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Block Type Linear Ball Spline

|:Spline shaft:|

P ‘End plate
-

; retaining/band

Greaselnipple

Points

@ Block type for easy mounting @ Stainless steel selections
The screw holes for mounting are provided on the slide for excellent corrosion resistance
unit, so that it can be easily mounted to the machine or Products made of stainless steel are highly resistance to
device using bolts. corrosion, so that they are suitable for applications where
rust prevention oil is not preferred, such as in a cleanroom
environment.
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Identification Number and Specification m——————

Example of an identification number

Servicio de Att. a

The specification of LSB series is indicated by the identification number. Indicate the identification
number, consisting of a model code, dimensions, a part code, a material code, a preload symbol, a
classification symbol, an interchangeable code, and a supplemental code for each specification to apply.

Interchangeable specification 0 @ 0 0 @ @ 0 @ @ @

Single slide unit LSB 10 Ci1 SL T+ S1
-1 T T T T I D

Singl spine shat LSB 10 | R200 SL | H St
-1 T T -1 T T T

Assembled set LSB 10 C1 R200 SL T+ H S1 /U

Model
code Page 1-133
|
@smme shaft shape
./
@SIZG 200
Dimensions Page I —133
J
Number of slide units
Part
code Page 1133

: J
@Materlal type Vator

code Page 1—-133
0 Preload amount S /
Syilos Page 1—134
@Accuracy class oo J
Cassicaln 61— 134
g O
@lnterchangeable J
Inerchangeable
Page I —136
ootk
@Speclal specification /
Supplemental
e Page I -136

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch I—-132




www.roda

Servicio de Att. a

Identification Number and Specification —————

o Model Block Type Linear Ball Spline ‘LSB
(LSB series)

For applicable models and sizes, see Table 1.

9 Spline shaft shape Solid shaft : No symbol For applicable models and sizes, see Table 1.
Hollow shaft :T
@ Size 6, 8,10, 13, 16, 20, 25 For applicable models and sizes, see Table 1.
o Number of slide units :CO For an assembled set, indicates the number of slide

units assembled on a spline shaft. For a single slide
unit, only "C1" is specified.

@ Spline shaft length :RO The spline shaft length is indicated in mm.
For standard and maximum lengths, see the dimension
table.
@ Material type High carbon steel made : No symbol For applicable models and sizes, see Table 1.
Stainless steel made :SL

Table 1 Models and sizes of LSB series

Size

Material Shape Model

6 8 10 13 16 20 25

Solid shaft

g LSB oM oM oM O O @) @)
®
=
2%
&=
_% Hollow shaft
T LSBT oM o) oM O @) O O

3

Solid shaft
LSB---SL O O O - - - -

tainless steel
made

Note (') Slide units of size 6, 8, and 10 series are stainless steel-made only. When high carbon steel-made is specified for an assembled set,
only the spline shaft will be high carbon steel-made.
Remark: The LSB series are all interchangeable specification. Non-interchangeable specification is not available.
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Number of Slide Unit - Spline Shaft Length - Material Type - Preload Amount - Accuracy Class—

0 Preload amount

Standard : No symbol Specify this item for an assembled set or a single slide
Light preload : T unit.

For details of the preload amount, see Table 2.

For applicable preload types, see Table 3.

Table 2 Preload amount

ltem Preload
Preload . -
Preload amount Operational conditions
symbol
type N
Standard (No symbol) 0" - Light and precise motion
-+ Almost no vibrations
Light preload T 0.02 C, - Load is evenly balanced
- Light and precise motion

Note (1) Indicates zero or minimal amount of preload.
Remark: C, indicates the basic static load rating.

Table 3 Application of preload

Preload type (preload symbol)

Size Standard Light preload
(No symbol) (T1)
6 O —
8 O O
10 O O
13 O O
16 O O
20 O O
25 O O
@ Accuracy class Ordinary : No symbol Specify this item for an assembled set or a single
High ‘H spline shaft.
For details of accuracy class, see Fig. 1, Table 4 and
Table 5.
| |
9 ! !
E @ ®
N:0.020
@—’ unit: mm

Fig. 1 Accuracy

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch I—134




—Accuracy Class —
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Table 4 Twist of grooves with respect to effective length of the spline part

unit: um
Ordinary High
Accuracy class (No symbol) (H)
Allowable value 88 18

Remark: The values can be applied to 100 mm of the effective
length of the spline at any position.

Table 5 Allowable values of total radial runout of spline shaft axial line

[A]

Measuring unit

[o] [e]

Parts mounting part | Spline part | ___4 Parts mounting part
| — v
Support part Support part
t1[ A8 [D]C]
unit: um
Size and accuracy Size
B 6,8 10,13 16, 20 25
Overall length of Ordinary High Ordinary High Ordinary High Ordinary High
spline shaft mm (No symbol) (H) (No symbol) (H) (No symbol) H) (No symbol) H)
= 200 72 46 59 36 56 34 53 32
200 315 133 89 83 54 71 45 58 39
315 400 185 126 103 68 83 58 70 44
400 500 236 163 123 82 95 62 78 50
500 630 = = 151 102 112 75 88 57
630 800 = = 190 130 137 92 103 68
800 1 000 = = = = 170 115 124 83
1 000 1250 = = = = = = 151 102
Remark: Applied to all models of the same size.
Table 6 Measuring methods of accuracy
ltem Measuring method lllustration of measuring method
Twist of grooves | While supporting the spline shaft fixed,
with respect to|apply a unidirectional torsion moment load
effective length of | to the measuring unit, place the dial gage
the spline part| probe vertically to the spline shaft on the Suikiiey
(see Table 4) side face of the sunk key attached on the
external cylinder, and measure the 1 f /Q
deflection when the external cylinder and 4

the dial gage probe are moved 100 mm in
the axial direction at any position on the
effective length of the spline shaft.
However, the dial gage probe should be
applied as near as possible to the outer
peripheral face of the external cylinder.

<

100

s

)

Reference block for dial gage probe movement

Total radial runout
of axial line of
spline shaft

(See Table 5)

While supporting the spline shaft at its
support part or at both centers, place a
dial gage probe on the outer peripheral
face of the measuring unit and measure the
deflection from one rotation of the spline
shaft at several positions in the axial
direction to obtain the maximum value.
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—Interchangeable Specification - Special Specification—

@ Interchangeable S1 specification : St Assemble a spline shaft and a slide unit with the same
S2 specification 182 interchangeable code. Performance and accuracy of
"S1" and "S2" are the same.
@ Special specification /N, /U For applicable special specifications, see Table 7.
Table 7 Application of special specifications (Single slide unit and assembled set)
Size
Special specification U S

code 6 8 10 13 16 20 25

No seal /N O O O O O O O

Under seal /U O O O O O O O

Remark: The combination of no seal (supplemental code/N) and under seal (supplemental code/U) is not available.

No seal /N

End seals at both ends of the slide unit can be replaced with
end pressure plates, which do not come in contact with the

{1
¥ ¥ : o ,
spline shaft, to reduce frictional resistance.
: - This specification is not effective for dust protection.

End pressure plate

End pressure plate

Under seal /U

The seal is attached to the bottom of the slide unit to prevent
foreign substances from entering from underneath.

Under seal

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch —136
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Load Direction and Load Rating

The LSB series must be used with its load rating corrected
in accordance to the load direction. The basic dynamic load
rating and basic static load rating shown in the dimension
table should be corrected to values in Table 8.

Servicio de Att. a

Table 8 Load ratings corrected for load direction

G Upward load
@ Downward load

Lateral load
Load rating and load Basic dynamic load rating Basic static load rating
el ST Load direction Load direction
Size Downward| Upward Lateral |Downward| Upward Lateral
6~20 C C 0.84C <, €, 0.84C,
25 c c C C, C, C,

Identification Number and Quantity for Ordering ———

To order an assembled set of LSB series, please specify the
number of sets based on the number of spline shafts. For
slide unit or single spline shafts, please specify the number

of units.
/Single slide unit Example of identification number indication \
Order quantity
PP LSB 13 C1 T1 SO /U :
—_ —l—_ 2units
(When 2 units are needed) Please specify S1 or S2.
—— Only C1 can be specified.
\_ /
/Single spline shaft \
Example of identification number indication Order quantity
~ LSB 13 R200 H SO Tunit
(When 1 unit is neelec!) [ Please specify S1 or S2. Y,
Assembled set
@ Example of identification number indication Order quantity
/@ LSB 13 C2 R200 T1 H SO /U 1set
(When 1 set is needed) L Please specify S1 or S2.

0—137
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Moment of Inertia of Sectional Area and Section Coefficient of Spline Shaft

Table 9 Moment of inertia of sectional area and section coefficient of spline shaft

Moment of inertia of sectional area Section coefficient
Identification number mm?* mm?®
Solid shaft Hollow shaft Solid shaft Hollow shaft
6 55 54 19 19
8 170 170 44 43
10 440 420 90 87
13 1220 1160 190 180
16 2830 2 630 360 340
20 7110 6 620 730 680
25 17 600 15100 1440 1230

Lithium-soap base grease (MULTEMP PS No.2 [KYODO

YUSHI CO., LTD.)) is pre-packed in LSB series.

The LSB series has grease nipple or oil hole as indicated in
Table 10 and Table 11. For supply nozzle applicable to each
grease nipple and dedicated supplying equipment (miniature

Table 13 Miniature greaser

greaser) applicable to oil holes, see Table 13 and Table 14. 2
¥
m L[]
L. Identification Outside diameter of * -
Table 10 Parts for lubrication - Grease name Amount geaseloedresde P ‘ﬁ
. . Applicable supply (@)
Size Grease nipple type MULTEMP PS No.2
nozzle type MGIO/MT2 | 1 yODO YUSHI CO., LTD ]
Miniature : 10mi
6,8,10 Oil hole MG10/CG2 IX 0O Low Dust-Generation Grease
greaser for Clean Environment CG2
13, 16, 20 AM3 A-5120V A-5240V Alvania EP Grease 2
25 A-M4 B-5120V B-5240V MG2.5/EP2 | 5t owA SHELL SEKIYU K. K] o 1mm
MG2.5/CG2 IXK0OLow Dyst-Generahon Grease
for Clean Environment CG2 2 5ml
Table 11 Oil hole specifications MG2.5/CGL 13CO Low Dust-Generation Grease |
: for Clean Environment CGL
Casing MG2.5/AF2 IX 0O Anti-Fretting Corrosion
j(j Grease AF2
*NT Table 14 Types and dimensions of supply nozzle
- EndlRlate Model Dimensions and shape
Rubber Part of End Seal
End Seal 120 29
Width |across flats 12 Width across flats 12
Size d, d, A-5120V
6,8 1.2 9
» 0.5 S| PT1/8
10 1.5
240 29
Width across flats 12 Width across flats 12
Table 12 Dimensions and shape of grease nipple A-5240V 9
Model Dimensions and shape
PT1/8
e 9
120 29
A-M3 Width across flats 4 Width|across flats 12 Width across flats 12
M3/ o B-5120V o
i 3
5% 3 PT1/8
®
: 240 29
A-M4 Width across flats 4.5 j Width across flats 12 Width across flats 12
ma/ B-5240V &
g PT1/8

1N=0.102kgf=0.2248lbs.

1mm=0.03937inch
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Dust Protecltion ———

The slide units of LSB series are equipped with end seals as
standard for dust protection. However, if large amount of
contaminant or dust are floating, or if large particles of
foreign substances such as chips or sand may adhere to the
spline shaft, it is recommended to attach a protective cover
to the linear motion mechanism.

0—139
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Precaution for USe mm

©® Mounting surface, reference mounting surface and
typical mounting structure

When mounting the LSB, properly align the reference

mounting surface D of the slide unit with the reference

mounting surface of the table and fix it. (See Fig. 2)

Outside diameter surface of the spline shaft, reference

mounting surface D and mounting surface C are precisely

ground. Machining the mounting surface of the table and

bed, such as machine or device, to high accuracy and

mounting them properly will ensure stable linear motion with

high accuracy.

Reference mounting surface of the slide unit is the opposite

side of the ILI[0) mark. (See Fig. 3)

Fig. 2 Reference mounting surface and typical mounting structure

Reference mounting surface

Slide unit I?

o &
— ]
I

@ @
Spline shaft \ L3¢ Mark

Fig. 3 Reference mounting surface
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® Shoulder height of reference mounting surface

For the opposite corner of the mating reference mounting, it
is recommended to have relieved fillet as indicated in Fig. 4.
Recommended value for the shoulder height on the mating
side is indicated in Table 15.

\
1 g

Fig. 4 Corner of the mating reference mounting

Table 15 Shoulder height

@ Operating temperature

The maximum operating temperature is 120°C and
temperature up to 100°C is allowed for continuous
operation. When the temperature exceeds 100°C, contact
IKO.

O When mounting multiple assembled sets at the same
time

Assemble a slide unit and a spline shaft with the same

interchangeable code ("S1" or "S2").

@ Assembly of slide unit on spline shaft
When inserting a slide unit to the spline shaft, handle with
care not to pry open the shaft and drop the balls.

® Tightening torque for fixing screw

Typical tightening torque for mounting of the LSB series to
the steel mating member material is indicated in Table 16.
When vibration and shock of the machine or device are
large, fluctuating load is large, or moment load is applied, fix
it by using the torque 1.2 to 1.5 times larger than the value
indicated in the table as necessary. If the mating member
material is cast iron or aluminum alloy, reduce the tightening

unit: mm torque depending on the strength characteristics of the
Size Shoulder height mating member material.
6 2
8 2.5
10 3 Table 16 Tightening torque for fixing screw
13 3.5 Tightening torque N :m
16 4 Bolt size High carbon steel- |Stainless steel-made
20 5 made screw screw
25 6 M2Xx0.4 0.50 0.31
M3X%0.5 1.8 1.1
@ Additional machining of spline shaft end M4x0.7 4.1 -
The spline shaft is hardened by induction hardening. When M5x0.8 8.0 -
additional machining on the shaft end is needed, make sure M6 x1 13.6 -

that the maximum diameter of the shaft end machining part
does not exceed the dimension 4, in the dimension table.
Spline shafts with special shaft end shapes can be prepared
upon request. Contact IKO for further information.

O Multiple slide units used in close proximity

When using multiple slide units in close proximity, greater
load may be applied than the calculated value depending on
the accuracy of the mounting surfaces and reference
mounting surfaces of the machine or device. In such cases,
allowance for greater applied load than the calculated value
should be made.

In addition, special products with variation between H and N
dimensions aligned can be prepared upon request. Contact
IKO for further information.

Note (') The tightening torque is calculated based on strength
division 12.9 and property division A2-70.

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch
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LSB
Shape
Sir-8 6 8 10 13 16 20 25 w,
n—M xdepth
W, W,
f
. = d “LJ
d,
T d,
Hollow shaft dimension for LSBT N ‘
2 Mass (Ref.) Dimensions of assembly Dimensions of slide unit
5] g mm mm
Identification g -
number = ide .
[ : Spline shaft n—M., X
2 unit | Cortoommy| F | Hio| He | N | W | W | W | L L | L L, dep,gh H,
LSB 6 O 21.2
LSBT 6 O 7.6 18.8 6 | 11| 9 6.5 13 8 | 25|20 | — |125| — | 2—M2%x 3 | 1.5
LSB 6--SL | O 21.2
LSB 8 O 37.6
LSBT 8 O 18 32.1 8 | 1.3 [12 9 18 | 12 | 3 25 8 |156| — | 4—M3%X 3 | 1.5
LSB 8-SL | O 37.6
LSB 10 O 59.7
LSBT 10 O 34 49.8 10 [ 1.9 |15 105 21 15 | 3 31 10 |21.2| — | 4—M3x 4 | 25
LSsB 10-SL | O 59.7
LSB 13 @) 100
62 13 | 3.2 |19.5|14 28 | 20 | 4 35 | 15 [224| 40 | 4—M3X 5 | 3.2
LSBT 13 O 77.9
LSB 16 O 152
112 16 | 42 |24 |165| 33 | 25 | 4 43 | 20 |28.8| 48 | 4—M4Xx 6 | 4
LSBT 16 O 113
LSB 20 @) 240
215 20 | 5.8 |30 |20 40 | 30 | 5 53 | 25 |37.3| 58 | 4—M5X%10 | 5
LSBT 20 @) 178
LSB 25 @) 376
403 25 | 6 37.5|26 52 | 40 | 6 67 | 30 |(41.8| 70 | 4—M6X12 | 6
LSBT 25 @) 237
Notes (') This does not apply to hollow shaft (LSBT).

®
®)

*

Remarks

]:[_

d, represents the maximum diameter for end machining.
Represents standard length. We can produce other than the standard length, please specify the length of spline shaft by indicating
the length in mm with the identification number.
The direction of basic dynamic load rating (C), basic static load rating (C,), dynamic torque rating (7), static torque rating and static
moment rating (7, 7,, T,) are shown in the sketches below.
The upper values of T, and T, are for one slide unit and the lower values are for two slide units in close contact.
1. Block type Linear Ball Spline are all interchangeable specification.
2.L.SB 6, LSBT 6, LSB 6---SL, LSB 8, LSBT 8, LSB 8:--SL, LSB 10, LSBT 10, and LSB 10---SL are provided with oil holes.
The specifications of grease nipple and oil hole are shown in Table 11 and Table 12 on page I-138.

C, G

2]
2]
ﬂe
T
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— 675 1090 2.0 33 23 19
6 | 8012 | 37 2 |150 200 300 136 .4
- 540 875 1.6 2.6 108 39
- 500
o 1340 1890 5.4 7.6 05 S
8 | _3015| 5 3 [150 200 250 | 400 : :
— 500 1070 1510 4.3 6.1 S50 o8
- 9.1 7.6
1810 2760 9.1 13.8
10 | _9915 | 69| 4 | 200 300 600 53.0 44.5
— 1450 2200 7.3 11.0 453 584
13 | Qg8 | © 5| 200 300 400 800 3330 4290 21.7 27.9 i B
16 | _8g1g | 114 5| 200 300 400 1000 4980 6 490 39.9 51.9 1827 1589
20 | Bopr |15 | 300 400500 1000 | 6670 9,080 66.7 90.8 827 442
0 — 1300 400 500 95.6 95.6
25 | 8021 | 193~ 500 800 1200 | 10500 13 400 136 175 508 503
Model code Dimensions Part code Material code Preload symbol  Classfication symbol  Interchangeable code  Supplemental code
LSB 10 C2 R300 SL T4 H S1 /N
@ Model (® Interchangeable
LSB No symbol | Standard S1 specification
[T [Light preload | | s2 | S2 specification
(2) Spline shaft shape
No symbol | Solid shaft
T | Hollow shaft |
(&) Material type
No symbol | High carbon steel made No symbol | Ordinary N, U
6,8, 10, 13, 16, 20, 25 | st | Stainless steel made | [H | High |

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch o —142






