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I K u LICH strives to be a leader in Technology. Our primary
source for development is listening to the customer wants and
needs. Our performance and work separate us from others
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Releasing maintenance free type for ..<[0] C-Lube Linear Ball Spline well-kn‘é"v'\'r'n f(lll' its original compact Stl‘llﬂlll‘ |

Maintenance free type has been released for
C-Lube Linear Ball Spline MAG having
an overwhelmingly high market share in the
field of semiconductor and liquid crystal manu-
facturing systems that are forced to be oper-
ated in severe operating conditions of high
acceleration/deceleration motion.

Maintenance Free Series
C-Lube Linear Ball Spline

Aquamarine end plate for
identification of C-Lube series

External cylinder

Keyway

External cylinder body

Steel ball
C-Lube

Lubricating component contains
large amount of lubricant.

Spline shaft

End plate

Seal

U.S. PATENT

in the compact external cylinder

Maintenance free for

20,(

)0 Kirior 5 yoars

-

A large amount of lubricant is incorporated

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 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
lubricational maintenance.

High rigidity and high accuracy have been

achieved in spite of the compact size

A simple two-row four-point contact structure using large-
diameter steel balls has achieved compactness, high rigid-

ity, high accuracy and low cost.

Ultimate interchangeable system

Interchangeable specification

The product conforms to the interchangeable specification
in which the external cylinder and the spline shaft can be

separately handled. This system allow us to meet cus-
tomer requirements of short delivery term and selecting

what is needed in desired quantity.

The existing type can be changed
into the maintenance free type
by replacing only the external cylinder.

The following requirements can also be satisfied.

No need of change in your structure

To be operated in an environment in
which ordinary lubricant cannot be used

Product considering the global
environment

C-Lube Linear Ball Spline MAG

can attain maintenance free
operation without changing
your design.

The external dimensions and stroke lenght of
C-Lube Linear Ball Spline MAG that are designed
in compact form and are not changed from ZIC[D
Linear Ball Spline LSAG. By replacing existing
10 Linear Ball Spline LSAG with C-Lube Linear
Ball Spline MAG, you can attain maintenance free
operation without changing the structure on your
system.

C-Lube Linear Ball Spline MAG

can take different lubricants for
different requirements.

The lubricant to be impregnated in the C-Lube
can be freely selected. This is a good feature for
applications such as food machines where the
common lubricant cannot be used. Contact LI<[0
if necessary.

C-Lube Linear Ball Spline MAG

contributes to the ecology
around the structure.

While the product is in operation, it consumes
only a small amount of oil required for lubrication,
so that the product meets the ecological require-
ments controlling the total lubricant consumption.
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Features of C-Lube Linear Ball Spline MAG @

1K0O

Incorporating a large amount of lubricant
in the compact spline external cylinder.

Incorporating the C-Lube has achieved the following.

4 keywords

Compact

Maintenance free

The ZIK[ original lubricating component, C-Lube, is incorpo-
rated in the external cylinder and the end plate. lts effectiveness
had been proven by endurance tests. This can reduce the cost
of the whole system as a result of reduction in the lubrication
mechanism in the system and also reduce the running cost as a
result of reduction in the man-hours for lubricational maintenance.

In addition, grease is prepacked in the external cylinder as
standard, so that maintenance free operation for even longer
time is achieved.

% The above is described on the assumption of the general service life of the
system. Lubricant may be required depending on the operating conditions.

For Vertical axis

| Endurance test supposing a chip mounter

MAG 5 g Number of cycles: 7.79 hundred million No abnormality ()

Test conditions Test result
Model No. MAG8 -
Lubricating With C-Lube
condition Without grease prepacked -
Test method Vibration test machine MAG 6

Mounting attitude |  Vertical shaft B
Maxi d 860 /s
Operating aX|mum. spee mm’s MAG 8
conditions | Acceleration 10G
Cycle 18.2Hz
Stroke length 15 mm

MAG10 F Number of cycles: 7.67 hundred million No abnormality {)

MAG12 F Number of cycles: 8.80 hundred million No abnormality [)

[ [ [ [

P Number of cycles: 7.43 hundred million No abnormality [)

Number of cycles: 6.92 hundred million No abnormality _()

| \ \ \ \

0

2.0 4.0 6.0 8.0 10.0

Number of cycles (hundred million)

2

At vertical shaft and super high tact operation, the product can endure at the total
number of reciprocating motions of 2 hundred million without any trouble only with
the oil prepacked in the C-Lube.

Maintenance free operation equivalent to the period of 10 years has been achieved in
the test conditions supposing the operating conditions for general chip mounters.

In these severe operating conditions, maintenance free operation has been achieved by the total
number of reciprocating motions of more than 6 hundred million cycles.

For Horizontal axis

| For general machine use |

Supported by our tests in various different conditions, maintenance free operation for the running distance
of 20,000 km or more has been verified in the operating conditions of high speed and long stroke.

Ecology

Compact

Regarding the prepacked lubricant in the C-Lube, only the amount
of lubricant required to maintain the lubrication performance of
the rolling guide is supplied, so that a small amount of lubricant
is consumed even for a long-time running while keeping the
lubrication performance.

Smooth

C-Lube Linear Ball Spline MAG does not generate sliding
friction unlike the lubricating component that is mounted on the
outer side of the external cylinder in contact with the spline shaft.
The product provides good follow-up performance to driving
force and contributes to energy saving as a result of the improve-
ment of accuracy and reduction of wear loss.

C-Lube Linear Ball Spline MAG incorporates the lubricating
component, C-Lube, in the external cylinder, so that the length
of external cylinder stays unchanged unlike a type in which the
lubricating component is mounted externally. This makes it is
possible to replace &IK[@ LSAG by MAG without any space and
stroke length limitation.

Ball Spline LSAG using the existing type
of lubricating component

C-Lube Ball Spline MAG

Lubricant supply mechanism of C-Lube system

The circulation of the steel balls
distributes lubricant.

Lubricant is supplied directly to the steel balls. As the steel
balls circulate, the lubricant is distributed to the loading area
along the spline shaft. This results in adequate lubrication
being properly maintained in the loading area for a long time.

C-Lube
Steel balls

Stroke direction of external cylinder

Before impregnating oil
Resin particles are strongly fusion bonded.

After impregnating oil

(Capillary lubrication structure)

Lubricant is deposited directly to
the surface of the steel balls.

The surface of C-Lube is always covered with the lubricant.
Lubricant is continuously supplied to the surface of steel
balls by surface tension in the contact of C-Lube surface
and steel balls. New oil permeates automatically from the
core of C-Lube to the internal surface that comes in contact
with steel balls .

Steel ball Steel ball S

—— Oil film
Surface tension

Capillary system has developed is
a new type lubrication. It is a porous resin
Lube-body or plate with steel backing formed
by sintering fine resin powder and impreg-
nating a large amount of lubrication oil in
its open pores. Capillary system always
supplies proper amount of lubrication oil
to the cylindrical rollers and lubrication
condition of the raceway can be kept well
for long period of time.

Lubricant is retained in cavities amongst resin particles.

1N=0.102kgf=0.2248Ibs. 6
1Tmm=0.03937inch
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Features of C-Lube Linear Ball Spline MAG @

In spite of its compact design, high rigidity
and high accuracy have been achieved.

High rigidity and compactness

Low-friction smooth motion

Large-diameter steel balls are arranged in two rows and are in
four-point contact with the raceways. With this structure, this is
a high-rigidity and compact-sized Linear Ball Spline. C-Lube
Linear Ball Spline MAG adopts a unique steel ball retaining

method requiring no ball retainer, and has a small external diam-

eter of external cylinder for the shaft diameter.

\Four—point contact\ ‘

The steel ball re-circulating routes are optimally designed
through thorough analysis. High-speed operation can thus be
achieved with low friction and smooth linear motion.

Accurate positioning is possible

Easy handling

By applying a proper preload, the clearance in the rotational
direction can be eliminated ensuring accurate positioning.

This product has a safe structure that prevents steel balls from
falling off from the external cylinder even if the external cylinder
is removed from the spline shaft. It can also be easily mounted
to machines or systems.

jn the rotatlona High accuracy and a small number of
direction potential errors

\ Four-point contact\ ‘

The simple two-row four-point contact structure offers a small
number of potential errors and enhances the dimensional accu-
racy between rows to the highest level. In Linear Ball Spline, the
external cylinder and the spline shaft are put under strict dimen-
sional control. Thus, the interchangeable specification has
been achieved at a high level of interchangeability.

1K0O
Features of C-Lube Linear Ball Spline MAG €

Ultimate interchangeable system,
interchangeable specification.

El The external cylinder and the spline shaft can be ordered separately
and a single unit can be delivered.

The product type, accuracy, and preload type can be combined freely.
This is a high-level interchangeable system product.

This is the product customer can order for the least quantity
when needed, and its delivery time is short.

Interchangeability of external cylinder

Two types of external cylinder shapes, standard type and flange
type, are available.
Both types can be mounted on one spline shaft.

Interchangeability of external cylinder

External cylinder

Standard type Flange type
Standard
external cylinder -
Standard type Flange type

High rigidity
long external
cylinder :

Interchangeability of spline shaft
Spline shaft shapes
Solid shaft Hollow shaft

D
@ O

Interchangeability in accuracy classes

Interchangeability in preload classes

Two classes of accuracy, common class and high class are
prepared, which can be used for the applications requiring high
running accuracy.

Highly accurate dimensional control owing to a simple structure
has made it possible to realize the interchangeability in preloaded
external cylinders. The product can be used for the applications
requiring higher rigidity.

1N=0.102kgf=0.2248Ibs. 8
Tmm=0.03937inch
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The specification of C-Lube Linear Ball Spline MAG is indi-
cated by the identification number, consisting of a model code,
a size, a part code, a preload symbol, a classification symbol,
an interchangeable code, and any supplemental codes.

Interchangeable specification o 90 o

External cylinder only MAG _L_

Spline shaft only (1) LSAG
|

Assembled set MA& _L_

Non-interchangeable specification

Assembled set MAG

OSeries g

oLengh of externdl cylinder
Model code

ar
|
T

OSeries

C-Lube Linear Ball Spline MAG Standard type : MAG

© 0 o
c1 T

12120

o —|o1 —|o1

1 R150 T+

T T T @

@)

o Size
Size

6 Number of external cylinders

Part code
@ Length of spline shaft

o Preload
Preload symbol

0 Accuracy class
Classification symbol

@ Interchangeable specification
Interchangeable code

@ Optional specification
Supplemental code

Note (1) : In case ordering spline shaft only, model code should be changed as LSAG (Solid shaft) or LSAGT (Hollow shaft).

C-Lube Linear Ball Spline MAG Flange type

- MAGF

For applicable models and sizes, see Table 1.

. Standard : No symbol  For the model code of a spline shaft of C-Lube Linear Way
9 Length of external CV|Ind8I’ High rigidity long  : L MAG, indicate LSAG (T) regardless the external cylinder model
to be combined.
. Solid shaft : No symbol
e Shape of spline shaft Hollow shaft T
o Size 4,5,6,8,10,12 For applicable models and sizes, see Table 1.

Table 1 Models and sizes of C-Lube Linear Ball Spline MAG

Model Standard model Flanged model
Size MAG MAGL MAGF

4 0O o —

5 bie w w

6 PAe bie pig

8 Pie e pig
10 pAe — *
12 ie — *

Remark : 5% marks are also applicable to interchangeable specification.

@ Number of external cylinder Assembled set :CO For an assembled set, indicate the number of external cylinder
External cylinder only : C1 assembled on one spline shaft. For an interchangeable exter-
nal cylinder only, “C1”is indicated.
@ Length of SD""e shaft Assembled set : RO Indicate the length of spline shaft in mm. For standard and
Spline shaft only RO maximum length, see dimension table from page 17.
6 Preload Clearance - To Specify this item for an assembled set or an interchangeable ex-
Standard : No symbol ternal cylinder. Applicable preload size and detail of preload
Light preload 511 amount, see Table 6 on page 13.
@ Accuracy class Ordinary : No symbol  The precision class (P) applies to non-interchangeable specifi-
High class 2 Il cation only.
Precision class 5 [P For interchangeable specification products, assemble external
cylinder and a spline shaft of the same accuracy class. For de-
tails of accuracy classes, see page 11 to 12.
0 Interchangeable specification|  |nterchangeable code : S1 Specify for interchangeable specification. Interchangeable code
S2 on external cylinder and shaft must be same to match. The per-
Non-interchangeable : No symbol formance and the accuracy on set item are same either with S1
or S2. Applicable model and size are shown in Table 1.
“No symbol” shall be indicated for non-interchangeable specifi-
cation.
@ Optional specification /N, /S For applicable optional specifications, see Table 7 on page 13.

1N=0.102kgf=0.2248lbs. 10
Tmm=0.03937inch
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Accuracy

The accuracy of IXKMO C-Lube Linear Ball Spline MAG is
shown in Table 2 and the accuracy of spline shaft is shown
in Table 3 and 4.

Table 2 Accuracy of C-Lube Linear Ball Spline MAG

A-B
[A]

.L[@[p]c]
o] (5]

External cylinder

Parts mounting part o Spline part __a Parts mounting part
iy BN
Support part Support part
AB AB
(1)
£ f[Tabie 4] A-B [D]C]
unit © xm
Relative to axial line of supporting part of spline shaft ®Perpendicularity of mounting surface of flange
(DRadial runout of outer periphery of parts mounting part(?) | @Perpendicularity of spline part end face(?) relative to axial line of spline shaft(*)
Model number
Ordinary High Precision(*)| Ordinary High Precision(*)| Ordinary High Precision(*)
(No symbol) (H) P) (No symbol) (H) (P) (No symbol) H) P)
MAG 4 33 14 8 22 9 6 27 11 8
MAG 5 33 14 8 22 9 6 27 11 8
MAG 6 B3 14 8 22 9 6 27 11 8
MAG 8 33 14 8 22 9 6 27 11 8
MAG 10 41 17 10 22 9 6 33 13 9
MAG 12 41 17 10 22 9 6 88 13 9

Note(") : Applicable when measured by using external cylinder for measurement.
(3) : Applicable when the shaft ends are finished.
(®) : Applicable to the flange type.
(%) : Applicable to the non-interchangeable specification.
Remark : The table shows representative model numbers only but is applicable to all other models in the same size.

Table 3 Twist of grooves with respect to effective length of the spline part

unit & m
A ' Ordinary High Precision(")
ceuracy class | Symibol) H) P
Allowable value 33 13 6

Note(") : Applicable to non-interchangeable specification
Remark  The values are applicable to any given length of 100 mm
over the effective length of the spline part.

Table 4 Total radial runout of axial line of spline shaft unit © gm
MAG 4
Overall length of spline shaft MAG 5 MAG 10
i MAG 6 MAG 12
MAG 8
over incl. Ordinary | High |Precision(')| Ordinary | High |Precision(")
(No symbol) (H) P) (No symbol) (H) P)
= 200 72 46 26 59 36 20
200 315 133 89 57 83 54 32
315 400 185 126 82 103 68 41
400 500 236 163 108 123 82 51
500 630 = = = 151 102 65
630 800 = = = 190 130 85

Note (") : Applicable to non-interchangeable specification.
Remark : The table shows representative model numbers only but is applicable to all other models in
the same size.

11

Table 5 Measuring method of accuracy

Measuring item

Measuring method

lllustration of measuring method

™

Radial runout of periphery of
parts mounting part relative to
axial line of supporting part of
spline shaft. (See Table 2, M)

While supporting the spline shaft at
its supporting parts, place dial
gage probes to the outer peripher-
al 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 2,@)

While supporting the spline shaft at
its supporting parts an 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.

)
f_®

Perpendicularity of mounting
surface of flange relative to
axial line of spline shaft (See
Table 2,®)

While supporting the spline shaft at
both center holes and at the out-
er peripheral face of the spline
shaft adjacent to the external cylin-
der, and while fixing the external
cylinder to the spline shaft, place
a dial gage probe to the mounting
surface of the flange of the exter-
nal cylinder and measure the per-
pendicularity from runout caused
by one rotation of the spline shaft.

Jigs for fixing

Twist of grooves with respect
to effective length of the
spline part (See Table 3)

Fix and support the spline shaft.
Then apply a unidirectional 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. However,
the gage probe should be applied
as near as possible to the outer
periphery of the external cylinder.

Sunk key

J TTJ &
100

Datum block for traveling of gage probe/

Total radial runout of axial line
of spline shaft (See Table 4)

While supporting the spline shaft at
its supporting parts or at both cen-
ter holes, place a dial gage probe
to the external peripheral face of
the external cylinder (for measure-
ment purpose) , and measure
runout at several 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.

1N=0.102kgf=0.2248lbs. 12
Tmm=0.03937inch
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Preload

The average amount of preload for C-Lube Linear Ball Spline
MAG is shown in Table 6.

Table 6 Preload

ltem
Preload Symbol PrelaniNa;mount Application
class
Clearance To oM - Very smooth motion
Standard | (No symbol) 0(® - Smooth and precise motion
+ Minimum vibration
Light preload T4 0.02 Co - Load is evenly balanced
- Smooth and precise motion

Note(") : Zero or minimal amount of clearance.
() : Zero or minimal amount of preload.
Remarks : 1. Clearance To is only available for size 4.
2. Light preload Ti is not applicable for size 4.
3. Co means basic static load rating.

Optional specification

In C-Lube Linear Ball Spline MAG, optional specifications in
Table 7 are available.

When a optional specification is required, add the applicable
supplemental code to the end of the identification number. If
a combination of special specifications (/N and /S) is neces-
sary, arrange supplemental codes in alphabetical order.

(Ex : /NS)

Table 7 Special specifications

Special specifications | Supplemental code Applicable size
No end seal /N() 5~12
Stgmless steel /30 ) 512
spline shaft

Note(?) : Applicable to interchangeable external cylinder and assembled set.
(2) : Applicable to non-interchangeable specification.
(3) : Not applicable to the hollow shaft.

Application Example

Direct Drive Electric Cylinder

No seal

/N

End pressure plate /

End pressure plate

Seals at both ends of external cylinder are replaced by
steel pressure plate. It does not contact to spline shaft
in order to reduce frictional resistance. This is not effec-
tive for dust protection.

Stainless steel spline shaft

/S

The material of the solid spline shaft is changed to stain-
less steel. The load rating will be a value obtained by
multiplying the load rating for the high carbon steel spline
shaft by a factor of 0.8.

A g S crsses
5807 VAN ALLEN WAY, CARLSBAD, CA 92008 USA
e e il

St CEO000
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Load Rating and Life

LKD)

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 C-Lube Linear Ball Spline MAG is individually operated
and 90% of those in the group can travel 50X10°m free from
material damage 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.

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 C-Lube Linear Ball Spline
MAG can travel 50X 10°m without suffering from material dam-
age due to rolling contact fatigue when they are individually
operated.

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

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 C-Lube Linear Ball Spline MAG giv-
en in the dimension table are for upward/downward load, they
must be corrected for the load direction for lateral load. The
corrected basic dynamic load ratings and basic static load rat-
ings are shown in Table 8.

Upward load

Downward

Lateral load

Fig.1 Load direction

Fig.2 Direction of dynamic rated torque, static rated
torque and static rated moment

Table 8 Conversion factor by load direction

Load | Upward and downward load Lateral load
direction - - - - - - - -
Basic dynamic| Basic static |Basic dynamic| Basic static
Size load rating | load rating | load rating | load rating
4~12 (o} Co 1.47C 1.73Co

1N=0.102kgf=0.2248lbs. 14
Tmm=0.03937inch
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Load Rating and Life

Life
The rating life of C-Lube Linear Ball Spline MAG is obtained
from the following formula.

[ =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.

A0 e,
L="gnx60 @)

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 C-Lube
Linear Ball Spline MAG, local permanent deformation will be
made on balls or raceways, resulting in deterioration in run-
ning performance. In general, the allowable loads depend on
the operating conditions and the requirements in the applica-
tion, 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

20 e,
=P, (4)
= 0 e,
s Mo 5)

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

Table 9 Static safety factor

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

15

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 10.

Table 10 Load factor

Operating conditions f
Smooth operation free from vibration and/or shock 1 ~12
Normal operation 12 ~ 15
QOperation with vibration and/or shocks 16 =~ 8

Spline Shaft

Moment of inertia of sectional area and section modulus of
the spline shaft are shown in Table 11.

Table 11 Moment of inertia of sectional area and section modulus

Moment of inertia | Sectional modulus
of sectional area
Model number mm¢ mma

Solid shaft | Hollow shaft | Solid shaft | Hollow shaft
MAG 4 12 12 6 6
MAG 5 29 29 12 12
MAG 6 61 61 21 21
MAG 8 190 190 49 49
MAG10 470 460 95 94
MAG12 990 960 170 160

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

Lubrication and Dust Protection

Quality lithium-soap base grease containing extreme pressure
additive (ALVANIA EP grease 2 -Shell-) is pre-packed in IO
C-Lube Linear Ball Spline MAG. Additionally, C-Lube is placed
in the recirculation path, thereby extending the re-lubrication
(greasing) interval time and maintenance for a long period.
C-Lube Linear Ball Spline MAG does not have oil hole and
grease nipple. If re-lubrication is necessary, please put grease
on raceway part of spline shaft.

Product is dust protected by special rubber seals. However, if
large amount of fine contaminants are present, or if large par-
ticles of foreign matter such as dust or chips may fall, it is
recommended to provide protective dust covers such as bel-
lows for the entire linear motion mechanism.

The size 4 model is not provided with seals.

Precautions for use

I
Precautions for mounting

OFit of external cylinder

Generally, transition fit (J7) is applied between the external
cylinder of C-Lube Linear Ball Spline MAG and the housing
bore. When high accuracy and high rigidity are not required,
clearance fit (H7) may also be applicable.

@Standard mounting example of C-Lube Ball Spline MAG
Fig.3 shows standard mounting methods of external cylinder.
To prevent the rotation of the external cylinders of MAG4, an
M2 to M2.5 screw are set to the countersink provided on each
cylinder. Avoid deforming the external cylinder when tighten-
ing the screw.

MAG 4 MAG MAGF
Fig.3 Mounting example of external cylinder

@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 IXO for further in-
formation.

OMultiple external cylinders in close contact

When using multiple external cylinders in close distance to
each other, actual load may be greater than the calculated
load depending on the accuracy of the mounting surfaces and
the reference mounting surfaces of the machine. It is sug-
gested in such cases to assure a greater load than the cal-
culated load. For C-Lube Linear Ball Spline MAG, the key
grooves of the external cylinders are aligned before delivery,
when two or more external cylinders are assembled on a sin-
gle spline shaft and two or more keys are used to fix the ex-
ternal cylinders in the rotational direction.

@Operating temperature

The maximum operating temperature should not exceed 80C.

Table 12 Dimensions and tolerance of attached key

©When mounting multiple sets at the same time

In interchangeable specification, assemble an external cylinder
and a spline shaft with the same interchangeable code.

In non-interchangeable product, use an assembly of external
cylinder and spline shaft as delivered without changing the
combination.

@Assembling an external cylinder and spline shaft

When assembling the external cylinder on the spline shaft, cor-
rectly fit the raceway grooves of the external cylinder to that
of the spline shaft and move the external cylinder gently in
parallel direction. Rough handling may cause damaging seals
or dropping steel balls. Non-interchangeable specification prod-
ucts are already assembled so as to provide the best accu-
racy when the IO marks of external cylinder and spline
shaft face the same direction. (see Fig.4)

IKO

| IKOJAPANLSAG 10H || |MAG10
T1H —]

Fig.4 Assembly direction of the external cylinder

®Mounting the external cylinder
When press-fitting the external cylinder to the housing, as-
semble them correctly by using a press and a suitable jig fix-

ture, etc. (See Fig.5) %?

Fig.5 Press-fitting of the external cylinder

OAttached keys for the external cylinder
The sunk keys shown in Table 12 are provided with the ex-
ternal cylinder.

‘ b
(¢}
Va
: y, <}
unit © mm
Model number b Tolerance h Tolerance £ r c
MAG 5 3.8
2 2 1
MAG 6 58
MAG 8 25 Toom 25 005 ' 1.25 0.16~0.25
MAG10 7.8
3 3 1.5
MAG12 11.8
Remark : The table shows representative model numbers only but is applicable to all other models in the same size.
1N=0.102kgf=0.2248lbs. 16
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TKE TKE
C-Lube Linear Ball Spine MAG

Standard type

I
MAG * MAGT 120° W
~ g° (L1)
&
L2
& e
‘O
~S~——" . .
d2 el ) e -
d2 di °©| Q
MAG (L)(T) 4
Bore dia. of hollow shaft of
MAG(L)T
L
% Mass (Ref.) g Dimension and tolerance of external cylinder mm Dimension of spline shaft mm Basic dynamic | Basic static | Dynamic torque | Static torque |Static moment rating(*)
g&) load rating(*) | load rating(*) rating(*) rating(*)
Model number | & Model number
8 . . C Co T To Tx Tv
S Extlernal Spline shaft D | Tolerance | Li L» W | Tolerance t l d |Tolerance ai(?) a2 L®) Maximum
£ | cylinder | (per 100mm) length N N N-m N-m N-m N-m
MAG  4()| - 9.6 — 200 935 220 | MAG  4()
25 15 7.9 303 380 0.70 0.87 : :
MAGT 4()| - 8.2 8 0 B B ; - 4 0 - 1.5 100 150 150 ez 2 MAGT  4(")
MAGL _ 4()| - | 9.6 —0.009 01 | 13.9 —0.012 : = 200 41 665 100 150 = T MAGL  4()
MAGLT 4()| - ' 8.2 : 1.5 150 : : Sy Uy MAGLT 4(1)
MAG 5 O 14.9 — 1.6 1.8 MAG 5
4.8 18 9.4 587 641 1.8 1.9 i :
MAGT 5 O 12.4 10 0 5 +0014 10 6 5 0 49 2 100 150 200 7.9 13.6 MAGT 5
MAGL 5 O 14.9 —0.009 0 ) —0.012 : — MAGL 5
8.1 26 | 16.9 879 1180 2.6 35 o ==
MAGLT 5 O 12.4 2 oS S MAGLT 5
MAG 6 O 19 — 17 a8 MAG 6
8.9 21 | 124 711 855 25 3.0 : :
. 16.5 12 0 2 +0014 | 45 | 8 6 0 50 |2 150 200 300 11'7 o° MAGT 6
MAGL 6 | © | 145 19 —oon 30 | 214 0 —o0iz _ 1 030 1 500 3.6 5.2 540 se | MAGL 6
MAGLT 6 O 16.5 2 226 3 MAGLT 6
MAG 8 O 1 159 89 25 | 14.6 — 500 1190 1 330 5.5 6.2 2o a5 MAG 8
. 33 15 0 o5 | 10014 | y5 | g5 | g 0 7 3 150 200 250 400 MAGT 8
MAGL 8 | O | 45 89 —oom 37 | 26.6 0 001 _ %00 |4 g00 | 2470 8.4 11.5 198 Jre MAGL 8
MAGLT 8 O ' 33 : 3 400 : : S i MAGLT 8
MAG 10 O 60.5 0 +0.014 0 — 7.0 12.1 MAG 10
T T o 315 = 19 | _po13 | 30 | 182 | 3 0 1.8 | 11 10 | _go15 8.9 — 200 300 600 1 880 2 150 10.9 12.5 a2 77 [
MAG 12 O 87.5 0 +0.014 0 — 10.6 18.3 MAG 12
R 5 44 ee 21 | _go13 | 35 |28 3 0 1.8 5 12 | _go1s 109 — 200 300 400 800 2 180 2 690 14.8 18.3 e S TR

Note(") : Seals are not prepared.
() : Dimension d1 indicates the maximum diameter when machining is done at the shaft ends.
(3) : Lengths indicated are standard length. Spline shafts in different lengths are also available. Simply indicate the necessary length of spline shaft
(mm) in the identification number.
(4) : 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. The upper values in the Tx and Ty columns apply to one external cylinder, and the lower val- Model code Size Part code Preload symbol ~ Class symbol ~ Interchangeable code  Supplemental code

ues apply to two external cylinders in close contact.
MAGT 5 C2 R1560 T H S2 /N
T 17 Special specification

Interchangeable code

Example of identification number of assembled set

Model code
MAG
MAGL

Shape of spline shaft

C, Co

T, To Tx Ty

No symbol | Solid shaft S1 Interchangeable
‘ T ‘ Hollow shaft ‘ S2 specification
i Preload amount Accuracy class [INCEYtel Vs\l;g(;ilf?ét;%\nangeable
To Clearance No symbol | Ordinary
4,5,6,810,12 No symbol | Standard H High
Number of external cylinder (two cylinders) T |tight preload P__| Precision
Overall length of spline shaft (150mm) 4
17 1N=0.102kgf=0.2248lbs. 18
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LKD)

C-Lube Linear Ball Spine MAG

LKD)

Flange type

MAGF * MAGFT

(L1)

L2

B (E)
4—ds T
4 =
R st -
d2
a1 o e
Bore dia. of hollow shaft of MAGT [
L
2 Mass (Ref.) g Dimension and tolerance of external cylinder mm Dimension of spline shaft mm Basic dynamic | Basic static | Dynamic torque | Static torque |Static moment rating(®)
g&) load rating(®) | load rating(®) rating(®) rating(®)
Model number | & Model number
5 i i © Co T To Tx Tv
 |Extenal| Spline shaft| p© \toarancel 11 | L | D1 | B | E | T |PcD| ds | d |Tolerance () | de L) fo'mﬁm
£ | cylinder | (per 100mm) engt N N N-m N:m N-m N-m
MAGF 5 @) 14.9 0 0 — 1.0 1.8 MAGF 5
8.9 10 18 9.4 23 18 7 2.7 17 3.4 5 4.2 100 150 200 587 641 1.8 1.9
MAGFT 5 | O 12.4 —0.009 —neiz 2 79 188 | MAGFT 5
MAGF 6 @) 19 0 0 — 1.7 3.0 MAGF 6
13.9 12 21 12.4 25 20 7 2.7 19 3.4 6 5.2 150 200 300 711 855 2.5 3.0
MAGFT 6 o) 16.5 —0.011 —0.012 ) 11.7 20.3 MAGFET 6
MAGF 8 @) 39 0 0 — 500 3.3 5.6 MAGF 8
23.5 15 25 | 14.6 28 22 9 3.8 22 3.4 8 7 150 200 250 1 190 1 330 515 6.2
MAGFT 8 0 33 —0.011 —0.015 3 400 22.0 38.1 MAGFT 8
MAGF 10 @) 60.5 0 0 — 7.0 12.1 MAGF 10
45 19 30 | 18.2 36 28 10 41 28 4.5 10 8.9 200 300 600 1 880 2 150 10.9 12.5
VAGET 10 5 o —0.013 —0.015 4 4.5 v MAGFT 10
MAGF 12 @) 87.5 0 0 — 10.6 18.3 MAGF 12
59 21 35 | 23 38 30 10 4 30 4.5 12 10.9 200 300 400 800 2 180 2 690 14.8 18.3
MAGFT12 | O 66 —ni —0.018 6 S iz MAGFT 12
Note(") : Dimension d1 indicates the maximum diameter when machining is done at the shaft ends.
(®) : Lengths indicated are standard length. Spline shafts in different lengths are also available. Simply indicate the necessary length of spline shaft
(mm) in the identification number.
(®) : The directions of dyn.amic load rating (C), basic static load ratihg (Co), dynamic torque rating (T) and static torqule/moment rating (To, Tx Example of identification number of assembled set
and Tv) are shown in the sketches below. The upper values in the Tx and Ty columns apply to one external cylinder, and the lower val-
ues apply to two external cylinders in close contact. Model code Size Part code Preload symbol ~ Class symbol ~ Interchangeable code  Supplemental code
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& T, To Tx
==
OO W©OTOo

C, Co
Tv

L~

==l

Model code

MAGF

MAGF T 5 C2 R150 T

Shape of spline shaft
No symbol | Solid shaft

T | Hollow shaft |

Size
_5, 6,8,10,12
Number of external cylinder (two cylinders)
Overall length of spline shaft (150mm)

Preload amount

H

S2 /N

Special specification

Interchangeable code

S1 Interchangeable
S2 specification
Non-interchangeable
Accuracy class No symbol specification

No symbol | Ordinary

H | High

P Precision

1N=0.102kgf=0.2248lIbs. 20
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World Network of TICDO

NIPPON THOMPSON GO, LTD.

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

Phone 1+81 (0)3-3448-5850

Fax 1+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.

Shanghai
1402-1404 Sunyoung Center
28 Xuanhua Road, Shanghai
People's Republic of China 200050
Phone: +86 (0)21-3250-5525
Fax: +86 (0)21-3250-5526
E-mail: ntc@ikonet.co.jp
Beijing
Room 1515 15/F, NCI Tower
12A Jianguomenwai Ave, Chaoyang District, Beijing
People’s Republic of China 100022
Phone: +86 (0)10-8523-3412
Fax: +86 (0)21-3250-5526
E-mail: ntc@ikonet.co.jp
Guangzhou
Suite 834, Garden Tower, Garden Hotel
368 Huanshi Donglu Yuexiu District, Guangzhou, Guangdong
People’s Republic of China 510064
Phone: +86 (0)20-8384-0797
Fax: +86 (0)20-8381-2863
E-mail: ntc@ikonet.co.jp
Wuhan
Room 0233, Novotel Wuhan Xinhua
558 Jianshe Avenue, Jiang Han District, Wuhan, Hubei
People’s Republic of China 430022
Phone: +86 (0)27-8556-1610
Fax: +86 (0)27-8556-1630
E-mail: ntc@ikonet.co.jp
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IKO INTERNATIONAL, INC.

East coast Southeast

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

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

Midwest Southwest

500 K 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

9830 Norwalk Boulevard, Suite 198

Santa Fe Springs, CA 90670

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

3333 Bowers Avenue, Suite 155
Santa Clara, CA 95054

U.S.A.

Phone: +1 408-492-0240

Toll Free: 1-800-252-3665

Fax: +1 408-492-0245

E-mail: wco@ikonet.co.jp

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

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¢c

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

:'.I (5'-, :°.IS(5'°.
29001 <14001:
ofytifefe’  olytifide
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