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Precision Linear:Slide:Unit

BWU

{LIKm Precision Linear Slide Unit is a simple and
compact linear motion rolling guide for limited
stroke length. The unit incorporates steel balls
assembled in two rows between a solid table and
bed, each ball making contact with the ground
raceways of the table and bed at four points so
that stable accuracy and high rigidity are obtained
even under fluctuating and complex load.

LM Precision Linear Slide Unit achieves highly
accurate and smooth linear motion, since 4 )
retainers are used to hold the steel balls and : "
prevent them from contacting with each other.

The table, balls, retainers, bed, end stopper
plates, etc. are made of stainless steel to give Wide range of size variations !
superior corrosion and heat resistance.
Therefore, LK@ Precision Linear Slide Unit is
suitable for use in a clean room and also in
medical equipment, IC manufacturing equipment,
vacuum apparatus, etc.

Smallest size,
width & mm and height 3.2mm
is newly introduced.

Table

End stopper plate

Bed

Steel boll

End stopper plate Retainer

U.S. PATENT No. 5,213,419
No. 5,213,420

Structure of Precision Linear slide Unit




Identification Number

The identification number of iK[d] Precision Linear Slide Unit

consists of a model code and a size as shown below.

Example of identification number

@ Series —— Model code
® Width |
Size
® Length -
@ Series BWU
® Width . .
Width and Length are shown in Table 1.
© Length
Table 1 Width and Length
o o $ ¢ o
| | I >
L Q} ® @
L
unit: mm
Model number
BWU 6 BWU 8 BWU 12 BWU 17 BWU 25 BWU 30 BWU 40 BWU 60
Item
Width W 6 8 12 17 25 30 40 60
10 10 20 20 30 30 40 60
20 20 30 30 45 45 60 80
Length L 30 30 45 45 60 60 80 100
75 75 100 120
90

TN=0.102kgf=0.2248lbs.
1Tmm=0.03937inch 4



Load Rating and Life

The load ratings of Precision Linear Slide Unit are the load
ratings for downward load.

Basic dynamic load rating C

The basic dynamic load rating is defined as a constant load
both in direction and magnitude under which a group of
identical Precision Linear Slide Unit are individually operated
and 90% of the units in the group can travel 50 X 10°m free
from material damage due to rolling contact faigue.

Basic static load rating Co

The basic static load rating is defined as a static load that
gives a prescribed constant contact stress at the center of the
contact area between the rolling element and raceway
receiving the maximum load. It is the static limit load that can
be applied on a linear guide, and used generally in
combination with the static safety factor.
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Fig. 1 Load direction for load ratings

Allowable load F

Allowable load is a load under which the sum of elastic
deformations of the ball and raceway in the contact area
subjected to the maximum contact stress is small enough to
guarantee accuracy and smooth rolling movement.
Therefore, where very smooth and highly accurate linear
motion is required, make sure to use a Precision Linear Slide
Unit well below the allowable load values.

Static moment rating 7o

The moment rating is defined as a static moment load that
gives a prescribed constant contact stress at the center of the
contact area between the rolling element and raceway
receiving the maximum load.(See Fig.2.)
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Fig. 2 Static moment rating

Load ratings by direction

The basic load ratings of Precision Linear Slide Unit change
by loading direction. The basic dynamic and static load
ratings shown in the dimension tables are downward load
ratings. Load ratings for other loading directions can be
obtained by multiplying the load directional factors as shown
in Table 2.

Table 2 Load direction and load ratings

ﬁ Upward load
@ Downward load

@ @

<=

i I
@ mu @’f Lateral load
4 2{
e
<t
Load rating
Basic dynamic Basic static
load rating load rating
Load direction
Downward C Co
Upward C Co
Lateral 113C 1.19 Co




Life

The basic rating life of i@ Precision Linear Slide Unit is
obtained from the formula.

L : Rating life, 103m

C : Basic dynamic load rating, N

P : Equivalent load, N

Therefore, if the stroke and the number of strokes per minute
are given, the life in hours can be obtained from the following
formula.

106L

Lh= m ................................................... (2)

where, Ln : Rating life in hours, h
S : Stroke length, mm
n1 : Number of strokes per minute, cpm

Static safety factor

The static safety factor, fs of LiK[@ Precision Linear Slide
Unit can be obtained from the following formula, and general
values of this factor are shown in Table 5.

where, fs @ Static safety factor
Co : Basic static load rating, N
Po @ Static load, N

Table 3 Static safety factor

Operating conditions fs
Operation with vibration and/or shocks 3~5
Operation requiring high running performance 2~4
Normal operation 1 =~

Load factor

Actual loads applied on the linear guide sometimes exceed
the theoretically calculated load due to vibration and shocks
caused by machine operation. The load for life calculation is
generally determined by multiplying the load factor shown in
Table 4 to the theoretically calculated load.

Table 4 Load factor

Operating conditions fw
Smooth operation free from shocks 1 ~12
Normal operation 12~15
Operation with shocks 1.5~3

Accuracy

Accuracy of i@ Precision Linear Slide Unit is shown in

Table 5 and 6.
When special accuracy is required, please contact L[ .

Table 5 Accuracy
I mark

&

L4l
rY

N
unit: mm
Item Deviation and variation
Dim. Htolerance +0.040
Dim. N tolerance +0.050
Parallelism at table center See Table 6.
Parallelism at table side See Table 6.
Table 6 Running accuracy unit: mm

Nominal length of unit
Lmm Parallelism at Parallelism at
1 e
Over Incl. table center(") table side(?)
- 50 4 6
50 80 5 8
80 120 6 9

Note('): The value of parallelism at table center shown a maximum
variation of unit height measured at the table center when the
table is stroked.

(2): The value of parallelism at table side shows a maximum variation
measured at table side ( opposite side of tiK[0] mark ) when the
table is stroked.

1N=0.102kgf=0.2248Ibs.
1mm=0.03937inch 6



Preload

Preload of &[] Precision Linear Slide Unit is adjusted to a
proper amount at £IK[ factory.

Precautions for Use

@ KO Precision Linear Slide Unit is coated with rust
preventive oil. Wash it with clean liquid before assembling
and lubricate it with good quality oil or grease.

@ IO Precision Linear Slide Unit does not have a
mechanical stopper. When over stroke is expected during the
operation, prepare a stopper system on the adjoining
equipment.

© When high running accuracy is needed, the load should be
applied at around the center of the table(or bed), and avoid
stroking the table in full length.

O Sometimes, retainers may shift from the normal position
due to unbalanced loading and/or irregular and high speed
operation. To remedy for such phenomena, move L[
Precision Linear Slide Unit in full stroke during operation at
some intervals prescribed either in time or number of strokes.

© KD Precision Linear Slide Unit can be used at high
temperatures, because it does not have resin parts.

However, if the operating temperature is over 100°C , please
consult LI€0,

O IO Precision Linear Slide Unit can be operated at
speeds lower than 30 meters per minute.

@ The tightening depth of screws on the table should be less
than the values shown in the dimension table. If the
tightening depth is larger than these values, the screw will
push the bed/retainer as the table is a through hole, and the
running accuracy and life will deteriorate.

Mounting

@ Reference mounting surface
The reference mounting surface is the side surface opposite
to the XICMD mark . (See Fig.3.)

1[0 mark
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BWU6, BWU8

Fig. 3 Reference mounting surface and
mounting example



@® General mounting procedure (Example)

As shown in Fig.3 the reference mounting surfaces B and D
and the mounting surfaces A and C are precisely finished by
grinding. Stable linear motion with high accuracy will be
obtained by correctly the unit on the reference mounting
surfaces and the mounting surfaces of the machine which will
be precisely finished.

It is recommended to mark a relieved filet at the corners of the
mating reference mounting surfaces as shown in the figure in
Table 7. Recommended shoulder height of the mating
reference mounting surfaces is given in Table 7.

Table 7 Shoulder height of the mating reference
mounting surfaces

\

h1

@ )
[ £
7 %
’
Table Bed
unit: mm
Model number hi h2
BWU 6 1 0.5
BWU 8 1.2 0.8
BWU 12 1.5 0.8
BWU 17 2.5 1.2
BWU 25 25 1.5
BWU 30 3 2
BWU 40 3 25
BWU 60 4 25

© Where lateral load predominant

As shown in Fig.4 fix the side surface of the table and the side
surface of the bed securely onto the machine with a presser
plate, etc.

Reference
mounting
surface

Presser

L | _@— Plate

==

Reference
mounting
surface

Fig. 4 Example of mounting when lateral
load is predominant

O Mounting bolt tightening torque

Table 8 shows the mounting bolt tightening torque in general
application when hexagon socket head stainless steel bolts
(equivalent to JIS division A2-70) are used. According to the
material of mating parts and the operating conditions,
increase or decrease the amount of tightening torque.

Table 8 Mounting bolt tightening torque

Bolt size Tightening torque
N-.m
M1 X 0.25 0.04
M1.6 X 0.35 0.15
e K 0.31
M3 XO0.5 1.1
M4 X 0.7 25

1N=0.102kgf=0.2248Ibs.
1mm=0.03937inch 8



i@ Precision Linear Slide Unit

BWU

H
L1 M _53
(t) L2 / Hi
PO
—Y T
g 2| 3
L R l 8]
R -
Ls d h
Mass (Ref.) Dimensions of assembly Dimensions of table
g mm mm
Model number
Max. Max.
Table Bed w H H1 N L stroke Wi L1 L2 M |tightening | W2
length depth

BWU 6- 10 0.72 0.23 10 3 — 4 — —
BWU 6- 20 1.6 0.50 6 | 32|07 |2 20 11 — 10 — | M14| 08 —
BWU 6- 30 2.4 0.78 30 16 — 18 10 —
BWU 8- 10 0.96 0.42 10 4 — 55| — —
BWU 8- 20 2.2 0.97 8 | 4 1 2.5 20 16 — 10 — | M2 0.8 —
BWU 8- 30 3.3 1.5 30 20 — 21 10 —
BWU 12- 20(") 3.6 1.9 20 16 — 8 — —
BWU 12- 30() 5.7 3.2 12 | 45 | 1 3 30 20 — 15 — M2 1.1 —
BWU 12- 45(") 8.5 4.9 45 30 — 31 15 —
BWU 17- 20 9.2 3.9 20 14 10 — —
BWU 17- 30 17.8 7.8 17 | 8 15 | 5 30 19 12 20 — M2 3 —
BWU 17- 45 26.5 11.7 45 29 30 — —
BWU 25- 30 22,5 13.3 30 23 15 — —
BWU 25- 45 41.6 24.3 45 28 25 — —
BWU 25- 60 55.7 33.0 2|9 18|55 60 38 10 25 _ |Ms 25 —
BWU 25- 75 68.4 40.8 75 48 55 25 —
BWU 30- 30 31.9 25.0 30 23 15 — —
BWU 30- 45 56.9 454 45 29 25 — —
BWU 30- 60 76.1 61.5 30 |12 34 | 6 60 35 14 25 — | M3 3 —
BWU 30- 75 93.8 76.1 75 47 55 25 —
BWU 30- 90 101 84.8 90 59 55 25 —
BWU 40- 40 68.9 52.0 40 31 20 — —
BWU 40- 60 125 93.0 60 39 40 — —
BWU 40- 80 167 125 40 |14 35 18 80 47 20 40 _ M4 4 —
BWU 40-100 207 155 100 63 80 40 —
BWU 60- 60 195 194 60 34 40 — —
BWU 60- 80 261 261 80 45 40 — —
BWU 60-100 321 |35 | 0|16 369 o0 | 56 | | g0 | 40 (M| 4 23
BWU 60-120 386 391 120 68 100 40 23

Note(1): Special mounting bolts for mounting the bed(cross recessed head cap screws M2 X 4)are appended to BWU12.
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Dimensions of bed Basic Basic Allowable | Static
mm dynamic |static load|load moment
load rating|rating rating
c Co = T Model number
Ls d t Ws| Hz | Wa | n P a1 d2 h
N N N-m
— — — |14 Mol — | — 120 157 52 0.18 BWU 6- 10
— — 046 2 19| — | 1| 8 |(Thru| — | — 195 313 104 0.36 BWU 6- 20
— — _ | 5| g |hole)| | _ 274 509 170 0.59 BWU 6- 30
= = — 115 \mel — | — 158 183 61 0.31 BWU 8- 10
— — |045| 3 26 | — | 1|10 |(Thru| — | — 226 306 102 0.52 BWU 8- 20
— | = — | 2|10 |hole}) _ | _ 341 550 183 0.94 BWU 8- 30
— — — | 1] 75 226 306 102 0.98 BWU 12- 20(1)
— — | 045| 6 28 | — | 1 |15 24 | 4 1.5 341 550 183 1.8 BWU 12- 30(")
225 | 45 — | 2 [18 464 856 285 2.7 BWU 12- 45(")
10 45 — | 1| 75 457 550 183 2.2 BWU 17- 20
— — |08 7 5 — | 1|15 | 24 | 42| 23 675 963 321 3.8 BWU 17- 30
225 | 45 — | 2|15 927 1510 504 6.0 BWU 17- 45
— — — | 1|15 606 825 275 6.1 BWU 25- 30
— — — | 130 927 1510 504 11.3 BWU 25- 45
} 14 2 35 |6 3.2
— | —|%® %21 |4 a0 1150 | 2060 | 688 | 154 BWU 25- 60
375 | 65 — | 230 1 360 2610 871 19.5 BWU 25- 75
— — — | 11|15 982 1220 408 11.6 BWU 30- 30
— — — | 130 1480 2200 734 20.9 BWU 30- 45
— — |1.0 | 18 75| — | 1|30 | 35|65 | 45| 1920 3180 | 1060 30.2 BWU 30- 60
375 | 65 — | 230 2220 3910 | 1300 37.2 BWU 30- 75
45 6.5 — [ 2 ]30 2500 4650 | 1550 441 BWU 30- 90
— — — |1 ]20 1 580 1910 637 24.1 BWU 40- 40
— — — | 1|40 2390 3440 | 1150 433 BWU 40- 60
1. 24 . 45 | 8 4.5
N 851 _ |1 |40 3090 | 4970 | 1660 | 626 BWU 40- 80
50 8 — | 2 |40 3580 6110 | 2040 77.0 BWU 40-100
— — 1 3660 4930 | 1640 | 107 BWU 60- 60
— — 1 4580 6780 | 2260 | 148 BWU 60- 80
) 2 4 4. 4.
50 8 1142 10 8 2 0 5|8 ° 5 420 8630 | 2880 | 188 BWU 60-100
60 8 2 6210 10500 | 3490 | 228 BWU 60-120

1N=0.102kgf=0.2248lIbs.
Tmm=0.03937inch
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