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Unprecedented smootin

Stroke Ball Spline

cess of semiconductor and liquid crysta
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ilar leader of this industrial field.. k.
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3 ge‘diameter steel balls are arrangec 6 rows anc >
the raceways, achieving compact design with high rigidity under any direction of

Unpresedsniat Smovinness

Precise ball retainer is incorporated and non-circulation structure pro-

" " I . . . By applying suitable preload, clearance in the rotational direction
vide superior low friction even in the vertical operation. RN . - : . .
is eliminated. So high positioning accuracy in the rotational di-

rection has been obtained.
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Four point contact

Superior positioning accuracy

Four point contact

Stroke Ball Spline LS Linear Ball Spline G LSAG

(Unlimited Stroke length)

(Limited Stroke length)

Allowable stroke length

Travel length of cage x 2 = Effective stroke

External cylinder

Main body
Steel balls

Retainer

Stroke direction of external cylinder

Stop ring

Stroke direction of external cylinder

Available shaft diameter: 4mm to 6mm Available shaft diameter: 2mm to 50mm

Spline shaft




1KDO
Features of Stroke Ball Spline LS @

Test result of frictional resistance

Test condition Test result
Model LS4 LSAG4 0.20
Preload T Variation 0.07N
z
Speed 2 mm/s 015 M, . A N Ay L g A
o 0. Y N W W
Travel distance 10 mm 2 /\,\N‘\fl\ ’-—Jw WW M\MN V\I\JV WVVVV LA
[v]
Lubrication Pre-packed grease 3 = v
? A AR A [ et W
© 0.10 ¥y L Y
= -
Test method _5 Variation 0.04N
fLoad cell Product |.‘|.9‘ 0.05
I‘|:|—I .Peak 0.17N .Peak 0.12N
Air slide iR Base 0.14N e Base 0.11N
1 1 1 1
—— 0 2 4 6 8 10
Travel distance mm

¥
78 % hetter in base value

60 % hetter in variation

Application

¢ Offering to the nozzle of pick and place unit
in semiconductor manufacturing process

¢ Suitable to high tact operation in
vertical axis

Special designs welcomed

Additional machinings and special designs are available.
Please consult £IK[0).

Examples
/ ? Ball bearing
With female thread ! Stepped shaft External cylinder
with male thread with holder
3

ldentification

Number

Identification numbers of &IK[@ Stroke Ball Spline LS series consist of
a model code, a size, a part code, a preload symbol, a classification

symbol, and supplemental

Example of identification number

codes.

LS T 5 C1 R150 T1 P /S
o 6 6 O e © © 0

OSeries — Stroke Ball Spline LS
Model code
. . Solid shaft : No symbol
@Type of spline shaft Hollow shaft : T
©Size | Size 4, 5. 6
ONumber of external cvlindel’s — C1 One external cylinder paired with one spline shaft.
FEI @2eh The length of spline shaft indicated by mm. For avail-
OLength of spline shaft — RO able standard length and maximum length, refer to di-
mension table.
Preload . . Only T1 preload is available and the amount of T1 is ap-
OPreload amount | symbol Light preload : Ti proximately 0.02Co (Co=Basic static load rating)
Classification .. . Only P class is available and the detail of accuracy is
0Accuracv class symbol Precision class : P shown in page 5.

©0ptional specification —

Supplemental
code

Spline shaft mede of stainless steel : Applicable to solid type spline shaft only in size
5 and 6.

Spline shaft mede of stainless steel /S

The material of solid spline shaft of Stroke Ball Spline
LS to be changed to stainless steel. The load rating
will be obtained by multiplying that of high carbon steel
by a factor of 0.8.

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



Accuracy

The accuracy of Stroke Ball Spline LS is shown in Table 1
and the accuracy of spline shaft is shown in Table 2 and 3.

Table 1 Accuracy of each part of Stroke Ball Spline LS

A-B —2 Ak AB [D][c] L@ AB]
A External cylinder D B
Parts mounting part Spline part Parts mounting part
[ _ 1
O] 1]
Support part Support part

unit © xm

Model number

Relative to axial line of supporting part of alpine shaft

(DRadial runout of periphery of parts mounting part(?)

®@Perpendicularity of spline shaft end surface (")

Precision class (P) Precision class (P)
LS 4
LS 5 8 6
LS 6

Note(") : This accuracy is applicable when special machining is done to the shaft end.
Remark : The above table shows representative model numbers, and are also applicable to all models.

Table 2 Twist of grooves with respect to effective length of the spline shaft ynit @ . m

Table 3 Total radial runnout of axial line of spline shaft ynit : ,m

Overall length of spline shaft

Accuracy class Precision (P) mm Precision (P)
Over Incl.
Allowable value 6 o 200 26
Remark : The value is applicable to any length of the effective length 200 300 57

100mm of spline part.

Table 4 Measuring method of accuracy

Measuring item

Measuring method

lllustration of m

easuring method

Q)

Radial runout of periphery of parts
mounting part relative to axial line
of supporting part of spline shaft.
(See Table 1, M)

While supporting the spline shaft at its supporting parts,
place dial gage probes to the outer peripheral faces of
the parts mounting part, and measure the runout from
one rotation of the spline shaft.

Q)

Perpendicularity of spline end face
relative to axial line of supporting
part of alpine shaft (See Table 1,

@)

While supporting the spline shaft at its supporting parts
at one spline shaft end, place a dial gage probe to the
spline end face and measure runout from one rotation
of the spline shaft.

Twist of grooves with respect to
effective length of the spline part
(See Table 2)

Fix and support the spline shaft. Then apply a unidi-
rectional torsion moment on the external cylinder (for
measurement purpose), before placing a dial gage
probe to the side face of the sunk key attached on the
external cylinder. Measure runout when the external
cylinder and the gage probe have traveled together
100mm on any effective part of the spline shaft. How-
ever, the gage probe should be applied as near as pos-
sible to the outer periphery of the external cylinder.

&
N\

1| IE
100

s

Datum block for traveling of gage probe

Total radial runout of axial line of
spline shaft (See Table 3)

While supporting the spline shaft at its supporting parts
or at both center holes, place a dial gage probe to the
external peripheral face of the external cylinder (for
measurement purpose), and measure runout at sever-
al positions in the axial direction while turning the spline
shaft one rotation. Use the maximum value.

Note () : This accuracy is applicable when special machining is done to the shaft ends.

Load Rating and Life

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 iden-
tical Stroke Ball Spline LS is individually operated and 90% of
those in the group can travel 50X 10°m free from material dam-
age due to rolling contact fatigue.

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 rolling elements and raceways receiving
the maximum load. Generally, the basic static load rating is
used in combination with the static safety factor.

Allowable load F

The allowable load is a load under which the sum of elastic
deformations of the rolling element and the raceways 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 mo-
tion is required, make sure to use Stroke Ball Spline LS well
within the allowable load values.

Dynamic rated torque 7T

The dynamic rated torque is defined as a rotational torque
(See Fig.2) constant both in magnitude and direction under
which 90% of a group of the same Stroke Ball Spline LS can
travel 50X 10°m without suffering from material damage due to
rolling contact fatigue when they are individually operated.

Static rated torque and Static rated moment
To, Tx, Tvy

The static rated torque and static rated moment are defined
as a static torque or static moment which gives a prescribed
constant contact stress at the center of the contact area be-
tween the steel ball and raceway receiving the maximum load
when a torque or moment (See Fig.2) is loaded. They are
the allowable limit torque or moment that permits normal rolling
motion. Generally, they are used in combination with the sta-
tic safety factor.

Load direction and Load rating

Since the load ratings of Stroke Ball Spline LS given in the
dimension table are for upward/downward load, they must be
corrected for the load direction for lateral load. The correct-
ed basic dynamic load ratings and basic static load ratings
are shown in Table 5.

=

ﬁ Upward load

@ Downward load

Lateral load

<>

Fig.1 Direction of load

Tx

—¢ — o)

Fig.2 Direction of dynamic torque, Static rated torque
and static torque rating

Table 5 Load ratings corrected for the load direction

Load | Upward and forward Lateral
direction
Basic dynamic | Basic static |Basic dynamic | Basic static
Size load rating | load rating | load rating | load rating
4~6 (o} Co 1.47C 1.73Co

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



Load Rating and Life

Life
The rating life of Stroke Ball Spline LS is obtained from the
following formula.

L =50 (%)3 .............................................................................. (1 )
L =50 (%)3 .............................................................................. (2)

where, L : Rating life, 10°m

C ! Basic dynamic load rating, N

T : Dynamic rated torque, N+ m

P Theoretically calculated radial load, N

M : Theoretically calculated torque, N - m
If the stroke length and the number of strokes per minute are
given, the life in hours can be obtained from the following for-
mula.

e A0 e,
L="gn,x60 @)

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

Static safety factor

When excessive large or heavy loads are applied on Stroke
Ball Spline LS, local permanent deformation will be made on
balls or raceways, resulting in deterioration in running perfor-
mance. In general, the allowable loads depend on the operat-
ing conditions and the requirements in the application, and the
margin of safety is determined considering the above factors.
The static safety factor, fs, can be obtained from the follow-
ing formula. General values of this factor are shown in Table
6.
Co

fszﬁ .................................................................................... (4)
=0
=i ()

where, fs . Static safety factor
Co . Basic static load rating, N
Po : Static radial load (maximum load), N
To : Static rated torque, N - m
Mo: Static torque (maximum torque), N+ m

Table 6 Static safety factor

Operating conditions fs
Operation with vibration and/or shocks 5~7
High operating performance is required. 4 ~6
Normal operation 3~5

7

Load factor

Due to vibration and/or shocks during machine operation, the
actual load on each rolling guide becomes greater in many
cases than the theoretically calculated load. The applied load
is generally calculated by multiplying the theoretically calculat-
ed load by the load factor shown in Table 7.

Table 7 Load factor

Operating conditions fw
Smooth operation free from vibration and/or shock 1 ~12
Normal operation 12 ~15
Operation with vibration and/or shocks 15 ~3

Spline Shaft

Moment of inertia of sectional area and section modulus of
the spline shaft are shown in Table 8.

Table 8 Moment of inertia of sectional area and section modulus

Moment of inertia | Sectional modulus
of sectional area
Model number mm¢ mmd
Solid shaft | Hollow shaft | Solid shaft | Hollow shaft
LS 4 12 12 6 6
LS 5 29 29 12 12
LS 6 61 61 21 21

Remark : The table shows representative model numbers only, and are ap-
plicable to all models of the same size.

Lubrication and Dust Protection

In Stroke Linear Ball Spline LS, grease is not pre-packed.

In Cleaning of rust preventive oil and Initial lubrication with
grease or oil is necessary by users before the operation. Qual-
ity lithium-soap base grease is recommended.

Stroke Linear ball Spline LS does not have oil hole and grease
nipple. Apply grease on the raceway part of spline shaft in
case of relubrication.

Precautions for use

OFit of external cylinder

Generally, transition fit (J7) is applied between the external
cylinder and the housing bore. When high accuracy and high
rigidity are not required, clearance fit (H7) may also be ap-
plicable.

@Stopper mechanism

Stroke Linear Ball Spline LS does not have mechanical stop-
per.

Prepare mechanical stopper if over stroking is concerned.
©OStandard mounting example

Fig.3 shows standard mounting methods of external cylinder.

V@@A

7

Fig.3 Mounting example

OAdditional machining of spline shaft

The high carbon steel spline shaft is hardened by induction
hardening. When additional machining on the shaft end is
needed, make sure that the maximum diameter of the shaft
end machining part does not exceed the dimension di shown
in the dimension tables. Spline shafts with special end shapes
can be prepared upon request. Consult it[o) for further in-
formation.

@Operating temperature

The maximum ambient temperature 120C. In case of continu-
ously operation, ambient temperature should not exceed 100C.
@Caution in the operation

Stroke length should be within effective stroke length in dimen-
sion table.

Cage creeping may occur under unsteady high-speed operation
and/or moment load condition. A full length of stroking is nec-
essary to correct cage position in periodical operation interval.

Precaution for mounting

@Assembling an external cylinder and a spline shaft
When assembling the external cylinder on the spline shaft, cor-
rectly fit grooves of the external cylinder to the grooves of the
spline shaft and move the external cylinder gentry in parallel
direction. Rough handling will result in dropping steel balls.
The cage must be located in the middle position. After as-
semble the external cylinder to a spline shaft, push the spline
shaft forward until the cage contacts to end part of external
cylinder.

Furthermore, push the spline shaft until a half of the maximum
stroke length and return it by the same length. Then the lo-
cation of the cage can be located in the middle.

Products are assembled to provide the best accuracy when
L@ marks of external cylinder and spline shaft face the
same direction.

JAPAN LS5 LS5 75

Fig.4 Assembly direction of the external cylinder

B®Mounting the external cylinder
When press-fitting the external cylinder to the housing, as-
semble them correctly by using a pressing equipment and a
suitable jig fixture, etc. (See Fig.5)

W R

Fig.5 Press-fitting of the external cylinder

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



Itk Stroke Ball Spline LS

LS - LST

d2

Mass (Ref.) Dimension and tolerance of Dimension and tolerance of spline shaft
g external cylinder mm mm
Model number Maximum
External) Spline shaft | 1y \po1arance| L1 | Lo | M depth of | d |Tolerance|di(")| d2 L(®) L)
cylinder | (per 100mm) length
thread
LS 4 9.6 0 0 — 200
5.65 8 24 | 10 | M2 1.3 4 3.2 100 150
LST 4 8.6 —0.009 —0.012 15 150
LS 5 14.9 0 0 —
8.90 10 27 | 12 | M2 1.4 5 4.2 100 150 200
LS 6 19 0 0 —
10.90 11 29 | 15 | M2 1.4 6 5.2 150 200 300

Note (") : Dimension d1 indicates the maximum diameter when machining is done at the spline shaft ends.

(®) : Lengths indicated are standard lengths. Spline shafts in different lengths are also available. Simply indicate the necessary length of spline shaft

(mm) in the identification number.

(3) @ The directions of dynamic load rating (C), basic static load rating (Co), dynamic torque rating (T) and static torque/moment rating (To, Tx

and Tv) are shown in the sketches below.
Remark : Grease is not pre-packed.

Initial lubrication with grease or oil is necessary before the operation.

TA
[T

L1 M
L2
é H i [} ] i % §
= = o Q
- BP= 77
L
Effective | Maximum | Mounting |Basic dynamic| Basic static | Allowable | Dynamic torque | Static torque | Static moment
stroke stroke | dimension | load rating(®) |load rating(®) | load(®) rating (%) rating(®) rating(®)
length length Model number
Da C Co F T To Tx Tv
mm mm mm N N N N-m N-m N-m N-m
LS 4
10 13.2 5 285 380 127 0.66 0.87 0.88 1.5
LST 4
LS 5
10 14 7 616 748 249 1.8 2.2 2.0 3.5
LST 5
LS 6
10 13.6 8 673 855 285 2.4 3.0 2.6 4.4
LST 6
Example of identification number of assembled set
Model code Size Part code Preload symbol  Interchangeable code ~ Supplemental code

LS T

Model code

Type of inne shaft

5 C1 RIS T

Preload amount
Light preload

P

Accuracy class

/S

Optional specification
Spline shaft with
stainless steel

Precision class

Number of external cylinder
(Only C1 is available)

Length of spline shaft (150mm)

1N=0.102kgf=0.2248Ibs.
1mm=0.03937inch 10



A large amount of lubricant is incorporated
in the compact external cylinder

Incorporating the lubricating component C-Lube in the steel ball circulating path
of the external cylinder has achieved maintenance free operation for 5 years or

— — 20,000 km. This lubrication effect lasts for a long time and can reduce the cost of
L u e Ineal‘ a p I“e the whole system as a result of the reduction in the lubrication mechanism of the

system and in the running cost as the result of reduction in man-hours for lubrica-

MAG I tional maintenance.

High rigidity and high accuracy have been Ultimate interchangeable system
- achieved in spite of the compact size Interchangeable specification

A simple two-row four-point contact structure using large- The product conforms to the interchangeable specification
diameter steel balls has achieved compactness, high in which the external cylinder and the spline shaft can be
rigidity, high accuracy and low cost. separately handled. This system allow us to meet custom-

er requirements of short delivery term and selecting what is

nee

F)



World Network of

)., LTD.

:19-19 Takanawa 2-chome Minato-ku,
Tokyo 108-8586, Japan

Phone :+81 (0)3-3448-5850

Fax :+81 (0)3-3447-7637
E-mail :ntt@ikonet.co.jp

URL :http://www.ikont.co.jp/eg/
Plant : Gifu, Kamakura

NIPPON THOMPSON CO.,, LTD.

ASEAN REPRESENTATIVE OFFICE
Level 8, #1 Silom Road, Silom,
Bangrak, Bangkok
Thailand 10500
Phone: +66 (0)-2-231-8278
Fax: +66 (0)-2-231-8121
E-mail: ntar@ikonet.co.jp

IKO-THOMPSON (SHANGHAI) LTD.

Room 23G, Zhao Feng World Trade Building
No.369, Jiang Su Road,

Changning District, Shanghai 200050,
People's Republic of China

Phone: +86 (0)21-5237-9100

Fax: +86 (0)21-5237-9095
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IKO INTERNATIONAL, INC.

East coast
91 Walsh Drive
Parsippany, NJ 07054
U.S.A.
Phone: +1 973-402-0254
Toll Free: 1-800-922-0337
Fax: +1 973-402-0441
E-mail:eco@ikonet.co.jp
Midwest
500 East Thorndale Avenue
Wood Dale, IL 60191
U.S.A.
Phone: +1 630-766-6464
Toll Free: 1-800-323-6694
Fax: +1 630-766-6869
E-mail:mwo@ikonet.co.jp
West coast
20170 South Western Avenue
Torrance, CA 90501
U.S.A.
Phone: +1 310-609-3988
Toll Free:1-800-252-3665
Fax: +1 310-609-3916
E-mail: wco@ikonet.co.jp

Southeast

2150 Boggs Road, Suite 100
Duluth, GA 30096

U.S.A.

Phone: +1 770-418-1904
Toll Free: 1-800-874-6445
Fax: +1 770-418-9403
E-mail: seo@ikonet.co.jp

Southwest

8105 N. Beltline Road
Suite 130, Irving, TX 75063
U.S.A.

Phone: +1 972-929-1515
Toll Free: 1-800-295-7886
Fax: +1 972-915-0060
E-mail: swo@ikonet.co.jp

NIPPON THOMPSON EUROPE B.\V.

The Netherlands
Sheffieldstraat 35-39
3047 AN Rotterdam
The Netherlands
Phone: +31 (0)10-4626868
Fax: +31 (0)10-4626099
E-mail: nte@ikonet.co.jp
Germany
Miindelheimer Weg 56
40472 Dusseldorf
Germany
Phone: +49 (0)211-414061
Fax: +49 (0)211-427693
E-mail: ntd@ikonet.co.jp

Im Gewerbepark D 30
93059 Regensburg
Germany

Phone: +49 (0)941-206070
Fax: +49 (0)941-2060719
E-mail: ntdr@iko-nt.de

Gruben Str.95¢
66540 Neunkirchen
Germany

Phone: +49 (0)6821-999-860

Fax: +49 (0)6821-999-8626
E-mail: ntdn@iko-nt.de

UK

2 Vincent Avenue, Crownhill
Milton Keynes Bucks MK8 0AB
United Kingdom

Phone: +44 (0)1908-566144
Fax: +44 (0)1908-565458
E-mail: sales@iko.co.uk

Spain
Autovia Madrid-Barcelona, Km. 43,700
Polig. Ind. AIDA, A-8, Ofic. 2, 12

19200-Azuqueca de Henares
Guadalajara, Spain

Phone: +34 949-263390
Fax: +34 949-263113

E-mail : nts@ikonet.co.jp

France

Roissypole Le Déme

2 rue de La Haye

BP 15950 Tremblay en France
95733 Roissy C. D. G. Cedex
France

Phone: +33 (0)1-48165739
Fax: +33 (0)1-48165746
E-mail : ntf@ikonet.co.jp

Recognizing that conservation of the global environment is
the top-priority challenge for the world’s population, Nippon
Thompson will conduct its activities with consideration of the
environment as a corporate social responsibility, reduce its
negative impact on the environment, and help foster a rich
global environment.

ISO 9001 & 14001 Quality system
registration certificate

SIS0 <180
<9001 <+14001;
KV R
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