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1. FEATURES

(1) High transmission efficiency Fig.1 Efficiencies of Ball
Screw and Acme Screw

Sankvo ball screws have an extremely high transmis-
sion efficiency of over 90%, as compared with the con-
ventional Acme screws, and the required torque reduced

to only one-third or less. This allows the effective con- o
version of linear motion to rotary motion. 90— !
(See Chart on the next right.) / / 4 0.003
2 Ball screw
80 4 0,005
A
(2) Axial clearance adjustable g 6 [ —
Conventional Acme screws do not roll smoothly when & 5 i
the axial clearance is small. Sankyo ball screws, 2 [ ] —
however, can roll smoothly even when the axial clear- bt v
SR Al Al - | L
ance is reduced. 5 P P
In addition. Sankyo ball screws can elimmate the axial // // pi 01
clearance by preloading with two nuts and also resulting 20f—17 z w0 gfhcme serem
in increased ngidity. / //
10 V
(3) Long life and low wear 1 2 3 4 5 6§ 7

: ; Lead angle (degree
Due to rolling contact. very little wear occurs over the Bis haren)

life of the ball screws, assuring high precision perfor-
mance for long period of time.

(4) Precision fine feed possible

Reduced starting torque due to the rolling contact
permits precision fine feed.

(5) High precision

All Sankyo ball screws are ground, assembled and
inspected under a strict temperature control.

(6) Drastic quality control system

Sankyo has promptly obtained a qualification for
ISO9001 and established a drastic quality control system
to manufacture quality products that can satisfy cus-
tomers' needs to the full.




2. ACCURACY

2.1 Accuracy Grade

The grade of accuracy of Sankyo Precision Ball Screws
conformes to JIS B 1192 (Ball Screws) and is prescribed by
JIS Series (CO, C1, €3, C5) and (G 1, G3, G5) conforming to
1SO.

2.2 Lead Accuracy

Lead Accuracy for Sankyo Precision Ball Screws conforms
to JIS B 1192 (Ball Screws) which prescribes the tolerance
on specified travel and travel variation in respect to the
effective length of travel of nut or to the effective length of
threaded portion of screw shaft, as well as on travel varia-
tion in respect to a length of 300mm taken arbitrarily within
the effective length of the screw shaft and on travel varia-
tion in respect to arbitrary one revolution (27 rad) within
the effective length of threaded portion.

Fig. 2 Terms of lead accuracy
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2.2.1 Terms and Definitions of Lead Accuracy

(1) Specified lead
Lead that 1s calculated by correcting the nominal lead to
some degree to compensate the amount of deformation
which may occur due to temperature rise or load.

(2) Specified travel r s
Axial travel attained when screw shaft has been rotated
by arbitrary number of times in accordance with speci-
fied travel. [@ in Fig. 2]

(3) Actual travel r a
Axial travel obtained by continuous measurement of the
actual axial travel of nut to arbitrary angle of screw shafl
rotation. [@ in Fig.2]

(4) Actual mean travel r m

Straight line representing the tendency of actual travel.
This straight line can be obtained by the least square
method or a simple and appropriate approximation
method similar to that, from a curve indicating the actual
travel in respect to the effective travel of the nut or the
effective length of threaded portion of the screw shaft.
[@ in Fig.2]

(5) Tolerance on specified travel ep
Difference between actual mean travel corresponding to
the effective travel of the nut or the effective length of
threaded portion of the screw shaft and specified travel.
[® in Fig.2]

(6) Travel variation v
The maximum width of actual travel curve put between
2 straight lines drawn in parallel to actual mean travel
line. and it is specified on the following 3 items.

vu  :That corresponds to the effective travel dis-
tance of nut or effective length of threaded
portion of the screw shaft. [8)in Iig.2|

v300 :That corresponds to a length of 300mm which
is arbitrarily taken within the effective thread-
ed portion of the screw shaft. [@ in Fig.2]

v2 m That corresponds to one arbitrary revolution
(2 m rad) within the effective threaded
portion of screw shaft. [® in Fig.2]

(7) Target value C of specified travel o
Target value used to preset specified travel to “minus
or "plus” side against nominal travel. [@in Fig 2]



Table 1. Tolerance on specified travel and Travel variation (Permissible Values) Unit: jtm

Grade co Cl1 C3 C5 Gl G3 G5
ltems Tolermce (1) | Tolerance (1) | Tolerance (1) | Tolermee (1) | Tolerance (1) | Tolerance (1) | Tolerance n
Effective length of | o #pesified [Travel | on spesified | Travel fon specified | Travel | on specified | Travel | on specifind |Travel | on specified (Travel | on specified | Travel
threaded portion (mm) | el variation | travel variation | travel variation | travel variation | travel variation | travel variation | travel variation
Over E:}_Imm- +ep Vi tep Vi + ep Vi = ep Vi +ep Vi + ép Vi - ép Vu
= 100 3 3 3.5 5 b 8 18 18
100 200 35 3 4.3 5 10 8 20 18
200 315 4 3.5 6 5 12 8 23 18 6 6 12 12 23 23
315 400 5 35 7 5 13 10 25 20 7 6 13 12 25 25
400 500 6 4 8 5 15 10 27 20 8 7 15 13 27 29
500 630 6 4 9 & 16 12 30 23 9 7 16 14 32 29
630 800 ) 5 10 7 18 13 35 25 10 8 18 16 36 31
R00 1000 ¥ 6 11 8 21 15 40 27 11 9 21 17 40 34
1000 1250 9 6 13 9 24 16 46 30 13 10 24 19 47 39
1250 1600 11 7 15 10 29 18 54 35 15 11 29 22 55 44

Note (1): Travel variation in respect to the effective travelling distance of nut or to the effective length of threaded portion of serew shaft.

Table 2. Travel variation (Permissible Values)

Grade co C1 C3 CS Gl G3 G5
Items vaool Va3 i@ | vaa® | vaee®| w2 vae® | w2 a3 vaod® | v ™ | vaoe® | va 2B van® | vaa®
Permissible value 3.5 3 5 4 8 [ 18 8 6 4 12 6 23 8

Note (2) : Travel variation in respect to 300mm taken arbitrarily within the effective length of threaded portion of screw shaft.
(3) : Travel variation in respect to arbitrary revolution (277 rad) within the effective length of threaded portion of screw shaft.

2.3 Axial Clearance
Combination of Sankyo Precision Ball Screw of each grade with axial clearance is shown in Table 3.

Table 3. Combination of Grade with Axial Clearance

Axial Z T S N
clearance
0 Not more Not more Not more
Grade (Preload) than 0.005 than 0.020 than 0.050

o = oz = coT — = = =
1 Gl Clz Gl7Z CIT GIT
3 G3 C372 G332 C3T G3T C3s G3s = =
C5 G5 C5Z G5Z C5T G5T C358 G58 C5N G5N




2. ACCURACY

2.4 Preload Torque

Fig. 3. Terms of Preload Torque
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2.4.1. Terms and Definitions of Preload Torque

(1) Preload /-
A force which 1s allowed to exert action in a ball screw,
assembling a group of nuts, which have been displaced
in an axial direction to each other. to attempt to decrease
the backlash and to increase the ridgidity of the ball
SCTew.

(2) Dynamic drag torque 7,
A dynamic torque required to rotate the nut against the
screw shaft or the screw shaft against the nut, under the
conditions of the ball screw which has been subjected to
the prescribed preload in the absence of any external
load and with the end seal removed.

(3) Total dynamic drag torque 7;
A dynamic torque required to rotate the nut against the
screw shaft or the screw shaft against the nut, under the
conditions of the ball screw which has been subjected to
the prescribed preload in the absence of any external
load and with the end seal removed.

(4) Basic torque 7
Dynamic drag torque which has been established as a
target. [ in Fig. 3]

(5) Fluctuation value of basic torque A 7.
Fluctuation value of dvnamic drag torque which has
been established as a target. It 1s taken as the positive
and negative in respect to basic torque. [(2) in Fig. 3]

Effective travel of nut

(6) Fluctuation rate of torque
Rate of basic torque fluctuation value A Ty to basic
torque Tpo.

(7) Actual torque curve
Dynamic torque curve which has been measured on
actual preload ball screw, [3) in Fig. 3]

(8) Mean actual torque 7.
Arithmetic mean value of maximum value and mininum
value of actual torque (except starting torque) when
measured allowing the nut to have reciprocating motion
in respect to the effective length of the threaded portion.
[(4) in Fig. 3]

(9) Fluctuating value of actual torque A 7y
Maximum fluctuation value of actual torque curve
(except starting torque) when measured allowing the nut
to have reciprocating motion in respect to the effective
length of threaded portion. It is taken as the positive and
negative in respect to mean actual torque.
15 in Fig. 3]

(1 Fluctqation rate of actual torque :
Rate of mean actual torque A T to fluctuation value of
actual torque 7pa.



Table 4. Tolerance Zone of Fluctuation Rate of Torque

Basic torque Slenderness™: 40 maximum Slenderness™: 60 maximum
N*m Grade Grade
Over ot more co CLGI €3.G3 C5.G5 co CLGI €3.G3 C5.G3
0.2 0.4 +30% £35% £ 40 % £50% 40 % 40 % £ 50 % 60 %
0.4 0.6 T 25 o 30 35 40 T35 T35 = 40 45
0.6 1.0 t20 25 £ 30 t35 =30 30 +35 40
1.0 25 ) b =20 T 25 T 30 25 25 =30 T35
Note (4) : Slenderness means the numerical value of effective length of threaded portion of the screw shaft divided by the inal ide di ter
of ball serew.

Remarks: Basic torque of not more than 0.2 is separately controlled by Sankyo Standard.

2.5 Accuracies on Supporting Part of Ball Screw

2.5.1 Accuracies on supporting part of C Series Ball Screws

Fig. 4 shows Accuracies on supporting part of ball screw.
The respective accuracies and permissible values conform
to JIS B 1192 (Ball Screws).

(1) Circumferential runouts in radial direction of outside
diameter of the supporting part of screw shaft in respect
to axial line of screw groove surface.

(2) Circumferential runouts in radial direction of outside
diameter of the mounting part in respect to axial line of
supporting part of screw shaft.

(3) Squareness of end face of supporting part in respect to
axial line of supporting part of screw shaft.

(4) Squareness of basic end face of nut or {lange mounting
surface in respect to axial line of screw shaft.

(5) Circumferential runout in radial direction on outer
peripheral face of nut (in case of cylindrical shape) in
respect to axial line of screw shaft.

(6) Parallelism of outer peripheral face of nut (in case of
p]iunc mounting surface) in respect to axial line of screw
shaft.

(7) Total radial runout on axial line of screw shaft.

Fig. 4 Accuracies on Supporting Part of Ball Screw




3. NOTATION OF SANKYO PRECISION BALL SCREWS

Notation of Sankyo Precision Ball Screws

(Example)

BS 16 04 Bl 00 R 500

{n
s
1
9%}
N
1

Overall length of
screw shaft (mm)

Thread direction
R : Right-hand thread
L : Left-hand thread

Thread length of screw shaft (mm)

Symbol of axial clearance
Z : 0 (mm)
T : 0.005 or less
S : 0,020 or less | See page 5.
N : 0.050 or less

Symbol of classification

co

Cl |8 Gl

C3 G3 |1SO
c5 G5

Preload symbol
F : Offset lead preloading type
No symbol : Other preloading type and clearance
type than above-mentioned

Nut symbol S : Single nut
W : Double nut

Number of circuits
Tube
Al : 1.5 turns, 1 circuit
A2 : 1.5 turns, 2 circuits
Bl : 2.5 turns, 1 circuit
B2 : 2.5 turns, 2 circuits
B3 : 2.5 turns, 3 circuits
El : 3.5 turns, 1 circuit

Return guide
D : 3.7 turns, 1 circuit

Deflector
KS: 1.0 turn, 3 circuits

End Deflector
FS : 2.7 turns, 1 circuit

Lead (mm)

Quter diameter of screw shaft (mm)

Symbol of ball screw



4. DESIGN OF SCREW SHAFTS

4.1 Combination of Nominal Outside Diameter and Lead of Screw Shaft

Table 5. Combination of Nominal Qutside Diameter and Lead of Screw Shaft

Nominal 0.1,

of screw shaft |-

Lead (mm)

16 | 20 | 25

(mm) 1 . 1.5 2 25 4 5 6 . 8 : 10 12
— L £ |
s |O
> O ..O_
« |[olo]o
: [ONONONEISI (o] | | |
v OOl OjoJolel o]l [olo| | |
e | o olo|lolo]o]olo]o] [o]o]
v« o] |o]olelole] |oleo] 0
s || olofol |ofol | Jol
« o] jolclelcloe | ol
18 O
o] [oClGIGl [OWGI ROl o
25 10| | O FOOIOH O IOl © | O O] O
2 | | ol f@f@lo|o|o]
2 o] (o |IGIONON o | o |
3 (oo lOMEH o[ O]
w0 [efelolo
Note: Although combinations other than the halftone circles are not given in Dimension Tables (Page 26 - 61), they are manufactured

upon orde

T.
For your specific requirements other than these combinations, contact Sankyo.



4. DESIGN OF SCREW SHAFTS

4.2 Dimensional Ranges of Screw Shafts

Fig. 5 shows the dimensional ranges of screw shafts classified by their grades.
For your specific requirements outside these ranges, contact our company.

Fig. 5 Dimensional ranges of screw shafts classified by their grades
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4.3 Supporting Method

Fig. 6 shows the typical method of supporting ball screws. When strict operating conditions of high degree of accuracy are
required, careful consideration must be taken because the supporting method has a direct relation to permissible axial load and
critical speed.

Fig. 6 Typical mounting examples of screw shafts and nuts
Supporting method Main applications

Distance between suppors Lc

o —rFE
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| [
leedJ £ ﬂ
=T E ]
__EL_

Suépoued
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* Medium and highspeed revolution
* High accuracy

L Distance between loading points Lz
{Buckiing load: Fixed— Fixed)
Distance between supports Lc
(Critical speed: Fixed— Supported) _!
Fixed Fi
I?ed Lleed
i - — — % — - + Highspeed revolution
F_~ d * High accuracy

Distance between loading points Lz
(Buckling load: Fixed — Fixed)

i Distance between supparts Lc

. } (Critical speed: Fixed— Free) =
Fixedl . [_ _ | Fixed
— Free .
= ] - * Low speed revolution
1t .:E == % [(==—F * Medium accuracy
_19 L - For long shaft length
JE L
Distance between loading points Lz

Distance between suppors
(Critical speed: Fixed — Supported)

S |
upported E ]_ ;‘ﬂaed I.:LIIIJPGHEG

A —— . — * Medium speed revolution
- - * Medium accuracy
el |
7 1
| -
{

RS

| Distance between loading points Lz
(Buckling load: Fixed — Supported)




4. DESIGN OF SCREW SHAFTS

4.4 Permissible Axial Load

(1) Buckling load (Oblique lines in Fig. 7) (2) Permissible tensile compressive load (Perpendicular
When the screw shaft is subject to compression load, it lines to permissible axial load scale marks)
is necessary to take measures to prevent buckling in When the distance between loading points is short, it is
accordance with the following equation. necessary o examine permissible tensile compressive
load in accordance with the following equation mdepen-

PR L o S

L7 Xa dently of the supporting method.

Select a proper load on the "Both ends fixed” scale.

Where P : Permissible axial load to buckling (N) P=g-A
a : Safety factor (0.5)
Lz: Distance between loading points (mm) Whire: P’ © Pusmissibleisistss sssive load (N
(See Fig. 6.) here : Pmm:ﬁ;l I‘: l‘:.n:-? }, Tg?]ﬁ?mw oad (N)
E: Modulus of longitudinal elasticity ;\} . gfr\mm}; b.:.‘mm‘(., rcl mt{tn) diamete
(2.06 x 10°N/mm?) : -..&,u:ona area at screw shaft root diameter
I : Minimum secondary moment of screw shafl o)
cross section (mm-) A= g dre
[ = L gy P T .
64 dr :  Screw shalt root diameter (mm)

. (See Dimension Table.)
dr: Screw shaft root diameter (mm)

(See Dimension Table.) (3) Parallel lines to the permissible axial load scale marks
n : Factor determined by supporting method of represent the maximum length of screw shafts that can be

ball screws manufactured in the standard operation for the nominal

Both ends supported n=| serew shaft outside diameter. As the screw shaft length is

One end fixed other end supported n=2 limited by the grade, refer to Fig. 5 (Page 8).

Both ends fixed n=4

One end fixed other end free n=0.25

Fig. 7 Permissible axial load lines

loading points. Lz (mm)

Distance between

100 |
Supported — Supported L TR S | A L L P T | L
2 4 6 8 ¥ 2 4 6 8 ¢ 2
Fixed — Supported A | B YV |
A
Pred—Fved ;0 © 8T g Y Bl s 1 ey

13 i
Supporting method 4 6 8 10 2 4 6 8 107 2 4 6

Permissible axial load P (N)




4.5 Permissible Operating Speed

(1) Critical speed (Oblique lines in Fig. 8)
It is necessary to examine critical speed so that the
number of revolutions of the ball screw may not resonate
with the natural frequency of the serew shafl,

__B0OA:® E-l-g
N=ZTie A y-a %@
Where N : Permissible operating speed for critical
speed (rpm)
o Safety factor (0.8)
Le:  Distance between supports (mm)
(See Fig. 6.)
E : Modulus of longitudinal elasticity
(2.06 x 10°N/mm?)

I - Minimum secondary moment of screw

shaft cross section (mm*)

- I
I—S4dr“‘

dr:  Screw shaft root diameter (mm)

(See Dimension Table.)
g : Acceleration of gravity
(9.8 x 10’mm/sec?)
Specific gravity (7.7 X 10°N/mm?)
Sectional area at screw shall roof diameter
{(mm?)

>

A=—J-dr

A ¢ Factor determined by supporting method of
ball screws
Both ends supported A=n
One end fixed other end supported A =3.927
Both ends fixed A =4.730
One end fixed other end free A =1.875

(2) Dm * N value (Perpendicular lines to permissible oper-
ating speed)
The critical speed is also limited by Dm * N value that
is the limit of the peripheral speed of a ball screw.
Select a proper load value on the "Both ends fixed”
scale.

Dm * N= 70,000

Where Dm : Ball circle dia. (BCD)
N : Number of revolutions (rpm)

(3) Parallel lines to the permissible operating speed repre-
sent the maximum length of screw shafts that can be
manufactured in the standard operation for the nominal
serew shafl outside diameter.

As the screw shaft length is limited by the grade. refer to
Fig. 5 (Page 8).

Fig. 8 Permissible operating speed lines

-
w o

L=

S

Distance between
supports LC (mm)

107 -
Supported —Supported

Fixed — Supported
Fixed — Fixed

Fixed — Free

Supporting method

2 4 6 8 102

Permissible operating speed N (rpm)




4. DESIGN OF SCREW SHAFTS

4.6 Hints on Designing a Screw Shaft (3) Treatment of screw shaft end -
When it is necessarv to dowel the screw shaft after 1t 1s
received, specify the position and size of the dowel pin.

(1) Mounting The product will be s!]ippcd with the specified portion

When mounting a ball screw, it is not advisable to select unhardened for ease of post-treatment.
such a construction that the screw shaft has to be discon-

nected from the nut. If the serew shaft is disconnected

from the nut, the steel ball may come off. the nut posi-

tion accuracy and preload amount may fluctuate and the

steel ball circulating part may be broken. When it is

unavoidably necessary to employ such a construction,

supply us with a part mountable between the screw shaft

and the nut. We will fit the part to the ball screw in out

factory before shipment.

When disconnecting the screw shaft from the nut in an

unavoidable case, use a sleeve as shown in Fig. 9 to dis-

connect the serew shaft with the steel ball housed in the

nut. In this case, the sleeve outside diameter should be

less than the screw shaft root diameter by 0.2 — 0.4mm

(refer to the dimension table).

Fig. 9 Nut removing sleeve

Sleeve Nut

i |— Screw shaft

\ Steel ball

pd1=¢dr— (0.2~0.4) mm

(2) Configuration of screw shaft end
When designing a configuration for the screw shaft end.
reduce the diameter of one end of the shaft to less than
the screw shalt root diameter (refer to the dimension
table.) and completely thread to the shaft end.
Assembling of the retum guide type ball serew is strue-
turally impossible.

Fig. 10 Screw shaft end configuration
ALANARN I

pda<dr

pdz

—12 —



5. DESIGN OF NUTS

5.1 Structure of nut

The circuit system of ball screw is divided into "outer side circuit system" and "internal side circuit system".
Outer side circuit system: tube type, return guide type
Internal side circuit system: deflector type, end deflector type

(1) Tube type (2) Return guide type
The steel balls are picked up at the tip of U-shaped tube and The steel balls are picked up at the tip of deflector which is
rotate inside tube, then return back to screw grove. put inside nut and rotate through return guide, then come

back to screw groove.

Fig. 11-a Tube type Fig. 11-b Return guide type
Nut
Tube
Shaft thread
7
Steel ball
Feature: Available for short to long lead Feature: Available for short lead
(3) Deflector type (4) End deflector type
The steel balls rotate through the deflector which is put The steel balls circulate through the end deflector which is
inside nut. The steel balls circulate in just one lead. put inside both end of the nut. The steel balls rotate inside
through hole of nut and return back to screw groove via
deflector located opposite side.
Fig. 12-a Deflector type Fig. 12-b End deflector type
Nut

Deflector

e

Shaft thread

Rhns
SR

Steel ball

Shaft thread

2

a,%i
)

Steel ball

Feature: Available for compact size nut diameter Feature: Available for high speed application
Good balance of rotation Suitable for demand of low-sound rotation



5. DESIGN OF NUTS

5.2 Hints of Designing the Nut
Associated Parts

(1) Unbalanced load

A ball screw 1s designed to work most effectively when
load to the steel ball that rolls between the screw shaft
and nut 1s uniformly distributed. If unbalanced load 1s
applied to the nut. concentrated load 1s applied to some
steel balls, adversely affecting the operating perfor-
mance and life. So, special care should be taken to the
design and assembly of equipment.

Fig. 13 Unbalanced load

Moment |oad
Bad parallelism

TNV
UL

Eccentric

Out of alignment
Less than 0. 020mm

Inclination
Less than 1/2000
(Target: 1/5000)

(2) Mounting direction of return guide type nut
A return guide type ball screw should be mounted so
that the return guide comes to the upside because of the
construction of the steel ball circulating part.
As a result, smooth rotation can be obtained.

Fig. 14 Mounting direction of return guide type nut

Return guide (Turn upward)

=
-1

ol

—14 —



6. DESIGN FOR ACCURACY

6.1 Rigidity of Feed Screw System

When accurate positioning is required for an automatic
control machine or precision instrument incorporating a
feed mechanism. the axial rigidity of each component of the
feed screw system should be thoroughly examined.

6.1.1 Axial rigidity of feed screw system

(1) Axial rigidity of feed screw system: Kr
The axial rigidity of the feed screw system can be
obtained from the following equation.

Where Kr: Axial rigidity of feed screw system

(N/pgm

Fa: Axial load to feed screw system (N)

& Axial elastic displacement of feed screw
system { ft m)

Ks: Axial rigidity of screw shaft (N/ g m)

Kx: Axial rigidity of nut (N/ gt m)

Ka: Axial rigidity of support bearing (N/ it m)

Ku: Axial rigidity of nut and bearing mount
(N/ gt m)

(2) Axial rigidity of screw shaft: Ks
(a) When "Both ends fixed” supporting method is not used:

_A‘E .

Ks= Lz X107

Where Ks: Axial rigidity of screw shaft (N/ g m)
A : Sectional area of screw shaft (mm?)

LA

A=

dr?

dr: Screw shaft root diameter (mm)
(See Dimension Table)

E : Modulus of longitudinal elasticity
(2.06 X 10°N/mm”)

Lz: Distance between loading points (mm)

Fig. 15 When " Both ends fixed” supporting method
is not used:

Supported
|

(b) When "Both ends fixed” supporting method is used:

A*E-L
sz Lz:|)<10=

Where Ks: Axial rigidity of screw shafl (N/ g m)
L : Distance between supports (mm)

Fig. 16 When " Both ends fixed” supporting method

is used:
L |
r_ Lz i
le:j f%} _!;_ LF%x_'ed
ST =121
”9‘ =1 19
| I—

(Note) Screw shaft displacement by axial load

(a) When " Both ends fixed” supporting method is used:
Fa _ Fa‘Lz
b=y ="a F X10°
Where, 5 v: Displacement by axial load ( . m)
(b) When " Both ends fixed” supporting method is not used:

L= Fa —)sz 10°

Where & 12 Displacement by axial load ( gt m)

When " Both ends fixed” supporting method is used, the
axial displacement maximizes at position Lz=L/2.

(5L— :: IE X 10’)

Consequently, the maximum axial displacement for a
case of " Both ends fixed” supporting method is reduced
to 1/4 as compared with a case other than " Both ends
fixed” supporting method.



6. DESIGN FOR ACCURACY

(3) Rigidity of nut: Kx

(a) Ragidity of clearance ball screw
Dimension Table gives theoretical rigidity K obtained
from elastic displacement between the thread groove and
steel ball when axial load equivalent to 30% of basic
dynamic load rating Ca is applied. Taking into consider-
ation the nut, use of 80% of each value shown in the
Table as a general rule. When axial load Fa differs from
0.3Ca, rigidity K~ can be obtained from the following
equation.

Kn=08X%XK (5aas) " (N/um)

0. SCa

Where K : Rigidity in Dimension Table (N/ it m)
Fa : Axial load (N)
Ca : Basic dynamic load rating (N)

(b) Rigidity of preloaded ball screw
Dimension Table gives theoretical rigidity K obtained
from elastic displacement between the thread groove and
steel ball when axial load equivalent to 10% (5% for
oversize ball preloading tvpe) of basic dvnamic load
rating is applied. Taking into consideration the nut, use
of 80% of each value shown in the Table as a general
rule. When axial load Fao differs from 0.1Ca (0.05Ca),
rigidity Kx can be obtained from the following equation.

Kn=0.8X K (—2) "3(N/pm)

Where K : Rigidity in Dimension Table (N/ jt m)
Fao : Preload (N)
£ Basic coefficient for calculating rigidity
£ =010

£ =0.05 (Oversize ball preload)

(4) Rigidity of support bearing: Ks
Rigidity 1s determined according to the type of bearing
used (ball bearing, roller bearing). preload amount. etc.
Rigidity Ks with roller bearing preloaded is obtained
from the following equation.

. 3Fao
Ke= ~Bac (N/pm)
Where Fao : Preload (N)
& ao: Axial elastic displacement for preload
o m)
Provided 0 < Axial external load = 3Fao

(a) Axial elastic displacement of thrust angular ball bearing
(for supporting ball screw) and angular ball bearing

1/3 ___Fa
) Q Z+sina

_sma (

(b) Axial elastic displacement of tapered roller bearing
5a =96, Q° Fa

sin a Ea‘” Q= “Z-sina

(c) Axial elastic displacement of thrust ball bearing

Sa=24(p)" Q=3

Where da: Axial elastic displacement ( g m)
o : Contact angle
: Load per rolling element (N)
Da : Steel ball diameter (mm)
Ya: Effective contact length of roller (mm)
Fa : Axial load (N)
7 Number of rolling element

(5) Rigidity of mounting part of nut and bearing: Ku
When designing a feed unit, try to provide high rigidity
for the mounting part.

6.1.2 Torsional strength of screw shaft
Angle of torsion that will be produced by twisting moment
of the serew shaft can be obtained from the following equa-
tion.
— 32T-L 360
8 =7Gar X 2n

iy s T%E
=7.21%10°* -

Where ) : Angle of torsion (degree)
T : Twisting moment (N * mm)
I : Distance between torsional points (mm)
G : Modulus of traverse elasticity
(7.9 X 10'N/mm )
dr : Screw shaft root diameter (mm)
(See Dimension Table.)

Lag Aof axial movement by angle of torsion can be
obtained from the following equation:

- A8 s
A= XgesX10° (um)

Where ¢ : Lead of ball screw (mm)



6.1.3 Preload of Ball Screws

When extremely accurate positioning is required, it is usual
to preload the ball screw to increase the rigidity so that
elastic displacement to the axial load may be minimized
with the axial clearance of the ball screw zeroed.

(1) Preloading

(a) Double nut preloading (Spacer preloading)
In this type. a spacer is inserted between two nuts to
achieve correct preload. There are two methods of pre-
loading. One method is called "Tension preloading™ by
which a thick spacer with a thickness equivalent to the
amount of preload 1s inserted between the nuts to obtain
correct preload as shown in Fig. 17.
Sankyo precision ball screws use the "Tension preload-
ing” as a standard method of preloading.

Fig. 17 Tension preloading

Fig. 19 Spacer ball

Load ba]l Sparer ball

Nut

ya ///

%@@@@

E}rrcw shaft

)
[

a3

(¢) Smgle nut preloading (Offset ball preloading)
In this type, preload is applied by using one nut. As
shown in Fig. 20, the lead at the center of the nut is
enlarged by an amount of preload a for preloading.

Fig. 20 Offset lead preloading

Spacer

Direction of Direction of
preloading / preloading
Jn’

ettt e
22|l _z-2]

@. 1|
1/,

Direction of
lensioning

Direction of
lensioning

Nut A Thick spacer

Screw shaft

Direction of Direction of

preloading preloading
-~ —

. )

Direction of
1('_‘I'ISIOI’1II'I{_]

Direction of
tensioning

Lead Lead + a Lead

| | MNut I |

Screw shaft

Another method of preloading 1s to insert a thin spacer
with a thickness equivalent to the amount of preload
between the nuts to obtain correct preload. It is called
"Compression preloading”.

(b) Single nut preloading (Oversize ball preloading)
In this type, preload is applied by using one nut. As
shown in Fig. 18, a steel ball (Oversize ball) which is
slightly larger than the clearance in the thread groove is
mnserted and brought into contact at four points to attain
correct preload.

Fig. 18 Oversize ball preloading
Mut

Screw shaft

In order to improve the working efficiency, a spacer ball
(1:1) is generally used. (Fig. 19)

(2) Axial elastic deformation
When a ball screw receives axial load. the steel ball and
the thread groove surface will deform. The relationship
between the amount of axial elastic deformation da and
the axial load Fa is calculated from Herz’s point contact
theorv similarly to ball bearings.

8 accFa*?

(a) Axial elastic deformation of single nut
(Non-preload): a

__ 26 Q% vyiva
Sa= sin a Da) X & (pm)
Where @ : Contact angle of steel ball with thread

groove (45 )
Da: Steel ball diameter (mm)
Q : Load per steel ball (N}
Q=Fa/Z * sinix
Z : Number of steel balls
£ ¢ Coefficient for accuracy and construction

—17 —



6. DESIGN FOR ACCURACY

(b) Axial elastic deformation of preloaded ball screw Fig. 22 Preload lines
Fig. 21 Double nut preloading 8a
r X
6-\
Axial elasti -
deformation 53 » Hea
5 %2
—— Nut B
' . Fa
As shown in Fig. 21, preload Fa0 is applied to nuts A and B, Fs Fao Fa - Fa
both nuts will be elastically deformed up to point X. When Axial load

external force Fa is exerted in this state, nut A shifts from

point X to point X1 and nut B from point X to point X2. Fig. 23 Axial elastic deformation curves

(Fig. 22) . et &
Assuming that proportional constant is k, formula & a o 54 .
Fa** gives the following equation: oc‘@"'

8 ao=k * Fao®? T o2
['he amount of deformation of nuts A and I3 is as follows: 26an - prose

S a=k+Fa?? Al ik bbe&\

Xial stic j
Ss=k*Fs?? deformation qi\ég
o

Because the amount of deformation of nut A by the external Sao ey
force Fa 1s equal to that of nut B, the following equation is 8
formed: ol

6a—dbac=d6ao—6be
In addition, the external force applied to nut A and B is Fa Fao 3Fac —e- Fa
alone. Therefore, Axial load

Fa—Fs=Fa

) o i ) (3) Preload setting

According as Fa increases, the c.ﬂcmzll force appllied to nut Recommendable preload is about 1/3 of the maximum
B is reduced by the absorption of nut A until 8&=0. axial load. Since excessive preload results in heating and
As aresult, where =0 adversely uffccts‘lhe gs'cr\-'icc Iill'c, set thc_ maximum

Kk-Fa2’3 —k-Fao?’3 = k-Fac?’?® preload at 10% of basic dynamic load rating Ca as a

A2 BEag2rs general rule.
Fa=/8 Fao= 3Fao Table 6 shows standard preload.

Also, from 1h<_: equatio da - Sac= dao, the following equa- Table 6. Standard Preload -
tion 1s formed: Unit: ¥

Sao="15 ba Classi- Medium and heavy

Light preload prliad

fication
Consequently, when axial load 1s three times as much as the
amount of preload, the amount of deformation on the pre- Preload Less than 0.05Ca Over 0.05 to 0.10Ca
loaded ball screw becomes half as much as that of a non-

preloaded ball screw, while the rigidity doubles. (See Fig.

23.)
K =_Fa _ 3Fao
Sac 0.58a

Where K : Rigidity (N/{ m)
Fa : Axial load (N)
dao: Axial elastic deformation of preloaded ball
screw (L m)
Fao : Preload (N)
da : Axial elastic deformation of non-preload ball
screw (L m)

—18 —



7. DESIGN OF RATED LIFE

7.1 Life of Ball Screw

The life of a ball screw is classified mto latigue life caused
by flaking and wear life resulting in the deterioration of
accuracy.

7.2 Fatigue Life

The fatigue life can be estimated by using the basic rated
dynamic load as in the case of rolling bearings.

7.2.1 Basic rated dynamic load: Ca

The basic rated dvnamic load is an axial load at which,
when a group of the same ball screws are revolved under the
same condition, more than 90% of these ball screws can
reach the rated life of 1.000,000 revolutions without flading.
The basic rated dynamic load is given in Dimension Tables.

7.2.2 Fatigue Life

(1) Calculating the life
Fatigue life 1s generally expressed by a total number of
revolutions, but it 1s sometimes expressed by total revo-
lution time or total travel distance. Fatigue life can be
calculated from the following formula:

L=(z52) *x 100

Fa*fw
= L
Lt=gon
_L=R
Ls= 10°
Where L : Rated fatigue life (rev)
Lt : Life time (hr)
Ls: Life in travel distance (km)
Ca: Basic rated dynamic load (N)
Fa: Axial load (N)
n : Number of revolutions (rpm)
r : Lead (mm)

fw : Load factor
(Classified by operating conditions)

Average load Fm can be calculated from the following
formula:

— (F1*n1+trt F2? *na+ta ++ Fn® *nn*tny 173
o ni*t1+nz+tz+-+ Mn*tn ) L

Average number of revolutions Nm can be calcurated
from the following formula:

Nm =

i

o
------------- Fa

]

+
[l
I
|
|
|
i
|
'
|
|

g T I M A
nit | nat neti |

Shockless smooth operation 1.0—1.2
Ordinary operation 1.2—1.5
Vibratory operation 1L.5—3.0

(2) Average load

(a) When load and number of revolutions are classified by

stages (Fig. 24):

Axial load Number of revolu- Operating time or
(N) tions (rpm) operating time ratio
Fi n fi
F: n2 f2
Fn Nn fn

(b) When load varies almost linearly (Fig. 25):
Average load Fm can be proximately calculated from the
following formula:

Fm =—3~(Fmin + 2Fmax) (N)

Where F min : Minimum axial load (N)
F max : Maximum axial load (N)

Fig. 25 Monotonouly varying load

Fmax

Fm

Fmin

(¢) When load varies drawing a since curve (Fig. 26).:
Average load Fm can be calculated from the following
formula:

Fm = 0.65Fmax (N) for (a) in Fig. 26
Fm = 0.75Fmax (N) for (b) in Fig. 26

Fig. 26 Varying load drawing a sine curve

Fmax




7. DESIGN OF RATED LIFE

7.2.3 Standard Life Time

If you request a long fatigue life unnecessarily when select-
ing a ball screw, you would get a large ball screw, resulting
in poor economy. Some case examples of standard life
requirements are given below for reference.

20,000 hours
- 10,000 hours
15,000 hours
-+ 15,000 hours

Machine tools -

Industrial machinery .
Automated control equipment -
Measuring instruments -

7.3 Permissible Load to Thread Groove

Even when a ball screw is not frequently used or is operated
at low speed or other reasonable conditions meeting the
fatigue life, it is necessary to select a ball screw so that the
maximum axial load may be lower than the basic rated static
load.

7.3.1 Basic Rated Static Load: Coa

The basic rated static load 1s an axial static load under

which the sum of permanent deformations of the following

three factors may be equal to 0.01% of the steel ball diame-

ter.

* Contact area of thread groove of screw shaft receiving
the maximum stress.

+ Contact area of thread groove of nut receiving the
maximum stress.

+ Steel ball receiving the maximum stress.

7.3.2 Permissible Load
The maximum permissible load Fmax can be calculated
from the following formula:

Fmax = Coa/fs (N)

Where Coa : Basic rated static load (N)
fs : Safety factor
(Classified by operating conditions)

Ordinary operation

1—2
Vibratory operation 2—3

7.4 Materials and Harness

7.4.1 Standard Materials

Table 7. Materials and Hardness

Part name Material Heat-treatment Hardness
Serovehafl | SCM4ISH | Carburizing HRCS8-62
Nu

*Ball screws made of special materials such as stainless
steel for specific environment applications (SUS440C,
SUS630) are manufactured upon order. We aceept an
order of surface-treatment.

7.4.2 Hardness Factor

When some material other than the standard materials
shown in Table 9 with surface hardness of less than HeC58
is used. it is necessary to correct the basic rated dynamic
load (Ca) and basic rated static load (Coa). Correct Ca and
Coa values shown in Dimension Table by using the follow-
ing formula:

Ca'=fu-Ca (N)
Coa'=fu +Coa (N)
Where fu : Hardness factor
i : Static hardness factor

Fig. 27 Hardness factor

0.8

AN

factor h ~N
0.4 \ N
'\.\N
fu'
0.2 [~ —~]
] ~—1 |
[ —
60 58 50 40 30 20
Hardness (H«C)




8. DRIVING TORQUE

8.1 Torque of Ball Screw

(1) Normal operation
When rotation 1s converted into linear motion (Normal
operation), the torque can be obtained from the follow-
ing formual:

Fa-R

Ta=2".n1

X 10*

Where Ta : Normal operation torque (N*m)
Fa : Axial load (N)
r : Lead (mm)
. Normal efficiency (0.9 —0.95)

(2) Reverse operation
When linear motion 1s converted mto rotation (Reverse
operation), the torque can be obtained from the follow-
ing formula:

_ Fa*R N2
Tt‘.'-—v—2JIT X103

Where Tb: Reverse operation torque(N*m)
Nz: Reverse efficiency (0.85 —0.9)

(3) Preload torque
Basic torque of preloaded ball screw can be obtained
from the following formula:

Te=0.05 (tanB) *=F 2K x 102

Where Tp : Normal operation torque (N+m)
Fao : Preload (N)

B : Lead angle (deg)

8.2 Driving Torque of motor

(1) Driving torque at constant speed
Torque T1 required for driving the ball screw at constant
speed against the external load can be obtained from the
following formula:

= (Ta+Te+Te) X -
Tl - L
Where Ta: Driving torque at constant speed= 2 10

Fa=F+p+*W (N)* *In case of horizontal position
F : Lumng force in screw shaft direction (N)
W Frictional coefficient of shding surface
W : Weight of table and work (N)

(Weight of table+Weight of work)
Te : Frictional torque of support bearing (N*m)
Ni : Number of teeth of gear 1
Nz : Number of teeth of gear 2

Fig. 28 Driving system

e
Gear 2 L —
I S|
I 1
.] L—

‘\ ~,.  Gear 1

\\\_ Motor

(N-m)

(2) Driving torque at acceleration
When the ball screw is driven with accelerated velocity
against the axial load, the maximum load is required.
Torque required at this time can be obtained from the
following formula:

Te=Ti+J @
J=dutJor+ (ND)? (Jez+ Js+m (21 x109)

Where T:: Maximum driving torque at acceleration
(N=m)

 : Angular acceleration of motor (rad/sec?)

I : Moment of inertia to motor (kg *m?)

Iv : Moment of inertia of motor (kg*m?)

Jai: Moment of inertia of gear 1 (kg*m?)

Ja2: Moment of inertia of gear 2 (kg*m?)

Js : Moment of inertia of screw shaft (kg+m?)

m : Mass of transfer material (kg)

(Note) Moment of inertia of cylindrical components

J= m( )X10° (kg*m?)

Where m : Mass of eylinder (kg)
D : Diameter of eylinder (mm)



9. LUBRICATION AND DUST-PROOFING

9.1 Lubrication

Ball screws feature “No seizure under no lubricant”
However a proper amount of lubrideant is required from the
viewpoint of the life expectancy and machine efficiency.
Generally, grease and oil are used as lubricants,

For lubrication with grease, lithium soap-based grease is
used and for lubrication with oil, o1l of ISO grade 32 — 100
1s used.

Table 8. List of recommended lubricants

Usually, lubricants with low base o1l viscosity are recom-
mended for high-speed. low-temperature and light load
applications. Lubricants with high base o1l viscosity are rec-
ommended for sliding, low-speed. high-temperature and
high load applications. Lubricants, Inspection Period and
Supply are listed in table 8.

Lubricant Inspection period Check point Supply
. g Supply (proper amount according to inspection results) every year.,
Grease Initial 2 — 3 months Dirt and foreign matter Wipe off old se before supplying new grease.
il Every week Oil quantity and dirt Supply new oil at the time of every inspection.

9.2 Dust-proofing

Similar to a roller bearing, if dust or foreign matter gets into
the ball nut of a ball screw, it may cause damage to the
thread groove surface or may hasten the wear of such parts,
resulting in failure of the circulating mechanism and causing
the ball screw to be inoperative. When entry of dust or
foreign matter from the outside is anticipated, completely
protect the screw shaft with bellows or a screw cover as
shown in Fig. 29.

If it is impossible to mount these covers due to the design
involved, fit seals (Fig. 30) at both ends of the ball nut for
dust-proofing. However, the dust-proofing effect has its
limit.

Sankyo Precision ball screws are provided with seals upon
request.

Fig. 29 Dust-proofing cover

Screw cover

Fig. 30 Seal




10. GEOMETRY OF NUTS

Type: DL s svvsvssrrasnanszssisnmissinise See Pages 26 and 27.

RETURN GUIDE TYPE SINGLE FLANGE SINGLE NUT
(Non-preloaded)

Simplest type using a single nut. For use in slight axial
clearance.

LR ALY bR bbbt

T‘-pe: DP serrrrrrrennnennmnssniasiinnanns See Pagcs 28 and 29.

RETURN GUIDE TYPE SINGLE FLANGE SINGLE NUT
(Over-size ball preloaded)

Designed to preload with a single nut. Steel balls whose
diameter is slightly larger than clearance between screw
shaft and thread groove of nut are put in the nut and pre-
loaded. The ratio of load balls to spacer balls used there is
1:1 Suitable for light preload (See Page 17.)

Typet DI ssxessbanstlestsssdsarssibenias See Pages 30 and 31

RETURN GUIDE TYPE SINGLE FLANGE DOUBLE
NUT (Spacer preloaded)

Designed to preload with two nuts. A spacer with thickness
equivalent to amount of preload is put between these two
nuts and preloaded as prescribed. Suitable for medium
preload. (See Page 17.)

Type: TCS: isorraesnrrsmrensesarsnsunsnsas See Pages 32 and 33.

TUBULAR TYPE SMALL LEAD, SINGLE FLANGE
SINGLE NUT (Non-preloaded)

Simplest type using a single nut. For use in slight axial
clearance. AR IR TS T TPy

Types TPS wweerinsssuvensssarssnsomnss See Pages 34 and 35.

TUBULAR TYPE SMALL LEAD, SINGLE FLANGE
SINGLE NUT (Over-size ball preloaded)

Designed to preload with a single nut. Steel balls whose
diameter is slightly larger than clearance between screw
shaft and thread groove of nut are put in the nut an pre-
loaded. The ratio of load balls to spacer balls used there is
1:1. Suitable for light preload (See Page 17.)

Type: TDS ressossssasesansansasniosasses See Pages 36 and 37.

TUBULAR TYPE SMALL LEAD, SINGLE FLANGE
DOUBLE NUT (Spacer preloaded)

Designed to preload with two nuts. A spacer with thickness
equivalent to amount of preload is put between these two
nuts and preloaded as prescribed. Suitable for medium
preload. (See Page 17.)




10. GEOMETRY OF NUTS

T.‘;pe: TC”""'"'""""""”"""""" S@C Pilgcs 38 10 41.

TUBULAR TYPE SINGLE FLANGE SINGLE NUT (Non-

preloaded)
Simplest type using a single nut. For use in slight axial
clearance.
T-‘-pe: T‘P Sesassiesstassassasataasaasasnatannn Sec Pagcsﬂ-Z to 45

TUBULAR TYPE SINGLE FLANGE SINGLE NUT

(Over-size ball preloaded)

Designed to preload with a single nut. Steel balls whose
diameter 1s slightly larger than clearance between screw
shaft and thread groove of nut are put in the nut and pre-
loaded. The ratio of load balls to spacer balls used there is
1:1. Suitable for light load. (See Page 17.)

T.‘,pe: TF-uu.--unun--u---‘nu-u..... See Pagcs% 1o 49‘

TUBULAR TYPE SINGLE FLANGE SINGLE NUT
(Offset lead preloaded)

Designed to preload with a single nut. Lead along the center

of nut is enlarged by an amount of preload and preloaded.
Suitable for medium preload. (See Page 17.)

T!-I“” TD.................................... See i)agcs 50 to 53

TUBULAR TYPE SINGLE FLANGE DOUBLE NUT
(Spacer preloaded)

Designed to preload with two nuts. A spacer with thickness
equivalent to amount of preload is put between these two
nuts and preloaded as prescribed. Suitable for medium and
heavy preload. (See Page 17.)

Types TCL sovesivissiivisaivisiaiss See Pages 54 and 55.

TUBULAR TYPE HIGH LEAD SINGLE FLANGE
SINGLE NUT (Non-preloaded)

Simplest type using a single nut. For use in slight axial
clearance.

T_\"pl’.‘: TPL assssssssssssssssasassasannann “.;ec ]')uges 56 und 5‘?.

TUBULAR TYPE HIGH LEAD SINGLE FLANGE
SINGLE NUT (Over-size ball preloaded)

Designed to preload with a single nut. Steel balls whose
diameter is slightly larger than clearance between screw
shaft and thread groove of nut are put in the nut and pre-
loaded. The ratio of load balls to spacer balls used there is
1:1. Suitable for light load (See Page 17.)
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T.‘-pe: KC-“.........A..A..‘..-‘A.“.“.... Scc ]'Jagc_.’- 58 “nd 59
DEFLECTOR TYPE SINGLE FLANGE SINGLE NUT (Non-
preloaded)
Simplest type using a single nut. For use in slight axial
clearance.
T-‘-pc: KP .................................. SCC Pdgc“ 58 ilnd 59

DEFLECTOR TYPE SINGLE FLANGE SINGLE NUT
(Over-siza ball preloaded)

Designed to preload with a single nut. Steel balls whose
diameter 1s slightly larger than clearance between screw
shaft and thread groove of nut are put in the nut and pre-
loaded. The ratio of load balls to spacer balls used there is
1:1. Suitable for light load. (See Page 17.)

T.‘-pe: ECH-”-..‘-.H..u-u-.-u”-u.... Scc Pagcs 60 l'lIll] 61.

END DEFLECTOR TYPE SINGLE FLANGE SINGLE NUT
(Non-preloaded)

Simplest type using a single nut. For use in slight axial
clearance.
T-‘-pe: EP .................................. Scc Pﬁj_lc.‘i 6(} ﬂn‘] t’.' ] )

END DEFLECTOR TYPE SINGLE FLANGE SINGLE NUT
(Over-siza ball preloaded)

Designed to preload with a single nut, Steel balls whose
diameter 1s slightly larger than clearance between screw
shaft and thread groove of nut are put in the nut and pre-
loaded. The ratio of load balls to spacer balls used there is
1:1. Suitable for light load. (See Page 17.)



RETURN GUIDE TYPE SINGLE FLANGE SINGLE NUT

DC TYPE (Non-preloaded)

A-X dnlled 4-X drilled

. . : 307 sl d0°
¥ countersink I)[.|1h f\é\,..— x,?,

W
| H
- >
R type (standard) H type
Serew O.D Lead Steel ball | Center-circle| Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and N) (N/ prm)
ball circuits Dynamic Static
d £ Da dm dr Turns- Cire. Ca Cia K
DC 0301 3 1 0.600 3.15 25 371 34 64 4.2
DC 0401 4 1 0.800 4.15 33 3.7%1 59 108 54
DC 0501 5 1 0.800 5.15 43 3.7 1 69 137 6.9
DC 0601 1 0.800 6.15 53 74 167 7.8
DC 0601.5 1.5 1.000 6.2 5.1 98 196 7.8
— 6 3.7 %1
(1/16)
DC 0602 2 6.3 4.6 177 304 83
1.5875
DC 0801 % 1 0.200 B.15 7.3 o B3 2006 9.8
DC 08015 L5 1.000 8.2 7.1 . 108 265 9.8
DC 1001 1 0.800 10.15 9.3 88 265 12
—_—Gl 10 3.7%1
DC 10015 1.5 1.000 10.2 9.1 127 343 12
DC 1201 12 1 0.800 12.15 1.3 371 98 314 14
DC 1401 14 1 0.800 14.15 13.3 3.7X1 108 363 16




I

Seal (both ends)

Remarks
(1) Flange configuration
As shown in Fig. on the left side, two flange configura-

- / _ ? o
__5.- / tions R type (standard) and H type are available. Select
B = A the correct one according to the space for the nut
A L o i A mouting portion.
I
g £ “ H ! = ‘8 =
i L uu 8 33 (2) Seal . ‘ .
v A 1 L The standard type is not provided with a seal.
: Y However, it is also possible to attach seals to both ends
\ of the nut.
Y \
\ (3) Stiffness
Stiffness shown in Table below is a theoretical value
hio seal obtained from elastic deformation between the thread
leB L o) groove _;md .ﬁt::ul ball when an axial load 1s c(|u1}lelcr:l o
| 30% of basic rated dynamic load (Ca) is applied. It is
" - recommended to use 80% of each value given in Table
below.
Unit (mm)
Nut dimensions Nut type
D A B F L w X Y Z H
9 22 4 15 19 15 3 5.5 2 15 DC 0301
11 24 4 16 20 17 3 5.5 2 16 DC 0401
12 25 4 16 20 18 3 5.5 2 17 DC 0501
13 30 5 16 21 21.5 34 6.5 3 20 DC 0601
14 30 5 18 23 22 3.4 6.5 3 20 DC 0601.5
18 34 s 22 27 26 34 6.5 3 22 DC 0602
16 32 5 16 21 24 34 6.5 3 21 DC 0801
16 32 5 18 23 24 34 6.5 3 21 DC 0801.5
19 39 6 16 22 29 4.5 8 Bl 26 DC 1001
19 39 6 18 24 29 4.5 8 4 26 DC  1001.5
21 41 o 16 22 31 4.5 8 4 26 DC 1201
24 47 8 16 24 35 5.5 9.5 5.5 30 DC 1401

— 27 —



RETURN GUIDE TYPE SINGLE FLANGE SINGLE NUT

DP TYPE (Oversize ball preloaded)

4-X drilled 4-X drilled

< _ <
¥ countersink Depth 2 Y, b ) TR Y countersink Depth 7

W
H
- >
R type (standard) Htype
Screw 0.D Lead Steel ball | Center-cirele| Serew root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ pm)
Bl clyenity Dynamic Static
d £ Da dm dr Turns- Cire. Ca Coa K
DP 0301 3 1 (.600 315 2.5 371 25 34 39
DP 0401 4 1 (L2000 4.15 3.3 3.7%1 34 54 4.6
DP 0501 5 1 0,800 5.15 43 37 %1 39 69 56
DP 0601 1 (0.800 6.15 53 44 79 6.6
DP 0601.5 1.5 1.000 6.2 5.1 59 98 6.9
B 6 - 371
(116}
DP 0602 2 6.3 4.6 113 162 74
1.5875
DP 0801 1 0.800 8.15 7.3 49 108 8.1
— e ] 8 3771
DP 0801.5 1.5 1000 8.2 7.1 69 132 85
DP 1001 1 (LB00 10,15 9.3 59 132 9.8
— 10 3.7%1
DP  1001.5 1.5 1.000 10.2 9.1 79 167 11
DP 1201 12 1 0.800 12.15 113 3.7X1 o4 157 12
DP 1401 14 1 (1800 14.15 13.3 3.7 %1 69 181 13




Remarks
(1) Flange configuration
As shown in Fig. on the left side, two flange configura-
— Seal (both ends) tions R type (standard) and H type are available. Select

% the correct one according to the space for the nut
mouting portion.
Y
i A A (2) Seal
5| E R % The standard type is not provided with a seal.
g L7 However, it is also possible to attach seals to both ends
v Y v of the nut.
L §
(3) Basic rated load
Y Since sthe ratio of load balls to spacer balls put in the
nut is 1:1, the basic rated load of this type differs from
\ that of the other tvpes.
by No seal &
- B - F » {4} St lfii'ncxs g i : .

L i Stiffness shown in Table below is a theoretical value
obtained from elastic deformation between the thread
groove and steel ball when an axial load 1s applied,
assuming that the preload is 5% of basic rated dynamic
load (Ca). It is recommended to use 80% of each value
given in Table below.

Unit (mm)

Nut dimensions Nut type
D A B F L w X A Z H
9 22 4 15 19 15 3 5.5 2 15 DP 0301
11 24 4 16 20 17 3 5.5 2 16 DP 0401
12 25 4 16 20 18 3 5.5 2 17 DP 0501
13 30 5 16 21 215 34 6.5 3 20 DP 0601
14 30 5 18 23 22 34 6.5 3 20 DP 06015
18 34 5 22 27 26 34 6.5 3 22 DP 0602
16 32 5 16 21 24 34 6.5 3 21 DP 0801
16 32 5 18 23 24 34 6.5 3 21 DP 08015
19 39 6 16 22 29 4.5 8 i 26 DP 1001
19 39 6 18 24 29 45 8 4 26 DP 10015
21 41 o 16 22 31 4.5 8 4 26 pro 1201
24 47 8 16 24 35 5.5 9.5 55 30 DP 1401




RETURN GUIDE TYPE SINGLE FLANGE SINGLE NUT

DD TYPE (Spacer preloaded)

A-X drilled 4-X drilled
N ’ 0 e 0
¥ countersink Depth 2 A ¥ countersink Depth ,”\ \“ o ----._‘__‘/
: \\ *
H
- >
R type (standard) Htype
Screw 0.D Lead Steel ball | Center-cirele| Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ prm)
hall clcnits Dynamic  Static
d £ Da dm dr Turns- Cire. Ca Coa K
DD 0601 1 (L300 6.15 53 74 167 16
DD 0601.5 1.5 L.O00 6.2 5.1 9% 196 16
— 6 3.7%1
{1/16)
DD 0602 2 6.3 4.6 177 304 17
1.5875
DD 0801 1 (L200 8.15 73 83 206 20
—_— 8 3.7 %1
DD 0801.5 1.5 1.000 82 7.1 108 265 20
DD 1001 1 (.R00 10.15 9.3 B¥ 265 24
—_— ] 10 37 X1
DD 1001.5 1.5 1.000 10.2 9.1 127 343 25
DD 1201 12 1 (L.B00 12.15 1.3 3.7 %1 98 314 27
DD 1401 14 1 (LB00 14.15 13.3 3.7 -1 108 363 30




ph

Preload fixing key

Seal (both ends)

Remarks

(1) Flange configuration
As shown in Fig. on the left side. two flange configu-
rations R type (standard) and H type are available.

[ 2ocations) Select the correct one according to the space for the
- nut mounting portion.
| x
A b o ) A (2 Seal ) ) )
E| i | g 8" 7 The standard type is not provided with a seal,
B @ @ | 3 However. 1t 1s also possible to attach seals to both
v I : X ¥ ends of the nut.
X ¥
\ (3) Stiffness
\ Stiffness shown in Table below is a theoretical value
\ : obtained from elastic deformation between the thread
\— spacer  Noseal groove and steel ball when an axial load 1s applied,
assuming that the preload is 10% of basic rated
e B L F E dynamie load (Ca). It is recommended to use 80% of
le each value given in Table below.
Unit (mm)
Nut dimensions Nut type
D A B ¥ E L W X Y H
13 30 5 16 2 43 21.5 34 6.5 3 20 DD 0601
14 30 5 18 2 47 2 34 6.5 k! 20 DD 0601.5
18 34 5 22 4 57 26 3.4 6.5 k! 22 DD 0602
16 12 5 16 2 43 24 34 6.5 k! 21 DD 0801
16 32 5 18 2 47 24 34 6.5 3 21 DD 0801.5
19 39 6 16 2 44 29 45 8 4 26 DD 1001
19 39 6 18 2 48 29 4.5 8 4 26 DD 1001.5
21 41 6 16 2 44 31 45 8 4 26 DD 1201
24 47 8 16 4 48 35 5.5 9.5 5.5 30 DD 1401




TUBULAR TYPE SMALL LEAD SINGLE FLANGE SINGLE NUT

TCS TYPE (Non-preloaded)

A-X dnilled A-X dhrilled
e \ g _ ia L .
¥ countersink Depth 2 Y 2> = ¥ countersink Depth Z

W LR
H
- >
R type (standard) H type
Serew 0.D Lead Steel ball | Center-cirele| Screw root | Number of Basic rated load Stiffness
Nut type dia. din. of steel | dia. turns and (N) (N/ pm)
balt clreults Dynamic  Static
d g Da dm dr Turns- Cire. Ca Coa K
(116}
TCS 0802-3.5 2 83 6.6 245 400 11
1.5875
TCS 0802.3-3.5 8 235 2.000 83 6.2 35%1 320 495 11
(3/32)
TCS 0803-3.5 3 8.3 58 390 575 11
2.381
(1/16)
TCS 1002-3.5 2 10.3 8.6 270 505 13
1.5875
TCS  1002.5-3.5 10 25 2.000 10.3 82 351 365 630 13
(3/32)
TCS  1003-3.5 3 10.3 78 450 735 14
2381
(116}
TCS 1202-3.5 2 12.3 10,6 295 610 15
1.5875
TCS 1202.5-3.5 12 2.5 2.000 12.3 10.2 351 400 60 16
(3/32)
TCS 1203-3.5 3 12.3 9.8 500 895 16
2381
(116}
TCS 1402-3.5 2 14.3 12.6 315 715 17
1.5875
TCS 1402.5-3.5 14 25 2.000 14.3 12.2 35x1 430 890 18
(3/32)
TCS 1403-3.5 3 14.3 1.8 540 1050 18
2381
(1162
TCS 1602-3.5 2 16.3 14.6 335 820 19
16 1.5875 3571
TCS  1602.5-3.5 25 2.000 16.3 14.2 455 1030 20




Seal (both ends)

Remarks

(1) Flange configuration
As shown in Fig. on the left side, two flange configura-

i tions R type (standard) and H type are available. Select
| - ; the correct one according to the space for the nut mount-
% el £ [ : | Ing portion.
H H ’
g‘: ,g T ) M £ @) 'S.C('ll ) . .
! I'he standard type is not provided with a seal.
M | However, it is also possible to attach seals to both ends
¥ of the nut.
v (3) Stiffness .
Stiffness shown in Table below is a theoretical value
\ i obtained from elastic deformation between the thread
o seal . : s
groove and steel ball when an axial load is applied,
LB > assuming that the preload is 30% of basic rated dynamic
le i A load (Ca). It 1s recommended to use 80% of each value
given in Table below.
Unit {mm)
Nut dimensions Nut type
D A B ¥ L W X Y Z H
20 40 6 22 28 30 4.5 8 4 26 TCS  0802-3.5
20 40 6 25 31 30 45 8 4 26 TCS 0802.5-3.5
22 46 8 27 35 34 5.5 9.5 5.5 30 TCS  0803-3.5
23 43 6 22 28 33 4.5 8 4 28 TCS  1002-3.5
24 47 8 25 33 35 55 9.5 5.5 30 TCS 1002.5-3.5
26 49 8 27 35 37 5.5 9.5 5.5 31 TCS  1003-3.5
25 48 8 22 30 36 55 9.5 5.5 31 TCS 120235
26 49 8 25 i3 37 5.5 9.5 5.5 31 TCS 1202.5-3.5
28 51 8 27 35 39 55 9.5 5.5 32 TCS 1203-3.5
26 49 8 22 30 37 55 9.5 5.5 31 TCS 1402-3.5
28 51 8 25 33 39 5.5 9.5 5.5 32 TCS  1402.5-3.5
30 54 8 27 35 42 5.5 9.5 5.5 34 TCS  1403-3.5
28 51 8 22 30 39 5.5 9.5 5.5 32 TCS  1602-3.5
32 55 8 25 i3 43 5.5 9.5 5.5 34 TCS  1602.5-3.5




TUBULAR TYPE SMALL LEAD SINGLE FLANGE SINGLE NUT

TPS TYPE (Oversize ball preloaded)

A-X dhrilled A-X drilled
¥ countersink Depth k

W
H |
- —
R type (standard) Htype
Screw O.D Lead Steel ball Center-circle| Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ ppm)
ball circuits Dynamic Static
d 2 Da dm dr Turns- Cire, Ca Ca K
(1/16)
TPS 0802-3.5 2 83 6.6 155 200 9.4
1.5875
TPS 0802.5-3.5 8 25 2,000 8.3 6.2 35X1 200 245 9.5
(332)
TPS 0803-3.5 3 83 5.8 245 290 9.6
2.381
. (116)
IPS 1002-3.5 2 10.3 86 170 255 11
1.5875
TPS 1002.5-3.5 10 2.5 2,000 10.3 82 3.5X%1 230 315 12
(3/32)
TPS 1003-3.5 3 10.3 7.8 285 365 12
2.381
(1/16)
TPS 1202-3.5 2 12.3 10.6 185 305 13
1.5875
TPS 1202.5-35 12 25 2.000 12.3 10.2 3.5X1 250 380 13
(332)
TPS 1203-3.5 3 123 9.8 315 445 14
2.381
(116}
TPS 1402-3.5 2 14.3 126 200 360 15
1.5875
TPS 1402.5-3.5 14 2.5 2.000 14.3 12.2 35x1 270 445 15
(3/32)
TPS 1403-3.5 3 14.3 11.8 340 525 15
2.381
(116}
TPS 1602-3.5 2 16.3 14.6 210 410 16
16 1.5875 3.5%1
TPS 1602.5-3.5 2.5 2.000 16.3 14.2 290 510 17
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Remarks
(1) Flange configuration
As shown in Fig. on the left side, two flange configura-
tions R type (standard) and H type are available. Select
Seal (both encs) the correct one according to the space for the nut mount-

- t :
| ~ Ing portion.
i (2) Seal
X The standard type is not provided with a seal.
< g_ = However, it is also possible to attach seals to both ends
of the nut.
.
X (3) Basic rated load
| \ Sinee the ratio of load balls to spacer balls put in the nut
¥ \ is 1:1, the basic rated load of this type differs from that
\'\. of the other tvpes.
\ Mo seal i
. (4) StilTness . . )
By E N Stiffness shown in Table below is a theoretical value
L ] obtained from elastic deformation between the thread
groove and steel ball when an axial load 1s applied,
assuming that the preload is 5% of basic rated dynamic
load (Ca). It is recommended to use 80% of each value
given in Table below.
Unit (mm)
Nut dimensions Nut type
D A B F 1 w X ¥ z H
20 40 6 22 28 30 4.5 8 4 26 TPS 0802-3.5
20 40 6 25 31 30 4.5 8 4 26 TPS  0802.5-3.5
22 46 8 27 35 34 5.5 9.5 55 30 TPS  0803-3.5
23 43 6 22 28 33 4.5 8 4 28 TPS 1002-3.5
24 47 8 25 33 35 3.5 9.5 5 30 TPS 1002.5-3.5
26 49 8 27 35 37 5.5 9.5 5.5 31 TPS  1003-3.5
25 48 8 22 30 36 58 9.5 5.5 31 TPS 1202-3.5
26 49 8 25 33 37 5.5 9.5 5.5 31 TPS 1202.5-3.5
28 51 8 27 35 39 53 9.5 55 32 TPS 1203-3.5
26 49 8 22 30 37 53 9.5 35 31 TPS  1402-3.35
28 51 8 25 33 39 5.3 9.5 5.5 32 TPS  1402.5-3.5
30 54 8 27 35 42 5.5 9.5 5.5 34 TPS  1403-3.5
28 51 8 22 30 39 5.8 9.5 5.5 32 TPS  1602-3.5
32 55 8 25 33 43 5.5 9.5 5.5 34 IPS  1602.5-3.5




TUBULAR TYPE SMALL LEAD SINGLE FLANGE SINGLE NUT

TDS TYPE (Spacer preloaded)

A-X drilled 4-X drillec
\ o
\ S wle e 30 e J0°
¥ countersink Depth 2 /&("1" i qﬁ ¥ countersink Depth f\ = T Ty
X \y N /
W W
— .'_"_..—
H
- -
R type (standard) H type
Serew O.D Lead Steel ball Center-circle] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ pm)
ball circuits Dynamic Static
d g Da dm dr Turns- Cire. Ca Coa K
(116}
TDS 0802-3.5 2 8.3 6.6 245 400 22
1.5875
TDS 0802.5-3.5 8 25 2.000 83 6.2 351 320 495 22
(3/32)
TDS 0803-3.5 3 8.3 5.8 390 575 22
2,381
(1/16)
TDS  1002-3.5 2 10.3 8.6 270 505 26
1.5873
TDS 1002.5-3.5 10 25 2.000 10.3 82 351 365 630 27
(3/32)
TDS  1003-3.5 & 10.3 7.8 450 735 27
2.381
(116}
TDS 1202-3.5 2 12.3 10.6 295 610 30
1.5873
TDS 1202.3-3.5 12 25 2.000 12.3 10.2 351 400 760 31
(3/32)
TDS 1203-3.5 3 12.3 9.8 500 895 32
2,381
(116}
TDS  1402-3.5 2 14.3 12.6 315 715 34
1.5875
TDS 1402.5-3.5 14 2.5 2.000 14.3 12.2 35x1 430 890 35
(3/32)
TDS 1403-3.5 3 14.3 1.8 540 1050 36
2.381
(116}
TDS  1602-3.5 2 16.3 14.6 335 820 3R
16 1.5875 35X
TDS 1602.5-3.5 2.5 2.000 16.3 14.2 455 1030 39




ph

Remarks
(1) Flange configuration

As shown in Fig. on the left side, two flange con-

% — Preload fixing key — Seal (both ends) figurations R type (standard) and H type are
b= =3 f_.-“' (2 locations) / available. Select the correct one according to the
L= / / space for the nut mounting portion.
- T T A
: fil IP~e S |EImmTF A, (@) Seal
£ : T /-7 @ 4 g/ B[77 The standard type 1s not provided with a seal.
B uu - & . | 718 However, it is also possible to attach seals to both
| \ X vy ends of the nut.
v i T ] ¥
1 | e
M\ \\_ (3) Stiffness
\ Stiffness shown in Table below is a theoretical
\ ' value obtained from elastic deformation between
\_ spacer L the 1II1rcad groove am‘_l steel ball when an axial
load is applied, assuming that the preload is 10%
B . JIF of basic rated dynamic load (Ca). It is recom-
L o mended to use 80% of each value given in Table
: below.
Unit (mm)
Nut dimensions Nut type
D A B I E L W Y Z H
20 40 6 22 4 58 30 8 4 26 TDS 0802-3.5
20 40 6 25 5 66 30 8 4 26 TDS 0802.5-3.5
22 46 8 27 4 71 34 9.5 55 30 TDS 0803-3.5
23 43 6 22 4 58 33 8 4 28 TDS 1002-3.5
24 47 8 25 5 68 35 9.5 55 30 TDS 1002.5-3.5
26 49 8 27 4 71 37 9.5 5.5 31 TDS  1003-3.5
25 48 8 22 4 60 36 9.5 55 31 TDS 1202-3.5
26 49 8 25 5 68 37 9.5 5.5 k) TDS 1202.5-3.5
28 51 8 27 4 7 39 9.5 55 32 TDS 1203-3.5
26 49 8 22 4 60 37 9.5 55 31 TDS 1402-3.5
28 51 8 25 5 68 39 9.5 53 2 TDS 1402.5-3.5
10 54 8 27 4 71 42 9.5 5.5 34 TDS  1403-3.5
28 51 8 22 4 60 39 9.5 5.5 32 TDS  1602-3.5
32 55 8 25 5 68 43 5.5 9.5 5.5 34 TDS 1602.5-3.5
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TUBULAR TYPE SINGLE FLANGE SINGLE NUT

TC TYPE (Non-preloaded)

4-X drilled

i S I
Y countersink \\ \(/"' “ my
DepthZ N\, 7
A
Ay 0
W (Qiling port)™_
| o
J. ¢
s )\“
« _H ._a s J
. (Oiling port)
S type R type (standard) C type
Serew shalt 0.0, "d" Z 14mm Screw shalt 0.0, "d" 2 10mm Screw shalt 0.0, "d" 2 16mm
|For screw shaft outside diameter "d" = 14mm, four mounting bolt holes (4 x 90°) provided]
Serew O.D Lead Steel ball Center-circle| Serew root | Number of Basie rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N (N prm)
ball circuits Dynamic Static
d g Da dm dr Turns- Cire. Ca Ciar K
TC 1004-2.5 10 4 2.000 10.3 82 25X 1 275 445 9.8
(3/32)
TC 1204-2.5 4 2381 123 9.8 25 %1 375 635 12
12 (1: 32)
TC 1205-2.5 5 e 123 9.8 251 375 633 12
2.381
o (3/32)
IC  1404-2.5 4 2331 14.3 11.8 25X 1 405 750 13
14 ’18
TC 1405-2.5 5 ;1'7; 14.5 11.2 251 685 1190 14
- (332)
TC 1604-2.5 4 16.3 13.8 2.5X%X1 435 860 15
2.381
TC 1605-3 (U8 1L5X2 860 1650 19
la)
TC 1605-2.5 16 5 3175 16.5 13.2 25X1 735 1370 16
TC  1605-5 B 252 1340 2740 31
TC 1606-3 {1/8) 1.3X2 860 650 19
el 6 16.5 13.2 ! 5
IC  1606-2.5 3.175 2.5 %1 735 1370 16
TC 2004-2.5 (3/32) 25X 1 480 1090 17
5 4 203 17.8
TC 2004-5 2.3%1 25X2 870 2170 34
TC 2005-3 (8) 1.5x2 965 2080 23
TC 2005-2.5 5 ? ; 20.5 17.2 25X1 820 1730 19
= 20 LTS
TC  2005-5 25X2 1490 3470 X
TC 2006-3 (5/32) 1.5X2 1280 2560 23
TC  2006-2.5 6 ‘3“%9' 205 163 2.5 1 1100 2130 20
TC 2006-5 i 2.5 %2 1990 4260 38
TC 2504-2.5 (3/32) 2.5 %1 525 1370 21
4 253 228
TC 2504-5 2.381 2.5X2 955 2740 40
TC 2505-3 /e 13X 2 1070 2620 27
TC 2505-2.5 25 5 ;”; 255 222 25%1 910 2180 23
TC 2505-5 o 252 1650 4370 4
TC 2506-3 (5/32) Ly X2 1440 3230 28
TC 2506-2.5 6 :39.(':; 255 213 2571 1230 2690 23
270
TC 2506-5 2.5%2 2230 5390 45




r Seal (both ends)

Remarks

(1) Flange configuration
As shown in Fig. on the left side, R type (standard) and S tvpe
for shaft outside diameters of less than 14mm and R type (stan-
dard) and C type for shaft outside diameters of more than
16mm are available. Select the correct one according to the
space for the nut mounting portion. The R type with shaft
outside diameters of less than l4mm is provided with four
mounting bolt holes (4 x 90°).

(2) Seal
For the type with a seal, the nut length is longer than of the tvpe
without a seal by M. For the type with shaft outside diameters
less than 16mm, the nut has the same length.

(3) Stiffness
Stiffness shown in Table below is a theoretical value obtained
from elastic deformation between the thread groove and steel
ball when an axial load equivalent to 30% of basic rated
dynamic load (Ca) is applied. It is recommended to use 80% of
cach value given in Table below.

Unit (mm)

Nut dimensions Nut type
A G F L M w X Y 7 Q 1 K H
16 27 37 0 36 45 8 45 M6 14 42 22 | TC 100425
50 - 27 37 0 40 4.5 8 4.5 M6 15 45 32 | TC 1204-25
50 30 40 0 40 4.5 8 4.5 M6 15 45 32 | TC 120525
55 27 k] 0 43 55 9.5 53 M6 16 50 34 | TC 1404-2.5
57 30 41 0 45 55 95 55 M6 17 50 34 | TC 140525
57 22 27 38 0 45 5.5 9.5 5.5 M6 — = — | TC 1604-2.5
41 52 TC 16053
63 24 k)| 2 0 51 5.5 9.5 5.5 M6 : = — | TC 1605-2.5
46 57 TC 1605-5
45 56 TC 1606-3
3 5 9.5 5 M6
6 24 o i 0 51 5 5 M6 e s
23 37 TC 2004-2.5
3 k! 5.5 9. 5.5 ) - - -
i 4 5 49 51 2 Mb TC 2004-5
g 52 TC 20053
67 26 27 41 k! 55 5.5 9.5 5.5 M6 — - — | TC 2005-2.5
42 56 TC  2005-5
42 56 TC 2006-3
7 27 30 44 3 59 5.5 9.5 5.5 M6 : - — | TC 2006-2.5
a8 62 TC  2006-5
2 36 TC 2504-2.5
5
69 26 . s 3 57 5.5 9.5 5.5 M6 TC 2504
38 52 TC 25053
73 28 26 40 3 61 55 95 55 M6 TC 2505-2.5
41 55 TC 2505-5
2 56 TC 25063
76 29 30 44 3 64 55 9.5 55 M6 TC 2506-2.5
48 62 TC  2506-5




TUBULAR TYPE SINGLE FLANGE SINGLE NUT

TC TYPE (Non-preloaded)

1?"!1& : port)

A
- G >
R type (standard) C type
Screw 0.D Lead Steel ball | Center-cirele| Serew root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ pm)
ball eircaits Dynamic Static

d £ Da dm dr Turns- Cire. Ca Coa K

TC 2805-2.5 (1/8) 2.5%1 9535 2450 25
. 5 285 25.2

TC 2805-5 23 3.175 2.5%2 1740 4910 48

TC 2806-2.5 (5/32) 25 X1 1290 3030 26
6 285 243

TC 2806-5 3.969 2.5 %2 2350 G060 50

TC 3204-2.5 (3/32) 2.5% 1 580 1760 25
N 4 323 29.8

IC  3204-5 2.381 2.5X2 1050 3520 49

TC 3205-3 /e L5X2 1180 3380 33

TC 3205-2.5 12 5 ";I?S 325 29.2 2.5%1 1010 2810 28

TC 3205-5 2 22 2.5X2 1830 5630 54

TC 3206-3 (63%) 1.5X2 1610 4180 34

TC 3206-2.5 19 3%9 325 283 2.5x1 1370 3480 29

TC 3206-5 - 25%2 2490 6970 55

TC 3 25 (18 5 317 3

TC 3605-2.5 5 &) 6.5 132 251 1060 _.1 0 31

TC 3605-5 36 3.175 25X2 1920 6350 59

TC 3606-2.5 . (5/32) 251 1440 3930 31
= o 36.5 323

I'C  3606-5 3.969 2.5X2 2620 7870 61

TC 4005-3 1.5x2 1300 4240 40

TC 4005-2.5 (1/8) 2.5 %1 1110 3530 33
5 40.5 37.2

TC 4005-5 3.175 25%X2 2010 7070 64

TC  4005-7.5 40 2.5xX3 2870 10600 95

TC 4006-3 15X 2 1770 5260 41

4006-2.5 (5/32) 5% 0 4380 3

.T_‘C 4006-2 6 2 4005 %3 2 1 151 438 4

TC  4006-5 3.969 25X2 2740 8770 66

TC 4006-7.5 2.5X3 3910 13100 98

— 40 —



Remarks
(1) Flange configuration
>l - Seal (both ends) As shown in Fig. on the left side, two flange configura-
/ tions R type (standard) and H type are available. Select
: the correct one according to the space for the nut mount-
ing portion.

(2) Seal
For the type with a seal, the nut length is longer than of
the tvpe without a seal by M.

(3) Stiffness
Stiffn shown in Table below 1s a theoretical value
- obtained from elastic deformation between the thread

- Mo seal groove and steel ball when an axial load is applied,
LBl F JLm assumi{]g that the preload is 30% of basic rated dynamic
L, L J load (Ca). It 1s recommended to use 80% of each value
given in Table below,
Unit (mm)
Nut dimensions Nut type
D A G B F L M W X Y 7z Q
55 83 31 12 ® “_ 3 69 6.6 11 6.3 M6 % A
41 56 TC  2805-5
55 85 31 12 2 4 3 69 6.6 11 6.5 M6 :1,(: BN
48 63 IC  2R06-5
54 81 31 12 2 2 3 67 6.6 1 6.5 M6 TC (s
34 49 TC  3204-5
38 53 TC 3205-3
58 85 32 12 26 41 3 71 6.6 11 6.5 M6 TC 3205-2.5
41 56 TC 3205-5
42 57 TC 3206-3
62 89 34 12 30 45 3 75 6.6 11 6.5 M6 TC  3206-2.5
48 63 TC  3206-5
63 100 38 15 2 H 3 82 9 14 8.5 M6 e 360523
41 59 TC 3605-5
30 48 TC  3606-2.5
63 100 38 15 3 82 9 14 85 M6 .
48 66 IC  3606-5
38 56 TC  4005-3
67 101 39 15 26 " 3 83 9 14 8.5 PTUS N' oxas
41 59 IC  4005-5
56 74 TC 4005-7.5
42 60 TC  4006-3
70 104 40 15 30 a 3 86 9 14 85 prig | 1€ 400625
48 66 TC  4006-5
66 84 TC  4006-7.5
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TUBULAR TYPE SINGLE FLANGE SINGLE NUT

TP TYPE (Oversize ball preloaded)

4-X driled
Y countersink
Depth 7
i
Y
=
¥
A
[Ciling port)
S type R type (standard) C type
Screw shaft 0.0, "d” = 14mm Screw shaft 0.0. "d" 2 10mm Screw shaft O.0. "d” 2 16mm
|For screw shaft outside diameter "d" = 14mm, four mounting bolt holes (4 x 907) provided]
Serew O.D Lead Steel ball Center-circle] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ pm)
ball circuits Dynamic Static
d 2 Da dm dr Turns- Cire. Ca Coa K
TP 1004-2.5 10 4 2.000 10.3 8.2 251 170 225 83
(3132)
™ 1204-2.5 4 2 12.3 9.8 2.5%1 235 320 9.8
12 2.381
(3/32)
TP 1205-2.5 5 12.3 9.8 25X1 235 320 9.8
2.381
(3/32)
TP 1404-2.5 4 2 14.3 11.8 2.5 %1 255 375 11
14 2,381
(1/8)
TP 1405-2.5 5 14.5 11.2 25X 1 430 595 12
1T
(3/32)
TP 1604-2.5 4 5 18]" 16.3 13.8 2.5 %1 270 430 12
TP 1605-3 1.5x2 545 820 16
TP 1605-2.5 16 5 16.5 13.2 25%1 465 685 14
TP 1605-5 25X2 840 1370 26
TP 1606-3 6 165 5% 1.5%2 545 820 16
TP 1606-2.5 - : 2.5X 1 465 GBS 14
TP 2004-2.5 2.5X1 300 545 15
4 203 17.8
TP 2004-5 2.5%X2 545 1090 29
TP 2005-3 1.5X2 605 1040 19
TP 2005-2.5 20 5 20.5 17.2 2.5 %1 520 /65 16
TP 2005-5 25X2 940 1730 3z
TP 2006-3 (532) L5X2 810 1280 20
TP 2006-2.5 6 3;3-69J 20.5 16.3 2.5 %1 690 1060 17
™" 2006-5 R 25X2 1250 2130 j2
TP 2504-2.5 (3/32) 251 330 680 18
4 253 228
™" 2504-5 2.381 25X2 600 1370 is
TP 2505-3 (1/8) 1.5X%2 670 1310 23
L)
TP 2505-2.5 25 5 _*'”% 25.5 222 2.5X%1 575 1090 20
TP 25055 . o 25X2 1040 2180 38
TP 2506-3 (5/32) 15X 2 905 1620 24
TP 2506-2.5 6 19(9 25.5 213 2.5% 1 770 1350 20
TP 2506-5 - 2.5x2 1400 2690 39




I Seal (both ends)

Remarks

(1) Flange configuration
As shown in Fig. on the left side, R type (standard) and S tvpe
for shaft outside diameters of less than 14mm and R type (stan-
dard) and C type for shaft outside diameters of more than
l6mm are available. Select the correct one according to the
space for the nut mounting portion. The R type with shaft
outside diameters of less than 14mm is provided with four
mounting bolt holes (4 x 90, ).

(2) Seal
For the type with a seal, the nut length 1s longer than of the type
without a seal by M. For the type with shaft outside diameters
less than 16mm, the nut has the same length.

A
* — (3) Basic rated load
— No seal Since the ratio of load balls to spacer balls put in the nut is 1:1,
LBl F M the basic rated load of this type differs from that of the other
- > types.
(4) Stiffness
Stiffness shown in Table below is a theoretical value obtained
from elastic deformation between the thread groove and steel
ball when an axial load equivalent to 30% of basic rated
dynamic load (Ca) 1s applied. It 1s recommended to use 80% of
each value given in Table below.
Unit (mm)
Nut dimensions Nut type
D A G B F L M W X b z Q I K H
26 46 == 10 27 37 0 36 4.5 8 4.5 Mé 14 42 28 TP 1004-2.5
30 50 10 27 37 0 40 4.5 8 45 M6 15 45 32 | TP 1204-25
30 50 10 30 40 0 40 4.5 8 45 M6 15 45 32 | TP 1205-25
32 55 - 1 27 38 0 43 5.5 9.5 5.5 M6 16 50 34 | TP 1404-25
34 57 1 30 41 0 45 55 9.5 53 M6 17 50 34 | TP 1405-2.5
34 57 22 1 27 g 0 45 5.5 9.5 5.5 M6 TP 1604-2.5
41 52 TP 1605-3
40 63 24 11 31 42 0 51 5.5 9.5 55 Mo - - - TP 1605-2.5
46 57 TP 1605-5
5 P 1606-3
40 63 24 1 3 % 0 s1 5.5 9.5 5.5 M6 " e
33 44 TP 1606-2.5
23 37 TP 2004-2.5
40 63 3 5 .5 9.5 : M6
’ * i 35 49 t 4 3 % TP 2004-5
38 52 TP 2005-3
44 67 26 1 27 41 3 55 55 9.5 5.5 M6 TP 2005-2.5
2 56 TP 2005-5
42 56 TP 2006-3
48 71 27 1 30 44 3 59 5.5 9.5 5.5 M6 TP 2006-2.5
48 62 TP 2006-5
36 b 350425
46 69 26 11 2 ’ 3 57 5.5 9.5 5.5 M6 _TI 23042
34 48 TP 2504-5
38 52 TP 2505-3
30 73 28 11 26 40 3 61 55 9.5 55 M6 TP 2505-2.5
41 55 TP 2505-5
D) 56 TP 2506-3
53 76 29 11 30 44 3 64 5.5 9.5 5.5 Mo - — - TP 2506-2.5
48 62 TP 2506-5
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TUBULAR TYPE SINGLE FLANGE SINGLE NUT

TP TYPE (Oversize ball preloaded)

Q
(Ciling port) W
- G >
R type (standard) C type
Serew O.D Lead Steel ball | Center-circle] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ prm)
ball circuits Dynamic Static
d £ Da dm dr Turns- Cire. Ca Coa K
TP 2805-2.5 (1/8) 2.5%1 600 1230 21
. 5 285 25.2
TP 2803-5 28 3.175 2.5%2 1090 2450 41
TP 2806-2.5 (5/32) 25X 1 815 1520 22
6 285 243
TP 2806-5 3.969 25X2 1480 3030 43
TP 3204-2.5 (anz2) 25X 1 365 880 22
] 4 323 29.8
P 3204-5 2.381 2.5X2 663 1760 42
TP 3205-3 ) 1L5X2 745 1690 28
TP 3205-2.5 3 5 ;1?5 325 29.2 2.5%1 635 1410 24
TP 3205-5 2 & 2.5X2 1160 2810 46
TP 3206-3 (532) 1.5X2 1010 2090 29
TP 3206-2.5 6 ‘1 %9 325 283 2.5 1 865 1740 25
TP 3206-5 N 2.5X2 1570 3480 47
Tl 3 -2.5 {1/8) 5 5 !
TP 3605-2.5 s 18) 6.5 332 2,51 6063 1590 26
TP 3605-5 16 3.175 25X2 1210 3170 51
TP 3606-2.5 ) (5/32) 25X 1 910 1970 27
= 6 36.5 323
[P 3606-5 3.969 2.5X2 1650 3930 52
TP 4005-3 1.5X2 815 2120 34
TP 4005-2.5 (el 2.5X%1 695 1770 28
5 5 405 372 :
P 4003-5 3.175 25%X2 1260 3530 55
TP 4005-7.3 40 2.5x3 1810 5300 81
TP 4006-3 1.5X2 1110 2630 35
4006-2. (532) 5 950 20 9
.'Ijl" 5-2.5 g 2 4005 %3 2 1 21 2!
P 4006-5 3.969 25X2 1720 4380 57
TP 4006-7.5 2.5X3 2460 6370 84
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Remarks the correct one according to the space for the nut mount-

(1) Flange configuration ing portion.
As shown in Fig. on the left side. two flange configura-
tions R type (standard) and H type are available. Select (2) Seal
7 For the type with a seal, the nut length is longer than of
>  Seal {both ends) the type without a seal by M.
| 3
A 5! "‘E—‘ — / (3) Basic rated load
A Tl i x Sinee the ratio of load balls to spacer balls put in the nut
o 15 1:1, the basic rated load of this tvpe differs from that
E‘ é! 210 ik | of the other tvpes. 2t
an - 5 |
B B’, a4 7 @ I Bf}v B (4) Stiffness
: z I | Stiffness shown in Table below is a theoretical value
A Y obtained from elastic deformation between the thread
y I\ groove and steel ball when an axial load is applied.
] \ o saal assuming that the preload is 5% ol basic rated dynamic
load (Ca). It is recommended to use 80% of each value
feBole 'I;F M given in Table below.
- >
Linit (mm)
Nut dimensions Nut type
D \ G B F L M W X Y 7z Q
26 41 TP 2805-2.5
55 85 3l 12 P i 3 69 6.6 1 6.5 B
30 45 TP 2806-2.5
55 85 31 12 pie % 3 69 6.6 11 6.5 M6 5 28065
54 81 31 12 2 2 3 67 6.6 1 6.5 M6 Ll g
34 49 TP 3204-5
38 53 TP 3205-3
58 85 32 12 26 41 3 71 6.6 11 6.5 M6 TP 3205-2.5
41 56 TP 3205-5
Iy 57 TP 3206-3
62 89 34 12 30 45 3 75 6.6 1 6.5 M6 TP 3206-2.5
48 63 TP 3206-5
63 100 38 15 2 H 3 82 9 14 8.5 M6 (£ ol
41 59 TP 3605-5
30 48 TP 3606-2.5
63 100 38 15 3 82 9 14 85 M6
48 66 TP 3606-5
38 56 TP 4005-3
67 101 39 15 26 " 3 83 9 14 8.5 PTUS _TP b
41 59 TP 4005-5
56 74 TP 4005-7.5
42 60 TP 4006-3
70 104 40 15 30 a 3 86 9 14 8.5 PTI/R ,1? 006-2.3
48 66 TP 4006-5
66 84 TP 4006-7.5
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TUBULAR TYPE SINGLE FLANGE SINGLE NUT

TF TYPE (Offset lead preloaded)

(fing port)

- G >
R type (standard) C type
Screw 0.D Lead Steel ball | Center-circle] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel dia. turns and (N) (NS ppm)
ball chicuity Dynamic Static
d i Da dm dr Turns- Cire. Ca Coa K
(sl
TF 1605-5 16 5 3175 16.5 13.2 2.5%1{%2) 735 1370 32
(3/32)
TF  2004-5 4 20.3 17.8 25 %X 1(x2) 480 1090 35
2.381
] (1/8) o
TF  2005-5 20 5 3.175 20.5 17.2 25X 1(x2) 820 1730 38
TF  2006-5 6 Ga2) 20.5 16.3 25X 1(x2) 1100 2130 39
- 3.069 . P 3 ) 2 :
TF 2504-5 (332) 2.5 X1(x2) 525 1370 42
4 253 228 ; :
IF  2504-10 2.381 2.5x2(xX2) 955 2740 81
TF 2505-5 (gl ‘ 25X 1(%x2) 9210 2180 46
25 5 25.5 222
TF  2505-10 3.175 2.5xX2(x2) 1650 4370 B8
(5/32) y
TF  2506-5 6 25.5 213 2.5 X 1(xX2) 1230 2690 47
3.969
TF  2805-5 (gl 25%1(x2) 955 2450 50
P 5 28.5 25.2 L
TF  2805-10 38 3.175 2.5 %x2(x2) 1740 4910 97
TF -5 (5/32) .5 x <2) 303
II‘ 2806-5 6 5/32 285 243 2.5 % 1{ 2. 1290 3030 31
TF  2806-10 3.969 25 X2(x2) 2350 6060 99
TF % (332) -5 X 10X 2)
'!.I‘ 3204-5 4 2 123 208 2 10x2 580 1760 51
IF  3204-10 2.381 2.5 X2(X2) 1050 3520 98
TF 3205-5 L1/8) 25 x1(x2) 1010 2810 56
3z 5 325 29.2 .
IF  3205-10 3.175 2.5 xX2(%2) 1830 5630 108
TF 3206-3 (5/32) 25X 1(X2) 1370 3480 57
6 325 283 .
IF  3206-10 3.969 2.5x2(x2) 2490 6970 111
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Remarks
(1) Flange configuration
As shown in Fig. on the left side, two flange configura-
s ~ Eedl ortoadd tions R type (standard) and C type are available. Select
| = s the correct one according to the space for the nut mount-
ing portion.

x (2) Seal
~ For the type with a seal, the nut length is longer than of
N Te the type without a seal by M.
= 3 b
- 884 )
=iy (3) Stiftness
Stiffness shown in Table below is a theoretical value
) % obtained from elastic deformation between the thread
¥ L groove and steel ball when an axial load is applied.
 Noseal assuming that the preload is 10% of basic rated dynamic
B F 'm load (Ca). It is recommended to use 80% of each value
2 L T given in Table below.
Unit {mm)
Nut dimensions Nut type
D A G B F L M W X Y Z Q
40 63 24 11 46 57 0 51 55 9.5 5.5 M6 TF  1605-5
40 63 24 11 35 49 3 51 5.5 9.5 5.5 Mo TF  2004-5
44 67 26 11 2 56 3 55 5.5 9.5 5.5 M6 TF 2005-5
48 71 27 11 a8 62 3 59 5.5 9.5 5.5 M6 TF  2006-5
34 48 TF  2504-5
46 69 26 11 3 57 55 9.5 5.5 M6 _
58 72 TF 250410
41 55 TF  2505-5
50 73 28 11 3 61 5.5 9.5 5.5 M6 3
71 85 TF  2505-10
53 76 29 11 48 62 3 o4 =5 9.5 5.5 Mo TF  2506-5
4 56 TF  2805-5
55 85 31 12 3 69 6.6 11 6.5 Mé6
71 36 ; " T |E 2805410
48 63 TF  2806-5
55 85 31 12 3 69 6.6 11 6.5 M6 e
84 99 IF  2806-10
54 81 31 12 34 ¥ 3 67 6.6 11 6.5 M6 (8 S
o J o 3, » WY
58 73 TF  3204-10
41 56 : TF  3205-5
58 85 32 12 3 71 6.6 1 6.5 M6 e
71 86 TF  3205-10
48 63 TF  3206-5
62 89 34 12 ! 3 75 66 1 6.5 M6 | ’
84 99 TF  3206-10
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TUBULAR TYPE SINGLE FLANGE SINGLE NUT

TF TYPE (Offset lead preloaded)

- L >
R type (standard) C type
Screw 0.D Lead Steel ball | Center-circle] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turms and (N) (N/ ppm)
ball circuits Dynamic Static
d g Da dm dr Turns: Cire. Ca Ca K
TF  3605-5 (1/8) 25X 1(x2) 1060 3170 61
- 5 36.5 332 % )
IF  3605-10 18 3.175 25X 2(X2) 1920 6350 118
D e TS P I S 20 -
TF  3606- (532) LS X1(X2) 0 3930 63
_[_I_ W6-5 6 2 %5 323 25_ 1 2. 144 9. h
IF  3606-10 3.969 2.5x2(x2) 2620 7870 122
TF  4003- (1/8) SR 1(x2) ( 353 6
FI 5 5 1 405 472 2 1 2. 1110 0 66
IF  4005-10 40 3.175 2.5x2(x2) 2010 7070 129
F o 4006- (5/32) S 1% 2) 0 4380 68
TF -5 % 532 405 E5 2 I, 2. 151 8 v
TF  4006-10 3.969 2.5 X 2(xX2) 2740 8770 132
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,.-"f Seal (both ends)

No seal

Remarks

(1) Flange configuration
As shown in Fig. on the left side, two flange configura-
tions R type (standard) and C type are available. Select
the correct one according to the space for the nut mount-
ing portion.

(2) Seal
For the type with a seal, the nut length is longer than of
the type without a seal by M.,

(3) Stiffness
Stiffness shown in Table below is a theoretical value
obtained from elastic deformation between the thread
groove and steel ball when an axial load 1s applied.
assuming that the preload is 10% of basic rated dynamic
load (Ca), It 1s recommended to use 80% of each value
given in Table below.

Unit (mm)

Nut dimensions Nut type
D A G B F L M W X Y 7 Q
41 59 TF  3605-5
00 3 3 9 5 N
65 1 8 15 7 © 82 14 8 6 TF 360510
6 TF  3606-5
65 100 38 15 a® o 3 82 9 14 8.5 M6 3606
84 102 IF  3606-10
9 F 4005-5
67 101 39 15 H 2 3 8 9 14 8.5 prigs | ¥
71 89 IF  4005-10
48 66 TF  4006-5
70 104 40 15 3 86 9 14 85 PTI/8
84 102 TF  4006-10
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TUBULAR TYPE SINGLE FLANGE DOUBLE NUT

TD TYPE (Spacer preloaded)

4-X drilled
Y countersink
Depth 7
[3
o
= <
|
'
i 2
- Q i’
¥ (Oiling port} - g
S type R type (standard) C type
Screw shaft 0.D. "d" = 14mm Screw shaft 0.0, "d" Z 10mm Screw shaft 0.0, "d" Z 16mm
|For screw shaft outside diameter "d” = 14mm, four mounting bolt holes (4 x 90°} provided]
Serew O.D Lead Steel ball Center-circle] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ ppm)
hall cirenity Dynamic Static
d 2 Da dm dr Turns- Cire. Ca Coa K
D 1004-2.5 10 4 2.000 10.3 8.2 2.5X%1 275 445 20
(332)
D 1204-2.5 4 2381 123 9.8 25X 1 375 635 23
12 LA
L 13/32)
D 1205-2.5 5 12.3 9.8 2.5x1 375 635 23
2.381
(3/32)
TD  1404-2.5 4 2331 143 1.8 2541 405 750 26
14 | )
TD 1405-2.5 5 b 14.5 11.2 2.5X1 685 1190 29
3175
. (332}
D 1604-2.5 4 16.3 13.8 251 435 860 29
2.381
D  1605-3 (e 1.5X2 860 1650 38
i
D 1605-2.5 16 5 3175 16.5 13.2 25 %1 735 1370 32
D 1605-5 = 2.5xX2 1340 2740 62
™  1606-3 (g L5 X2 o0 1650 38
- 6 16.5 13.2
D 1606-2.5 3.175 2.5X1 735 1370 32
004-2.5 (3/32) 2.5 480 (] 35
‘TD 2 z 4 z 20.3 17.8 : 1020
D 2004-5 2.381 2.5x2 870 2170 68
D  2005-3 (/e L5X2 965 2080 45
TD 2005-2.5 2 5 ;’?5 20.5 17.2 2.5 %1 820 1730 38
TD  2005-5 s 2.5X2 1490 3470 74
D 2006-3 (i) 152 1280 2560 46
(5/32)
D 2006-2.5 [ 3,966 20.5 16.3 251 1100 2130 39
TD  2006-5 B 2.5X2 1990 4260 76
TD 2504-2.5 (3/32) 25%X1 525 1370 42
4 25.3 22.8
TD 2504-5 2.381 2.5xX2 955 2740 81
TD 2505-3 8) L5X2 1070 2620 54
TD 2505-2.5 i 5 Hﬂ 25.5 222 2.5 1 910 2180 46
TD 2505-5 T 2.5 X2 16350 4370 88
D  2506-3 (5132) L5X2 1440 3230 56
TD  2506-2.5 6 3 9‘69‘ 25.5 213 25X 1 1230 2690 47
TD  2506-5 g 2.5 %2 2230 5390 91




Remarks
(1) Flange configuration
As shown in Fig. on the left side. R type (standard) and S type

7 Prefoad fixing key S biitendid for shaft uut:x‘idc diameters of less than 14mm and R type (stan-

g B [ (2 bcations) [ M dard) and C type for shaft outside diameters of more than

i —f— % §ri / / 16mm are available. Select the correct one according to the
5, FI=] % / space for the nut mounting portion. The R tvpe with shaft

outside diameters of less than 14mm is provided with four
mounting bolt holes (4 x 90, ).

Seal

For the type with a seal. the nut length 1s longer than of the type
without a seal by M. For the type with shaft outside diameters
less than 16mm, the nut has the same length.

Spacer \ Noseal  (3) Stiffness
B F | LLE M Stiffness shown in Table below is a theoretical value obtained
B F I LE M ? 5 % :
L L . from elastic deformation between the thread groove and steel

ball when an axial load equivalent to 10% of basic rated
dynamic load (Ca) is applied. It 1s recommended to use 80% of
each value given in Table below.

LUnit {mm)

Nut dimensions Nut type
D A G B F E L M w X Y z Q T K H
26 46 10 24 4 69 0 36 45 8 45 M6 14 42 28 |TD 1004-2.5
30 50 10 24 4 69 0 40 45 8 45 Mo 15 45 32 [TD 1204-2.5
30 50 10 28 3 76 0 40 4.5 8 45 M6 15 45 32 |TD 120525
32 55 11 24 4 70 0 43 5.5 9.5 55 M6 16 50 34 |TD 1404-25
34 57 11 28 k! 77 0 45 55 9.5 55 M6 17 s0 34 |TD 1405-2.5
34 57 22 11 24 4 70 0 45 55 9.5 5.5 M6 : TD 1604-2.5
a8 97 TD 1605-3
40 63 24 11 28 3 77 0 51 55 9.5 55 M6 TD 1605-2.5
43 107 TD 1605-5
= 3
40 63 24 11 2 7 10 3 51 5.5 9.5 5.5 M6 L 1605
30 86 TD 1606-2.5
23 69 TD 2004-2.5
3 5 3 5.5 9. 5 N - — -
40 6 24 11 s & 51 9.5 5 16 B
g 3 97 TD 2005-3
M 67 26 11 27 4 76 3 55 5.5 9.5 5.5 M6 - — |TD 2005-2.5
12 4 106 TD 2005-5
42 110 TD 2006-3
48 71 27 11 30 7 86 3 59 55 9.5 55 M6 TD 2006-2.5
48 133 TD 2006-5
68 D 2504-2.5
46 69 26 11 2 6 3 57 55 9.5 5.5 M6 D23
34 92 TD 2504-5
38 8 102 TD 2505-3
50 73 28 11 26 5 75 3 61 55 9.5 55 M6 TD 2505-2.5
4 5 105 TD 2505-5
42 110 TD 2506-3
53 76 29 11 30 7 86 k! 64 5.5 9.5 55 M6 TD 2506-2.5
48 122 TD 2506-5




TUBULAR TYPE SINGLE FLANGE DOUBLE NUT

TD TYPE (Spacer preloaded)

1()|lir|g;'[xnlb

L6 .
R type (standard) C type
Screw O.D Lead Steel ball  |Center-circle| Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel dia. turns and (N) (N/ pm)
ball circuits Dynamic Static
d 2 Da dm dr Turns- Cire. Ca Coa K
TD 2805-2.5 (1/8) 2.5%1 9535 2450 50
. 5 285 25.2
D 2805-5 28 3.175 2.5%X2 1740 4910 97
TD 2806-2.5 (5/32) 25X1 1290 3030 51
6 285 243
TD 2806-3 3.969 25X2 2350 6060 99
D 3204-2.5 (3nz2) 25X 1 580 1760 51
i 4 323 29.8
D 3204-5 2.381 2.5X2 1050 3520 98
D 3205-3 ) 1L5X2 1180 3380 66
TD 3205-2.5 3 5 ";I?S 325 29.2 2.5%1 1010 2810 56
TD 3205-5 2 22 2.5X2 1830 5630 108
D  3206-3 (532) 1.5X2 1610 4180 68
D 3206-2.5 6 3%9 325 283 2.5 1 1370 3480 57
TD 3206-5 = 252 2490 6970 11
T! 5-2.5 {1/8) 5 317
D 3605-2.5 s 18) 6.5 332 2,51 1060 _.1 0 61
TD  3605-5 6 3.175 25X2 1920 6350 118
D 3606-2.5 ) (5/32) 25X 1 1440 3930 63
= 6 36.5 323
D 3606-5 3.969 2.5X2 2620 7870 122
TD  4005-3 1.5X2 1300 4240 79
TD 4005-2.5 (el 2.5 %1 1110 3530 66
0% 5 40.5 37.2
D 4005-5 3.175 2.5%2 2010 7070 129
TD 4005-7.5 40 2.5x3 2870 10600 190
™D  4006-3 1.5X2 1770 5260 81
006-2.5 (5/32) 5 ] 4380 G
TD 4006-2 6 2 40.5 163 2 1 151 438 58
D 4006-3 3.969 25X2 2740 8770 132
TD  4006-7.5 2.5X3 3910 13100 195




Remarks
(1) Flange configuration

Z - Preload lidng key  Seal bothends) 438 shown 1n Fig. on the left side, two flange configurations R
I 5| < Leiocaons) / tvpe (standard) and C type are available. Select the correct one
2 §_' / according to the space for the nut mounting portion.
By L4 ‘ 4 -
L (2) Seal
i /7 — % | For the type with a seal, the nut length is longer than of the type
R ® g3 79| without a seal by M.
Yy 8 -
i (3) Stiffness
¥E===1 vy  Stiffness shown mn Table below is a theoretical value obtained
from elastic deformation between the thread groove and steel
Snacer \__ Nosesl ball when an axial load equivalent to 10% of basic rated
2pees 3 dynamic load (Ca) is applied. It is recommended to use 80% of
e LE L each value given in Table below.
Lnit (mm)
Nut dimensions Nut type
D A G B I E L M W X \ y Q
26 76 TD 2805-2.5
3 3 6.6 6. M
55 85 1 12 4 5 106 69 5.6 11 5.5 16 TD 28055
30 87 D 2806-2.5
5 3 7 3 69 6.6 6.5 M6
5 85 1 12 iz s 3 5.6 11 i 16 T 38065
22 69 TD 3204-2.5
54 81 31 12 6 3 67 6.6 11 6.5 M6
34 ’ 93 TD 3204-5
38 8 103 D 3205-3
58 85 32 12 26 76 3 71 6.6 11 6.5 Mé |TD 3205-2.5
41 5 106 TD 3205-5
42 111 D  3206-3
62 39 34 12 30 7 87 3 75 6.6 11 6.5 M6 |TD 3206-2.5
48 123 D  3206-5
26 78 TD  3605-2.5
65 00 3 5 5 7 9 .5 Ma
i 1 8 1 a4 109 82 14 8 16 D 3605-5
65 100 38 15 =9 7 A5 3 82 9 14 8.5 Mg | 006
: 48 126 ) i TD 3606-3
38 8 106 TD 4005-3
26 5 79 TD  4005-2.5
67 101 39 15 3 83 9 14 8.5 PT1/8
41 5 109 TD 4005-5
56 5 138 TD  4005-7.5
42 114 D 4006-3
30 90 06-2.
70 104 40 15 7 3 86 9 14 8.5 PTI/8 TD 0eizs
48 126 D 4006-5
66 162 TD _ 4006-7.5




TUBULAR TYPE HIGH LEAD SINGLE FLANGE SINGLE NUT

TCL TYPE (Non-preloaded)

4-X drilled " 4-X drilled )
Y countersink \ P e " ¥ countersink =
Dephz  \ BT Dephz N\

Q
(Oiling por)™, W
x
.
R type (standard)
Serew 0.D Lead Steel ball | Center-cirele] Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel | dia. turns and (N) (N/ pm)
ball circnlts Dynamic Static
d 2 Da dm dr Turns- Cire. Ca Cliat K
(3/32)
TCL 1206-2.5 6 12.5 10.0 25%1 380 630 12
g 2381
(3732)
TCL 1208-2.5 8 12.5 10.0 2.5 %1 380 630 12
2.381
(332)
TCL 1210-2.5 12 10 12.5 10.0 2.5%1 380 630 12
2.381
TCL 1216-1.5 16 1332) 12.5 10.0 1.5 X1 240 3350 71
2.381
oy (3/32)
I'CL  1220-1.5 20 12.5 10.0 1.5 1 240 350 71
2.381
TCL 1410-1.5 {1/8) <1
14 10 14.5 11.2 685 1170 14
TCL 1410-2.5 3.175 251
TCL 1510-1.5 {1/8) L3X1
ey 15 10 15.5 12.2 710 1260 15
I'CL.  1510-2.5 3.175 2.5 %1
0-1.5 (gl 5 X
_I_CI 13101 18 10 1 18.5 15.2 : : TR0 1540 18
I'CL 1810-2.5 3.175 2.5 %X 1
TCL 2012-1.5 (1/8) L5x1
1 0.5 7 70 6l
TCL 2012-2.5 5 2 375 2 17.2 G 5 126 12
(5/32)
TCL 2020-1.3 i 0 6.8 5 X 705 Gl
ICL 202 2 % 565 21 16, 1 1 126 12
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+— Seal {both ends)

Remarks

8]

(3)

Flange configuration

As shown in Fig. on the left side, two flange configura-
tions R type (standard) and S type are available. Select
the correct one according to the space for the nut mount-
ing portion.

Seal
For the type with a seal, the nut length is longer than of
the type without a seal by M.,

Stiffness

Stiffness shown in Table below is a theoretical value
obtained from elastic deformation between the thread
groove and steel ball when an axial load equivalent to
30% of basic rated dynamic load (Ca) is applied. It is
recommended to use 80% of each value given in Table
below.

>
Unit (mm)
Nut dimensions Nut type

D A B ¥ L M W > Y 7 Q 1 K H
30 50 10 30 40 0 40 4.5 8 4.5 M6 15 45 32 TCL 1206-2.5
30 50 10 35 45 0 40 45 8 45 M6 15 45 32 TCL 1208-2.5
30 50 10 40 50 0 40 4.5 8 4.5 M6 15 45 32 TCL 1210-2.5
30 50 10 44 54 0 40 45 g 45 M6 15 45 32 TCL 1216-1.5
30 50 10 50 60 0 40 4.5 & 4.5 M6 15 45 32 TCL 1220-1.5

29 44 TCL 1410-1.5
34 57 11 4 45 5.5 9.5 5.5 M6 17 50 34

41 56 TCL  1410-2.5

31 16 TCL 1510-1.5
34 57 11 _ 4 45 5.5 9.5 5.5 M6 17 50 34 o

39 54 ICL  1510-2.5

3 TCL 1810-1.5
2 65 11 : 4 4 53 5.5 9.5 5.5 M6 21 58 42 POl IBIGH

39 54 TCL 1810-2.5

33 49 TCL 2012-1.5
44 67 4 . 9.5 5 M6 60 44

’ % 45 61 2 43 * o 2k ’ TCL 2012-2.5

46 74 15 47 70 8 59 66 11 6.5 M6 24 66 46 TCL 2020-1.5




TUBULAR TYPE HIGH LEAD SINGLE FLANGE SINGLE NUT

TPL TYPE (Oversize ball preloaded)

4-X drilled 4-X dhrilled i

Y countersink ¥ countersink 30- —— 2?0,_"

Depth 2 Depth 7
i
(Oifing por) W 4
= A
e
Y
B |
.
(Cilng port)
R type (standard) S type
Serew O.D Lead Steel ball | Center-circle| Screw root | Number of Basic rated load Stiffness
Nut type dia. dia. of steel din. turns and (N (N/ prm)
ball circaits Dynamic Static
d 2 Da dm dr Tumns- Cire. Ca Cia K
(3/32)
TPL 1206-2.5 6 12.5 10.0 2.5 %1 380 630 12
2.381
. (3/32}
TPL 1208-2.5 8 12.5 10.0 2.5 %1 380 630 12
2.381
. (3/32}
I'PL 1210-2,5 12 10 2381 12.5 10.0 251 380 630 12
(3/32)
TPL 1216-1.5 16 12.5 10.0 1.5 X1 240 350 7.1
2.381
ol (3/32)
TPL 1220-1.5 20 12.5 10.0 1.5X1 240 350 7.1
2.381
TPL  1410-1.5 {1/8) 1L5X1
14 10 14.5 11.2 6835 1170 14
TPL 1410-2.5 3.175 2.5X1
TPL 1510-1.5 {1/8) L3 X1
s 15 10 15.5 12.2 710 1260 13
I'PL_ 1510-2.5 3175 2.5 %1
TPL -1.5 {1/8) =0
1Pk 18101 18 10 : 185 15.2 : ! 780 1540 18
TPL 1810-2.5 3.175 25 X1
TPL 2012-1.5 {vg) L5X1
12 20.5 17.2 705 1260 12
TPL 2012-2.5 20 3.175 25 %1
(5/32)
TPL 2020-1.5 20 : 21.0 16.8 L3 X1 705 1260 12
3.969




— Seal [bot

Remarks
(1) Flange configuration
As shown in Fig. on the left side, two flange configura-
h ends) tions R type (standard) and S type are available. Select
the correct one according to the space for the nut mount-
ing portion.

¥ (2) Seal
For the type with a seal, the nut length is longer than of
I, the type without a seal by M.
$ |
(3) Basic rated load .
| Since the ratio of load balls to spacer balls put in the nut
¥ is 1:1, the basic rated load of this type differs from that
of non-preloaded.
A\
. Mo seal e
. i o (4) Stiffness . . .
*re ¢ Stiffness shown in Table below is a theoretical value
> obtained from elastic deformation between the thread
groove and steel ball when an axial load 1s applied.
assuming that the preload 1s 5% of basic rated dynamic
load (Ca). It 15 recommended to use 80% of each value
given in Table below,
Unit (mm)
Nut dimensions Nut type
D A B ¥ L M W X \ 7 Q 1 K H
30 50 10 30 40 0 40 4.5 8 4.5 M6 15 45 32 TPL 1206-2.5
30 50 10 35 45 0 40 4.5 8 4.5 M6 15 45 32 TPL 1208-2.5
30 50 10 40 50 0 40 4.5 8 4.5 M6 15 45 32 TPL 1210-2.5
30 50 10 44 54 0 40 4.5 8 4.5 M6 15 45 32 TPL 1216-1.5
30 50 10 50 60 0 40 4.5 8 4.5 M6 15 45 32 TPL 1220-1.5
29 44 TPL  1410-1.5
34 57 11 4 45 5.5 9.5 5.5 M6 17 50 34
41 56 TPL  1410-2.5
’ 31 46 TPL 1510-1.5
34 57 1 4 45 5.5 9.5 5.5 M6 17 50 34 e
39 54 IPL_ 1510-2.5
3 P X
42 65 1 2 i 4 53 5.5 9.5 5.5 M6 21 58 42 Trh Mg
39 54 TPL _ 1810-2.5
33 49 TPL 2012-1.5
44 67 4 5 9.5 5.5 M6 60
’ S 3 i ' " TPL 201225
16 74 15 47 70 8 59 66 11 6.5 M6 24 66 46 TPL 2020-1.5

—57 —



DEFLECTOR TYPE SINGLE FLANGE SINGLE NUT

KC TYPE (Non-preloaded)
KP TYPE (Oversize ball preloaded)

30° 3¢
W

[
Q
(Qiling port)
H type
Serew O.D. Lead Ball dia. Ball cirele | Screw root | Number of Basic rated load Stiffness
PIN dia. din. turns & (daN) (daN/pm)
circaits Dynamic Static
i 2 Da dm dr Turms- Cire. Ca Ci K
KC 0601-3 6.5
6 1 0.800 6.2 5.4 1x3 63 105
KPP 0601-3 11
C0R01-3 =
I\_'(' 8 1 0.800 8.2 74 1x3 70 145 &l
KP  0801-3 13
KC 0802-3 87
8 200 83 7.0 <3
KP 08023 2 1.2 1 125 215 14
C 002-.
I\_( 1002-3 10 2 1.200 10.3 9.0 1x3 135 265 10
KP 1002-3 17
WG S1AAS 12 2 1.200 123 11.0 1=3 145 320 12
KP 12023 ) ) ) ) ) 20
KC 1404-3 (3/32) 16
14 4 14.65 12.2 1x3 480 925
KP  1404-3 2.381 26
b 1eed 16 2 1.200 16.3 15.0 1x4 250 715 2
& 3 5. : 5 5
KP  1602-4 ’ 34
LC1602.5-4
IT(' 1602 16 25 2.000 16.3 14.2 1=4 510 1170 2
KP  1602.5-4 a7




Remarks

(1) Flange Configuration

As shown in Fig. on the left side, normally H type is

available.
[ Seal (both ends)

If another type is needed, please let us know.

Oiling port is provided to the screw O.D. 16mm and over.
4
< B ‘_ w5l e (2) stiffness
s 3 117 [l 2 = & Stiffness shown in Table below is, in case of non-preloaded,
; = a theoretical value obtained from elastic deformation
between the thread groove and steel ball when an axial
load equivalent to 30% of basic rated dynamic load (Ca) is
applied. In case of preloaded, it is shown as a theoretical
value obtained from elastic deformation between the thread
B groove and steel ball when axial load is applied, assuming
that the preload is 5% of basicrated dynamic load (Ca). It
L is recommended to use 80% of each value given in Table
below.
Unit (mm)
Nut dimensions P/N
D A B F L w X Y z Q T H
12 24 35 115 15 18 34 — — — — 16 XE 06010
KP_ 0601-3
14 27 4 12 16 21 3.4 — — — — 18 KC 08013
KP  0801-3
16 28 4 22 26 2 34 - - - - 20 KC 105023
KP 08023
18 35 5 23 28 27 45 — — — - 22 RC - 1002-3
KP 10023
20 37 5 23 28 29 45 — — — — 24 KC 112023
KP 12023
26 45 6 27 3 3% 55 — — — — 28 KC 12
KP  1404-3
25 44 10 30 2 35 55 — — M6 16 29 KC 1024
KP  1602-4
C 2 5.
25 44 10 34 44 35 5.5 — — M6 16 29 "_(" fofa50t
KP  1602.5-4

(Ref) Sl unit system 1daN=10N = 1.02kgf



END DEFLECTOR TYPE SINGLE FLANGE SINGLE NUT

EC TYPE (Non-preloaded)
EP TYPE (Oversize ball preloaded)

30" 30
|
W 4
= Q (il 9 N
. f nn o]
y (Oiling port) [ gp
/
H Q
(QOiling port)
H Type R Type (Standard) C Type
Serew O.D. Lead Ball dia. Ball cirele | Screw root | Number of Basic rated load Stiffness
PIN dia. din. turns & (daN) (daN/pm)
circaits Dynamic Static
i 2 Da dm dr Turms- Cire. Ca Ci K
EC 1210-2.7 12
12 10 2.000 12.5 10.0 27x1 320 585
EP  1210-2.7 20
iC o 1505-2.7 33
EC 2 15 5 632 153 12.8 2.7x] 450 870 1o
EP 1505-2.7 2.381 24
EC 1520-1.7 (1/8) 10
5 0 . £ 7 05 87
EP 1520-1.7 : i 3.175 158 123 : : 8 3 17
EC 1605-2.7 (18) 17
16 16. 13. 7 % 1 78 1480
EP 160527 : : 3.175 oo 2 2 : 28
EC 2010-2.7 (1/8) 20
20 10 20.5 17.2 27+=1 8RO 1850
EP 2010-2.7 3.175 34
EC 2510-3.7 (1/8) 33
25 10 25.5 222 371 1280 3230
EP 2510-3.7 3.175 55




¢ A
_odm_

.

pX

/ Seal (both ends)

i

=l
h=2

¢DEB

Remarks
(1) Flange Configuration

As shown in Fig. on the left side, R type (standard) and
S type for shaft outside diameters of 15mm and less and
R type (standard) and C type for shaft outside diameters
of 16mm and over are available. Select the correct one
according to the space for the nut mounting portion. The
R type with shaft outside diameters of 15mm and less is
provided with four mounting bolt holes (4 x 90°).

(2) Stiffness

Stiffness shown in Table below is, in case of non-preloaded,
a theoretical value obtained from elastic deformation
between the thread groove and steel ball when an axial

load equivalent to 30% of basic rated dynamic load (Ca) is
applied. In case of preloaded, it is shown as a theoretical
value obtained from elastic deformation between the thread
groove and steel ball when axial load is applied, assuming
that the preload is 5% of basicrated dynamic load (Ca). It

is recommended to use 80% of each value given in Table
below.

Unit (mm)

Nut dimensions

w

PIN

24

44

11

32

43

34

45

EC 1210-2.7
EP _1210-2.7

8 45 M6 145 27

28

51

11

19

30

39

55

EC 1505-2.7
EP 1505-2.7

9.5 55 M6 18 32

32

55

11

40

51

43

55

EC 1520-1.7
EP  1520-1.7

9.5 55 M6 20 34

30

49

10

20

30

39

4.5

EC 1605-2.7
EP  1605-2.7

8 45 M6 17 31

36

62

24

13

32

45

49

6.6

EC 2010-2.7
EP 2010-2.7

11 6.5 M6 - -

40

62

24

12

44

56

51

6.6

EC 2510-3.7
EP  2510-3.7

— — M6 — —

(Ref) Sl unit system 1daN=10N = 1.02kgf



11. NIDEC SANKYO BALLSCREW STANDARD STOCK LIST

Ln
9 0 _ i
&4 —¢ ¥ Drilled w
"8 ok Dp 7 2
o -
o
- b
- :
B L N | Ean— =l § 1
b
i
_2Seal
e O
(©iling port) L2 ) L1
L L
Screw Lead Ball dia. Number of | Basic rated load (daN) Shaft dimensions
1| BS0802BIS-CST-111R160 8 2 1.588 25%1 180 250 160 11 45 4 12 6.4
2 BS0802B1S-C5T-166R215 8 2 1.588 2.5x1 180 250 215 166 45 4 12 6.4
3 | BS0804BIS-CST-159R210 8 4 2.000 25%1 240 350 210 159 45 6 12 6
4 | BS0804B1S-C5T-249R300 8 4 2.000 25%1 240 350 300 249 45 6 12 6
5 BS0805B1S-C5T-160R210 8 5 2.000 2.5x1 240 350 210 160 45 5 12 6
6 | BS0805BIS-CST-290R340 8 5 2.000 25%1 240 350 340 290 45 5 12 6
7 | BS0808A1S-CST-157R210 8 8 2.000 151 155 210 210 157 45 8 12 6
8 BS0808A1S-C5T-247R300 8 8 2.000 1.5x1 155 210 300 247 45 8 12 6
9 | BS0810A1S-C5T-157R210 8 10 2.000 1.5%1 155 210 210 157 45 8 12 6
10 | BSO810A1S-C5T-287R340 8 10 2.000 1.5%1 155 210 340 287 45 8 12 6
11 BS1002B1S-C5T-201R250 10 2 1.588 2.5x1 200 360 250 201 45 4 10 8.4
12 | BS1002B1S-CST-351R400 10 2 1.588 251 200 360 400 351 45 4 10 8.4
13 | BS1004BI1S-C5T-190R250 10 4 2.000 251 275 445 250 190 55 5 12 8
14 BS1004B1S-C5T-395R455 10 4 2.000 2.5%1 275 445 455 395 55 5 12 8
15 | BSI010A1S-C5T-192R255 10 10 2.000 1.5%1 175 265 255 192 55 8 14 8
16 | BS1010A1S-C5T-437R500 10 10 2.000 1.5%1 175 265 500 437 55 8 14 8
17 | BS1202B1S-C5T-340R400 12 2 1.588 2.5%1 220 435 400 340 55 5 12 10.4
18 | BS1204B1S-C5T-345R405 12 4 2381 2.5%1 375 635 405 345 55 5 12 9.6
19 | BS1204B1S-C5T-540R600 12 4 2381 2.5%1 375 635 600 540 55 5 12 9.6
20 BS1205B1S-C5T-240R300 12 5 2.381 2.5x1 375 635 300 240 55 5 12 9.6
21 | BS1205BIS-C5T-395R455 12 5 2381 2.5%1 375 635 455 395 55 5 12 9.6
22 | BSI210BIS-C5T-240R300 12 10 2381 2.5x1 380 630 300 240 55 5 12 9.8
23 BS1210B1S-C5T-395R455 12 10 2.381 2.5x1 380 630 455 395 55 5 12 9.8
24 | BSI210BIS-C5T-540R600 12 10 2381 25x1 380 630 600 540 55 5 12 9.8
25 | BS1220A1S-C5T-335R400 12 20 2381 151 240 350 400 335 55 10 12 9.8
26 BS1220A1S-C5T-535R600 12 20 2.381 1.5%1 240 350 600 535 55 10 12 9.8
27 | BS1504B1S-C5T-540R600 15 4 2381 25%1 420 805 600 540 55 5 15 12.6
28 | BSI504BIS-CST-1040R1100 15 4 2381 25%1 420 805 1100 1040 55 5 15 12.6
29 BS1505B1S-C5T-390R450 15 5 3.175 2.5x1 710 1280 450 390 55 5 15 12
30 | BS1505B1S-C5T-540R600 15 5 3.175 25%1 710 1280 600 540 55 5 15 12
31 | BSI505B1S-C5T-1040R1100 15 5 3.175 25%1 710 1280 1100 1040 55 5 15 12
32 BS1510B1S-C5T-390R450 15 10 3.175 2.5x1 710 1260 450 390 55 5 15 12
33 | BSI510B1S-C5T-540R600 15 10 3.175 25%1 710 1260 600 540 55 5 15 12
34 | BSI510BIS-CST-1040R1100 15 10 3.175 2.5%1 710 1260 1100 1040 55 5 15 12
35 BS1520A1S-C5T-385R450 15 20 3.175 1.5%1 455 770 450 385 55 10 15 12
36 | BSI520A18-C5T-535R600 15 20 3.175 1.5%1 455 770 600 535 55 10 15 12
37 | BSI520A1S-C5T-1035R1100 15 20 3.175 1.5%1 455 770 1100 1035 55 10 15 12
38 BS1530-2N-A2S-C5T-533R600 15 30 3.175 1.5x2 840 1540 600 533 55 12 15 12
39 | BS1530-2N-A2S-C5T-1033R1100 15 30 3.175 1.5%2 840 1540 1100 1033 55 12 15 12
40 | BS2005B1S-C5T-520R600 20 5 3.175 2.5%1 820 1730 600 520 75 5 20 17
41 BS2005B1S-C5T-1020R1100 20 5 3.175 2.5%1 820 1730 1100 1020 75 5 20 17
42 | BS2010B1S-C5T-517R600 20 10 3.969 251 1110 2170 600 517 75 8 20 16
43 | BS2010BIS-CST-1017R1100 20 10 3.969 2.5%1 1110 2170 1100 1017 75 8 20 16
44 BS2020A1S-C5T-515R600 20 20 3.969 1.5x1 705 1260 600 515 75 10 20 16
45 | BS2020A1S-C5T-1015R1100 20 20 3.969 1.5%1 705 1260 1100 1015 75 10 20 16
46 | BS2505B1S-C5T-495R600 25 5 3.175 2.5%1 910 2180 600 495 100 5 25 22
47 BS2505B1S-C5T-995R1100 25 5 3.175 2.5x1 910 2180 1100 995 100 5 25 22
48 | BS2510B1S-C5T-492R600 25 10 3.969 2.5%1 1240 2740 600 492 100 8 25 21
49 | BS2510BIS-C5T-992R1100 25 10 3.969 2.5%1 1240 2740 1100 992 100 8 25 21
50 BS2520A1S-C5T-990R1100 25 20 3.969 1.5%1 790 1610 1100 990 100 10 25 21




(Specification & notice)

JIS C5

under 0.005mm

Shaft & Nut: SCM415H

(1) Accuracy Grade
(2) Axial Clearance
(3) Material

(4) The oil for preventing rust is put to the ballscrew when deliveried.

Please lubricate grease or oil by customer side when use the ballscrew.

Unit (mm)
Nut dimensions
D Ln B F A 0 w X Y z H K T Q
20 30 5 25 36 45 27 34 6.5 33 28 28 - -
20 30 5 25 36 45 27 34 6.5 33 28 28 - -
22 30 5 25 38 30 29 34 6.5 3.3 24 34 - -
22 30 5 25 38 30 29 34 6.5 33 24 34 - -
24 36 8 28 44 30 34 4.5 8 4.4 27 40 - -
24 36 8 28 44 30 34 4.5 8 44 27 40 - -
24 35 8 27 44 30 34 4.5 8 4.4 27 40 - -
24 35 8 27 44 30 34 4.5 8 4.4 27 40 - -
24 35 8 27 44 30 34 4.5 8 44 27 40 - -
24 35 8 27 44 30 34 4.5 8 4.4 27 40 - -
23 27 5 22 40 45 31 4.5 - - 31 31 - -
23 27 5 22 40 45 31 45 - - 31 31 - -
26 37 8 29 46 30 36 4.5 8 4.4 28 42 - -
26 37 8 29 46 30 36 4.5 8 4.4 28 42 - -
28 42 10 32 46 30 36 45 8 4.4 28 42 14 M6x1.0
28 42 10 32 46 30 36 4.5 8 4.4 28 42 14 M6x1.0
25 35 8 27 44 45 33 4.5 8 4.4 34 34 - -
30 41 10 31 54 45 41 55 9.5 54 41 41 15 M6x1.0
30 41 10 31 54 45 41 55 9.5 5.4 41 41 15 M6x1.0
30 44 10 34 50 30 40 4.5 8 4.4 32 45 15 M6x1.0
30 44 10 34 50 30 40 45 8 44 32 45 15 M6x1.0
30 49 12 37 54 30 41 55 9.5 54 32 48 16 M6x1.0
30 49 12 37 54 30 41 55 9.5 54 32 48 16 M6x1.0
30 49 12 37 54 30 41 5.5 9.5 5.4 32 48 16 M6%1.0
32 68 12 56 56 30 43 55 9.5 54 32 48 16 M6x1.0
32 68 12 56 56 30 43 55 9.5 54 32 48 16 M6x1.0
32 41 10 31 56 30 43 55 9.5 5.4 32 48 18 M6x1.0
32 41 10 31 56 30 43 5.5 9.5 5.4 32 48 18 M6x1.0
34 44 10 34 58 30 45 55 9.5 54 34 50 18 M6x1.0
34 44 10 34 58 30 45 55 9.5 5.4 34 50 18 M6x1.0
34 44 10 34 58 30 45 5.5 9.5 5.4 34 50 18 M6x1.0
34 52 12 40 58 30 45 55 9.5 54 34 50 18 M6x1.0
34 52 12 40 58 30 45 55 9.5 5.4 34 50 18 M6x1.0
34 52 12 40 58 30 45 5.5 9.5 5.4 34 50 18 M6x1.0
34 62 12 50 58 30 45 55 9.5 54 34 50 18 M6x1.0
34 62 12 50 58 30 45 55 9.5 54 34 50 18 M6x1.0
34 62 12 50 58 30 45 5.5 9.5 5.4 34 50 18 M6x1.0
34 80 12 68 58 30 45 55 9.5 54 34 50 18 M6x1.0
34 80 12 68 58 30 45 5.5 9.5 54 34 50 18 M6x1.0
40 48 12 36 68 30 53 6.6 11 6.5 40 60 22 M6x1.0
40 48 12 36 68 30 53 6.6 11 6.5 40 60 22 M6x1.0
46 65 15 50 74 30 59 6.6 11 6.5 46 66 24 M6x1.0
46 65 15 50 74 30 59 6.6 11 6.5 46 66 24 M6x1.0
46 70 15 55 74 30 59 6.6 11 6.5 46 66 24 M6x1.0
46 70 15 55 74 30 59 6.6 11 6.5 46 66 24 M6x1.0
47 48 12 36 74 45 60 6.6 11 6.5 57 57 - M6x1.0
47 48 12 36 74 45 60 6.6 11 6.5 57 57 - M6x1.0
52 65 15 50 86 30 68 9 14 8.6 52 78 30 M6x1.0
52 65 15 50 86 30 68 9 14 8.6 52 78 30 M6x1.0
52 70 15 55 86 30 68 9 14 8.6 52 78 30 M6x1.0




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 8
end specification. Lead 2
(2) Customized shaft end machining is also available. Overall length ~215mm
Grade C3 or C5
48-2.0
10
4-¢3.4 Drilled 30
@5 5 Countersink Depth 3 3 0 5 . 25
y I5 = S
) nal | & ~
% ) 2 S 9 2
el
RO.2 4 RO.2
or less T or less
0.8
4
5.8
10 27
37 84 Thread length o]
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia cirele Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance ' circuits b i Stafi (daN-cm)
nami
d ¢ L Da dm dr [TumsxCire| YT StatC K
Ca Coa
0 160 115 145 7.0 0(‘)0120~
BS0802-160 0005 8 2 or less 1.588 8.3 6.6 2.5x1 .
X 180 250 7.9 —
or less
0 )15 115 145 7.0 0(')012{
BS0802-215 0005 8 5 or less 1.588 83 6.6 2.5x1 -
) 180 250 7.9 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 8
end specification. Lead 4
(2) Customized shaft end machining is also available. Overall length ~300mm
Grade C3orC5
$8-4.0
10
4—¢3 .4 Drilled 30
$6 5 countersink Depth 3.3 25
v ©
[o)!
g % ™~
<
O-O Ooxs\ %3 \gf 14 .—; > g QDr’L()()@ Q g
3| LSy SR e ———
A RO.2 =" RO.2
M8X1.0 orless ;‘é _orless |
0.8
4
NEIR 658
10| 27
37 6 Thread length 9
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia circle Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
0 210 150 175 7.1 0(.)0122~
BS0804-210 0003 8 4 oF Jess 2.000 8.3 6.2 2.5%1 -
) 240 350 8.0 —
or less
0 300 150 175 7.1 06012;
BS0804-300 0,003 8 4 or less 2.000 8.3 6.2 2.5%1 -
) 240 350 8.0 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 8
end specification. Lead 5
(2) Customized shaft end machining is also available. Overall length ~ 340mm
Grade C3 or C5
$8-5.0
10
4-¢4 5 Drilled 36
@ 8 countersink Depth 4 . 4 5 o6
0 ©
= 3
k o O & ‘ = NS 2, Lt’: ©
SSO O0s\%  DINGe | ‘_i Y ()O'OG@ el e
] 1
¢ @ el e
ﬁ! ™\ RO .2 ! RO.2
(D)) 2, MEX1.0 orless ] i orless |\
3 N - =
08
9 4
PR | 6.8
10| 27
37 a]s! Thread length q
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
) Lead Ball dia. circle R
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance ' circuits b i Stafi (daN-cm)
d ¢ L Da dm ar TumsxCirc. ynamic tatic K
Ca Coa
0 150 175 7.1 0‘0012;
BS0805-210 8 5 210 2.000 8.3 6.2 2.5x1 .
0.005 or less
240 350 8.0 —
or less
0 . 150 175 7.1 0(‘)012;
BS0805-340 8 5 340 2.000 8.3 6.2 2.5%1 :
0.005 or less
240 350 8.0 —
or less




(1) Attached drawing shows Sankyo standard shaft

Screw O.D. 8
end specification. Lead 8
(2) Customized shaft end machining is also available. Overall length ~300mm
Grade C3orC5
#8-8.0
10
4-$4 .5 Drilled 35
@8 Countersink Depth 4 . 4] 3—57
o n ©
by l =y ~
S 5y :
& | 0
% 4 e g4l @
] e —————— : N S e — Y
Ro.2 - RO.2
jor less ! ! or less
} 08
L .
68 |1l
37 818 Thread length g
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
. Lead Ball dia. circle .
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
0 95 100 4.2 06012;
BS0808-210 8 8 210 2.000 8.3 6.2 1.5x1 -
0.005 or less
155 210 49 —
or less
0 95 100 42 06012;
BS0808-300 8 8 300 2.000 8.3 6.2 1.5%1 .
0.005 or less
155 210 49 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 8
end specification. Lead 10
(2) Customized shaft end machining is also available. Overall length ~ 340mm
Grade C3 or C5
$8-10.0
10
A4-$4.5 Drilled 35
@ 8 Countersink Depth 4 . 4 3 27
10
- S
oz I = & B
ll iy ook e
~ = = L = =
F0.2 o Ro.2
lor less 1 or less
= _orless |}
4
68 |1l
27
37 8|8 Thread length 9|
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
) Lead Ball dia. circle R
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance : circuits b . Stati (daN-cm)
d ¢ L Da dm dr  |TumsxCire,| PYmamic  Statie K
Ca Coa
0 92 100 4.2 0(‘)0122“
BS0810-210 8 10 210 2.000 8.3 6.2 1.5%1 .
0.005 or less
155 210 4.9 —
or less
0 . 92 100 42 0(‘)012;
BS0810-340 8 10 340 2.000 8.3 6.2 1.5%1 :
0.005 or less
155 210 49 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 10
end specification. Lead 2
(2) Customized shaft end machining is also available. Overall length ~400mm
Grade C3orC5
$10-2.0
5 27
4-$4 5 Drilled
. 51 22
) 95° o el
24 s & o =
: & = 10
TR o 9% 2% B sl 2 oo 9 €
- & . 4 .
BB wexa o e J'ct Blets
08
31 9 4
+ 68
101 27
37 84 Thread length g
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia circle Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm dr [Tumsxcire| DYRame  Statie K
Ca Coa
0.02 ~
0 130 180 8.4 020
BS1002-250 10 2 250 1.588 10.3 8.6 2.5%1 -
0.005 or less
200 360 9.4 —
or less
0 .y 130 180 8.4 0(.)0220~
BS1002-400 10 2 00 1.588 10.3 8.6 2.5x1 .
0.005 or less
200 360 9.4 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 10
end specification. Lead 4
(2) Customized shaft end machining is also available. Overall length ~455mm
Grade C3 or C5
$10-4.0
4—¢4 5 Drilled 10
@ B Countersink Depth 2] | 4 37
207, J0° B 29 | g
o] o
; by - 9 o
© Sl | : Py o ™~
oy 006\ 006\ by &Q ] y 3 ()Q’?/ 00/0 R
o g DU PR i = = -
~ 4 Il
<5 AC 2 ’ b RO.2
M10X1.0 or less ; or less
- 09
10 5
= | 78
15 30
45 105 Thread length - 10
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
) Lead Ball dia. circle R
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance ' circuits b i Stafi (daN-cm)
d ¢ L Da dm dr  |TumsxCire,| PYmamic  Statie K
Ca Coa
0 170 225 8.3 0‘0022(;
BS1004-250 10 4 250 2.000 10.3 8.2 2.5x1 -
0.005 or less
275 445 9.8 —
or less
0 A 170 225 8.3 0(‘)022&
BS1004-455 10 4 33 2.000 10.3 8.2 2.5%1 .
0.005 or less
275 445 9.8 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 10
end specification. Lead 10
(2) Customized shaft end machining is also available. Overall length ~ 500mm
Grade C3 or C5
#10-10.0
’ 12
4-¢4 5 Drilled 42
@8 countersink Depth 4 _ 4] 10 32
w©
7 By o
e ol o .
Q@ :{::1 o a U I
< y i - S =
] — % L — -
Y <
RO.2 = | RO .2
or less ; or less
-L - 09
5
~ 79
(Oiling port) 15 30
45 1018 Thread length 10
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
. Lead Ball dia. circle .
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
0 110 130 53 O(')OZZON
BS1010-255 10 10 255 2.000 10.3 8.2 1.5x1 -
0.005 or less
175 265 59 —
or less
0 110 130 53 0(.)0220~
BS1010-500 10 10 300 2.000 10.3 8.2 1.5%1 .
0.005 or less
175 265 5.9 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 12
end specification. Lead 2
(2) Customized shaft end machining is also available. Overall length ~400mm
Grade C3 or C5
$12-2.0
. 10
4-¢ 4 5 Drilled 35
@ 83 Countersink Depth 4 4 3 o7
@ . [ ©
P . g 0
© Ole | X o ~
S Oo@ & s O i © by O ©0© s D
- _ _ _ _ =
| )
RO.2 RO.2
M10X1.0 orless or less
09
10 5|
= i 79
15 30
45 105 Thread length 10
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
) Lead Ball dia. circle R
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance ' circuits b i Stafi (daN-cm)
d ¢ L Da dm dr  |TumsxCire,| PYmamic  Statie K
Ca Coa
0.04 ~
0 140 220 9.8 030
BS1202-400 12 2 400 1.588 123 10.6 2.5x1 -
0.005 or less
220 435 11 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 12
end specification. Lead 4
(2) Customized shaft end machining is also available. Overall length ~ 600mm
Grade C3orC5
¢12~4.0
4-45 5 Drilled 10 a1
$9 . 5 countersink epth B | 4] 10 31
5 950 J' %)
o o
= T K ©
= RN
o Ol o ! i - o ™~
- 00.0 by \Ogi s 1 = [ C)o(") he | 2
= - - — . — 1Y 3 Z — T
N T ' ) J
RO.2 4l " RO.2 l
M10X1 .0 A or less q—_-qg] or less
[ 0.9
: o |B e
(Oiling port) 15 30
45 105 Thread length 10|
Overall length L
Unit (mm)
Screw Overall . Ball Screw [ Number of | Basic rated load Stiffness
. Lead Ball dia. | circle }
PIN Axial O.D. length dia root dia. | tumns & (daN) (daN/um) | Torque
clearance ' circuits b i St (daN-cm)
14 I3 L Da dm dr TumsxCirc.| ~Y"amMe atie K
Ca Coa
0 105 235 | 320 9.8 06120~
BS1204-405 12 4 2.381 12.3 9.8 2.5x1 '
0.005 or less
375 635 12 —
or less
0 235 320 9.8 06126
BS1204-600 12 4 600 2.381 12.3 9.8 2.5x1 '
0.005 or less
375 635 12 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 12
end specification. Lead 5
(2) Customized shaft end machining is also available. Overall length ~455mm
Grade C3 or C5
#12-5.0
4-¢$4 5 Drilled 10 44
d8 Cnunie;slnk Depth 4 . 4 10 34
20", 30° ©
Q s}
- < = % N
O <& SR 1 © a by
- Oo& o5 o \Q i 1 by & Qo@ RN g
9 == — el T [
o 11 Al '_I J ¥
RO.2 ! .
M10X1.0 or less I‘:%H |;rolesasx
s 0.9
10 5
Oili rt T T 79
(Qiling port) 15 30
45 1019 Thread length 10
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia cirele Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance : circuits b . Stati (daN-cm)
nami
d ¢ L Da dm dr |TumsxCire| e SIAUC K
Ca Coa
0 235 320 9.8 010~
300 0.40
BS1205-300 12 5 2.381 123 9.8 2.5x1
0.005 or less
375 635 12 —
or less
0 235 320 9.8 0.10~
455 0.40
BS1205-455 12 5 2.381 12.3 9.8 2.5%1
0.005 or less
375 635 12 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 12
end specification. Lead 10
(2) Customized shaft end machining is also available. Overall length ~ 600mm
Grade C3 or C5
¢$12-10.0
4-¢5 5 Drilled 10
49
@9 . 5 Countersink Depth 5 4
20" _ 30° 12 37 °
gy g
< ©
a m al B
m Sle | ! el ™~
A 00'6\ Oé\ g&’ ri - Q\’OQO \&> g
|
o - H— B 1
RO.2 ) .
M10X1.0 or less lEroleses
 pu 09
10 5
fe [Sad SR 79
(Oiling port) 15 30
45 109 Thread length 10
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia circle Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
nami
d ¢ L Da dm dr |TumsxCire | YTme SIAUC K
Ca Coa
0 240 315 10 061500~
BS1210-300 12 10 300 2.381 12.5 9.8 2.5%1 -
0.005 or less
380 630 12 —
or less
0 240 315 10 010~
455 0.50
BS1210-455 12 10 2.381 12.5 9.8 2.5%1
0.005 or less
380 630 12 —
or less
0 240 315 10 010~
600 0.50
BS1210-600 12 10 2.381 12.5 9.8 2.5%1
0.005 or less
380 630 12 -
or less

75—



12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 15
end specification. Lead 5
(2) Customized shaft end machining is also available. Overall length ~ 600mm
Grade C3 or C5
#12-20.0
4~35 5 Drilled 10 58
$9 5 comersnkpestn 5 4
30n 30° 12 i 56 ©
\;/T'\7 m (la”
e by I 0
< o & & 8 AN S: t = [ g @
© 9 No = \’ o ‘ i (O EY
@ { i g T~ § =" - Tr ;
< © - . W L
I RO.2 : .
: M10X1.0 or less i Erolesg X
’L It 09
10 5
(Oiling port) 4-1 5><. ) 30 ;
45 10{8 Thread length . (10
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia cirele Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance circuits b . Stati (daN-cm)
nami
d ¢ L Da dm dr [TumsxCire| YT StatC K
Ca Coa
0 150 175 6.1 010~
400 0.50
BS1220-400 12 20 2.381 12.5 9.8 1.5%1
0.005 or less
240 350 7.1 —
or less
0 150 175 6.1 010~
600 0.50
BS1220-600 12 20 2.381 12.5 9.8 1.5x1
0.005 or less
240 350 7.1 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 15
end specification. Lead 4
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3orC5
#15-4.0
4955 Drtes . "
PG | 5 countersinkDepth 5y /]
°30° 19, 31 | ©
9 2
7 Il ol o
o I 0 =
o o & ! J S i ) [
NERSRIRNS . i s A A
© l
© R P . . -t
Lo .
RO. s 5 .
i M12X1.0 Ry 1 : EER
'@ 1.15
10 =
€ = - 9.15
(Oiling port) 15 30
45 1019 Thread length 12
Overall length L . 7J
Unit (mm)
Ball . .
Screw Lead Overall Ball dia circle Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
nami
d ¢ L Da dm dr [TumsxCire| YT StAHC K
Ca Coa
0 265 400 12 O(')lg(;
BS1504-600 15 4 600 2.381 15.3 12.8 2.5x1 -
0.005 or less
420 805 14 —
or less
0 y 265 400 12 0(.)1;)(;
BS1504-1100 15 4 00 2.381 15.3 12.8 2.5x1 .
0.005 or less
420 805 14 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 15
end specification. Lead 5
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
$15-5.0
12
4-¢5 5 Drilled "
$Q . 5 Countersink Depth 5 4
° 300 T ©
O}
9 3
| o
IR e 0 o o =
00@ 00\5\ by \o‘\@ 3 % 00<‘9 S e
T 1 _ HAN o I —
RO.3 RO.3
%& M12X1.0 or less or less
“ 1.15
10 &
(== = 9.15
MEX 1.0 45| 30
(Giling port) 45 10[5 Thread length 12
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia cirele Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance ' circuits b i Stafi (daN-cm)
nami
d ¢ L Da dm dr [TumsxCire| YT StatC K
Ca Coa
0 450 640 13 0‘0150()“
BS1505-450 15 5 450 3.175 15.5 12.2 2.5x1 -
0.005 or less
710 1280 15 —
or less
0 450 640 13 010~
600 0.60
BS1505-600 15 5 3.175 15.5 12.2 2.5%1
0.005 or less
710 1280 15 —
or less
0 450 640 13 010~
1100 0.70
BS1505-1100 15 5 3.175 15.5 12.2 2.5x1
0.005 or less
710 1280 15 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 15
end specification. Lead 10
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
#15-10.0
4—-¢5 5 Drilled 2
$9 . 5 Countersink Depth | 4 52
20 30° 12, 40 o
9 = 9
o by : o o ol o
o < i ; L & ol 3
by Qs G [\% , — i by sy el
o R P | 222 || i e | =
r RO.3 Shy H RO 3
M12X1.0 or less 3 + or less
o 1.15
10 sl
— e 9.15
15 30
(Oiling port) 45 105 Thread length 12
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia circle Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm dr [Tumsxcire| DYRame  Statie K
Ca Coa
0 445 630 13 061500N
BS1510-450 15 10 450 3.175 15.5 12.2 2.5x1 -
0.005 or less
710 1260 15 —
or less
0 445 630 13 0(.)12(;
BS1510-600 15 10 600 3.175 15.5 12.2 2.5x1 -
0.005 or less
710 1260 15 —
or less
.10 ~
0 445 630 13 0.10
1100 0.70
BS1510-1100 15 10 3.175 15.5 12.2 2.5%1
0.005 or less
710 1260 15 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 15
end specification. Lead 20
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
#165-20.0
12
4-¢3 5 Drilled
©
(=]
N
¢ ol 2
- <
- o & QQ@ g A=Y
'
- N R |
. =
RO.3 bl RO.3
or less + or less l
A 1.15
9.15
(Oiling port) 45 105 i Thread length 12
Overall length L
Unit (mm)
Ball
Screw Lead Overall Ball dia cirile Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance ' circuits b i Stafi (daN-cm)
d ¢ L Da dm ar TumsxCirc. ynamic tatic K
Ca Coa
0 285 365 8.0 0‘0150()“
BS1520-450 15 20 450 3.175 15.75 12.2 1.5%1 -
0.005 or less
or less 455 770 9.2 —
0 285 365 8.0 0(‘)12(;
BS1520-600 15 20 600 3.175 15.75 12.2 1.5%1 -
0.005 or less
or loss 455 770 9.2 —
0 285 365 8.0 0(')13(;
BS1520-1100 15 20 1100 3.175 15.75 12.2 1.5x1 .
0.005 or less
or less 455 770 9.2 —




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 15
end specification. Lead 30
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
#15-30.0
4-¢5 5 Drilled 12 50
$9 .5 Countersink Depin 5.4
207 __30° 12 68 ©
C [y o8 o 9
| <3 0] w| o
M| 9 ks o oo 3
= \0'3’ PN A 5% Qoo" e
T8 et B —
/ < l
:‘é RO.3 ! R0O.3
or less + or less
1.5
5
- 9.15
30
(Giling port) 45 1018 Thread length 12
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia circle Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
BS1530-600 0005 15 30 600 3.175 15.75 122 2.5x1 840 1540 18 —
or less or less
BS1530-1100 0.005 15 30 600 3.175 15.75 12.2 2.5%1 840 1540 18 —
or less or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 20
end specification. Lead 5
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
$20-5.0
17
4-¢6.6 Drilled
rilies 48
¢ 1 1 Countersink Depth 5 5
20 30° 12 36 o
M15X1.0 b~ S
g = g 7
o = <] 0
o & 0| Q3| ! o \ 1 o2 =g
0 o by & - ) ;,l (S AR
® 1 T [ " 1T - 7/[
© 0
I
RO.3 - RO.3
’ 28, U orless + or less
SN 1.15
15 5|
10.15
20 40
(Oiling port) 60 15 |5 Thread length 12
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia cirele Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance : circuits b . Stati (daN-cm)
nami
d ¢ L Da dm dr [TumsxCire| YT StatC K
Ca Coa
0 520 865 16 0‘0250 4N
BS2005-600 20 5 600 3.175 20.5 17.2 2.5x1 -
0.005 or less
820 1730 19 —
or less
0 y 520 865 16 0(‘)069;
BS2005-1100 20 5 0o 3.175 20.5 17.2 2.5x1 :
0.005 or less
820 1730 19 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 20
end specification. Lead 10
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
#20-10.0
) 17
4—¢6 .5 Drilled
1 1 Countersink Depth 55 5 65
ountersink Depth (5 |
o 50
[ts)
[=)
©
g : 7
IR Q ; o J9
< \9 e el ST
© l
4 1
5 1
RO .3 4 RO .3
or less, | or less
1.15
5¢
10.15
40
2-M6X1.0
(Oiling port) 60 15 {8 Thread length 1p
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
. Lead Ball dia. circle .
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
0 700 | 1085 17 Ofg "
BS2010-600 20 10 600 3.969 21 16.3 2.5%1 -
0.005 or less
1110 2170 20 —
or less
0 700 | 1085 17 Oif;
BS2010-1100 20 10 600 3.969 21 16.3 2.5%1 .
0.005 or less
1110 2170 20 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft

Screw O.D. 20
end specification. Lead 20
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
$20-20.0
) 17
4—$6 .6 Drilled 20
@ 4 1 countersink Depth 5 5
20° 30° 15 55 ©
O
©
3 m
; <
0} & ! o ~ O
by \\‘2\ ;--1' < N2 S
{a} [ _ LI, I S S | N
© |
|
RO.3 Lt RO.3
or less | or less
1.15
10.15
40
(Oiling port) 60 158 Thread length 12
Overall length L
Unit (mm)
Ball . .
Screw Lead Overall Ball dia cirele Screw | Number of | Basic rated load Stiffness
PN Axial O.D. length ’ dia root dia. | turns & (daN) (daN/um) | Torque
clearance : circuits b . Stati (daN-cm)
d ¢ L Da dm dr  |TumsxCire,| PYmamic  Statie K
Ca Coa
0 445 630 10 0‘0395;
BS2020-600 20 20 600 3.969 21 16.3 1.5%1 .
0.005 or less
705 1260 12 —
or less
0 y 445 630 18 O‘llff
BS2020-1100 20 20 0o 3.969 21 16.3 1.5x1 :
0.005 or less
705 1260 24 —
or less




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 25
end specification. Lead 5
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3orC5
#25-6.0
22
4-96 6 Drilled 48
% 1 1 Countersink Depth .5 B 36
e 5. o
n = ™~
M20X1 .0 a o 3 @
| o °
@ % - %_l | - ,ri Y P sl @
~ J ~ _ - ] Bl - -
10 |
1 y |
RQ. ] ) -l RO 3
e} or less, i or less
3 16 110 U 135
27 53 15.39
(Oiling port) 80 20 B Thread length 18
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
. Lead Ball dia. circle .
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
0 575 | 1090 20 O(')l;‘;
BS2505-600 25 5 600 3.175 255 222 2.5x1 .
0.005 or less
910 2180 23 —
or less
0 y 575 | 1090 20 0(.)0; 6~
BS2505-1100 25 5 00 3.175 25.5 222 2.5x1 .
0.005 or less
910 2180 23 —
or less




12. SHAFT END MACHINING SERIES

(1) Attached drawing shows Sankyo standard shaft Screw O.D. 25
end specification. Lead 10
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
$25-10.0
4-#9 Drilled 22 55
# 1 4Countersink Depth 8 . 6 15 50
30 30° ©
)
o
M20X1.0 9 2
- : ol e 0 t 2 o
C‘o\? @ Q %‘o\_ | Q i C'J) o& = 9
© , , i 7 , 4] /{
~
]
2 ! OF;?égs t o??e'ss
~ o, ts] H or less|
=ty @N < 16 120] 135
15.35
52 27 53
\2:’1’!6}4& 80 20 |8 Thread length 18
(Oiling port)
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
) Lead Ball dia. circle R
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance : circuits b . Stati (daN-cm)
d ¢ L Da dm dr  |TumsxCire,| PYmamic  Statie K
Ca Coa
0 495 820 18 017~
600 0.97
BS2510-600 25 20 3.969 26 213 2.5x1
0.005 or less
or less 1240 2740 24 —
0 y 495 820 18 0‘103 5~
BS2510-1100 25 20 0o 3.969 26 21.3 2.5x1 :
0.005 or less
or less 1240 2740 24 —




(1) Attached drawing shows Sankyo standard shaft Screw O.D. 25
end specification. Lead 20
(2) Customized shaft end machining is also available. Overall length ~ 1100mm
Grade C3 or C5
$26-20.0
4-¢9 Drilled 22 70
® 1 4 Countersink DepthS . 5 15 55
s}
- — - o
0 s
ol o o 0 ! > o bt o
o 3 Y H j -
et < p ol
- \5‘_' E-Y H < Y
1
R e 1T ;u
o 4 ! -
& / RO.3 I o RO.3
2, 0 orless ; orless
>\@ 3 i6 19 135
S 57 53 1536
2-MEX1.0 80 20 |a Thread length 18
(Oiling port) 1
Overall length L
Unit (mm)
Ball . .
Screw Overall . . Screw | Number of | Basic rated load Stiffness
. Lead Ball dia. circle .
PN Axial O.D. length dia root dia. | turns & (daN) (daN/um) | Torque
clearance . circuits b o Stafi (daN-cm)
d ¢ L Da dm ar TurnsxCirc. ynamic tatic K
Ca Coa
0 495 805 13 Oilf;
BS2520-1100 25 20 1100 3.969 26 213 1.5x1 -
0.005 or less
790 1610 14 —
or less




13, MANUFACTURING, ASSEMBLING & INSPECTION FACILITIES

Laser Type Screw Lead Automatic Measuring Machin Application Example: Measurement of Lead and Nut Assembly (PAT.)

—88—



14. HANDLING PRECAUTIONS FOR BALL SCREWS

As Ball Screws are precision parts, carefully handle them by referring to the following

instructions:

Lubrication

1. Thoroughly check the lubricant condition before use.
Improper lubrication will shorten the service life of Ball Screw.

2. When lubricating grease is applied to Ball Screw, use the Ball Screw directly.
However, if dust and chips accumulate on the surface of grease coating, clean it with pure kerosene or degrease,
and then apply new lubricating grease of the same type as coated on the Ball Screw before use.
When degreasing Ball Screw, avoid using organic solvent which may melt acrylic adhesives.

3. Check the grease 2 to 3 months after Ball Screw is used for the first time. If the grease is extremely dirty, wipe
off old grease and apply a sufficient amount of new grease. Thereafter, check and replenish every year, but
perform periodic check and maintenance according to operating conditions for the Ball Screw.

Handling

1. Never disassemble Ball Screw. Other wise, dust may enter it, resulting in an accient and degrading accuracy.

2. Avoid reassembling Ball Screw on the user side. Otherwise the function of the Ball Screw may be lost due to
incorrect assembling. Send the Ball Screw to our company for repair and reassembly at your expense.

3. As Ball Screw or Nut may sometimes drop spontaneously, be careful not to get hurt. If Ball Screw drops, its
function may be lost due to a damage to the circulating parts etc.
In this case, the Ball Screw should be checked by our company.
Be sure to send it to our company for check and repair at your expense.

4. When Ball Screw drops, the circulating parts, shaft outside surface, ball groove, etc, may be flawed or scratched.

Operating Precautions

1. Use Ball Screw in a clean environment. Prevent dust and chips from entering Ball Screw by using a dustproof
cover. Dust and chips which enter Ball Screw due to insufficient dustproofing may adversely affect the perfor-
mance of the Ball Screw, causing to lock it or damage the circulating parts or sometimes drop the table.

2. For operating speed of Ball Screw, refer to ~Permissible Operating Speed” given in Sankyo BALL SCREW
CATALOG or specifications and drawings supplied by our company.

If the permissible operating speed is exceeded during operation, the circulating parts may be damaged, some-
times resulting in a lock or an accidental drop of the table.

When Ball Screw is mounted on a vertical axis, it is recommended that safety nuts or drop prevention be provid-
ed. For details of a safety device, contact our company.

3.If Ball Screw Nut is overrun, the ball may drop, the circulating part may be damaged or the ball groove may
dent, causing a malfunction.

Be careful not to overrun Ball Screw without fail.
If your Ball Screw is overrun, contact our company. We will check it or take proper countermeasures at your
expense.

4. The operating temperature limit is usually set at less than 80 °C. Avoid operating Ball Screw at higher tempera-
ture than the temperature limit. Otherwise, the circulating parts and sealing parts may be damaged.

Storage

1. When storing Ball Screw, keep it in the original package supplied by our company. Do not unpack or tear the
package except in case of need. Otherwise, dust may enter Ball Screw, resulting in resting and deterioration of
the performance.

2. It is recommendable to store Ball Screw as follows;

(1) Place it horizontally in the original package supplied by our company.
(2) Put a sleeper on Ball Screw and place them horizontally in a clean place.
(3) Suspend Ball Screw in a clean place.



Sankyo Precision Ball Screw Ordering Information

Name:
Title:
Company Name:
Company Address:
Name of machine in use:
Drawing or sketch: Attached
Not attached (Draw rough sketch below.)

1. Loading conditions

1-1 Max. axialload N No.ofrev._______ rpm Operatingratio__________ %
Normal axial load N No. of rev. rpm Operating ratio %
Min. axialload N No.ofrev.______ rpm Operatingratio_________ %
1-2 Max. axial staticload N Total - %
1-3 Existence of one-side load (Avoid if possible.)
No. Yes Moment load. N-m Radial load. N
2. Installation
2-1 Supported length mm Supporting method
3. Operating conditions
3-1Max.stroke _— mm
3-2 Liferequired ______ hr. km____ X 10rev
3-3 Shaft rotation — Nut rotation
3-4 Shockless smooth operation____ Ordinary operation______ Vibratory operation.

4. Dimensions
4-1 Nominal shaft outside diameter mm

4-2 Nominal lead, mm (Pitch mm) Right-hand thread Left-hand thread
4-3 Overall shaft length mm Effective thread length mm
4-4 Nut type. Flange configuration,
4-5 Seal Provided Not provided
5. Lead accuracy

5-1 Target value of specified travel _______mm
5-2 Grade symbol

6. Axial clearance, preload and stiffness
6-1 Existence of axial clearance Yes _____ mm Max. No.
6-2 Amount of preload N Torque required N-m
Stiffness of NutK —_ N+m
7. Operating conditions
7-1 Lubrication Grease_____ Oil
7-2 Dustproof cover
7-3 Operating temperature C
7-4 Corrosion prevention Required Not required Material Surface treatment

8. Quantities
8-1 Set per unit
8-2 Scheduled date of trial manufacture
8-3 Scheduled date of mass-production — Q’ ty/lot

9.Roughsketch______ Sheets
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