used Epz: Mp equivalent coefficient with 2 blocks used in close contact
Ey1: My equivalent coefficient with 1 block used Ey2: My equivalent coefficient with 2 blocks used in close contact
Er: Mr equivalent coefficient
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~NB LINEAR SYSTEM

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 S~ equivalent coefficient art number equivalent coefficient
P Epr Epe Evi Eyo Er e Eq E2 g Ei E»
SGL15F (E) 257x107" 3.75x1072 257x107" 3.75x1072 1.28x107" SSP 4 - - 6.19x107'(1.18%107" SM 3 1.24 2.13x107"
SGL20F (E) 2.06x107" 3.31x1072 2.06x107" 3.31x1072 9.31%x1072 SSP 6 [SPR B - 447%107"5.70x1072 SM 4 1.21 1.78%x107"
SGL25F (E) 1.72x107" 2.81x1072 1.72x107" 2.81%x1072 8.31x1072 SSP 8 |SPR 8 - 3.88%107"(5.74x1072 SM 5 8.96%x107" | 1.40%x107"
SGL30F (E) 1.47x107" 2.28%x1072 1.47%x107" 228%x1072 6.88x1072 SSP 10 |SPR 10 - 2.82%107"(4.37x1072 SM 6 7.29%107" | 1.09%107"
SGL35F (E) 1.29x107" 2.02x1072 1.29x107" 2.02x1072 5.45x1072 SSP 13A [SPR 13 —  |357x107"(4.49x1072 SM 8s 7.19x107" | 1.20x107"
SGL15TF (TE) 1.63x107" 2.87x1072 1.63%x107" 2.87x1072 1.29%107" SSP 16A [SPR 16 [SPB16 [243%x107'|3.75x1072 SM 8 5.46x107" | 8.42%x1072
SGL20TF (TE) 1.41%x107" 2.59x1072 1.41%107" 259%x1072 9.28%x1072 SSP 20A [SPR 20A [SPB20 |1.48X107'|2.91x1072 SM 10 455%107" | 7.02x107?
SGL25TF (TE) 1.09x107" 2.09%1072 1.09%107" 2.09%x1072 8.31x1072 SSP 25A [SPR 25A [SPB25 |[1.37X107"|2.27x1072 SM 12 4.32%x107" | 6.64%1072
SGL30TF (TE) 9.32x1072 1.71x1072 9.32x1072 1.71x1072 6.87x1072 SSP 30A |SPR 30A —  |1.28x107'[1.58%x1072 SM 13 4.06x107" | 6.21%x1072
SGL35TF (TE) 8.14%x1072 1.51%1072 8.14%x1072 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 —  |9.41x1072[159%1072 SM 20 3.07x107" | 4701072
SGL20HTF (HTEHTEX) | 1.22x107" 2.33x1072 1.22%x107" 2.33x1072 9.29%x1072 SSP B0A | SPR B0A - 9.02X1072{1.45%1072 SM 25 217%x107" | 3.33x1072
SGLRSHTF (HTEHTEX) | 1.09x10~" 2.09%x1072 1.09%x107" 2.09%x1072 8.31x1072 SSP 80 - - 6.70X1072{1.21x1072 SM 30 1.99%107" | 3.07x1072
SGL3OHTF (HTEHTEX) | 9.32x1072 1.71X1072 9.32x107? 1.71x1072 6.87%X1072 SSP 80L - - 456x1072|9.53x107° SM 35 1.71x107" | 2.70x1072
SGL35HTF (HTEHTEX) | 8.14x 1072 1.51x1072 8.14%x1072 1.51x1072 5.49x1072 SSP100 - —  |592x1072[1.03x1072 SM 40 1.64x107" | 251x1072
SGL4BHTF (HTEHTEX) | 6.52x1072 1.22X1072 6.52x 1072 1.22x1072 4.37x1072 SSP100L - —  |4.06x1072[7.90x1073 SM 50 1.20x107" | 1.89%x1072
SGL15HYF (HYE) | 1.08x107" 2.13x1072 1.08x107" 213x107? 1.28%x107! SSP 20 [SPR 20 —  |1.79x107'(2.26X1072 SM 60 1.13%x107" | 1.75x1072
SGL20HYF (HYE) | 8.61%x1072 1.79%x1072 8.61x1072 1.79%x1072 9.31x1072 SSP 25 |SPR 25 - 155%107"[1.94x1072 SM 80 8.18x1072 | 1.36x1072
SGL2BHYF (HYE) | 7.54x1072 1.57%1072 7.54%x1072 1.57x1072 8.32x1072 SSP 30 [SPR 30 - 1.28X107"[1.58x 1072 SM100 6.66x1072 | 1.11x1072
SGL30HYF (HYE) | 6.47x10°2 1.30%1072 6.47%X1072 1.30x 1072 6.90x1072 SSP 40 |SPR 40 - 1.05%107"|1.28x1072 SM120 563%X1072 | 9.38x1073
SGL35HYF (HYE) | 5.65x1072 1.15%x1072 5.65x1072 1.15x1072 5.46x1072 SSP 50 |SPR 50 —  |1.07x107"[1.69%1072 SM150 462%x1072 | 7.71x107°3
SGL45HYF (HYE) | 5.00%x1072 1.01x1072 5.00%X1072 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" 2.89x1072 1.67%x107" 2.89x1072 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) | 8.39x107? 1.56x 1072 8.39x1072 1.56%x1072 2.62%x1072 SPLFS 13 1.96X107"|4.90%x 1072 TRCTYRTT = o 39E2 57
— — = . X - . X -
Ep1: Mp equivalent coefficient with 1 block used Epz: Mp equivalent coefficient with 2 blocks used in close contact SPLFS 16 1.59x107'|397x10 § 4.14x1 — ! ! -
Ey1: My eq_uivalent coe_ffi_cient with 1 block used Eyz: 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: Mr 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 S UNE BT e EET SM13G-LUU 2.03x10 4.03x10
number | Ep En B B SM16G-LUU | 1.78x107" | 3.45x107?2
SSP4AM|7.33x107"1.31 X107 [4.23X107"|7.54x 1072 SM20G-LUU | 1.53x107' | 3.06x107?
SSPBAM|553x10718.64x1072|4.56%1071|7.10x 1072 SM25G-LUU | 1.09x107" | 217X1072
EP1: Mp equivalent coefficient with 1 nut used SM30G-LUU 9.59%x107% 1.97x1072
EP2: Mp equivalent coefficient with 2 nuts used in close E1: equivalent coefficient with 1 bush used
contact E2: equivalent coefficient with 2 bushes used in close contact

Ey1: My equivalent coefficient with 1 nut used
Ey2: 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 E2 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 421%x107" | 7.02x1072

SM 10w 1.52x107" — KB12 4.02x107" | 6.20%1072

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

SM 13w 1.35x107" - KB20 3.29x107" | 4.49%x1072

SM 18W 1.19%x107" - KB25 214%x107" | 3.37%x107?

SM 20w 1.02x107" — KB30 2.08x107" | 296%1072

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%x1072 — KB80 7.34%1072 | 1.22%x1072

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

SM 60W 3.77%X1072 - KB12W 1.34x107" —

E1: equivalent coefficient with 1 bush used KB16W 1.25%107" -
KB20W 1.10x107" -
— —

Table 1-14 Slide Bush TRF type unit: 1/mm KB25W 7.14x10
I equivalent coefficient KB30owW 6.96x107° -

P B E» KB40OW 5.47x102 -
TRF 6 6.46Xx1072 — 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 _ q e
TRF20 2.80%x10 _ e AT eq;lvalent coeﬂlclznt
TRF25 2.00%x10~ -
TRF30 185%10-2 — TK 8 491x107" | 8.18x1072
TRE35 168%10-2 — TK10 417%107" | 6.95%107?
TRF40 145%10-2 _ TK12 3.70x107" | 6.17%1072
TRF50 116%10-2 — TK16 3.30x107" | 549%x1072
TRFG0 111x10-2 — TK20 255%107" | 424%x107?
Ei: equivalent coefficient with 1 bush used TK25 1.90x10”" 3.16x107°
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

~NB LINEAR SYSTEM

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" | 1.08x107"
TW 4 6.57x107" | 1.09%107" GM 8 4.92x107" | 8.20%1072
TW 6 517x107" | 8.60%x107? GM10 421%x107" | 7.01%x107?
TW 8 3.55%107" | 590%107?2 GM12 3.85%107" | 6.42%1072
TW10 3.00x107" | 5001072 GM13 3.78x107" | 6.29%1072
TW12 2.66x107" | 4.40%x1072 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 1.08x107" | 1.80x1072 GM BW 354x107" | 6.53x1072
Ei: equivalent coefficient with 1 bush used GM 8w 2.38x107" | 4.96Xx1072
E2: equivalent coefficient with 2 bushes used in close contact GM10W 220%10~" 450%10-2
GM12wW 2.07x107" | 3.81%x1072
Table 1-18 Slide Bush SW type unit: 1/mm GM13w 1.94x107" | 3.76x1072
S equivalent coefficient GM16W 1.71x107" | 3.44%1072
Ei E2 GM20ow 1.37x107" | 2.69%x1072
SWS 2 8.90 X 1071 1.48)(1071 GM25W 9.03)(1072 1,94)(1072
sws 3 8.01x107" | 1.33x107' GM30W 955%102 | 1.78x10~2
sw 4 7.95x10”" 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
sw10 354x107' | 533x10°* Table 1-20 Slide Rotary Bush unit: 1/mm
swi2 3.10x107"' | 4.76x1072 equivalent coefficient
SW16 229%10"" | 340x10°2 part number Eq E
sSwa20 1.94%x107" | 3.01x1072 SRE 6 6.83x107" | 1.14%x107"
swa24 1.69%107" | 259x107? SRE 8 498%x107" | 8.31x107?
sw32 1.19%107" | 1.87%107?2 SRE10 412x107" | 6.86x1072
sSwW40 9.23x1072 | 1.54x1072 SRE12 419x107" | 6.98x1072
swas 7.84%x1072 | 1.31%x1072 SRE13 3.93x107" | 6.54x1072
sSwe4 547%X1072 | 9.11%x107°3 SRE16 3.40%107" | 5.66%107?2
SW 4w 265x107" - SRE20 290x107" | 4.84%1072
SW 6W 2.33x107" = SRE25 1.98x107" | 329%x1072
swW 8sw 1.37x107" - SRE30 1.80x107" | 3.01x1072
SW10w 1.18%x107" = SRE40 1.52x107" | 2.54x1072
SW12w 1.03x107" - RK12 4.32%x107" | 6.64%1072
SW16W 7.62x1072 — RK16 359x107" | 546%x1072
sSw20w 6.47%1072 - RK20 3.07x107" | 4701072
sSw24w 5.62x1072 - RK25 217%x107" | 3.33%x107?
sSw32w 3.98x1072 - RK30 1.99%107" | 3.07x1072

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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~NB LINEAR SYSTEM

Table 1-21 Slide Table NVT type unit:1/mm Table 1-22 Slide Table SVT type (1) unit:1/mm Table 1-23 Slide Table SVT type (2) unit: 1/mm Table 1-24 Slide Table SYT type unit:1/mm

o e EequivalenltE coefficier:zt SRS EequivalenltE coefﬁcier:zt T e EepquivalenltE coefficier:ztr SRS EepquivalenltE coefﬁcierllz'tr
P y r P y r y y

NVT2035 1.51x107"[1.74x107"|1.12x 107" SVT1025 267x107'|13.25x107"|1.48x 10" SVT3305 309x10723.18x1072|7.14x1072 SYT1025 267%x107'|3.25%107"(2.67x107"
NVT2050 1.62x107'[1.63x107"|1.45% 107" SVT1035 3.10%x107'[2.73x107"[1.48x 107" SVT4085 8.29x1072/9.38x1072[5.00x 1072 SYT1035 310x107"(2.73x107'[2.67x 107"
NVT2065 1.25%107'{1.29%107"|1.32x 107" SVT1045 1.71x107"{1.87x107"(1.48x 107" SVT4125 6.11x1072|6.67x1072[5.00x 1072 SYT1045 1.71x107"{1.87x107'(2.67x 107"
NVT2080 1.15%107"[1.14x107"|1.54%x 107" SVT1055 151x107"[1.63x107"(1.48x 107" SVT4165 6.27x1072|5.88x1072[5.00x 1072 SYT1055 151%107"[1.63x107'[2.67X 107"
NVT2095 9.51x1072(9.56X 1072(1.43% 10" SVT1065 1.35%107"[1.44x107"(1.48X 107" SVT4205 489x1072|4.65%1072[5.00x 1072 SYT1065 1.35%107"[1.44x 1071267107
NVT2110 8.81%107%/8.63x1072[1.57x107" SVT1075 1.11%107"[1.17x107"[1.48x 107" SVT4245 401x1072|3.85%1072[5.00x 1072 SYT1075 1.11x107'[1.17x107'|2.67%x107"
NVT2125 8.22x1072|7.88x1072[1.69% 107" SVT1085 1.02x107"{1.07x107"(1.48x 107" SVT4285 3.39x1072|3.28x1072[5.00x 1072 SYT1085 1.02x107"{1.07x107'(2.67x 107"
NVT2140 7.13x1072|6.94%1072[1.59% 10" SVT2035 1.67x107"2.03x107'[1.11x 107" SVT4325 2.94x107%|2.86%1072[5.00%x 1072 SYT2035 1.67x107"(2.03x107"[1.54x 107"
NVT2155 6.48x107%|6.26x1072[1.69x 107" SVT2050 1.45%107"[1.64x107'[1.11x 107" SVT4365 260%x107%|2.53x1072[5.00%x 1072 SYT2050 1.45%107"[1.64x107"|1.54%107"
NVT2170 6.10x1072[5.81x1072|1.76x 10" SVT2065 1.22x107"1.37x107"[1.11x 107" SVT4405 220x1072[2.27%1072[5.00x 1072 SYT2065 1.22x107'[1.37x107'|1.54x 107"
NVT2185 5.77%1072|5.42x1072|1.82x 107" SVT2080 1.28x107"[1.19x107"[1.11x 107" SVT6110 6.83%x1072|7.72x1072|4.44x1072 SYT2080 1.28X107"(1.19%107'[1.54x 107"
NVT3055 341x107"2.17x107"[1.97x107" SVT2095 1.10%x107"{1.03%107"[1.11x10~" SVT6160 503X1072|5.49%1072|4.44x1072 SYT2095 1.10%107"{1.03x107"[1.54x 107"
NVT3080 9.64x1072[1.02x107'(7.86x 1072 SVT2110 761%x107%/8.08x1072[1.11x107" SVT6210 397x1072|4.24x1072[4.44x 1072 SYT2110 761%x107%/8.08%1072[1.54x 107"
NVT3105 855x1072/8.67x1072[8.90x 1072 svT2125 6.94%1072|7.33%x1072[1.11x107" SVT6260 327x1072|3.45%1072[4.44% 1072 sYT2125 6.94X1072|7.33%1072[1.54x 107"
NVT3130 8.00x1072|7.57x1072[1.16x10™" SVT2140 7.01%1072|6.73x107%1.11x10”" SVT6310 2.78x1072|2.90X1072[4.44% 1072 SYT3055 200x107"[1.75%107"[1.15%x107"
NVT3155 556X1072|5.59%1072[8.78x1072 SVT2155 6.43%1072|6.19x107%1.11x107" SVT6360 2.79%107%|2.70X 1072[4.44 X 1072 SYT3080 1.22X107"[1.12x107"[1.15x 107"
NVT3180 5.12x1072|5.08X1072[9.25X 1072 SVT2170 512x107%[5.33x1072[1.11x107" SVT6410 242x107%|2.35X1072[4.44x1072 SYT3105 7.53%x1072(8.14x1072[1.15% 10"
NVT3205 4.76Xx107%|4.66%1072[9.65% 1072 sVT2185 481x107%|4.99%x1072[1.11x107" SVT6460 2.14%x107%|2.08x1072[4.44x 1072 SYT3130 6.08x1072(6.47x1072[1.15% 107"
NVT3230 4.45%107%|4.31x1072[9.99x 1072 SVT3055 200%x107'|1.75%107"|7.14x1072 SVT6510 1.92x1072[1.87x1072|4.44% 1072 SYT3155 6.17%1072|5.89%x107%|1.15x 10"
NVT4085 1.01x107'[1.08x107'|5.63x 1072 SVT3080 1.22x107"[1.12x107"7.14x 1072 sSVT9210 350X1072|3.90x1072[2.78x1072 SYT3180 5.15%1072|14.96X107%|1.15X 10"
NVT4125 9.48x1072/8.81x1072[8.72x 1072 SVT3105 753x1072|8.14%x1072[7.14x 1072 SVT9310 3.14x1072|2.94X1072[2.78X 1072 SYT3205 475%107%|459%1072[1.15%x107"
NVT4165 6.01x1072|5.97%X1072(6.56 X 1072 SVT3130 6.08x107%|6.47Xx1072[7.14x 1072 SVT9410 241X107%|257%1072[2.78X10™  Ep: Mp equivalent coefficient Ey: My equivalent coefficient
NVT4205  |434x1072[4.39x1072[6.03%102 SVT3155  [6.17x102[589x10727.14x1072 SVT9510  [198x1072209x1072278x1072  Er Mrequivalent coefficient
NVT4245 406X107%|3.97x1072[7.11x1072 SVT3180 5.15%1072|4.96x1072|7.14x1072 SVT9610 2.00%107%|1.92x1072[2.78x1072
NVT4285 3.30x1072|3.28X1072(6.38x 1072 SVT3205 475%x107%|459%1072|7.14%1072 SVT9710 1.70X1072[1.64x1072|2.78x 1072 Table 1-25 Miniature Slide SYBS type unit:1/mm
NVTB110  [1.74x107'[1.24x107"[1.10x10”" SVT3230  [385x1072[399x107%7.14x1072 SVT9810  [1.37x1072[1.42x107%278x 1072 T AT equivalent coefficient
NVTE160  |6.02x10|6.08X10 2[566% 10 2 SVT3255  |387x102[376X1072[7.14% 102 SVT9910  |1.22x102|126x102[2.78x 102 =L Ey El
NVTE210  |482x10 24.75x102|6.63x 10~ SVT3280  |364x102|354x102|7.14%102 SVT91010 |1.10x102[1.13x102[2.78x102 SYBS 6-13 [835x107'|7.01x107|851x10”"
NVT6260 421x1072|4.06X1072(6.85% 1072 Ep: Mp equivalent coefficient Ey: My equivalent coefficient Ep: Mp equivalent coefficient Ey: My equivalent coefficient SYBS 6-21 545x107'|457x107851x10”"
NVTE310 205x10-212.99x 10-2|5.28% 102 Er: Mr equivalent coefficient Er: Mr equivalent coefficient SYBS 8-11 8.82x107'|7.40x107"|5.88x 107"
NVTE360 270x10-212.70x10-215.53x 102 SYBS 8-21 (481x107'|4.04x107"|5.88x 107"
NVTE410 253x10-212.46x 1021637 %102 SYBS 8-31 [357%x107'[2.99%107"(5.88x107"
NVT9210 751x10-216.05%x 1021566102 SYBS12-23 [431x107'|3.62x107"(3.13x10”"
NVT9310 326x10-23.25% 10-2|2.00% 102 SYBS12-31 (357%x107'|2.99%107"|3.13x10™"
NVT9410 236x1021234x1023.84x 102 SYBS12-46 (2.35x107'|1.97x107"/3.13x10™"
NVTS510 1.82x10°2/1.83x1072[3.34x 1072 Eﬁ.&Arpezitij\g?;?tcc(:;;?nfféioéir;t Ey: My equivalent coefficient

Ep: Mp equivalent coefficient Ey: My equivalent coefficient
Er: Mr equivalent coefficient
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Average Applied Load
The load applied to a linear system 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.

3,
Pr={ - (P21+Pz302++Prdfn) -+ (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)
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Figure 1-7 Applied Load Varies
Stepwise

Figure 1-8 Applied Load Varies
Linearly

2

Figure 1-9 Applied Load Varies
Sine-Curve

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: Lunit=100mm
guide rail span: Lrai=100mm
drive: Ya=10mm
Zg=—10mm
mass: mi=30kg Xi1=15mm
Y1=—20mm
Z1=20mm
m2=15kg X2=80mm
Y2=50mm
Z2=100mm
velocity: Vmax=200mm/s
time: t1=0.2s
12=3.3s
t3=0.2s
acceleration: a1=1.0m/s?
as=1.0m/s?
stroke: £s=700mm
number of cycles per minute: n1=8cpm

~NB ____________________( LINEAR SYSTEM

Figure 1-10
-
\

Vmax

t

t2 13

Figure 1-11
-

guide block span

guide rail span

Z

L

—

mass

Yl ljllr—aly —x—

9
—Z\ drive
(Y. 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.

Eng-18



~NB ____________________( LINEAR SYSTEM

(MCalculating Moment Applied to the Unit
{acceleration)

pitching

Mai=m-g-Xm—m-ai - (Zm—2d)

Mai1=30x9.8x (15) —30%X 1% {(20) —(—10)} +15%X9.8% (80) —15%X 1% {(100) — (—10)} =13620N-mm

yawing

Maz=—m-a1 - (Ym—Yd)

Maz=—30x1x {(—20) —(10)} —15X%1x {(50) — (10)} =300N -mm

rolling Mas=m-g-:Ym

Maz=30%9.8% (—20) +15x9.8 X (50) =1470N -mm
{constant)

pitching  Mi=m-g+Xm

M1=30%9.8%(15) +15X%9.8% (80) =16170N-mm
yawing ~ M2=0

rolling M3=m-g-Ym

M3=30x%9.8X (—20) +15X9.8 %X (50) =1470N -mm

(deceleration)
pitching  Mdi=m-g+Xm+m-a3-(Zm—2d)

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

yawing  Md2=m-a3*(Ym—Yd)
Md2=30x1x% {(—20) —(10)} +15X%1x {(50) — (10)} =—300N -mm

rolling Mds=m-g-Ym
Mds=30x9.8% (—20) +15X9.8 X (50) =1470N-mm

(@Calculating Load Applied to the Guide Block

(acceleration)

Block 1 vertical o Mg Max Mas
direction 4 2 * Lunit 2 Lrail
hocron, Fea=5l e
Fsai=52905=15N

Block 2 vertical Fras—= m-g + Mai Mas
direction 4 2+ Lunit 2 Lrail
oo Fsaz= —5 122
Fsaz=—52995=—1.5N

Eng-19

Block 3 yertical Fras=M'8__Mai _ Mas
direction 4 2+ Lunit 2 Lrail
_30%X9.8, 15X9.8 13620 1470 _
Fras="0="+—"4  ~2x100 _2xio0 248N
horizontal __Ma2
direction T S&3= 2« Lunit
_ 300 _
Fsas——szo =1.5N
Block® vertical . _m'g, Mar _ Mas
direction 4 2+Lunit 2 Lrail
_30%X9.8, 15X9.8 , 13620 1470 _
Fras= 2 T 7 T 2%100 5%100 =171.0N
horizontal _ __Maz
direction [ S34= 2+ Lunit
___300 _
Fsas= X100 — 1.5N
{constant)
Block 1 qrtical Fri= m-g M + Ms
direction 4 2 * Lunit 2 * Lrail
_ 30x9.8 , 15x9.8 16170 , 1470
Fn=""23"1T"172 ~2x100 T2x100 368N
horizontal _ M2
direction [ S1= 2+ Lunit
B2 vertioal ¢, meg ., M Ms
direction 4 2 Lunit =~ 2-Lrail
_30x9.8 ,15%x9.8, 16170 , 1470
Fre=""0""1T"2  Tax100 T2x100 985N
horizontal _ M2
direction [ 2= 2« Lunit
BockS vertical . meg__Mi___Ms
direction 4 2+ Lunit 2 Lrail
_30%9.8, 15x9.8 16170 1470
Fro=""% "1t ~2x100 2xi00 22N
horizontal _ M2
direction [ S3= 2« Lunit
Block 4 o tical Fra= m-g+ Mi Ms
direction 4 2+ Lunit 2 Lrail
_30%x9.8, 15x9.8 , 16170 1470
Fe=""4"1T"2 *t2xi00 2xi00 838N
horizontal _ M2
direction [ S4= 2+ Lunit
Eng-20



~NB _____________________( LINEAR SYSTEM

(deceleration)

Block 1 vertical Froi= m-g  Mds Mds
direction 4 2°Lunit 2 Lrail
_ 30%x9.8, 15x9.8 18720 , 1470 _
Frd=""0"" "4 ~2x100 T2x100 ~24ON
horizontal __Md:
direction  FSd1= 2+ Lunit
—_—300 __
Fsdi= 5%100 1.5N
Block 2 ertical Frde=T0"8 4 Md Mds
direction 4 2+ Lunit = 2°Lrail
_30%x9.8, 15X9.8 , 18720 , 1470
Frde="""+"4 T2x100 T2x100 ~2'1-2N
horizontal — _M
direction [ 8d2= 2+ Lunit
__ =300 _
Fsd2= %100 1.5N
Block 3 yertical Fros=T 8 _ Mdi _ Mds
direction 4 2+ Lunit 2 Lrail
_30%x9.8, 15X9.8 18720 1470 _
Frdo=—7—"+—7 2x100 2x100 ~ 93N
horizontal __Md2
direction [ Sd3= 2+ Lunit
__—300 _
FSds——2X1OO— 1.5N
Block 4 vertical Frd4=m.g+ Mds _ Mds3
direction 4 2°Lunit  2°Lrail
_30%x9.8, 15X9.8 , 18720 1470 _
Frde== == +—4 T2x700 ~2x100 _ 196-5N
horizontal — Md2
direction [ 8d4= 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 Pra1=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
Psaz=1.5 Ps2=0 Psd2=1.5
block 3 Pras=34.8 Prs=22.1 Prds=9.3
Psas=1.5 Ps3=0 Psds=1.5
block 4 Prasa=171.0 Prs=183.8 Prdza=196.5
Psas=1.5 Ps4=0 Psds=1.5
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©OEquation for Dynamic Equivalent Load
P=Pr+Ps

Pai=Prai+Psai=49.5+1.5=51.0 (N)
calculating in the same manner

Table 1-27
acceleration constant deceleration
block 1 Pa1=51.0 P1=36.8 Pdi1=25.5
block 2 Pa2=187.2 P2=198.5 Pd2=212.7
block 3 Pas=36.3 P3=22.1 Pds=10.8
block 4 Pas=172.5 P4=183.8 Pd4=198.0

OCalculating Average Equivalent Load

3
Pm= s x {(Pa3x YmeaXtl) 4 (P xVinacx12) + (Pgdx VmasX13)|

Pmi= \/700x[51 0°x 200X02) 1 (36 8°x200x3.3) + (25.5°x 299X0:2) | _37 4()
/70 x|(187.2x 200X0.2) 1 (198.5°x200%3.3) + (212.7°x 200X02)| _195 6(N)

Pma= /70 x[ 36.3%x ZOOXO2)+(22.13><200><3.3)+(10.83><%)}=22.6(N)
/700 x{(172 5%x 200302)+(183.83><200><3.3)+(198.03x%)}=183.9(N)

®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 C
L=(ffodte w8 x50

L—(1X1X1 « 7290

~\" 15 71986

J°x50=732725(km)

OCalculating Life Time

Lp= - Lx10%
2X §sXn1X60
_ _732725X10° _
Ln= 3565 x 60 =1090364(hour)
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©Calculating Static Safety Factor RATED LIFE CALCULATION EXAMPLE 2

OEquation for Static Equivalent Load

Po=Pr+Ps 1 Horizontal Axis, 2 Blocks, Considering Acceleration/Deceleration
Poai=Prai+Psai=49.5+1.5=51.0 (N) Operating Conditions
calculating in the same manner part number: SEE_!QA i i
basic dynamic load rating C=1.92kN
Table 1-28 basic static load rating Co=2.53kN
acceleration constant deceleration guide block span: Lunit=70mm
block 1 Poai=51.0 Po1=36.8 Pod1=25.5 drive: Yo=30mm
block 2 Poa:—187.2 P02=1985 Podz=212.7 Ze=—10mm
mass: m=5kg X1=0mm
block 3 Poas=36.3 Po3z=22.1 Pods=10.8 Y1=0mm
block 4 Poas=172.5 P04=183.8 Pods=198.0 Z1=10mm .
Figure 1-12
m2=20kg X2=—20mm s ~
Selecting Block 2 that carries the maximum static equivalent load Y2=—10mm Vv
Co Z>=20mm
fs=-po velocity: Vmax=150mm/s Vo
time: t1=0.1s
—_Co _ 9450 _ t2=1.9s
fs="Poar ~ 2127 — 44 ta=0.1s
acceleration: ai=1.5m/s2
as=1.5m/s? t
stroke: £s=300mm
number of cycles per minute: nt=14cpm
t1 t2 t3
N J
Figure 1-13
( M
guide block span
[ ) SRR S
mass —X ,—‘:‘ ;l_\‘ X
(Xm. Ym.Zm) ‘ ‘
ey J
VAN
77i77:::’4“’77]
e — - —x
O-z
drive
(Y. Za)
_ J

Eng-23 Eng-24



(MCalculating Moment Applied to the Unit
{acceleration)

pitching Mar=m+g+Xm—m- a1 + (Zm—2Zd)

Mar=5x9.8x (0) —5X1.5X {(10) — (—10)} +20x9.8 X (—20) —20X 1.5 {(20) — (—10)} =—4970N-mm
yawing Maz=—m a1 *(Ym—Yd)

Maz=—5x%1.5%X{(0) —(—30)} —20x1.5X {(—10) — (—30)} =—825N -mm

roling Mas=m-g-Ym

Maz=5x9.8x(0) +20%9.8% (—10) =—1960N -mm

{constant)

pitching Mi=m- g +Xm

M1=5%9.8%(0) +20%9.8x (—20) =—3920N-mm

yawing M2=0

M2=0N-mm

roling M3=m-g-Ym

Ms=5%9.8% (0) +20x9.8 X (—10) =—1960N -mm

(deceleration)

pitching Mdi=m+*g+*Xm+m-as*(Zm—2Zd)

Mdi=5%9.8% (0) +5X%1.5% {(10) —(—10)} +20%9.8 X (—20) +20%1.5% {(20) — (—10)} =—2870N-mm
yawing Md2=m-as*(Ym—Yd)

Md2=5x%1.5% {(0) — (—30)} +20%1.5% {(—10) — (—30)} =825N -mm

roling Mds=m-g-Ym

Mds=5X9.8x (0) +20X9.8 X (—10) =—1960N -mm
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(@Calculating Load Applied to the Guide Block

(acceleration)

~NB ____________________( LINEAR SYSTEM

Block 1 yertical Frai=""8 _ Mai
direction i 2 Lunit
5%X9.8 |, 20X9.8 —4970
Frai= > } > 70 =193.5N
horizontal _ Maz
direction Fsa Lunit
_—825_
Fsai= 70— 11.8N
rolling _ Mas
moment  Mrai= 2
Mra1=$=—980N-mm
Block 2 yertical Fa m-g., Mai
direction 2 2 Lunit
_ 5x9.8 , 20x9.8 , —4970
Fraz= > } 5 t77p 51.5N
horizontal _ Ma2
direction [ $82= Lunit
__—825 _
Fsaz——70 =—11.8N
rolling _ Mas
moment  Mraz= 2
Mraz=—"260-— 980N -mm
{constant)
Block 1 yertical Fri= M8 _ M1
direction [ 2 Lunit
_ 5x9.8 , 20x9.8 —3920 _
Fri= > } 5 70 =178.5N
horizontal __M2
direction 1= Lunit
rolling _ Ms
moment  MMN= 2
Mri=-—980 —_ 980N mm
Block 2 \artical Fro= m-g+ M1
direction =" Lunit
_5%x9.8 , 20x9.8 , —3920
Fro= 2 T 2 T 70 =66.5N
horizontal _ _ M
direction Fs2= Lunit
rolling _ M3
moment  Mrz= 2
Mr2=%=—980N-mm
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(deceleration) (®Calculating Equivalent Load
Block 1 V.ertiC.3| Frdi= m-g Mdi ©Pr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.
dreetion 2 Lunit Pr= | Fr| + | Er- Mr| Er=0.220 for SEB9A
_ 5X9.8 , 20x9.8 —2870 = k- e
Froh= 232455 2o —163.5N Ps=[k-Fs| k=0.84 for SEB-A guide
. Md Prai= | Frai | 4+ | Er+Mrai | =1193.5| +0.220% (—980) | =409.1 (N)
hpnzqntal Fsdi= A3 calculating in the same manner
direction Lunit Table 1.29
825
Fsdi=—=7-=11.8N acceleration constant deceleration
o . Mds block 1 Prai=409.1 Pri=394.1 Prdi=379.1
moment ra=-—s Psa1=9.9 Psi=0 Psd1=9.9
—1960 block 2 Praz=267.1 Pr2=282.1 Prd2=297.1
=_—1900 . oc
Mrdi=—"7 980N -mm Psaz=9.9 Ps2=0 Psdz=9.9
Block 2 o tical Frdo= m-g + Md1 OEquation for Dynamic Equivalent Load
direction 2 Lunit P=Pr+Ps
Frdo= 5%9.8 I 20><9.8+ —2870 —81.5N
2 2 70 : Pai=Prai+Psai=409.1+9.9=419.0(N)
CerieriEl Fsda= — Md2 calculating in the same manner
direction ' S92 Lunit Table 1-30
Fsda=— 825 ——11.8N acceleration constant deceleration
70 block 1 Pa1=419.0 P1=394.1 Pdi=389.0
rolling Mrda= Mds block 2 Pa2=277.0 P2=282.1 Pd2=307.0
moment 2
1960 OcCalculating Average Equivalent Load
Mrdz=T=—980N~mm

3
Pm= s x|(Pas x YmaxXtL) 4 (P3xVingyxt2) + (Pd3x VYrmaxX1s))]

3
Pmi= 3%0)([(419-03)( ) +(394.13x150%1.9) + (389.0%x

% =394.6(N)

150;0.1 )}

3
Pmo= /?,lﬁox{(znoax 15001 1 (282.19x 150 1.9) +(307.0°x

180011 —282 7(N)
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@®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

RATED LIFE CALCULATION EXAMPLE 3

2 Vertical Axes, 1 Bush each, Considering Acceleration/Deceleration
Operating Conditions

(80°C is maximum for SEB-A guide)
fc : contact coefficient fc=1 for blocks are not in close contact
fw: applied load coefficient fw=1.5 for Vmax=150mm/s

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

part number: SM30W
basic dynamic load rating C=2.49kN
basic static load rating Co=5.49kN
shaft span: Leii=80mm
drive: Ya=20mm

Za=—20mm
3
L=( fuxfrxfc . C ) x50 mass: mi=5kg  X1=0mm
fw Pm Y1=0mm
Z1=30mm .
1X1X1 1920 \3 -
|_=(Tx 394.6) X50=1706(km) m2=20kg X2=40mm Elgure 1-14
Y2=50mm \Y
OCalculating Life Time Z2=20mm
Lx103 velocity: Vmax=150mm/s Vinox
Lh=m time: t1=0.1s
t2=0.7s
1706x108 t3=0.1s
Lh=5Tracioan —3384(hour
"TT2X0.3X14X60 (hour) acceleration: ai=1.5m/s?
as=1.5m/s?
®Calculating Static Safety Factor St""‘s: 2?=12|Omm e 33
©Equation for Static Equivalent Load AUMDET O CYCIEs per minute: ni=2scpm t te t3
k
Po=Pr+Ps Figure 1-15
Poar=Prai+Psai=409.1+9.9=419.0 (N) ( ‘ X X
calculating in the same manner shaft span = S mass ]
Table 1-31 ! ! (Xm, Ym, Zm) !
acceleration constant deceleration ! ! I
block 1 Poai=419.0 Po1=394.1 Pod1=389.0 ‘,,,,‘, ,7,,,J,,ﬁ ‘
block 2 Poa:=277.0 Poo=282.1 Pod2=307.0 B L 17% ]
— ! ! J—
Selecting Block 1 that carries the maximum static equivalent load Y} 1 1 0 ! B }Y Z i i Lo J z
! ! !
CO ! I I ! B
= W —]
fs="Fo . T
I I I
__Co _ 2530 _
fs="Poar ~219.0 ~ 0 ! ! !
I I I
L 1,
1
[ ’ij%
o @T@ Y
T T l
N LN
—Z drive
L (Yd. zd)
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(MCalculating Moment Applied to the Unit

{acceleration)

pitching  Mai=m*g *(Zm—Zd) +m-a1 *(Zm—Zd)

Mar=5x9.8x {(30) — (—20)} +5x1.5% {(30) — (—20)} +20x9.8% {(20) — (—20)} +20%1.5% {(20) — (—20)} =11865N - mm
yawing  Maz=m-g -(Ym—Yd) +m-ai - (Ym—Yd)

Ma2=5x9.8x {(0) — (20)} +5x1.5x {(0) — (20)} +20%9.8x {(50) — (20)} +20x1.5x% {(50) —(20)} =5650N -mm
rolling Mas=0

{constant)

pitching  Mi=m-g *(Zm—2d)

Mi1=5x9.8% {(30) — (—20)} +20x9.8x {(20) — (—20)} =10290N -mm
yawing M2=m-g - (Ym—Yd)

M2=5X9.8% {(0) — (20)} +20% 9.8 {(50) —(20)} =4900N -mm
rolling M3=0

(deceleration)

pitching  Mdi=m-g *(Zm—2Zd) —m-as3 - (Zm—2d)

Mdi=5%9.8x{(30) —(—20)} =5 1.5 {(30) — (—20)} +20%9.8x {(20) — (—20)} —20x 1.5 {(20) — (—20)} =8715N - mm
yawing  Md2=m-g *(Ym—Yd) —m-a3-(Ym—Yd)

Md2=5%9.8x {(0) — (20)} —5X1.5% {(0) — (20)} +20%9.8x {(50) — (20)} —20% 1.5 {(50) — (20)} =4150N -mm
rolling Mds=0

(@Calculating Load Applied to the Slide Bush

(acceleration)

Bush 1 \ertical Frai= Mas _
direction i Lrail
horizontal —
direction Fsai=0
pitching  Mpai= M2a1
Mpat =885~ 5932 5N - mm

Maz

yawing  Myai= >

5650
2

Myatl= =2825N-mm
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Bush 2

{constant)
Bush 1

Bush 2

vertical _ Mas _

direction F1a2= 2« Lrail

horizontal _

direction Fsa2=0

pitching  Mpaz= M2a1

Mpae=—156%-—5932 5N mm
Maz

yawing  Myaz2= >

=2825N-mm

_ _5650
Myaz2= — 5

vertical _ Ms
o Fi=——
direction Lrail

horizontal Fsi=0

direction

pitching  Mp1= hg‘
Mpr=—9290 _5145N -mm
vawing  My1= I\gz
My1=-2329-—2450N -mm

vertical M3
direction Frz L rail 0

horizontal Fs2=0

direction

pitching  Mp2= I\g1

Mp2=%=5145N-mm
M2

vawing  Myz= 2

%=2450N~mm

Myz2=

~NB ____________________( LINEAR SYSTEM
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(®Calculating Equivalent Load

(deceleration)

Bush 1 vertical Frdi= Mds _ OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.
direction ~ Lrail _ .
Pr=|Fr|+|E:-Mp| E1=6.63x10~2 for SM30W
horizontal £y Ps=|k-Fs|+[Ei-My| k=1 for Slide Bush
direction sa Table 1-32
acceleration constant eceleration
Md1 lerati decelorati
pitching  Mpdi= —5 s 1 Prai=393.3 Pri=341.1 Prdi=288.9
Modi= 8715 _ 4557 5N Psai=187.3 Ps1=162.4 Psdi=137.6
pdi= T T ASooRmm o 2 Praz=393.3 Pr=3411 Prd2=288.9
[V}
X Md2 Psa>=187.3 Ps2=162.4 Psd2=137.6
vawing  Mydi= 2
2150 ©Equation for Dynamic Equivalent Load
Mydi=——F—=2075N-mm
2 P=Pr+Ps
Bush2  ertical Frdp=Mds _ Pai=Prai+Psai=393.3+187.3=580.6(N)
direction =T calculating in the same manner
N | Table 1-33
orizonta _ - -
direction Fsd2=0 acceleration constant deceleration
bush 1 Pa1=580.6 P1=503.5 Pdi1=426.5
pitching Mpd2= M2d1 bush 2 Pa>=580.6 P2=503.5 Pd2=426.5
8715 OcCalculating Average Equivalent Load
Mpd2=T=4357.5N-mm 3 i VX T VX1
o Pm={ x {(Pa3x YraXtl) 4 (P xVnaxxte) + (Pgdx VrnasX1s)|
yawing Mydz2= > 2 .
150 Pmi= ‘/1;—0x[(580.63x%) +(503.5°x150%0.7) +(426.5°x120X01) | _505 0(N)
Myde=—"5""-=2075Nmm 3 g - 150X0. s s 160%0.1
Pme=| 125 X|(680.67x 19201 4 (503.57x150x0.7) + (426.57x 190X 01y _505.0(N)
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@®Calculating Rated Life
Decide each coefficient
fu t hardness coefficient ~ fu=1 for hardness of bush is 58HRC or more

fr : temperature coefficient fr=1 operating temperature is below 100°C
(80°C is maximum for Bush with resin retainer)

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

OCalculating Rated Life
Selecting Bush 1 that carries the maximum equivalent load

_[fuxfrixfc , C \3
L_( fw *Pm ) x50
1X1x1 2490

L= (XX«

15 m)3X50=1775(km)

OCalculating Life Time

Ln= i3I0
2X fsXn1X60
L= A775X10° ____ a7aghoun)

~ 2x0.120%33x60

(®Calculating Static Safety Factor
©OEquation for Static Equivalent Load

Po=Pr+Ps

Poai=Prai+Psai=393.3+187.3=580.6(N)
calculating in the same manner

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 system 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
system, 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.

~NB ____________________( LINEAR SYSTEM

Figure 1-16 Applied Load versus Block Deformation

T without preload
d1
& with |preload
S
©
g
o
k5]
©
251
[%]
©
o)
0 P1 P2 —
P: applied load
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FRICTIONAL RESISTANCE AND

REQUIRED THRUST

The static friction of a linear system 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.

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 | chnammc 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
TKE - TKD
Top Ball 0.002~0.003
TW-TWA
TWJ-TWD
Stroke Bush SR 0.0006~0.0012
SRE 0.002~0.003
Slide Rotary Bush RK 0.002~0.003
FR 0.004~0.006
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

~NB ____________________( LINEAR SYSTEM

The NB linear systems are heat-treated in order to harden the surface. Therefore, if the temperature of the
linear system 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 system cannot be used in a high-temperature
environment. The recommended operating temperature ranges for each type of linear system 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| —20°C~80C —20C~110C —20°C~140C*
. ) SEB-A/SEBS-B SEBS-BM
Slide Guide SER
SGL/SGW SERS
Ball Spline SSP/SSPF/SPBF SPLFS
Rotary Ball Spline SPR/SPB/SPBR
SM G/KB G/
SW G/SMS G/ SM/KB/SW SMS/KBS/SWS
Slide Bush KBS G/SWS G/GM
SMA G/AK G/RBW,
SMA/AK SMSA/AKS
CE/CD
TK/TKA
Top Ball TKE/TKD
TW/TWA
TWJ/TWD
Stroke Bush SR/SRB
Slide Rotary Bush RK/FR/FRA SRE
Slide Way NV/NVS SV/RV SVS
Slide Table NVT/NYTS SVT/SYT SYTS 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.

Temperature Conversion Equation:

C=23(F-3) F=2c+32
9 5
Operating Environment Figure 1-18 Example of Dust Prevention
Foreign particles or dust in the linear system affects ( R
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 WY]\{ f T —
or protective covers as Figure 1-18 shows. %) 1 B (%
VA i
cover
bellows —
. J
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LUBRICATION

The objective of lubrication includes the reduction of friction among the rolling elements as well as between
the rolling elements and the raceway, prevention of sintering, reduction of wear, and the prevention of rust by
forming a film over the surfaces. To maximize the performance of a linear system, the lubricant type and a
lubrication method appropriate for the operating environment should be selected.

There are two types of lubrication; oil lubrication and grease lubrication. For oil lubrication, turbine oil
conforming to 1ISO standard VG32 to 68 is recommended.

For grease lubrication, lithium soap based grease No.2 is recommended. For slide bush and some other
products, anti-rust oil that does not adversely affect the lubricant is applied prior to shipment. Please apply
lubricant before using these products. (see Table 1-37) Products with raceway grooves, such as slide guide,
are delivered pre-lubricated with grease for immediate use. Please relubricate with a similar type of grease
periodically depending on the operating conditions. The recommended relubrication period is about 6 months
or 1,000km of travel distance under normal conditions.

Table 1-37 Grease and Anti-rust oil

type grease application
Slide Guide grease pre-applied
Ball Spline grease pre-applied
grease pre-applied

Rotary Ball Spline
Slide Bush

Stroke Bush

Slide Rotary Bush*
Slide Way

Slide Table
Miniature Slide

anti-rust oil only

anti-rust oil only

anti-rust oil only

grease pre-applied

grease pre-applied
grease pre-applied

* grease pre-applied on FR - FRA type

NB provides the following optional greases. Please select one in accordance with the use
conditions of your linear system.

@®KGL Grease (Low Dust Generation Grease)

KGL 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

grease name

item

KGL Grease KGU Grease
appearance light yellowish-white light brown
base oil synthetic oil and refined oil mixed | synthetic oil and refined oil mixed
kinematic viscosity of base oil (mm2/s, 40°C ) 32 approx. 85
thickening agent lithium soap urea
mixture viscosity 237 246
drop point (C) 201 250 or higher
copper plate corrosion (100°C , 24hrs) passed passed
evaporation (mass%) 0.8 (99°C 22h) 0.61 (150°C 22h)
oil separation (mass%100°C , 24hrs) 0.9 01
oxidation stability (MPa99°C , 100hrs) 0.04 0.015
bearing corrosion prevention (52°C , 48hrs) passed passed
operating temperature range (C ) —20~120 —20~150

Eng-39

Figure 1-19 Dust Level Measurement Data

10!

amount (per 1 CF/10 min.) _,

Figur

dynamic frictional resistance (N)

Amount of Dust Generated

~NB LINEAR SYSTEM

000 —
* commercially available lithium-type grease —
commercially available fluorine-type grease —
—— KGU grease _ |
——
000 g KGL grease
100
10
1

100

0 10 20 30 40 50 60 70 80 90
hour
measurement conditions / work: SEBS9B; stroke: 200 mm; velocity: 700 mm/s
airflow: 3m3/min; particle diameter: 0.3 um or larger
e 1-20 Dynamic Frictional Resistance Measurement Data
Dynamic Frictional Resistance of Low Dust Generation Greases
20
clean grease A by another company
= = = : Clean grease B by another company
= === fluorine-type grease -
— K GL Grease __—‘
15— = ==. KGU Grease

10
-
,4_’:"
- o
C"’ 4/-
5 ’A’ = _-——
/____—

100 200 300 400 500 600 700 800 900
velocity (mm/s)

SGL15TE without seals, normal preload, no load, grease volume: 1cc
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O®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

1 content (KGF Grease general grease )
tested item NVT4165 (fretting not generated)  (fretting generated)
stroke 2 mm T
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 _ " P,

@O0ther Grease
In addition to KGL, KGU, and KGF Greases, NB also provides K Grease, urea-type low dust generation
grease.

Table 1-41 Main Property

. grease name
item

K Grease
appearance yellow white
thickening agent urea-type
base oil synthetic oil
viscosity 280 (No.2)
operating temperature range ('C) —30~150

@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.

Eng-41
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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.

e
= =3
— = ] -
o o —
=S5
| e—— _ @
— =0 =0
e ———— _ ]
@ Lubricant Nozzle (¢10) @Lubricant Nozzle ®(¢5) @+Lubricant Nozzle @
Slide Guide SGL.SGW (except for#17)  Slide Guide SGW (#17 only) Ball Screw
Actuator BG (#46 or larger) Actuator BG (#33 or smaller) Products with Oil Hole
Slide Bush SM. TR Others

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: TUI1

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

grease dispenser

ey e
e b
@ 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 KGL- KGU Grease)

PRECAUTIONS FOR HANDLING AND USE

Please follow the instructions below to maintain the accuracy of NB linear system 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 system. Exercise adequate care for
mounting accuracy.

& (2) Notes on Use

(DBe careful not to let dust or foreign particles enter the linear system during use.

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

®When the NB linear system 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
of the block or the outer cylinder, such as a safety catch.

& (3) Instructions in considering the "Life Time" of a Linear System

(MWhen the load applied to a block or an outer cylinder exceeds 0.5 time of the basic dynamic load
rating (P > 0.5C), the actual life of the system may become shorter than a calculated life time.
Therefore, it is recommended to use the system with 0.5C or lower.

@In the repetition of very minute stroke, where the rolling element, a steel ball or a cylindrical roller,
makes only less than a half turn, early wear called fretting occurs at the contact points between
the rolling elements and the raceway. There is no perfect measure to avoid this, but the life of the
system can be extended by using anti-fretting grease and moving the blocks or the outer cylinders
for the full stroke length once in a few thousand times of use.

Anti-fretting grease is available as an option. Please select it for applications with very minute
stroke length.
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NB SLIDE GUIDE

SLIDE GUIDE SYEes
Table A-1 Types
NB slide guides are high-precision and high-rigidity linear bearings Joling | cross section and contact structure advantages page
designed to utilize the motion of. rc_allm_g elerpents. Tl?es./ have rotained ball, 2.row, 4point contact
numerous advantageous characteristics including low friction, no (SEBS-B type) @ retained ball type

@ available with all stainless
steel components P.A-20

@ 2-row, compact

@ small, light, cost effective

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.

3dIiN9 3dins

ball

@ 2-row, compact

@ small, light, cost effective

@ available in various types

@ available in stainless steel

P.A-20

miniature type

@ miniature roller guide

@ cross roller, high precision

@ available with all stainless
steel components

P.A-42

roller

@ high self-centering
characteristics

@ high load capacity due to
relatively large ball elements P.A50

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

@ available in stainless steel

4-row, 2-point contact (SGW type) @ high-moment resistant

@ low-height design

@ smooth motion due to large
number of effective balls P.A-72

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

high-rigidity type
ball
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ACCURACY MEASUREMENT METHOD

The accuracy of slide guides is measured by fixing the rail to the reference base. The accuracy is expressed

in terms of the average value at the center portion.

RIGIDITY AND PRELOAD

The rolling elements of the slide guide deform
elastically due to the applied load. The amount

Figure A-4 Elastic Deformation of Rolling Elements

~NB _________________( SLIDE GUIDE

¢ ; ) ball and
. . . ) of deformation depends on the type of rolling T P1: preload without preload
) ’ curvature
D!mensmnal Tolerance and Paired Figure A-1 Accuracy Measurement element. It is proportional to the 2/3rd power for P2: preload-effacing load sﬂrfacg
Difference reference ball elements. For rollers, it is proportional to the .
surface NB mark 0.9th power. In either case, the rate of deformation >/£§/<

The accuracy of the slide guide is obtained by
measuring the height H, and width W, as shown in
Figure A-1. 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

decreases as the applied load increases. Greater
rigidity is achieved by applying a preload.

A preload causes internal stress within the slide
guide block, resulting in some reduction in lifetime.
However, when the guide is used under shock or
vibration loading conditions, a preload will absorb

o8B P2p=2V2P1

with preload| and
flat

amount of elastic deformation &

expressed in terms of the difference between the

maximum and minimum values. the load and will actually help lengthen the life time. 7 T 1 —
Because the preload causes elastic deformation of \ with preload
the rolling elements, it becomes less tolerable to the orl O P1 Por P2z —

Motion Accuracy

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.

Note: Gauge head is placed on the center of the

block reference surface. base
Table A-2 Level of Preload
effect of preload Soaesile
preload [symbol| vibation | self-aligning | y:¢..: T frictional operating conditions
S ) absorption ability|  ability lifetime rigidity resistance part number
i ) light motion is required.
ggizgog';foerrg:ge]ber or fixes ane part number example clearance) TO irigstallation errorsqto be absorbed. SEB
| I
When more than one rail is used in parallel, the SGLESTF2-35O/|1V_2| minute vibration is applied. SEB.SGL
dimensional difference must be measured on more symbol for number standard |blank accuratel motior_1 is_requir_ed. o SéW
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.
the number of axes (W2, W3) as the part number W3: 3 parallel axes light | T1 light torsional load is applied. SESBG'stL
example shows. For measuring the paired difference . moment is applied.
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.

Figure A-2 Measurement Method for Motion Accuracy
4 R\

reference

installation dimensional errors. Extreme care should
be exercised in machining the installation surface.

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

applied load P

roller

surface
7,

without preload|
% o 2H=21°/QF‘1/J ﬂ

A-5
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~NB ____________________( 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

e R ( N
load rating moment

*reference surface

1 rail sideway

C and Co

1l
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1 rail horizontal (light load)

R

reference surface

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

- )

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

Jreference | referencel

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 Xreference 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 "".
\ )
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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

~
k J
Figure A-8 Effect of Flatness
( N
g J
Figure A-9 Reference Surface
4 R\
reference
surface
N\ NB mark
X ;—;)T X
reference i
surface
g 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
( N

adjustable side

reference side

Figure A-12 Using Tapered Gib

( 0

reference side

adjustable side

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

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

( 0

reference side adjustable side

. J

@ 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
( N

adjustable side

reference side

. J

Figure A-15 Without Reference Surface

( 0

reference side

adjustable side

( 0

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-16d)

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-16c)

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¢€)

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 final tightening of the screws.

Figure A-16 Mounting Method

s

When a side piece is not provided.

When Reference Surface is Not
Provided on 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 Reference Surface is Not

Provided on 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)

Figure A-17 Using a Jig
-

&

ig

foe—J—o — o

Figure A-18 Using Base Reference Surface

Vs

&

base
reference
surface

measurement

Figure A-19 Using a Straight Edge

s

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

( N

reference surface < mmm—]p>
Align the reference surface side temporary rail

® L / 9 XN
n : !

CEa [ sEx B
I -

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

@ 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

r

~
@ Joints for right/left rails are placed at the same location Joint match mark
5o 5o
o —1—bs o e o ¢
5o 5o
B —ede—il=—the 6226 0 @]
Joint match mark
@ Joints for right/left rails are placed at different locations Joint match mark
5o 5o
Byl —%— o o— 3]
CR-) 5o
B —ed—le—he —d2rre —0o— 3]
Joint match mark )
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DUST PREVENTION

Seals

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 life time.

Under-Seal (Series: SGL and 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. Ideal for use in applications where
bellows or covers are not able to be fitted over the
slide guide system.

Figure A-23 Double Side-Seal

Figure A-22 Side-Seal and Under-Seal

side-seals

under-seal

Scraper Option (Series: SGL)

When the application environment has unfavorable
foreign matter or debris such as welding splatter or
cutting debris, the scraper option provides an effective
protective measure for the slide guide system.

Figure A-24 Scraper

( )

( )

. ) . )
No Side-Seal (Series: SEB and SER)
When the presence of dust or debris is extremely
low and only minor motion resistance is desired, a
no side-seal option is available. Be aware that, with
this option, dust prevention can not be expected.
Double Side-Seal + Scraper Option (Series: SGL)
Double side-seal plus scraper is also optional.
Please contact NB for details.
A-14

Bellows Option (Series: SGL) Figure A-25 Bellows
This option fully covers the guide rail preventing (
dust, debris, and other foreign particles from bellows
disrupting the smooth linear motion. (Refer to page
A-18 for further details)

-

Special Rail Mounting Caps

For SGL and SGW guides, special rail mounting
caps are available to prevent dust from entering the cap
mounting holes. —
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.

( 1)
insertion jig

Table A-3 Special Cap

dimensions applicable part number
part number D t SGL-F,E, SGL-HTF,HYF SGW
mm mm TF,TE HTE,HYE,HTEX
F 3 6.1 1.3 15 — -
F 4 7.6 1.1 15D 15 17,21,27
F 5 9.7 25 20 20 -
F 6 11.2 2.7 25,30 25 35
F 8 14.3 3.65 35 30,35 -
F12 20.3 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-16, A-17).

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-39 for details.

A-15
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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-27, 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-27 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-28 Durability Test

‘ test conditions,”applied load: 1/8XC

SGLISF mode,tested without grease. SGLB5F Fiber Sheet model, tested with grease. Sessii s
quality and quantity of the oil remaining in the Fiber

operation failed several hours after start of test.
’ e Sheet were both good.

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.

Operating

Figure A-29 Lubrication Acceleration Test

SGL15TFBW with grease ‘
ol fim ran out after 1,697 km, causing operaton fakre

|

‘ test conditions,”
applied Iglad1 1/1/0><Mn

SGLISTFBW Fiber Sheet with giease with oil absorbing

o problems noted even after 5,000 km of operation.  Material sprayed|
on unit

Operating
0 1,000 2,000 3,000 4,000 5,000
distance (km)
A-16

REVERSE-SEAL

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-30 Reverse-Seal

e 7

’/
block
return cap sui i B 1

reverse plate
reverse plate cover

seal side-seal
rease pocket

Reverse-Seal Detail

& J

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

Figure A-31 Grease-leak Test Data

07 SGL20TF test condition: vertical axis, applied load (no load), average speed (1m/s), stroke (375mm)
0.6 P ® ® g S
(8) o~ ® ® * ®
g 0.5 /
]
§ 04 /
< -
03 — e — = ——l—
Y —
0y o / / —&— 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-32 Grease Dry-up Test Data
SGL25TF Ostandard: 315km Owith reverse-seal: 4,500km

unable to run due to oil film loss

[ standard [Cwith 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)

Applicable Part Number
Reverse-Seal (BR option) is available on SGL15,20, and 25.

A-17
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BELLOWS

By protecting the entire length of the guide rail, the dust prevention is greatly enhanced.
Please refer to Figure A-33 for dimensions. External dimensions and the stroke length of slide guide will
change with use of bellows.

Figure A-33 Dimensions of Slide Guide with Bellows

f )
intermediate .
i i il fitti cross section
guide fitting plate plate rail fitting plate
t to fumx/1group tr B of bellows B

viz=r

SGL 20 or smaller

SGL 25 or larger

fmin/ 1 group

Y

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

part number B H h b t1 t2 | fmax/1group | fmin/1group
SGL15F/TF/E/TE ;
SGL15HTE/HYE/HTEX 33 23 19 32
SGL15HTF/HYF 5
SGL20F/TF/E/TE " 57 1 215 40
SGL20HTF/HYF/HTE/HYE/HTEX 3
SGL25F/TF/E/TE 1
SGL25HTF/HYF 47 32 8 |255| 1.5 44
SGL25HTE/HYE/HTEX 4 10 6.5
SGL30OF/TF/E/TE
SGL3OHTE/HYE/HTEX 58 40 2 31 56
SGL30OHTF/HYF 5
SGL35F/TF/E/TE 5
SGL35HTE/HYE/HTEX 68 46 37 68
SGL35HTF/HYF 9
SGL45HTE/HYE/HTEX 84 59 1 50 20 72
SGL45HTF/HYF 11

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.

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 maximum length f1 is calculated:
f1=guide fitting plate+1group fuaxXnumber of groups+Intermediate platex (number of groups—1)
=1.54+32x18+1.0% (18—1) =594.5
When 18 groups of bellows are fitted, the minimum length f2z is calculated:
f2=guide fitting plate++1group fminX number of groups+intermediate plate X (number of groups—1)
=1.54+6.5%184+1.0x (18—1) =135.5
With these calculation results, stroke limit (S) and length of the guide rail needed (L) are obtained
as follows:
S= f1— f2=594.5—135.5=459
L= f1+ f2+SGL15TE block=594.5+135.5+56.5=786.5=787 (round up)
Figure A-34 External Diagram of Slide Guide with Bellows Attached

=17.2=18 groups (round up)

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

f2 . SGL15TE:56.5 fi f1 SGL15TE:56.5 _ f2
S fo f2 S

[ [ ”, """ ,,,j;ém@

% ”

' L

SEB TYPE AD PROFILE (Anti-Deforming)

The AD profile guide block can Figure A-35 SEB type AD profile
dissipate possible deformation by table
improved installation plane profile.

T —
%—I

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 part number structure
Table A-4 AD profile Applicable Part Number EEEE'@MEE

part number
SEBS 7B |SEBS 7BM SEBS 7A AD profile
SEBS 7BY [SEBS 7BYM — SEBS 7AY

SEBS 9B |SEBS 9BM | SEB 9A SEBS 9A % Please contact NB for details.
SEBS 9BY |SEBS 9BYM|SEB 9AY |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

~NB ____________________( SLIDE GUIDE
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The SEB(S) type slide guides are categorized according to their block shape and the rail installation method.
The NB slide guide SEB type is a linear motion bearing in which the Table A-5 Type % All the SEB blocks are made of stainless steel (SEBS marking).

ball elements roll along two raceway grooves. This is the smallest short block standard block long block
and lightest slide guide series offered by Nippon Bearing. The standard type rail(counterbore) | standard type rail(counterbore) | standard type rail(counterbore)
compact design allows for the size and weight of machinery and E@ /—@m o
other equipment to be reduced. _ - ‘ i
N type rail(tapped hole) N type rail(tapped hole) N type rail(tapped hole) 8
STRUCTURE AND ADVANTAGES m
The SEB type slide guide consists of a rail with precisely machined raceway grooves and a block assembly SEBS-BS type SEBS-B type SEBS-BY type
consisting of the main body, return caps and ball elements. SEBS-BS-N type SEBS-B-N type | SEBS-BY-N type
Retained Ball suitable type can be selected for any demanding W
Because of the ball retainers, the SEBS-B type is  oPerating condition.
able to be removed from the guide rail, simplifying ~ Tapped Hole Rail Type
its installation and resulting in lower assembly costs. For the SEB rails, counterbore (standard) and
All Stainless Steel Type optional tapped hole (N) types are available enabling 0 P.A-26~ PA-26~
By using stainless steel for the return caps, the SEBS- various installation methods. g SEBS-BSM type SEBS-BM type SEBS-BYM type
BM type is made of all stainless steel components, Compact Design + T | SEBS-BSM-N type SEBS-BM-N type SEBS-BYM-N type
making it the ideal choice for special environments SEB type has a 2-row, 4-point contact structure. = % = 1
such as high temperature, clean room, or vacuum  This structure minimizes the installation height, E 2 |
applications. which contributes to light-weight and miniaturization T ¢ l
Moment Resistant of machinery and equipment. 8 % | -
A wide block (WB/WA) type, a long block (BY/  AD Profile W= w
AY) type, and a wide/long block (WBY/WAY) type  AD profile dissipates guide block deformation ° P.A-26~ P.A-26~
are moment resistant slide guide types. The most  caused by installation. (refer to page A-19) = SEBS-WBS type SEBS-WB type SEBS-WBY type
Figure A-36 Structure of SEB type Slide Guide SEBSWBS-Ntype 4 SEBS-WB-N type SEBS-WBY-N type
s R g
SEBS-B type (retained ball type) *5
guide rail g
return cap
side-seal SEB-A type | SEB-AY type
SEB-A-N type - = SEB-AY-N type
- e ] .
magnified view g T il
>
e
©
Ne]
B
£ SEB-WA type =| SEB-WAY type &
E SEB-WA-N type & SEB-WAY-N type i |
© - <28
¢ 2
C o
°
2 =
P.A-38~ P.A-38~
k J
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The SEB(S) slide guides are available in two grades Figure A-37 Accuracy The load rating for SEB(S) slide guides depends on

Figure A-39 Direction of Load

of accuracy: high grade and precision grade (P). ( ) the direction of load.
Table A-6 Accuracy unit : mm reference surface NB mark Table A-9 Load Rating I l {,%?ﬂé; direction
accuracy grade high precision ratained ball type [non-retained ball type ‘
accuracy symbol blank P ( basic dynamic | vertical 1.00xC 1.00xC i @ —) load in
allowable dimensional difference in height H | - =0.020 +0.010 T load rating |horizontal| 0.89XC 1.13%C a— 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 8
paired difference for width W 0.020 0.010 @ . Q
running parallelism of surface C to surface A for 1o fi A-39.40 L ) EQU'V ALENT LO AD
refer to figure A-39,
running parallelism of surface D to surface B & —
Figure A-38 Motion Accuracy For a guide to which vertical load and horizontal load are applied at the same time, calculate its static
um 18 equivalent load using the following equation.
16 | ——+—— | high grade
c — | P=Pa+X-:Ps P: equivalent load Pa: vertical load Ps: horizontal load
514 X: 0.84 for SEB-A type; 1.19 for SEBS-B type
212
£10 — precision grade
gg (P) RAIL LENGTH
€4 —
2 2 Slide guides with most commonly used lengths are Figure A-40 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

PRELOAD

SEB(S) slide guides are available with a standard preload (blank), light preload (T1), and a positive-
clearance (TO).

center (N) will be within the ranges listed in Tables
A-10 and A-11, satisfying the following equation.

L=M-P+2N

L: length (mm) M: number of pitches P: hole pitch (mm)
N: distance from the end of the rail to the first hole center

MXxP

(N)

%

e —6 o o

Table A-7 Preload Symbol and Radial Clearance  unit: um Table A-8 Operating Conditions and Preload (mm) - J
_ preload and symbol _ preload | symbol operating conditions Table A-10 N Dimension (standard type) unit s mm Table A-11 N Dimension (wide type) unit: mm
Size clearance standard light light motion is required. N N
10 blank T dlearance|  TO installation errors to be absorbed. size size
2 nute vibrafion od and over less than and over less than
- minute vibration is applied. 3w 3 105
3 +1~+3 - standard| blank |accurate motion is required. 2 l
5 —1~0 moment is applied in a given direction. 3 3 8 SW 14
7 light vibration is applied. i 105 w 4 19
9 +3~+6 —f~e—D light T light torsional load is applied. 7 9w
12 —3~0 moment is applied. 9 14 12W 5 o5
15 12 4 16.5 15W
+4~+8 —7~—3
20 15 24
3W — — 20 6 36
+1~+3
5W —1~0 -
W
oW +3~+6 —4~—=2
— —3~0
12W
15W +4~+8 —7~—3
A-22 A-23



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-12. (Table A-13 for corner radius)

Figure A-41 Mounting Surface Profile-1

Figure A-42 Mounting Surface Profile-2

( )

N J N J
Table A-12 Shoulder Height on the Mounting Table A-13 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 . ha Size r ro
2 1 0.5 2 0.1
3 1.2 0.8 3 0.15 o1
5 2 1 5
7 2.5 7
9 3 1.5 9 0.3 0.3
12 4 2 12
15 3.5 15
20 ° 5 20 0.5
3W 1.5 0.8 3W 0.15 0.1
5W 2 1 5W
W 1.5 W
9w s 9w 0.3 0.3
12W 4 2.5 12W
15W 5 15W

Recommended Torque Values
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-14. Please adjust the torque
depending on the operating conditions.

Table A-14 Recommended Torque unit:N+-m
size | M1 |M1.4|M1.6| M2 [M2.6| M3 | M4 | M5 | M6
’ec"tg‘r’;‘fgde" 0.03]0.10[0.15| 0.3 |0.65| 1.0 | 2.3 | 47 | 8.0

(for stainless steel screw A2-70)

A-24

MOUNTING SCREW

Extremely small custom screws are available from NB.
Table A-15 Mounting Screw (stainless steel)

X D H pitch f
type shape size
mm mm mm mm
M1 1.8 0.45 0.25 3,4,5
t M1.4 2.5 0.8 0.3 25,3, 4
custom Figure A-45(
screw M1.6 2.3 0.5 0.35 4,5,6
M2 3 0.6 0.4 6
Figure A-450 M2 3.8 2 0.4 4,5,6, 8,10
cap screw T8 M2.6 45 26 0.45 4.5,6,8, 10
Figure A-43 Mounting Screw
@ custom screw @ cap screw

& ==

| |
H

D=

AT

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-44) 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-42), as the
magnified view of Figure A-44 shows.

Please refer to page Eng-39 for details on the low
dust generation grease.

Figure A-44 Greasing Method
( 1)

grease dispenser

A-25
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SEBS-BS/B/BY TYPE

SEBS-BSM/BM/BYM TYPE

— Retained Ball Type —

part number structure

R sEs| 78] Y [Mjuu]2] T1 B289]n

SEBS : anti-corrosion
size

block

S: short

blank: standard
Y: long

return cap
blank: resin
M: stainless steel

seal
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol
TO: clearance
blank: standard
T1: light

[Plw2)

symbol for

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

accuracy grade
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.

assembly dimensions block dimensions
RN TITEE H|lw/| B | L |L]|P|P]| s | f]|Lw]ob
resin stainless
return cap return cap mm mm mm mm mm mm mm mm mm mm
SEBS 5B SEBS 5BM 16.5 | 16.9 8 — | M2 1.5 9.3
SEBS 5BY | SEBS 5BYM 6 3.5 12 — 7 | M26 | 1.8 4.5
19.5 | 19.9 12.3
SEBS 5BYD | SEBS 5BYDM 8 — | M2 1.5
SEBS 7BS | SEBS 7BSM 182 | 19 — 8.8
SEBS 7B SEBS 7BM 8 5 17 222 | 23 12 8 | M2 25 12.8 6.5
SEBS 7BY | SEBS 7BYM 31.7 | 325 13 22.3
SEBS 9BS | SEBS 9BSM 205 | 21.3 — 10.1
SEBS 9B SEBS 9BM 10 | 55 20 | 30 308 | 15 10 | M3 3 196 | 7.8
SEBS 9BY | SEBS 9BYM 39.5 | 40.3 16 29.1
standard rail length
part number I G
SEBS 5B 40 55 70 85 100 115 130 145 160
SEBS 7B 40 55 70 8 100 115 130 145 160 175 190 205 220 235 250 265
SEBS 9B 55 75 95 115 135 155 175 195 215 235 255 275 295 315 335 355

Rails exceeding the maximum specified length may be fabricated if joints are used. Please contact NB for assistance.
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( R\
Mp Mp
— = — Ta
/MH\‘ Lz(with side-seals) Lo (with side-seals)
B_8'1 L1 (without side-seal) Li (without side-seal)
P 4.8 Ls ﬁ/ 2-S
] =N P2 S
) ) G
XQ] (—E“ I U L. ‘
T il My ! ‘ <
T o g A= %M?
SEBS-B o d
w|c-8os P / SEBS-BY / SEBS-BS
N MXP (N)
L(=MxP+2N)
Py M: number of pitches
= =
>-1-of 1+ —1a :
o] asfeff i
‘ 7 i N type rail S3Depth Hi-0.5
(tapped hole)
SEBS5B SEBS5BY SEBS5BYD
*Please refer to page A-22 for accuracy. )
guide rail dimensions basic load rating| allowable static moment mass block
Hi | C dXGXh Ss | N P [dynamic | static| Me My Mr block g guide -
C Co | Mp2 | Mv2 resin | stainless | rail
mm | mm mm mm | mm [ kN KN [N:m|N-m| N-m retum cap | return cap [g/100mm
052 | 075 | 133 3381 196 3 4 5B
4 5 [24x3.5x0.8|M2.6 13 | BBY
064 | 1.00 | 53| 1881 22| 4 5
: : 5BYD
5 15
092 | 105 | 33| 19| 38| 7 | 10 78S
47| 7 |24x42x23|M3 128 | 169 | o0 | 3971 618 9 | 12 | 21 |78
190 | 295 | 109 | 741108 | 15 | 18 7BY
105 | 1.26 | 2071 1821 590 11 | 15 98BS
7.78 | 6.53
55| 9 3.5%X6x35 |M4 (75| 20 | 1.70 | 253 482 | 40.4 11.8 18 22 31 | 9B
226|380 | 95 | 140 | 177 | 27 | 3 9BY

Mep2 and My: are allowable static moments when two blocks are used in close contact.

maximum length mm

counterbore | tapped hole (N type)

600 300

280 295 310 1,000 700
375 395 415 435 455 475 1,300 1,000
A-27

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

SEBSS5 rail mounting screw
SEBSS5 counterbore type rails are provided
with custom screws for mounting.
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SEBS-BS/B/BY TYPE

SEBS-BSM/BM/BYM TYPE

— Retained Ball Type —

part number structure

erempie FEE [EE Y EJ -

SEBS : anti-corrosion
size

block

S: short

blank: standard
Y: long

return cap
blank: resin
M: stainless steel

seal
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol
TO: clearance
blank: standard
T1: light

[Plw2)

symbol for

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

accuracy grade
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.

assembly dimensions block dimensions
B TS 37 H|lw/| B | L |L]|P|P]| s | f]|Lw]ob
resin stainless
returncap | returncap | mm | mm | mm | mm | mm | mm | mm mm [ mm | mm
SEBS12BS | SEBS12BSM 242 | 246 — 10.6
SEBS12B | SEBS12BM 13 75| 27 | 338 | 342 20 15 35 | 202 | 10
SEBS12BY | SEBS12BYM 45.7 | 4641 20 32.1
M3
SEBS15BS | SEBS15BSM 30 30.4 — 15
SEBS15B | SEBS15BM 16 85| 32 | 426 | 43 25 20 4 276 | 12
SEBS15BY | SEBS15BYM 58.6 | 59 25 43.6
20B | SEBS20BM 65.9 | 65.9 44.7
25 13 46 38 38 M4 6 17.5
20BY 20BYM 85.7 | 85.7 64.5
standard rail length
part number Bmm
SEBS12B 70 95 120 145 170 195 220 245 270 295 320 345 370 395 420 445
SEBS15B 70 110 150 190 230 270 310 350 390 430 470 510 550 590 630 670
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.

A-28

4 7
Mep Mp
— = — Ta
L2 (with side-seals) Lz(with side-seals)
L1 (without side-seal) Li (without side-seal)
48 L ﬁ/ 2-S
— N P2 S
. ) G
W, ¥ W L ‘
1/’ I /7 : ! % =
SEBS-B 7 ld
P /SEBS-BY /SEBS-BS
N MXP (N)
L(=MxP+2N)

M: number of pitches

N

*Please refer to page A-22 for accuracy.

(tapped hole)

N type rail  \SsDepth Hi-0.5

J
guide rail dimensions basic load rating| allowable static moment mass block
Hi | C dXGXh Ss | N P [dynamic | static| Me My Mr block g guide -
C Co | Mp2 | Mv2 resin | stainless | rail
mm | mm mm mm | mm [ kN KN [N-:-m|N-m|N - m|retum cap | return cap [g/100mm
363 3.04
1.90 | 1.91 w4 | 272 11.9 21 30 12BS
75| 12 M4 | 10 | 25 | 3.09| 3.82 124 1 104 23.9 35 44 59 [12B
’ ) ) 81.3 | 68.2 )
434| 621| 07| 257 | 388| 53 | 62 12BY
170 (143
3.5X6x4.5 855 718
349| 3.38 675 | 566 26.2 40 53 15BS
95| 15 M5 | 15 | 40 | 5.65| 6.76 152'2 12;'5 52.4 64 77 97 |15B
724 | 60.7
7.93110.9 379|318 85.1 98 110 15BY
114 [145 | 09| 870 \1ag | 208 | 266 208
15 | 20 | 6X9.5%X85 [ M6 | 20 | 60 210 1176 205
14.8 |21.2 1080 914 217 323 360 20BY

Mep2 and My: are allowable static moments when two blocks are used in close contact.

maximum length mm
counterbore | tapped hole (N type)

470 495
1,300 1,000

A-29
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SLIDE GUIDE

SEBS-WBS/WB/WBY TYPE [ )
— Retained Ball - Wide Type — M M
— —
/MR\A L2 (with side-seals) L2(with side-seals)
B_8'1 L1 (without side-seal) L1 (without side-seal)
P1 4-S1 Ls Lo 2-S1
~ P2 | ==
part number structure ‘ y ‘ L G,
48 [ ~—My I ] L. N ®
examole EEER T MY B - EER /I : pagre Ry ——C H N L EeT :
| | i i ' | 13
} 1/ @
- Lo—p 8o [SEBS-WB / Ld =
SEBS  anti-corrosion /? W7l c% SEBS-WBY SEBS-WBS 9
i 2-So /L —+ p
size 2 < N MxP (N)
block ol W’ L(=MxP+2N)
S: short symbol for : :
blank: standard number of axes* SEBS 5WB./5WBY M: number of pitches
Y: long blank: single axis
W2: 2 parallel axes
W3: 3 parallel axes A r
seal (2. O Paldllel aes L —
blank: without side-seal EEEUTEEY EEEE d ?ﬁ o
UU: with side-seals e Te A e— T :
blank: high o & ¢ | ‘| | H <
P: precision ‘
number of blocks attached to one rail - 2S5 & '
rail mounting hole N type rail \Ss Depth H1-0.5
preload symbol 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-22 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
£T0 UTTET 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 s
p (¢} 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%3 |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\ 1821 g07] 12 7WBS
SEBS 7WB 9 55| 25 (306|314 19 10 20.2 |12 7 52|14 | — | 35%X6X%X3.2 1.71 | 253 4;';8 48'33 18.1 20 51 7WB
M4 | 35 x :
SEBS 7WBY 393 | 40.1 19 28 |289 |18 226 [380 | 08 | 141 |72 | 28 7WBY
M3 M4 | 10 | 30 - -
SEBS 9WBS 242 | 25 - 13 173 | 201 | 23| 391186 | 2t swBs
21 . .
SEBSOWB |12 |6 | 30 |375|383 12 63| — | — | — | 9 75|18 | — | 35x6x45 296 | 436 | 11 | 152 1404 | 37 | 96 |owB
SEBS 9WBY 495|503 | 23 | 24 3 |383 387 638 | 4| N4 500 | 52 swBY
Mep2 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
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 1,000 700
SEBS 9WB 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 1,300 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-WBS/WB/WBY TYPE

— Retained Ball - Wide Type —

part number structure

S sEps|15we|Y|uul2[T1 §589|n|Plwa

SEBS : anti-corrosion

size

block

S: short

blank: standard
Y: long

seal
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol
TO: clearance
blank: standard
T1: light

symbol for

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

accuracy grade
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.

( R
Mp Mp
a— = a— T
/M L2 (with side-seals) L2 (with side-seals)
B_g 1 L1 (without side-seal) L+ (without side-seal)
P1 4-Sq Le Ls 2-S1
F—’ — P2 S
' ! I I V—T M \T 1 ; il .lﬁ/ ‘g'
s | a || ‘ \ 5 M W 5 i =
I l 117 & - ! 1 }
LTTTJ FJ If BN |r ! fﬁ 1 \%
% 9 SEBS-WB L
W7, C700 SEBS-WBY SEBS-WBS
P
N MxP (N)
‘ L (=MxP+2N)
B | M: number of pitches
o805
SEBS15WBS/WB/WBY {{ i i{ | | i |H
it i
N type ra” \S3 Depth Hi-0.5
(tapped hole)
O. O
I 1l
B1
0—8,05
% Please refer to page A-22 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 s
(¢} Co Mp2 My2 rail
mm [ mm | mm mm mm | mm | kN KN [N°-m|[N:‘m|[N-m g 8/100mm
738 6.19
253 | 2.86 543 | 456 35.1 43 12WBS
264 | 221
8 24 | — 410 | 5.73 150 126 70.2 71 137 (12WB
5.45 | 860( ,or' | ,ar® | 105 | 106 12WBY
45%x8x45|M5| 15 | 40 259 192
515 | 5.91 146 122 125 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 | 542|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 |tapped 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-32

670 710
670 710 750 790 830 870

1,300 1,000

A-33
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SEB-A/AY TYPE

part number structure

Ml SEBS| 7A] Y|uul2] 1 B28sn

specification
SEB: standard
SEBS: anti-corrosion

size

block
blank: standard
Y: long

seal
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol
TO: clearance

symbol for ]
number of axes™
blank: single axis
W2: 2 parallel axes
Wa3: 3 parallel axes

accuracy grade
blank: high
P: precision

rail mounting hole
blank: counterbore
N: tapped hole

104

P2

oy
@

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

A

P4
S1

~
Mp
£
ZMRN L2 (with side-seals)
o L1 (without side-seal),
B—0.1>'<2 L3
=3 4-S1 P2
r 7 . G_
¥ |a — &2 thY ~ 1 u Y } T
T L = | — <
+ I] ! = ) 1
ES| —8.05 Y
W*1C p ld
N MXP (N)
L (=MxP+42N)
M: number of pitches
f
LI
N type rail -\ g; Depth H1-0.5
(tapped hole)
%1 Please refer to page A-22 for accuracy.
L %2 B-fwonly for SEBS 2A, 3A and 3AY.
J

guide rail dimensions basic load rating| allowable static moment mass block
Hi1 C dXGXh S3 N P |dynamic | static| Me My Mr block | guide -
C Co Me2 My2 rail
mm | mm mm mm | mm | kN KN [N°-m|[N:-m|[N-m 8/100mm
2 | 2 — M1 | a| 8|o21|03s| 233| 28| 041 | 08| 28| 2A
) ) 277 | 3.30 ) ) ’
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 BA
4 5 | 24x35%x1 [M26| 5 2'39 2'86 13
074 | 1.11 ) : 2.90 5 S5AY
15 132 | 157
1.08 | 1.41 13'87 22'26 518 | 11 7A
47 | 7 |24%4.2%23|M3 8-74 10'4 21
1.59 | 2.48 451 | 538 9.07 | 16 7AY

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

blank: standard
T1: light total length of rail SEBS SA
-
% The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions
B TS 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

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

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-34

265 280 295 310

- - - 150
- - - 150
- 600 | — 300
— 1000 | — 700

A-35

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

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

.06
Zﬁ @
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M2x0.4
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SEB-A/AY TYPE

part number structure

SG ses 154l [uulalT Bsesly

specification
SEB: standard
SEBS: anti-corrosion

size

block
blank: standard
Y: long

seal
blank: without side-seal
UU: with side-seals

number of blocks attached to one rail

preload symbol
TO: clearance
blank: standard
T1: light

[Plw2)

symbol for ]
number of axes™
blank: single axis
W2: 2 parallel axes
Wa3: 3 parallel axes

accuracy grade
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.

assembly dimensions block dimensions
B TS 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
SEB 9A |SEBS 9A 28.1 | 29.5 10 20.4

10 55| 20 15 3 7.8
SEB 9AY [SEBS 9AY 38.1 | 40 16 304
SEB12A |SEBS12A 30 33.5 15 22.8

13 75| 27 20 M3 35 10
SEB12AY |SEBS12AY 42 45.5 20 34.7
SEB15A |SEBS15A 385 | 42 20 29.5

16 85| 32 25 4 12
SEB15AY |SEBS15AY 545 | 58 25 45.4
SEB20A |SEBS20A 55.7 | 61 457

25 13 46 38 38 M4 6 17.8
SEB20AY |SEBS20AY 79.5 | 85 69.5

( R\
Mp
£
ZMRN L2 (with side-seals)
o L1 (without side-seal)
B-01 Ls
=3 4-S1 P2
— 1, G,
- = I
% |0 prmre— \ S K =R - ' ) v
T I My — | <
O = — e
1 o0, -
W><1 C 05 p (;g
N MXP (N)
L (=MxP+2N)
M: number of pitches
t
LI
N type rail  \ssDepth H1-0.5
(tapped hole)
*Please refer to page A-22 for accuracy. )
guide rail dimensions basic load rating| allowable static moment mass block
Hi1 C dXGXh S3 N P |dynamic | static| Me My Mr block | guide -
C Co Me2 My2 rail
mm | mm mm mm | mm | kN KN [N°-m|[N:-m|[N-m g 8/100mm
7.64| 9.11
1.92| 2.53 431 | 513 1.5 19 9A
55| 9 | 35%X6x%X35 75| 20 17'5 20.8 30
262 3.94 ! . 17.9 28 9AY
88.5 | 105
M4 104 | 124
2.60| 3.20 ’ . 20.0 37 12A
57.0 | 68.0
75| 12 10 25 257 [ 307 60
3.65| 5.21 ; . 32.6 55 12AY
127 151
3.5X6Xx4.5 245 | 292
4.74| 5.67 1 31' 157' 43.9 68 15A
95| 15 M5 | 15 40 607 | 724 100
6.65| 9.22 205 351 71.4 | 101 15AY
899( 111|502 | 507 | 114 | 226 20A
15 20 | 6X9.5%85 | M6 |20 60 176 210 209
124 |17.8 823 081 182 338 20AY

~NB ____________________( SLIDE GUIDE

3dIiN9 3dins

All the SEB blocks are made of stainless steel (SEBS marking). Mp2 and Mvz 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
L counterbore |tapped hole (N type)
standard _[anti-corrosion mm standard [anti-conosion| standard [ant-conosion
SEB 9A |SEBS 9A| 55 75 95 115 135 155 175 195 215 235 255 275 295 315 335 355 375 395 415 435 455 475 500 500
SEB12A (SEBS12A| 70 95 120 145 170 195 220 245 270 295 320 345 370 395 420 445 470 495 1300 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.
A-36 A-37
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SEB-WA/WAY TYPE [ )
— Wide block —

L1 (without side-seal)
Q 2 L3

part number structure l;”‘ ny P2
1 L
G 2
= - y , =
S oas|awaly luul2{T1 Reaa N PJwz T Ta g . | B
® T L] - = ! —s ¥ ®
specification —_ 1 TT’!J <>MY II T i | % ¢
SEB: standard 2.5 & ) 0 S
SEBS: anti-corrosion 92 ] W*1 Cc~005 p d
size b N MXP (N)
block symbol for ) L(=MXP+2N)
3'-12&“““”‘1 Ef&?f;rs?ﬁg?éii;s SEBS 3WA/3WAY M: number of pitches
: W2: 2 parallel axes
seal W3: 3 parallel axes

blank: without side-seal
UU: with side-seals

accuracy grade

o ol

L[

blank: high K
_ P: precision Q/Q{/e N type rail  \SsDepth H1-0.5
number of blocks attached to one rail — 2-Se (tapped hole)
rail mounting hole &

blank: counterbore
N: tapped hole

preload symbol
TO: clearance
blank: standard

%1 Please refer to page A-22 for accuracy.

T1: light total length of rail SEBS 7WA/7WD/7WAY 2 B-b=only for SEBS 3WA and 3WAY
- J
% The symbol for the number of axes does not mean the number of rails ordered.
ET EVITSED 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 s
standard |anti-corrosion c Ca iz e =
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 14.2]15 07| 45 033 | 054 358 0N 167 3WA
— 45(3 12 - =1 =1- 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 | o1
— 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 | 87.9
M4 | 10 | 30
SEB 9WA |[SEBS 9WA M2.6| 3 152 | 181 9WA
359(38 | 21 | 12 28.4 249 | 3.66 77-6 92'5 33.9 38
SEB 9WD |SEBS 9WD |12 |6 30 2.8 - =1 =129 75|18 | — | 3.5xX6x%x4.5 ’ ’ 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). Me2 and Mvz 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 | anticormosion| standard |anticonosion provided with custom SC'%‘”_SG“” mounting.
— SEBS 3WA| 40 55 70 85 100 - 500 | — 150 A
= SEBS 7WA| 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 - | 1000]| - 700 == @
SEB 9WA |SEBS 9WA| 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 1,900 | 1,300 | 1,900 | 1,000 6 2

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.
A-38
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SEB-WA/WAY TYPE [ )
— Wide block — M
A Lz(with side-seals)
L1 (without side-seal)
0 L3
—0.1
Bp1 ﬁ4-S1 P2
y ‘ G
part number structure _ = r F_T
QI & — ! : T 0 ”:_& -5 b
I Ly My + i ; T [y
example [F== -EE T 2 T T i ) -
seBs|15WA[Y|uuf2]| 11 g589(N|Piw2) ] ‘ ) 5
Wit 005 d b
specification P c
SEB: standard =}
SEBS: anti-corrosion N MXP (N) m
QL JO L(=MxP+2N)
size 1T | IT M: number of pitches
block symbol for LL&J _“ \-“ @ ‘
blank: standard gfm?(elzr of a;xes% 005 i | M K
Y: long Wg:‘ 2-;;%%; ::éi SEB 15WA/15WAY N type rail \Ss Depth H1-0.5
- W3: 3 parallel axes (tapped hole)
blank: without side-seal
UU: with side-seals P STT T 1
. P: precision i
number of blocks attached to one rail — Bi
rail mounting hole 0—8.05
preload symbol blank: counterbore
TO: clearance N: tapped hole SEB15WA/15WAY
blank: standard
T1: light total length of rail ¥ Please refer to page A-22 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 | S f1 Ls | Ps | S2 f2 b Hi | C | Bs dXGXh Ss | N | P |dynamic|static| Me My Mr block | guide e
standard |anti-corrosion c o e N2 il
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|SEBS12WAY 55 |58.5 28 47.8 475 | 7.62 ! ' 933 | 109 12WAY
245 292
45%X8x45|M5| 15 | 40 522 | 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
counterbore | tapped hole (N type)
standard | anti-crrosion| standard | anti-comosion

part number standard rail length
L
mm
190 230 270 310 350 390 430 470 510 550 590 630

190 230 270 310 350 390 430 470 510 550 590 630

standard _[anti-corrosion
SEB12WA |SEBS12WA| 70 110 150

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.

670 710
670 710 750 790 830 870

1,900 | 1,300 | 1,900 | 1,000

A-40 A-41
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The NB slide guide SER type is a linear motion bearing utilizing the
rotational 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, rollers, and bottom retainers. All of these
components are made 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-45 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 of all stainless
steel components, making it ideal for high
temperature, clean room or vacuum applications.

~

side-seal

guide rail

roller elements

A-42

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

P.A-46 ‘ P.A-48

ACCURACY

The SER-type slide guides are available with high Figure A-46 Accuracy

grade accuracy (blank) or precision grade accuracy (P). ( )
reference surface
Table A-16 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-48,49 H
Running parallelism of surface D to surface B 8 k E

Figure A-47 Motion Accuracy

um16
14
g2
210
® | — high grade
38
o0
c 6 .
c | —— precision grade
S 4 = P)
2
0

200 400 600 800 1000mm
rail length

A-43

~NB ___________________( SLIDE GUIDE

3dIiN9 3dins



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-48 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-17 and A-18, satisfying the following equation. N MXP L L(N)

. |
& e & @

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 _ )
Table A-17 N Dimension (standard type) unit - mm Table A-18 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
SER15A SERS15A 24 SER15WA | SERS15WA ° 25
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-49 and A-50, to prevent interference. The recommended shoulder height and
corner radis are shown in Table A-19 and Table A-20 respectively.

Figure A-49 Mounting Reference Surface Profile-1 Table A-19 Shoulder Height Dimensions unit : mm
( R . shoulder height on the block side | shoulder height on the rail side
size
hi h2
SER 9A 3 1.5
SER12A 4 2
: SER15A 3.5
B D — 5
SER20A 5
__‘C“ [ SER 9WA 3
SER12WA 4 2.5
SER15WA 5
N J

A-44

Figure A-50 Mounting Reference Surface Profile-2

Table A-20 Maximum Corner Radius Values unit: mm

( )

- J

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-21. 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-22 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-39 for details on the low
dust generation grease.

A special syringe lubricant dispenser is available
from NB as an option (refer to page Eng-42).

block mounting part

rail mounting part

size 7 -
SER 9A 0.1
SER12A
— 0.3
SER15A
SER20A 0.3 0.5
_SER OWA
SER12WA 0.3
SER15WA
Table A-21 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-51 Mounting Screw

© L

Hi

A-45

SLIDE GUIDE

3dIiN9 3dins



SER-A TYPE

( )

Mp
<

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

part number structure PB 4-Sq Ps
1 / ’(—T ]
- = | G =
exemple (T [EA VY- EERI I G/ I 1 reul N
% | o ‘ \
T Ll Q ?MY T T _F‘_'—'_‘_‘_J_%\ ! ] 'CA 8
HE il S
T T I\ m
W*_ C
symbol for ] P d
number of axes™ N MxP (N)
specification blank: 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

| ,
size blank: high ’ | 1 | /
P: precision | ‘ |
seal ) ) N type rail  \ s,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-43 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.
assembly dimensions block dimensions guide rail dimensions basic load rating allowable static mass

N IS 3T H | w B L 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 iz tl
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 26X45%x3 | 75| 20 | 265 | 294 | 11.8 | 13.7 19.6 25 35 9A
M4
SER12A [SERS12A| 13 8 27 32 36 20 15 3 105 75 (11 10 25 | 343 (392 | 157 | 176 29.4 51 55 12A
M3 3.5%X6X4.5
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 | 6X9.5x8.5 |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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SER-WA TYPE [ )
— Wide Type —
=M
=M __L2(with side-seals) _,
L1 (without side-seal)
part number structure PB1 /@ P2 P2
G @
erermie R AN - B G I JIre——e o
=l Y Q QMY P==—== ‘ ‘ | @
T o : } : - ; - - 1" } d g
symbol for B W £ <—PJ

number of axes™ L N MXP (N)
blank: single axis SER 15WA L(=MxP+2N)

W2: 2 parallel axes
W3: 3 parallel axes

specification
SER: standard
SERS: anti-corrosion

M: number of pitches

-
. | .
) accuracy grade @ [©]
size blank: high ,J,
P: precision
seal A A N type rail Sz depth Hi-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-43 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
P H w B L1 L2 P1 P2 St f b Hi | C | Bi | S2 dXGXh N | P |dynamic | static moment block | guide s
standard |anti-corrosion e £ Lil7 L7 M 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%x45 | 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 15WA
1kN=102kgf 1N-m=0.102kgf-m
standard rail length maximum
part number L length
standard _|anti-corrosion mm mm
SER S9WA |SERS 9SWA 80 110 140 170 200 260 290 290
SER12WA [SERS12WA| 110 150 190 230 310 390 470 470
SER15WA [SERS15WA 150 230 310 430 550 670 670
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SLIDE GUIDE

The NB slide guide SGL type is a linear motion bearing utilizing
the rotational 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-52 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-16)

REVERSE-SEAL

NB Reverse-seal realizes maintenance free by
reducing grease leakage and loss. (refer to page
A-17)

-
block

under-seal

A-50

SGL-F type P.A-54 | SGL-TF type P.A-56 | SGL-HTF typeP.A-58

SGLS-F type P.A-54 | SGLS-TF type P.A-56

high-rigidity short type high-rigidity

high-rigidity

high-rigidity long type

SGL-E type P.A-62 | SGL-TE type P.A-64 | SGL-HTE type P.A-66

SGL-HYE type P.A-68

SGL-HTEX type P.A-70

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-23 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| =£01 +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| =041 +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-53, 54
Running parallglism of surface D to surface B
Figure A-53 Motion Accuracy Figure A-54 Accuracy
um 35 ( h
30 L ———standard
g 1 reference surface NB mark
= 25 .
Q2 high
£20 s— (H)
3 15 precision
g o L — | P
c
S /
5 ]
0
500 1000 1500 2000 2500 3000mm
rail length
S J
A-B1

N SLIDE GUIDE

Eleven SGL block types are available depending on the material and mounting method.
SGL-HYF typeP.A-60
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PRELOAD

SGL type slide guides are available with a standard preload (blank), light preload (T1), and medium preload (T2).

Table A-24 Preload Symbol and Radial Clearance unit: um

Table A-25 Operating Conditions and Preload

preload standard light medium preload [ symbol operating conditions
preload symbol blank T1 T2 minute vibration is applied.

SGL15 — 4~42 |—12~— 4 — standard| blank | accurate motion is required.

SGL20 Z 512 |—14~— 5| -23~—14 moment is applied in a given direction.

light vibration is applied.
SGL25 — 6~+3 |—16~— 6| —26~—16
light T light torsional load is applied.

SGL30 — 7~+4 |—19~— 7| —=31~—19 moment is applied.

SGL3S — 8~+4 |—22~— 8| —35~—22 shock and vibration are applied.

SGL45 —10~+5 | —25~—10|—40~—-25 medium| T2 |over-hang load Is applied.

RAIL LENGTH

Slide guides with most commonly used lengths are
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 range listed in Table
A-26, satisfying the following equation.

L=M-P+2N

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-55 Rail

torsional load is applied.

Table A-26 N Dimension unit : mm
part number and over less than
SGL15 6 36
SGL20 10 40
SGL25 11 41
SGL30 12 52
SGL35 16 56
SGL45 20 72.5

N MXP

—

(=% 9% 6 9]

MOUNTING

Slide guides are generally mounted by pushing the
reference surface of the rail and block against the
shoulder of the mounting surface. An undercut should
be provided at the corner of the shoulder in order to
avoid interference with the corner of the rail or block.
The recommended shoulder height values are shown
in Table A-28.

The screws to fasten the rail should be tightened
equally using a torque wrench in order to secure the
motion accuracy. The recommended torque values
are listed in Table A-27. Please adjust the torque
depending on the operating conditions.

Figure A-56 Mounting Reference Surface Profile

A-B2

Table A-27 Recommended Torque unit:N-m Table A-28 Shoulder Height Dimensions unit : mm

o M3 | malms | ve | ms | mi2 part number hi h2 rmax.

SGL15 4 3.5 0.5

’ec"t’(‘)‘r';‘ﬁgded 14|32 |66 |112]276|96.4 SGL20 5 5 0.5
g Lal ) SGL25 5 5.5 1
or steel alloy screws SGL30 6 75 1
SGL35 6 8 1
SGL45 8 8 1

GREASE FITTING

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-57. When more than 6 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-57 Grease Fitting Orientation
( 1 block reference surface side 2 blocks reference surface side R
Mo |1 o 11 Mo |1
Ll o 1] Ll o 1] L o |}
NB mark side NB mark side
3 blocks reference surface side
(o T M o (o T
] - 2 0 ECay
Ll O |} Ll o Ll o L[]
NB mark side
4 blocks reference surface side
M o T M o o T M o T
L o 11 Ll o Ll o 11 Ll o |}
NB mark side
5 blocks reference surface side
o |1 (o (o 11 o 11 o 11
Ll o 1] Ll o Ll o |yl o 1] Ll o |}
U NB mark side Y

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-39 for details on the low
dust generation grease.

A Grease Gun Set is available as a maintenance kit
(refer to page Eng-42).

A-53

~NB ___________________( SLIDE GUIDE

3dIiN9 3dins



~NB ___________________( SLIDE GUIDE

SGL-F TYPE [ )
Mep
=
E1 L1
Lo
part number structure ':L ) -G
- HH »
= = } R 1\ v [t
SDE%SQEH'GIEEEE'EEEE/NEEHE' symbol for grease T : : : \ ! 'C,L 2
SGL: standard blank: standard grease T i\ ®
SGLS: anti-corrosion KGL: lithium-based grease ' Ll [
T — KGU: urea-based grease p d =]
size KGF: anti-fretting grease N MxP i) m
GK: K-grease X
block style refer togoage Eng-39~ =
seal (refer to page A-14) . L(=MxP+2N)
blank: with side-seals with bellows (refer to page A-18) M: b f pitch
B: with side-seals + under-seals with rail mounting hole caps - number of pitches
BW: with double-seals + under-seals ) (E1) (L3) (E2) (La) (E2) (Ls)
BS: B + scraper with low temperature black chrome treatment T | | | |
BR: B + reverse-seals with Fiber Sheet
number of blocks attached to one rail symbol for number of axes* Q .J; ,J;
preload symbol blank: single axis —
blank: standard W2: 2 parallel axes —
T1: light W3: 3 parallel axes
T2: medium glcm:(racty ggadg double-seals (BW) scraper (BS) reverse-seals(BR)
; ank: standar
i) (e @F il H: high *Please refer to page A-51 for accuracy.
size of rail installation hole (D type rail is available only for SGL 15) P: precision
- )
#%The symbol for the number of axes does not mean the number of rails ordered.
ET EVTTSEY assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
p H w B L1 L2 | Ls | La | Ls | P1 | St f T b E1 E2 | T1 R Hi | C dXGXh N P [dynamic|static| Mp | My | Mr | block [guide -
standard | anti-corrosion gfitting c Co | Mez | Mvz il
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 9.5 | 34 [40.7|22.7(46.9|47.3|54.3| 26 | M4 7|16 [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|655| 32 | M5 8| 75|22 6 16 | 20 | 6X9.5%8.5 60 |11.9 [14.8 42'9 41;'9 159 02 | 21 | 20
SGL25F |SGLS25F | 33 |12.5 | 48 [58.7(37.7|65.1|65.9(769| 35 | M6 | 9 | 8 |26 65 20 | 23 20 170 214 | 12| 1 1254 | 03 | 30 | 25
12 11 B-M6F 7%X11X9 195 | 195
SGL30F - 42 |16 60 |68 |40 [76.6(756| — | 40 9 [325 9 24 | 28 23.0 |28.7 1260 |1.260 417 05 | 46 | 30
M8 | 12 80 . :
SGL35F - 48 |18 70 |77 |46 |[85.6(846| — | 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 [miconoson
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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SGL-TF TYPE [ )
Mp
=
E1 L1
L2
4-S1 %)‘
part number structure (. N ! ! G
— i —ad [ 0 , ®
= = = M B B W [
Sfe’é?ﬂ'g;ﬁéﬁ’lﬂ EE'E’EEE/NEEHE' KGL symbol for grease 2 A ‘ A\ [ < 9
SGL: standard blank: standard grease T HH s T \}\ | J ®
SGLS: anti-carrosion KGL: lithium-based grease i T e [
- KGU: urea-based grease d =}
size KGF: anti-fretting grease W (C+0.05 P m
GK: K-
block style D e~ N MxP (N)
ts)ieaﬂlfraﬁ%tgigs_gseeg; & with bellows (refer to page A-18) L(=MxP+2N)
B: with side-seals + under-seals with rail mounting hole caps M: number of pitches
BW: with double-seals + under-seals .
BS: B + scraper with low temperature black chrome treatment (E1)_ (Ls) (E2)_ (La) (E2)_ (Ls)
BR: B + reverse-seals with Fiber Sheet
number of blocks attached to one rail symbol for number of axes™ i i i i 1 i T
preload symbol blank: single axis A —
blank: standard W2: 2 parallel axes —
T1: light W3: 3 parallel axes
ili24me i acouracy grade double-seals (BW) scraper (BS) reverse-seals (BR)
total length of rail blan.k. standard ]
H: high *Please refer to page A-51 for accuracy.
size of rail installation hole (D type rail is available only for SGL 15) P: precision
- )
#%The symbol for the number of axes does not mean the number of rails ordered.
ET EVTTSEY assembly dimensions block dimensions guide rail dimensions basic load rating| allowable static moment mass block
P H w B |L |L| L | Ls|Ls|P1|Pz2|S1 f T b | E1 Ez | Tt H1 C dXGXh N P |dynamic| static| Me My Mg | block |guide| .
grease o | size
standard | anti-corrosion fitting & G| Wk | iz el
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
SGL15TF |SGLS15TF pressed 3.5X6X4.5 995 995
SGL15TF-D |SGLS15TF-D 24 9.5 | 34 | 56.5(38.5( 62.7| 63.1/70.1| 26 | 26 (M4 | 7 | 6 |195| 6 54| 5 fitting 13.5| 15 25X75x%53 10.6 | 16.2 565 | 565 126 02 | 1.3 [ 15
SGL20TF |SGLS20TF 28 |11 42 | 65.8/47.4| 72 | 72.4/834| 32 | 32 |M5| 8 | 7.5(22 6 16 | 20 | 6X9.5%8.5 60 | 16.3 | 23.2 ;gg ;g; 250 0.3 | 21 | 20
SGL25TF |SGLS25TF | 33 | 125 | 48 |80 |59 |864| 87.298.2| 35 | 35 M6 | 9|8 |26 65 20 |23 20 247 | 363 | 0 | % | 437| 04 | 30 | 25
12 11 B-M6F 7X11%X9 ‘528 ’528
SGL30TF - 42 |16 60 | 95.7|67.7 [104.3|1103.3| — | 40 | 40 9 |325 9 24 | 28 33.6 | 49.2 2880 |2.880 716| 0.8 | 46 | 30
M8 | 12 80 ) !
SGL35TF - 48 |18 70 1109 |78 |117.6|/116.6] — | 50 | 50 13 (38 8.5 27.5| 34 | 9x14%x12 46.6 | 64.8 4288 4238 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

part number standard rail length maximum length
L mm mm

standard |anti-corrosion standard [anicorosion
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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~NB SLIDE GUIDE

SGL-HTF TYPE [ )
Mp
Mg =
/—o\ E1 L1
B~ 4-S1 Lz
Pt s
part number structure L /) | | G
g = e .
= = * | o N N | [
example EE'EEE/NEEE' symbol for grease T L ) My \ ‘ < 2
blank: standard grease tr T Tir \ o)
SGL type KGL: lithium-based grease - i L L \ e
. KGU: urea-based grease # +0.05 =}
S KGF: anti-fretting grease w c N P MXP d N m
GK: K-grease X
block style e
refer to page Eng-39 L(=M><P+2N)
seal (refer to page A-14) with bellows (refer to page A-18) ]
blank: with side-seals ith rail ting hol M: number of pitches
B: with side-seals + under-seals WIEIEINCUNENSIBIEICaRS
BW: with double-seals + under-seals with low temperature black chrome treatment (Er), (La) (E2), (Le) (E2), (Ls)
BS: B + scraper ) .
BR: B + reverse-seals with Fiber Sheet i T T 1 T 1T
) symbol for number of axes™ hd hd hd hd b hd
number of blocks attached to one rail blank: single axis
W2: 2 parallel axes
8[;’#?(?12;‘&2% W3: 3 parallel axes
T ight ORNEDY EEEE double-seals (BW) scraper (BS) reverse-seals (BR)
T2: medium blank: standard
H: high *Please refer to page A-51 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 block
H w B L1 L2 | L3 La Ls | P1 | P2 | St f T b Ei | E2 T4 H1 C dXGXh N P |[dynamic| static| Me My Mg | block |guide| .
part number grease c c M M i1 | size
fitting o 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
SGL1SHTF | 28 | 95| 34 | 565 385| 627| 63.4(70.1| 26 | 26 |M4 | 5| 6 [237] 6| 54 9 p;i‘ftsizzd 135| 15 [45x7.5%5.3 106 | 162 20| 2% 126 02 | 13|15
SGL20HTF | 30 |12 44 | 71.6| 53.2| 77.8| 78.2|89.2| 32 | 36 | M5 6| 95|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| 35 | 35 | M6 8 33 13.5 20 23 7xX11X9 |20 247 | 36.3 1;‘23 13% 437| 0.6 30| 25
9 12 {11 B-M6F ’528 '528
SGL30HTF | 45 (16 60 | 95.7| 67.7[104.3/103.3| — | 40 | 40 10 35.5 12 24 28 336 | 49.2 716| 0.9 46 | 30
2,880 2,880
M8 9X14%X12 80 796 796
SGL35HTF | 55 |18 70 {109 | 78 [117.6/116.6| — | 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 |1475/148 | — | 60 | 60 |M10| 17 |15 [60 | 15 |15 20 |BPT1/8|365| 45 | 14x20x17 | 225 | 105 | 747 [101 |50 gggg 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
part number Sta“da'lfjrﬁ_:" length max:'rﬁn;‘\:r@th
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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~NB (  SLDEGUIDE
SGL-HYF TYPE » [ )

— T
_Mr E1 L1
B-0.1 Le
b 4-S1 P2
1 Ve
part number structure P e ¥ y h G
— HH HAES - [ - P
example BB i T G O - J =T » L — :
symbol for grease T ) D My - < %
86 blank: standard grease i T | | ! \ @
L Byime KGL: lithium-based grease il i T T | c
. KGU: urea-based grease . =}
SIZE KGF: anti-fretting grease W C+0.05 .LJ d m
GK: K-grease
block style refer to page Eng-39~ N MxP (N>
seal (refer to page A-14) with bellows (refer to page A-18) L (=MxP+2N)

blank: with side-seals M: number of pitches

B: with side-seals + under-seals itilialimetnthsiheleleans

BW: with double-seals + under-seals with low temperature black chrome treatment (E1) (L3) - (E2) (L4) -~ (E2) (Ls)
BS: B + scraper ) .
BR: B + reverse-seals with Fiber Sheet i T T T T T
: symbol for number of axes™ hd hd hd hd hd hd
number of blocks attached to one rail e Sl eris
W2: 2 parallel axes

preload symbol W3: 3 parallel axes

.ﬁ’.']a:']ghstta”dard EENTEEY FEE double-seals (BW) scraper (BS) reverse-seals (BR)
T2: medium blank: standard
H: high *Please refer to page A-51 for accuracy.
total length of rail P: precision
- )
#%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
H w B L1 L2 K] La Ls | P1 | P2 | St f T b Ei | E2 T4 H1 C dXGXh N P |dynamic| static| Me My Mr | block |guide| .
part number grease c c M M i1 | size
fitting o P2 Y2 rai
mm [ mm | mm|mm | mm | mm | mm|mm|mm | mm mm [ mm | mm | mm | mm mm mm | mm mm mm | mm | kN KN IN°*m|{N-m|N-m| kg [kg/m
SGL1SHYF | 28 | 95| 34 | 79| 61 | 85.2| 856| 926/ 26 | 26 | M4 | 5| 6 |237| 6| 54 9 p;ﬁtsiflgd 135| 15 |45x7.5%5.3 146 | 256 1333 1233 200| 03 | 13| 15
SGL20HYF | 30 |12 44 | 96| 77.6/102.2(102.6/113.6| 32 M5 6| 95|24 8 16 20 | 6X9.5%8.5 60 | 23.9 | 40.2 2323 2;% 432| 05 21| 20
50 ? ]
SGL25HYF | 40 |125| 48 | 109 | 88 [115.4[116.2|127.2| 35 M6 8 33 13.5 20 23 7xX11X9 |20 328 | 545 3‘7‘23 3133 655| 0.9 30| 25
® 1211 B-M6F 1,140] 1.140
SGL30HYF | 45 |16 60 | 129 (101 [137.6/136.6| — | 40 | 60 10 35.5 12 24 28 446 | 738| . ’ 1,070 1.3 46 | 30
5,680| 5,680
M8 9X14%X12 80 17201 1.720
SGL35HYF | 55 |18 70 | 147 |116 [155.6{154.6] — | 50 | 72 12 {13 |45 15.5 275| 34 619 | 97.2 8'480 8‘480 1,780 | 2.2 62| 35
SGL45HYF | 70 |20.5| 86 | 171 (134 [179.5(180 — | 60 | 80 |M10| 17 |15 |60 15 |15 20 |B-PT1/8/36.5| 45 | 14X20%X17 (225|105 | 91.4 | 134 éggg éggg 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
standard rail length maximun leagth
part number L (7ot T
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.

A-60 AB1



SGL-E TYPE [ )

ZMPN
E1 L1
L2
y I T -G
part number structure '_***&[ T N ‘ y
! : ‘ ‘ N S
= = H II T o n \ A C
examp'eﬁﬁﬂﬁ'mﬁﬁlmﬁﬁ' symbol for grease e &+ a - s ‘ 9
SGL t blank: standard grease
- YR KGL: lithium-based grease W _|C*005 P d 8
size KGU: urea-based grease N =)
block styl KGF: anti-fretting grease N MxP (N) m
gck style GK: K-grease L(=MxP+2N)
seal (refer to page A-14) SIS 0 PR et ) )
blank: with side-seals with bellows (refer to page A-18) M: number of pitches
B: with side-seals + under-seals - - -
BW: with double-seals + under-seals with rail mounting hole caps (E1) (La) ‘ (E2) (La) ‘ (E2)_ (Ls)
BS: B + scraper :
BR B + reverse-seals with low temperature black.chrorr.we treatment ‘ ‘ ‘
number of blocks attached to one rail i |HoET Shee; 3 ‘ 3 3 ‘ 3 ! ‘ LT
symbol for number of axes —
preload symbol blank: single axis —
blank: standard W2: 2 parallel axes - — e — p—
T1: light W3: 3 parallel axes
T2: medium acouracy grade double-seals (BW) scraper (BS) reverse-seals (BR)
total length of rail blank: standard
H: high *Please refer to page A-51 for accuracy.
size of rail installation hole (D type rail is available only for SGL 15) P: precision
- )
#%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
H W B L1 L2 L3 La Ls P1 Si T b E1 E2 T4 H1 C dXGXh N P |[dynamic| static| Me My Mr | block |guide| .
part number grease c c M M i1 | size
fitting o P2 Y2 rai
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 3.5X6X%4.5 36.7| 36.7
SGL15E-D 24 (185 52 | 40.7 | 22.7 | 46.9 | 47.3 | 54.3 | 41 45 7 | 19.5 6 5.4 5 fitting 135 15 25X75x%53 7.29| 9.45 250 | 95 73.9| 0.1 1.3 15
SGL20E 28 (195 59 | 479 | 295 | 541 | 545|655 | 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 | 587 (377 | 651|659 (769 | 60 | 7 26 6.5 20 23 20 17.0 211 ;2:13 ;g? 254 0.4 30 | 25
10 12 |11 B-M6F 7X11%X9 195 195
SGL30E 42 |31 90 | 68 40 76.6 | 756 | — 72 325 9 24 28 23.0 |28.7 1260 |1.260 417 0.6 46 | 30
9 80 . .
SGL35E 48 |33 100 | 77 46 85.6 | 846 | — 82 13 | 38 8.5 275| 34 | 9x14%x12 32.0 |37.8 1 ggg 1 ggg 693 0.9 62 | 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 maxinum length
part number W i
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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SGL-TE TYPE ~ [ )
Mp
£ X
MR E: L1
=
0 L2
B01! A4-S4 P2
P1 /
part number structure Y Y cin
| . '_F i i k*i,@ . )
examp BEEE'E:EEE/NEEHE' symbol for grease e P (i) € §MYF ‘/ \‘ i < %
SGL type blank: standard grease HE T L = \ T ®
- KGL.: lithium-based grease T f ) c
size KGU: urea-based grease Wi |C£0.05 P d g
block styl KGF: anti-fretting grease m
QEiK S GK: K-grease N MxP (N)
seal (refer to page A-14) refer 1o page Eng:39~ L(=MxP+2N)
blank: with side-seals with bellows (refer to page A-18)
B: with side-seals + under-seals N - - M: number of pitches
BW: with double-seals + under-seals with rail mounting hole caps
I3 (8 4 SErEEy with low temperature black chrome treatment (E1), (Ls) (E2) (La) (E2)_ (Ls)
BR: B + reverse-seals - -
number of blocks attached to one rail i HoEy Shee; i i i i =711 T
symbol for number of axes : : : : : :
preload symbol blank: single axis —
blank: standard W2: 2 parallel axes —
T1: light W3: 3 parallel axes
T2: medium accuracy grade double-seals (BW) scraper (BS) reverse-seals (BR)
total length of rail blank: standard
H: high *Please refer to page A-51 for accuracy.
size of rail installation hole (D type rail is available only for SGL 15) P: precision
- )
#%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
H w B L1 L2 L3 La Ls P1 P2 St T b E1 E2 T4 H1 C dXGXh N P |dynamic| static| Me My Mr | block |guide| .
part number grease c c M M i1 | size
fitting o P2 Y2 rai
mm | mm|mm|[mm|mm|[mm | mm|mm | mm | mm | mm| mm | mm | mm| mm mm mm | mm mm mm | mm | kN KN IN°*m|{N-m|N-m| kg [kg/m
SGL15TE pressed 3.5X6X%X4.5 99.5| 995
SGL15TE-D 24 |185 | 52| 56.5|38.5 | 62.7| 63.1/70.1| 41 26 | 4.5 7 |19.5 6 | 54 5 fitting 135( 15 25X75x%53 106 | 16.2 565 | 565 126| 0.2 1.3 15
SGL20TE 28 |195| 59 |658|474 | 72 | 724/83.4| 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 73|80 |59 86.4| 87.2/98.2| 60 | 35 |7 26 6.5 20 23 20 247 | 36.3 334 | 334 437| 0.6 30 | 25
1,740 [1,740
10 12 (11 B-M6F 7X11%X9 528 | 528
SGL30TE 42 |31 90 | 95.7|67.7 (104.3|103.3| — 72 | 40 325 9 24 28 33.6 | 49.2 2880 |2.880 716| 1.0 | 46 | 30
9 80 . .
SGL35TE | 48 [33 | 100 [109 |78 |117.6|1166] — | 82 | 50 13 |38 85 275| 34 | 9x14x12 466 | 648 |, 70 | 1 |1180| 15 | 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.

A-64 A-65



~NB SLIDE GUIDE

SGL-HTE TYPE [ )
Mp
MR /—\
/0\ E1 L1
B0
s 4-S1 pilot hole D ';
1 2
part number structure L | | G
~ HiH : j [ ‘QE_::: HHan [}
0 = = % | a [ I I M | -
examp'emmﬁﬂﬁ'mﬁlmﬁmﬂ' symbol for grease T L >MY - 8 i l S i l \ ] ] < 2
blank: standard grease T e i S = \ T P
SGL type KGL: lithium-based grease -+ T nm nm i T c
. KGU: urea-based grease * +0.05 =}
S KGF: anti-fretting grease w c P MXP d NI m
GK: K-grease N X
block style refer to page Eng-39~
| (ref A-14) ith bell (refer t A-18) L{=MxP+2N)
seal (refer to page A- with bellows (refer to page A- . :
WerEr U M: number of pitch
blank: with side-seals with rail mounting hole caps umber of pitches
B: with side-seals + under-seals (E1) (Ls) (E2) (L) (E2) (Ls)
BW: with double-seals + under-seals with low temperature black chrome treatment i S 2 4 2 S
BS: B + scraper ) .
BR: B + reverse-seals with Fiber Sheet T T T T — T
* il il il i | i i
number of blocks attached to one rail f,farﬂﬁ?‘sfiﬁr;e“g“ﬁgr of axes ‘ ‘ ‘ T = : —
reload symbol W2: 2 parallel axes | | — f— — —
glank' stayndard W3: 3 parallel axes
1 light RS e double-seals (BW) scraper (BS) reverse-seals(BR)
T2: medium blank: standard
H: high *Please refer to page A-51 for accuracy.
total length of rail P: precision
- )
#%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
H w B L1 L2 | L3 La Ls | P1 | P2 | St D T b Ei | E2 T4 H1 C dXGXh N P |dynamic| static| Me My Mr | block |guide| .
part number grease c c M M i1 | size
fitting o P2 Y2 rai
mm [ mm | mm|[mm | mm|mm|mm|mm|mm| mm mm [ mm | mm | mm | mm mm mm | mm mm mm | mm | kN KN IN°*m|{N-m|N-m| kg [kg/m
SGL1SHTE | 24 |16 | 47| 56.5| 385| 62.7| 63.1(70.1| 38| 30 | M5 | 4.4| 7.5(19.7| 6| 54 5 °¥§§§Zd 135| 15 [45X7.5%5.3 106 | 16.2 522'5 522'5 126| 02 | 13| 15
SGL20HTE | 30 |21.5| 63| 71.6| 53.2| 77.8| 78.2|89.2| 53| 40 | M6 | 5.4|10.5(24 8 16 20 | 6X9.5%8.5 60 | 183 | 275 1?:8 1?23 296| 04 21| 20
SGL25HTE | 36 |235| 70| 80 | 59 | 86.4| 87.2|98.2| 57| 45 | M8 | 6.8|12.5(29 9.5 20 23 7X11%x9 |20 247 | 36.3 1323 1:7323 437| 0.6 30| 25
12 {11 B-M6F * *
SGL30HTE | 42 |31 90 | 95.7| 67.7(104.3/103.3| — 72| 52 10 |325 9 24 28 336 | 49.2 | 716| 1.0 46 | 30
2,880 (2,880
M10| 85 9x14x12 80 79 | 796
SGL35HTE | 48 (33 | 100|109 | 78 |117.6{116.6| — 82| 62 13 |38 8.5 275| 34 46.6 | 64.8 4290 |4290 1,180 1.5 62| 35
SGLASHTE | 60 |37.5|120 |139 |102 [1475[148 | — |100| 80 |M12[10.5[15 |50 | 15 |15 10 [BPTI/8|365| 45 | 14x20x17 | 225|105 | 747 | 101 |15 ;ggg 2310| 31 | 105 | 45
Me2 and My:z are allowable static moments when two blocks are used in close contact. 1kN=102kgf 1N-m=0.102kgf-m
part number Sta“da'lfjrﬁ_:" length max:'rﬁn;‘\:r@th
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-HYE TYPE = A [ )

‘/N_IP\;
A E1 L1
B-8.1 L2
P1 4-S1 pilot hole D P2

part number structure

example
SGL type

size

|

‘
¥ Y
WEE'EEE/NEEE' symbol for grease ¥ a ' \ i) / DMY _I == / \ T =|

blank: standard grease
KGL: lithium-based grease iF

KGU: urea-based grease W C+0.05 P d

KGF: anti-fretting grease

3dIiN9 3dins

GK: K-grease N MxP (N)
block style refer to page Eng-39~ L (=MxP+2N)
e ith bell fer t A-18 .
seal (refer to page A-14) wi ellows (refer to page ) M: number of pitches

EIERLS WD Silts-Seels with rail mounting hole caps

B: with side-seals + under-seals
BW: with double-seals + under-seals with low temperature black chrome treatment E1) (Ls) (E2) (L4) (E2) (Ls)
BS: B + scraper _ _ . . . . . .
BR: B + reverse-seals with Fiber Sheet i I i T 11 T
) symbol for number of axes™ — —
number of blocks attached to one rail blank: single axis — =
W2: 2 parallel axes = =" =
reload symbol :
e W3: 3 parallel axes double-seals (BW) scraper (BS) reverse-seals (BR)
T1: light accuracy grade
T2: medium blank: standard
H: high *Please refer to page A-51 for accuracy.
total length of rail P: precision
- )
#%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
H w B L1 L2 | L3 La Ls | P1 | P2 | St D T b Ei | E2 T4 H1 C dXGXh N P |dynamic| static| Me My Mr | block |guide| .
part number grease c c M M i1 | size
fitting o P2 Y2 rai
mm [ mm | mm|[mm | mm|mm|mm|mm|mm| mm mm [ mm | mm | mm | mm mm mm | mm mm mm | mm | kN KN IN°*m|{N-m|N-m| kg [kg/m
SGLI1SHYE | 24 [16 | 47| 79| 61 | 85.2| 856| 926| 38| 30 | M5 | 44| 75|19.7| 6| 54 5 p;ﬁtsiflgd 135| 15 |45x7.5%5.3 146 | 256 1;83 1233 200| 03 | 13|15
SGL20HYE | 30 |21.5| 63| 96| 77.6/102.2|{102.6/113.6| 53| 40 | M6 | 5.4(10.5|24 8 16 20 | 6X9.5%8.5 60 | 23.9 | 40.2 2‘21'2(7) zggg 432| 0.7 21| 20
SGL25HYE | 36 |23.5| 70| 109 | 88 |115.4|116.2|127.2| 57| 45 | M8 | 6.8(12.5|29 9.5 20 23 7xX11X9 |20 328 | 545 3152 347153 655 1.0 30| 25
1211 B-M6F 1,140] 1.140
SGL30HYE | 42 |31 90 | 129 (101 (137.6/136.6| — 72| 52 10 |325 9 24 28 446 | 738| ’ 1,070 1.5 46 | 30
5,680( 5,680
M10| 85 9%14x12 80 1,720] 1,720
SGL35HYE | 48 (33 | 100 | 147 |116 |155.6|154.6] — 82| 62 13 (38 8.5 275| 34 619 | 97.2 8’480 8’480 1,780 | 2.2 62| 35
SGL45HYE | 60 |37.5|120 | 171 {134 |179.5/180 — | 100 | 80 |M12|10.5|15 |50 15 |15 10 |B-PT1/8|36.5| 45 | 14x20%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 Sta"da'lfjrﬁ_:" length maximmrl:mn
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 | [ )

a
A4
Vs
A4

& O]
P3
part number structure P2
MR Mp [)
= = [
evemote 8 K EYE - O D B D - e e ob s, Sl :
ank: standard grease P1 _ i 2
M KGL: lithium-based grease S 4-S1 pilot hole D 8
) KGU: urea-based grease R - iy — o r 4G =}
size KGF: anti-fretting grease wlo '—l il MDMY R il \ m
GK: K- fannn !
block style refer togo;egaeSE?vg-39~ T {jﬁ‘ P fT m = / \ i, \ ! -C“!
seal (refer to page A-14) with bellows (refer to page A-18) x| | |o+00s P Td ]
blank: with side-seals th rail ting hol w ¢ N MxP 1" I(N)
B: with side-seals + under-seals WILTTAIBTGUNHNEMOIEICADS N L (=MxP+2N) i
BW: with double-seals + under-seal i
- éVIJr ggr:sgars under-seals with low temperature black chrome treatment M: number of pitches
BR:B + reverse-seals with Fiber Sheet (E1) (La) (E2) (La) (E2) (Ls)
) symbol for number of axes™ I
number of blocks attached to one rail blank: single axis T T " T 1 —h T—
W2: 2 parallel axes , , , ) =
preload symbol . ’ ‘ ’ ‘ —
blank: standard Waislpaiallellaxes = = —
T1: light accuracy grade
T2: medium blank: standard double-seals (BW) scraper (BS) reverse-seals (BR)
total length of rail P: precision L XPlease refer to page A-51 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
H W B|L |[Le|Ls|Ls|[Ls [P1|P2|Si|D | T|P3s|Sz2]f f b Ei1 | E2 [ T4 H1 C dXGXh N P [dynamic|static| Mp | My | Mg | block | guide [ .
part number grease C | Co|Me2lM i | size
fitting 0 P2 | My2 rai
mm [ 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
SGLI1SHTEX | 24 |16 | 47| 565| 385| 627| 63.1|70.1| 38| 30 | M5 | 4.4| 7.5/ 26 |M5| 6 [19.7 6| 54| 5 p;;tsizgd 135| 15 |45X7.5%5.3 106 16.2 522'5 523'5 126/ 02 | 1.3| 15
SGL20HTEX | 30 |21.5| 63| 71.6| 53.2| 77.8| 78.2|89.2| 53| 40 | M6 | 5.4/10.5/ 35 |M6| 8 (24 8 16 20 | 6X9.5%8.5 60|18.3| 27.5 1?;3 1?;3 296| 0.4 | 21| 20
SGL25HTEX | 36 [23.5| 70| 80 | 59 | 86.4| 87.2(98.2| 57| 45 | M8 | 6.8/ 12.5| 40 | M8 29 9.5 20 | 23 | 7x11x9 |20 24.7| 36.3 1323 1323 437/ 0.6 | 3.0 25
10 — 12 (11 B-M6F . :
SGL30HTEX | 42 | 31 90| 95.7| 67.7/104.3[103.3| — | 72| 52 10 | 44 325 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 [117.6/1166| — 82| 62 13 | 52 13 (38 8.5 27.5| 34 46.6| 64.8 4290|4200 1,180 1.5 | 6.2| 35
SGLASHTEX | 60 |37.5|120(139 [102 |1475148 | — [100| 80 [M12|105|15 | 60 |M12| 14 |50 15 (15 |10 |BPT1/8|365 45 | 14x20x17 |225 | 105 | 747|101 |1*% ;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

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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~NB (  SLDEGUIDE
SLIDE GUIDE

The NB slide guide SGW type is a linear motion bearing utilizing
the rotational motion of ball elements along four rows of raceway

grooves.
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-58 Structure of SGW type Slide Guide

Its low height and wide profile makes it suitable for

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-16)

e R
Fiber Sheet(option)
return cap
side-seal
guide rail
under-seal
k )
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BLOCK TYPES

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

SGW-TF type

high-rigidity wide type

ACCURACY

P.A-76 | SGW-TE type

|

)

Y

I

|

\

3dIiN9 3dins

high-rigidity wide flange type

P.A-78

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

Table A-29 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-61,62
Running parallelism of surface D to surface B
Figure A-59 Motion Accuracy Figure A-60 Accuracy
um 35 ( h
30 | —— standard reference surface NB mark
£ 1 (line inscribed)
3 25 high
2 20 = ! (m
3 15 precision T
£ o ] ()
c
2 5 v / 0
o ]
500 1000 1500 2000 2500 3000mm
rail length
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PRELOAD

Three levels of preload are available for SGW slide guides: standard (blank), light (T1), and medium (T2).
Table A-30 Preload Call Out and Radial Clearance  unit: yum Table A-31 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~+2 | — 8~—2 — moment is applied in a given direction.
light vibration is applied.

SGW27 | —5~+42 —11~—5 -

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

shock and vibration are applied.
medium| T2 |over-hang load is applied.
torsional load is applied.

RAIL LENGTH

Slide guides with most commonly used lengths are Table A-32 N Dimension unit : mm
available as standard. For slide guides with a non- N
s?andard length, unless otherwi‘se specif.ied, the part number el GVET less than
distance from one end of the rail to the first hole SGW17 28
center (N) will be within the range listed in Table -
A-32, satisfying the following equation. SGw21 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-61 Rail
( )
L
N MXP | (N)

oo o 2o 20
& © ]
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MOUNTING

Slide guides are generally mounted by pushing Figure A-62 Mounting Reference Surface Profile

the reference surface of the rail and block against ( N
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-34. P r
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 JAL <
are given in Table A-33. Please adjust the torque
depending on the operating conditions. L )
Table A-33 Recommended Torgue unit:N-m Table A-34 Shoulder Height and Radius Dimensions  unit : mm
o M4 M6 part number ht h2 I'max.
SGW17 4 2
recommended SGW21 0.4
torque 3.2 1.2 _ oLGWeaTl | 25
ror al I SGw27 5
" _oaTer |

(for alloy steel screw) SGW35 35 0.8

GREASE FITTING

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-63. When more than 2
blocks are used on one rail, please specify the grease fitting orientation.

Figure A-63 Grease Fitting Orientation

e ) N
reference surface side

reference surface side

Yo | o
NB mark side /
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~NB ___________________( SLIDE GUIDE

SGW-TF TYPE

part number structure

el seW| 21| TF|B[2] 71 B589|Plwa|FS|LB|F EKGL|

SGW type

size
TF typeblock

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

number of blocks attached to one rail

preload symbol
blank: standard
T1: light

T2: medium

total length of rail

accuracy grade
blank: standard

symbol for grease

blank: standard grease
KGL: lithium-based grease
KGU: urea-based grease
KGF: anti-fretting grease
GK: K-grease

refer to page Eng-39~

with rail mounting hole caps

with low temperature black chrome treatment
with Fiber Sheet

symbol for number of axes™
blank: single axis

H: high W2: 2 parallel axes
P: precision W3: 3 parallel axes
#%The symbol for the number of axes does not mean the number of rails ordered.
assembly dimensions block dimensions
H W B L1 L2 P1 P2 S f T b E T1
part number grease
fitting
mm [ mm | mm [ mm | mm | mm | mm mm [ mm | mm | mm | mm
SGW17TF | 17 | 85 | 50|51 336|290 | 15 | M4 | 4 | — |145]| 25| 4 p;;;ﬁzd
SGW21TF 21 8.5 54 | 58 |40 31 19 | M5 5 - |18 4.5
SGW27TF 27 (10 62| 71.8/51.8| 46 | 32 | M6 6 10 |24 |12 6 B-M6F
SGW35TF 35 | 15,5 | 100 (106.6|/77.6| 76 | 50 | M8 8 14 | 31 8
standard rail length
part number W
SGW17 110 150 190 230 270 310 350 390 430 510 590
sGwa21 130 180 230 280 330 380 430 480 530 630 730
sGw27 160 220 280 340 400 460 520 640 760 880 1,000
SGW35 280 360 440 520 600 680 760 920 1,080 1,240 1,400

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

A-76

4 7
SGW17:21TF
B-0.1
‘ P1 ‘ 4-S
&
# |
- I—® M ff{@)
|
B1
Wi C*0.05
SGW27-35TF
Mg Mp
‘/_0\‘ A
B-o1 E L1
P1 L2
e o o
— | | |
— !! T E [a - H‘H | H‘H
ST Y T ow | B RN =]
B e J#
Wi C*005 N MxP LN
L (=MxP+2N)
*Please refer to page A-73 for accuracy. M: number of pitches
& J
guide rail dimensions basic load rating| allowable static moment mass block
Hi C B1 dXGXh N P | dynamic | static| Mp My Mr | block | guide -
(¢} Co | Mp2 | Mv2 rail
mm [ mm | mm mm mm | mm | kN KN IN°*m|{N-m|N-m| kg [kg/m
9 33 18 40 4.82| 8.56 428 428 160/ 0.13 | 205 | 17
261 261
15 723 723
11 37 22 45X7.5X5.3 50 7.01| 121 418. 418. 253| 0.20 | 2.84 | 21
171 171
15 42 24 60 (129 [215 496| 0.38 | 443 | 27
931 931
20 578 | 578
19 69 40 7X11%X9 80 |30.6 485 3100 |3,100 1,850| 1.16 | 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
maximum length
mm
670 750 830 950 1,070 1,190 1,310 2,000
830 930 1,030 1,180 1,330 1,480 2,000
1,180 1,360 1,540 1,720 1,900 3,000
1,640 1,880 2,120 3,000
A-77
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SGW-TE TYPE [ )
Mp
Mr =
part number structure ZBNO . .
6-S P—10.1 ‘ 1 »
= = ; L2 [
ealscw|21 | TE[sl2[ 1 BsaalpwalFs[La[FRKaL pic ok O £ :
SGW type @
HH HH G [
size ” HH ! ‘: j r‘ %
TE typeblock T \/ ‘ \/L E‘f
VRELIOE symbol for grease ! | : L !
seal (refer to page A-14) blank: standard grease !
blank: with side-seals KGL: lithium-based grease Alld
B: with side-seals + under-seals KGU: urea-based grease MXP (N)
KGF: anti-fretting grease
number of blocks attached to one rail GK: K-grease L(=MxP+2N)
refer to page Eng-39~
preload symbol
_t|>_|]an|k:hstandard with rail mounting hole caps M: number of pitches
:light
T2: medium with low temperature black chrome treatment
total length of rail with Fiber Sheet
accuracy grade symbol for number of axes™
blank: standard blank: single axis
H: high W2: 2 parallel axes *Please refer to page A-73 for accuracy.
P: precision W3: 3 parallel axes
- )
#%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
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
fitting 0 P2 Y2 rai
mm [ mm | mm | mm | mm | mm | mm mm | mm | mm [ mm | mm | mm mm | mm | mm mm mm | mm kN KN IN°*m|{N-m|N-m| kg [kg/m
SGW17TE | 17 [135 | 60|51 |336| 53| 26 |M4 [ 33| 32| 6 |145| 254 p;;;rslzd 9| 33 | 18 40 | 482| 856 zgf.a ng'g 160| 0.14 | 2.05 | 17
15
SGW21TE 21 (155 68| 58 |40 60| 29 | M5 | 44 | 37 8 |18 45 11 37 22 45X7.5X5.3 50 7.01| 121 475'3 415'3 253( 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 ;Q ;;} 496 0.46 | 4.43 | 27
20
SGW35TE | 35 [255 |120 [1066(77.6|107 | 60 | M8 |68 |8 | 14 |31 8 19 | 69 | 40 | 7x11x9 80 (306 [485 |, %g 3%3 1,850| 1.35 | 932 | 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
sGwa27 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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BALL SPLINE
ROTARY BALL SPLINE
STROKE BALL SPLINE
BALL SCREW SPLINE

BALL SPLINE

STRUCTURE AND ADVANTAGES B-2
TYPES ........................... B_S
ACCURACY ...................... B_5

PRELOAD AND CLEARANCE IN ROTATIONAL DIRECTION B-6
STRENGTH OF SPLINE SHAFT --- B-7

LOAD RAT'NG .................... B_8
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BALL SPLINE

The NB ball spline is a linear motion mechanism utilizing the
rotational motion of ball elements that can sustain loads and at the
same time can transfer torque. 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.

Figure B-1 Basic Structure of NB Ball Spline

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 give a higher rigidity and a higher
positioning accuracy.

Ease of Additional Custom
Machining

Since a round shaft with raceway grooves is used,
NB ball spline shafts can be machined easily 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.

-

outer cylinder

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
cylindrical | SSP-AM « countersink for fixing

type  |SSPS-AM @ (SSP4AM) P.B-20

- with special key (SSP5AM)
*nominal diameter: 4,5

- cylindrical spline nut without

P 4}\ L] oL key groove B
SSPM .’ \ J :‘ N - 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
flange type
+spline nut with a two side cut
SSPT flange P.B-26

+nominal diameter: 6-10

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

+ standard dimension and shape
+accuracy grade: high grade
- short lead time
+nominal diameter: 4-60
(refer to page B-26)

standard
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-27)

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

support area  [A] &_‘—M@M . [B] Ssupport area
part attachment A&Shaﬂ part attachment
area \ | area
—
= — = 9| E = s -
/IO[AB
-

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

Tolerance of Spline Shaft Groove Torsion (Max.) ~ Table 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 Derpegaaﬁtéliﬁ%togetgﬁ (;anngaof the perpendicularity of
part nber attachment area (when grinding is requested on the drawing) the flange ®
high-grade |precision-grade| high-grade |precision-grade| high-grade |precision-grade
SSP 4 -4AM
SSP 5AM
—_——] 14 8
SSP 6 9 6
P — 11 8
SSP 8
SSP 10 17 10
SSP 13A
T — 13 9
SSP 16A 19 12 11 8
SSP 20A
SSP 25A
T — 22 13 13 9 16 11
SSP 30A
SSP 40A
e — 25 15 16 11 19 13
SSP 50A
SSP 60A 22 15
SSP 80 29 17 19 13
SSP 80L
SSP100
P — 34 20 22 15
SSP100L
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
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N BALL SPLINE

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,
ot 2 s 1o part number moment (bending moment) and torque (twisting moment) at the same time. Thus, it is necessary to consider
spiine shaft. | S0ty 8ape | o 0 | SSTTO | 38R18A |SSrasnn|Sspsonso|scray | SSPTo0L e svensih of bal spine shalt
f f : ; : ; Figure B-3 Bending Moment
he foll t , sel h f ball
(mm) SSP30A-30 SSP8OL Us!ngt e following equations, select the size of ba - N

greater 7l 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 o=M (1)

200| 315|89 | — | 89|57 | 89|57 | 54| 32| 45| 25| 39| 21| 36|19 |34 |17 |32 17 4 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| 243821 |35] 19 o: permissible bending stress of spline shaft(98N/mm?) e

500 630 — | — | — | — | — | — |102| 65| 75| 46| 57| 34| 47|27 | 41 |23 | 37 | 20 M: bending moment onto spline shaft(N-mm) @

[ O N I I 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) =

8001000 — | — | — | — | —|— | —|— |115| 75| 83| 52| 63|38 |51 [30|43|24 o et
1000[1,250] — [ — [ — | — [ — [ — | — [ — [153] 97][102| 65| 76[ 47 |59 [ 35| 48] 28 Twisting Moment Only %
1,250(1,600| — | — | — | — | — | — | — | — [195*127*130| 85| 93| 59|70 |43 | 55| 33 > T - J
Te00l2000l — =T T=T—T—T=T=T—=T—T71[116 /11877 86 [ 54 65 40 e (2) Figure 5.4 Toisting Moment
* SSP13A, 16A maximum length: 1500mm s N
% % 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 equation (3).Then, substitute Me into equation (1) for
) o - . " shaft size selection.
Table B-6 Preload and Clearance in Rotational Direction unit : um Table B-7 Preload and Operating Condition
part number standard | light (T1) [medium (T2) preload |preload symbol operating conditions 1
=1 «/ 2 2| cococoooocooooo0s
SSP 4 -4AM minute vibration is applied. Me 2 [M+ (M2+T )} @) L )
SSP 5AM standard| blank a precise motion is required.
22E S 0= +s 0 N :pt;irgg ¢ In @ given direction s m%zgg::??;ri:?gi: s&igtéﬁ;:m Figure B-5 Deformation of Spline Shaft by Twisting Moment
W slight vibration is applied T: twisting moment onto spline shaft ( R
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 L
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
_SSP_50A - 50 | o= ToL 860 ..o, @)
SSP 60A-60 | —6~+3|—18~—6|—-30~—18 Gl 2T
SSP 80
SSP_80L Rigidity=0.25°= l:?_ﬂe ............... (5)
SSP100 —8~+4 | —24~—8|—-40~—-24 L )
SSP100L 0: torsional angle (°)

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

L: spline shaft length (mm)

G: shearing modulus (SUJ2) 7.9x10%(N/mm?)
(SUS)7.69x104(N/mm2)

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

(refer to Table B-8 on page B-8)
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~NB ___________________________________( 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=1/48EI 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? support - ' ;
SSP 4 118%10 5.90 241x10 120%10 857X10-° | 8.83x10-° 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 o« 0/
U ] ; =
SSP 8 1.90x102 | 4.76Xx10 3.88%x102 | 9.69%x10 |532x10710 | 547Xx1071° ] plp o ‘P X | o 2L _ppsc 0
SSP 10 461x102 | 9.22x10 9.42x102 | 1.88%x102 | 219%x10-10 | 2.26X10~10 support 2 ~A4sET =Ll 2 _3peic
SSP 13A 1.32x108 2.03x10? 2.70x108 4.16%x102 7.66x10°1" | 7.89x10~'"
SSP 16A | 2.98%x10° | 3.73x102 | 6.15%10% | 7.68x102 | 3.39x10-' | 3.49x10~ fixed | p e =0
[te) us)
SSP 20A | 7.35x103 7.35%102 1.51x104 1.51x10° | 1.38x10~'" | 1.42x10~" 2| | ] Zﬁ" Gmax= JooRT = Pﬁ C 2
SSP 25A | 1.79x104 | 1.43x10° | 368x10* | 2.94x10® | 565x10-'2 | 5.82x10-12 fixed =0 0
— T
SSP 30A 3.63%x104 2.42%x108 7.57%x104 5.05%x108 2.79%x10712 — support 5| uniformly distributed load p. %
SSP 40A | 1.15x105 | 573x10° | 2.39x10° | 1.20x10* | 8.83x10-13 - sl 1| o z Somnm IO 5 i e Py e m
SSP 50A | 281x10° | 1.12x10* | 586x10° | 2.34x10* [ 3.60x10~'3 — support . SBAEL 8 2AEL
SSP 60A 5.91x%x105 1.97%104 1.22%x106 4.08%x104 1.71x10°138 -
SSP 80 fixed ] uniformly distributed load pA
— 1 1.93x10° 4.83%x104 3.92x106 9.81x104 524x107 14 - 4 | o v S pet _ 1 i -0
SSP 80L o , max= 3eURT - 8P 2
SSP100 &
W 4.69%x106 9.38%104 9.55% 106 1.91X10° 2.16x10714 -
3 a b a Pa? 3b 3b . _ Pab _
= = support] Bl g e 51= 22 (2432)-gpas (24 32)c =T _y4panc
SSP 20 5.03x108 5.53%x102 1.04%x104 1.14%x103 2.01x10-" | 207x10~" 5 | 7 g2 302 Pala+h)
SSP 25 | 127x10* | 110x10° | 263x10* | 229x10° | 7.97x10-12 | 821x10-12 support 2 o=y (S —4)=2pwr (3 ) | n=PAEP 2apaarbiC
SSP 30 2.74%x104 1.96x10° 573x104 410%108 3.69x10712 -
3 a b a Pa3 3a . _ Pa’h _ 24Pa*hC
SSP 40 | 871x10% | 4.66x10° | 1.82x10° | 975x10° | 1.16x10~'2 - 6 ﬁxled o) PRk o= g (2= e 2= T ¢
— LY
SSP 50 | 2.16x105 | 9.19x10° | 4.53x105 | 1.93x10% | 469x10712 - fixed p 2 Sme= (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 | 856x10~° | 8.82x10~° fixed P i - n=Pl_upec
= === 3
SSP 5AM | 2.77x10 1.11%10 5.77x10 2.31x10 | 365%x10~° | 3.76x10-° ! . ' , 7] Omex= 3gy = 16PEC =0
ree 2=
fixed uniformly distributed load p 5 ) = 67]{51 —8p05C
ROAD RATING 8| | o1 | dme= B =GtC ‘
free é 2 B 2=0
The load rating for SSP-AM type depends on the Figure B-6 Load Direction x 2/2 Mo#
support a= -
direction of load. e M 9 UDID s | e v 5o _AMol? 23\ 1= qgpr ~ Mot
h\/L, E "XTT216ET 9 g Mol o
Table B-9 ROAD RATING load in vertical load in vertical support £ 2 1o Y10
SSPAAM | SSP5AM I l direction I ldlrectlon
: fixed | & /ﬂz/z Mo Y a=Mol _azviooc
basic dynamic | vertical c c load in horizontal load in horizontal 10| | - i o+ | Gman= %=%MQWC 1651
load rating | horizontal | 1.73XC | 1.22XC \\direction fixed i g g 2=0
basic static load| Vvertical Co Co \”%
rating 5 G 51: deflection at the concentrated load point (mm) &max: maximum deflection (mm) i1: deflection angle at the concentrated load
horizontal | 1.73XCo | 1.22XCo point (rad) 72: deflection angle at the support point (rad) Mo: moment (N + mm) P: concentrated load (N) p: uniformly distributed
load (N/mm) a,b: concentrated load point distance (mm) £: span (mm) 1: moment of inertia of area (mm4) (refer to Table B-8 on
SSP4AM SSP5AM page B-8) E: modulus of longitudinal elasticity (SUJ2) 2.06X10% (N/mm?) (SUS)2.0x10% (N/mm?) C: 1/48EI (1/N - mm?)
g J
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~NB ____________________________________( 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 ( I

following equations. In order to leave a sufficient safety margin, the allowable operating speed should be set
at about 80% of the calculated value.

Using the following equations, select the size of ball spline shaft. First, calculate la and A by equation (8) and (9)
then, substitute the values into equation (7).

Figure B-7 Mounting Method

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

i _(fc .C1\3
Ne: crit fixed, L+ support distance free L= (m T/ 90 torque load <=
c: critical speed (rpm) | /\
L: support distance (mm) L—]% . . . . i .
E: modulus of longitudinal elasticity (SUJ2)2.06%105 (N/mm?) ] ¢ (ted "ée (km) I“C'g"“t‘.‘"‘m ﬁ’emg_'e”‘ l.fvg joaa C,\‘"efﬁc'e”t @ o
(SUS)2.0 X105 (N/mm?) 1=1875 ‘| asic dynamic load ra |ng( ) .app ied loa (N) &J >
y: density (SUJ2)7.85x10-8 (kg/mm?) . Cr: basic dynamic torque rating (N-m) T: applied torque (N-m) ,'Z
(SUS)7.75%10-8 (kg/mm®) supported—supported * Refer to page Eng-5 for the coefficients moment %
supported L: support distance supported ** The load rating of the commercial spline is approximately [
la: Minimum Moment of Inertia of Area (mm#) ?‘ [__[m F‘ 70% of the standard ball spline. . %
o= 1120 8) L
o S tttccssssssssssssssssssssssssssssans . 3 [ |
=64 1=3.142 L=y 2L 13 =5 — —
d: maximum machined-down diameter with no spline grooves fixed—supported s-m
left (ref Table B-11 : i
eft(refer 1o Table ) fixed, L: support distance s‘upponed Ln: life time (hr)  £s: stroke length (m)
A: Minimum Cross-sectional Area of the Spline ]__]—F.l L: rated life (km) ni: number of cycles per minute (cpm)
Shaft (mm2) | ———=
e d? A=3.927
A= T .................................... (g) fixed—fixed OPERATING CONDITIONS
fixed L: support distance fixed . .
d: maximum machined-down diameter with no spline grooves ! ! Figure B-9 Example of Dust Prevention
left (refer to Table B-11) The performance of the ball spline is affected by
. . ’ HH the operating conditions of the application. The
A: ffi t by t thod =
(re?eoretc;%?gnureyBr?%un INg metho L A=4.730 ) operating conditions should therefore be carefully
fixed-free A=1.875 taken into consideration. Mﬁjﬂﬂﬁ
supported-supported A=3.142 Dust Prevention B —L }
fixed-supported 4=3.927 Foreign particles or dust in the ball spline nut affects
fixed-fixed A=4.730 the motion accuracy and shortens the life time.
Table B-11 Spline Shaft Profile Standard seals will perform well for dust prevention bellows cover
R BT ( N under normal operating conditions, however, in a
part number diarheter with no part number diafneter with no harsh environment it is necessary to attach bellows
spline gr;]orgves left spline grrnorgves left or protective covers.
SSP_4 35 SSP20 16.4 (refer to Figure B-9)
SSP_ 6 5.3 SSP25 20.6 Operating Temperature
gg:z 18 ;'2 gggig 5‘3118 The retainer is made of resin, so the operating
SSP 13A 17 SSP50 a1 '4 temperature should never exceed 80°C.
SSP_16A 14.2 SSP60 49.7
SSP_20A 179
SSP_25A 22.4 SSP_4AM | 3.4
SSP_30A 26.8 SSP_5AM | 4.3
SSP_40A 35.5
SSP_50A 44.6
SSP_60A 54
SSP 80
SSP_80L 739
SSP100
SSP100L 92 - o

The maximum diameter (d) is recommended as the shaft diameter of the support area leaving no spline grooves after end-machining.

B-10

used to calculate the life of ball spline.

For radial load
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For torque load
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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-39)

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

NB provides hollow shafts. It can be used for cable, air piping and weight reduction. Table B-12 shows a list

Figure B-10 Example of Lubrication Mechanism

of recommended inner diameter for hollow spline shaft (SUJ2).

Table B-12
Recommended Inner Diameter for Hollow Spline Shaft

shaft inner | cross-sectional [second moment of (
part diameter | diameter | coefficient nertia

number Ds d Z |

mm mm mm3 mm*
SSP 4 4 1.5 11.5 5.6
SSP 6 6 2 58.3 18.9
SSP 8 8 3 186 44.9
SSP10 10 4 448 85.9
SSP13A 13 6 1,260 182 _
SSP16A 16 8 2,780 323
SSP20A 20 10 6,860 637
SSP25A 25 15 15,400 1,100
SSP4AM 4 1.5 11.6 57
SSP5AM 5 2 26.9 10.3

SPECIAL REQUIREMENTS

Based on customer drawings and requirements NB

Figure B-11 Example of Shaft-end Machining

USE AND HANDLING PRECAUTIONS

NB ball spline must be handled with care as a precision component. Please note the following points.

A Set of Spline Nut and Spline Shaft
The ball spline 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 added care.

Fit between Spline Nut and Housing
A transition fit is used for the SSP/SSPM-type spline
nut and its housing bore to minimize the clearance.
If high accuracy is not required, then a clearance
fit can be used. For the SSPT/SSPF type spline
nut, for a light load and little torque application a
hole slightly larger than the outer diameter of the
nut can suffice. The mounting surface for the flange
influences the perpendicularity and parallelism.
Please make sure of the accuracy of the mounting
surface.

Insertion of Spline Nut

When inserting a spline nut into the housing, use
a jig like the one shown in Figure B-13. Carefully
insert the nut so as not to hit the side ring and seal.

Table B-14 Recommended Jig Dimensions  unit: mm

part number| D d |part number| D d
SSP 4 95| 3.5 |SSP20 315|165
SSP 6 135| 5 |SSP25 36.5 | 20.5
SSP 8 155| 7 SSP30 445 | 25
SSP 10 | 20.5| 8.5 |SSP40 59.5 | 33
SSP 13A| 235] 12 SSP50 74 41
SSP 16A| 30.5| 14.5 |SSP60 89 50
SSP 20A| 345]| 18
SSP 25A| 415|225 |SSP4AM| 75| 3
SSP 30A| 46.5| 27 SSP 5AM| 95| 4
SSP 40A| 63.5| 35.6
SSP 50A| 79 44
SSP 60A| 89 53.5

SSP 80 |15 |74
SSP 80L
SSP100
sspiooL |49 | 92

does shaft-end machining, spline nut machining, 4
surface treatment, etc. Please contact NB for
special requirements.
-
B-12

Figure B-12 NB mark Alignment
e 7

align

NB JAPAN

NB JAPAN

- J

Table B-13 Fit for the Spline Nut
type of spline nut| clearance fit
SSP
SSPM

transition fit

H7 J6

Figure B-13 Insertion of Spline Nut into Housing

s p
®D
~\Jig
oM )
T
. J

Excessive Moment

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

~NB ____________________( BALL SPLINE
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N BALL SPLINE

Mounting of SSP Type Mounting of SSP4AM Type Figure B-17 Using SSP4AM Lock Plates
Examples of installing the SSP type are shown in Figures B-14 and B-15. Example of installing the SSPM type are shown in ( R
Figure B-14 Using a Retaining Ring Figure B-15 Using a Push Plate Figure B-17. [':P] 0
( ) ( ) ‘
LTS |1
= ==
H I L N J
N\ U ), Mounting of SSPM Type ©
; ) - i =
Key Figure B-16 Key for SSP Type E.xamples of |nc>?talllng the SSPM type are shown in Figures B-18,19,22 and 23. 5
The SSP type spline nut comes with a key shown in ( L h R ilgure B-18 Using F Type Lock Plates N E
Figure B-16. %
© -
& e - -
N J
Table B-15 Major Dimensions of Key
a h L1 C I\ J
part number tolerance tolerance
mm um mm um mm mm
Ssp_ 4 2 2 6 F Type Lock Plate (Standard Plate)
SSP_ 6 25 +16 25 0 10.5 The lock plate shown in Figure B-19 is provided with the SSPM spline nut.
SSP_ 8 2.5 +6 2.5 e 105 0.2 Material: SUS304CSP
SSP_10 S 3 13 . Table B-16 F Type Lock Plat Fi B-19 F Type Lock PI
SSP 13A 3 3 15 able B- ype Lock Plate igure B- ype Lock Plate
SSP 16A 35 35 175 part K G t R applicable
SSP 20A 4 2 29 05 number | mm | mm | mm | mm spline nut oK t
SSP 25A 2 +24 2 0 36 0.3 FP6 |68]29|10|05| SSPM 6 | oG
SSP 30A 4 +i2 4 —30 42 0.5 FP 8 85 (35|12 |05 SSPM 8 i
SSP 40A 6 6 52 0.5 FP10 85 (35|12 |05 SSPM10 ] B
SSP 50A 8 +30/+15 7 58 0.5 -
4-R
see [ g S 0w s
“sspeo | '° e " 110 0°
SSP100 20 +43 13 0 110 08 Figure B-20 Using LP Type Lock Plates
SSP100L +22 —43 160 )
SSP 20 4 +24 4 0 26 0.2
SSP 25 5 +12 5 —30 33 0.3
SSP 30 7 +30 7 0 41 0.3
SSP 40 10 +15 8 _36 55 0.5
SSP 50 15 +36 10 60 0.5
SSP 60 18 +18 11 0/—43 68 0.5
SSP 5AM | 2 | +16/46 | 2 | o/—25 ] 6 | 0.2
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LP Type Lock Plate (Optional Plate) Mounting of SSPF Type
The LP type lock plate is also available for purchase with the SSPM spline nut. Examples of installing the SSPF type are shown in Figure B-24.
Material: SUS304CSP Figure B-24 Examples of installing SSPF Type
Figure B-21 LP Type Lock Plate
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When using the LP type lock plate, please machine the housing as shown above. I.|_|_'_| ‘
- J i ‘

T [T
Table B-17 LP Type Lock Plate == ==
s 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 1 585 | 7.8 11.1 3.3 3.5 | M2.5| SSPM 6
LP 8 915 | 45 1.2 1 6.45 | 9.2 123 | 4.0 4.2 M3 SSPM 8
LP10 915 | 45 1.2 1 6.45 | 9.2 148 | 4.0 4.2 M3 SSPM10

Figure B-23 Using Special Lock Plates (2) Mounting of SSPT Type
( ) Examples of installing SSPT type are shown in Figure B-25.
Figure B-25 Examples of installing SSPT Type

Figure B-22 Using Special Lock Plates (1)
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SSP TYPE [ )
— Cylindrical Spline Nut — Mo+
b L
1
< 2d key groove - E
. (oil hole) U ——
S il o
part number structure £+ 35 O % ; % o
( I i
exampie EERET - B1- - G/ | 20 |
02 oil hole L
- SSP4~10 SSP13A~60
¥ SSP4 spline nut does not come with any oil hole.
specification with special —E-'E = = 3 Vo
SSP: standard specification £ &
SSPS: anti- Li F
corrosion accuracy grade When two spline nuts are used in b [}
blank: high Glose contact. ) key groove = )
P: precision =
nominal diameter | | | | | s T T T m
spline shaft total length Q)
nut length 4 —t—f- - a
blank: standard E
L: long preload symbol 2-d
blank: standard (oil hole) T
number of nuts attached T1: light 201 ~100.
to one shaft T2: medium SSP80-80L~100-100L (‘3)
Note: retainer material is resin.
& J
major dimensions basic torque rating | basic load rating allowable static mass
part number
D L B b t L1 d Ds dynamic | static | dynamic | static moment nut shaft size
e |t tolerance tolerance tolerance "'8-05 tolerance Cr Cor (¢} Co Mo1 Moz
mm um mm mm mm mm um 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 25 +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 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 2.5 29 2 20 0 105 194 8.9 16.3 110 560 0.22 24 20A
SSP 25A| SSPS25A 42 | —16 71 4 0 25 36 3 25 21 189 346 12.8 234 171 1,020 0.33 37 25A
SSP 30A — 47 80 0 4 2.5 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 ’ 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 2,620 47.7 79.5 881 5,470 2.3 21.6 60A
SSP 80 — 120 —22 160 118.2 16 0 6 76 5 80 —30 3,860 6,230 83.1 134 2,000 11,100 5.1 39 80
SSP 80L — 120 217 _ 175.2 110 5,120 9,340 110 201 4,410 21,100 7.6 80L
SSP100 — 150 0 185 132.6 20 +33 7 110 5 100 0 | 6,750 11,500 135 199 3,360 19,300 9.7 61 100
SSP100L — 150 | —25 | 248 195.6 0 160 —35 | 8,960 17,300 179 298 7,340 37,700 | 13.9 100L
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 —21 162 239 12.3 16.1 104 830 0.22 3.1 25
SSP 30 — 45 80 0 _ 7 +22 4 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 55 4 374 0 637 882 30.8 37.5 358 2,940 0.81 8.6 40
SSP 50 — 75 | —19 112 : 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

1kN=102kgf 1N - m=0.102kgf - m
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( R
SSP-AM y
7 £/ =
|
fi]ee e
T
120° Mp
SSP4AM - =
part number structure ) i
— = ~ EEEES =k
oxemple EER PN B3--EE- [/ e, ‘
X SSP4AM B
[P L
Mp2 My
with special —— Tt VSN @
specification L Fi — =) _ i =
e =ai=] :
accuracy grade When two spline nuts are used in C.Co | 2
blank : high close contact. L‘1 C
specification P precision - J ~ e - m
SSP AM:standard b
SSPS AM : anti-corrosion Silie sl el EnE i | 4//;‘\\3
nominal diameter @ > Cr,Cor a %F —+— —% fa)
preload symbol 1
blank : standard
number of nuts attached to one shaft T1:light SSPSAM (lE)

SSP(S)4AM does not come with side-seals.

_ )
major dimensions . . . . allowable static
part number D L B b t Ly Ds h7 basic torque rating basic load rating R mass
tolerance tolerance | +0.05 tolerance dynamic static dynamic static Mp My nut shaft size
standard |anti-corrosion 0 Cr Cor (e} Co Mp2 My2
mm um mm mm um mm mm mm um N-m N-m N N N-m N-m g g8/100mm
0.59 1.03
SSP 4AM | SSPS 4AM 8 0 12 8 4 0 0.72 1.01 315 439 336 5.82 25 9.7 4AM
-9 —12 2.10 2.56
SSP 5AM |SSPS 5AM| 10 18 10.8 2 +14/0| 1.2 6 5 2.33 4.05 826 1,160 13.4 16.9 5.1 14.9 5AM

1kN=102kgf 1N - m=0.102kgf - m
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SSPM TYPE ( A
— Keyless Spline Nut —

K F w Mo1
part number structure ¢G —

example BRI G- B-1l-EER-B/E Moo © aé/ A

with special i | —= T m o
specification =~ —l’ [
=
When two spline nuts are used in o {P L (93]
accuracy grade Glose contact. ) ‘ E
blank: high 2d ,Let 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
TR VERD 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

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