
01



02



03
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R80

300

X X X X X
20B3 FDW 6000 7000 C5

1 2 3 4 5 6
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R80

2
Lead and Turns

A:  F:  Flange Type
      R: Round Type
      S: Square Type
      G: Nut with Gear

B:   S:Single Nut
       D:Double Nut

C:  Internal De�ector Nut

Unit : mm

Unit : mm

X X X X X
20T4 FDI 6000 7000 C5

1 2 3 4 5 6

Internal Type Nomenclature
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R63

300

X X X X X
10T4 FDE 6000 7000 C5

1 2 3 4 5 6
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6

MF ınduction
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(b) Processing condi�on

Condition

Type

Max Feed 1000 0 70 10

Rate/speed Shaving Obj. Resis Time Ratio

Design Case Explanation

XXXH=

Light Load 600 50 70 50

Medium Load 200 100 70 30

Heavy Load 100 200 70 10

Condition

Type

Max Feed rpm kgf kgf %

Rate/speed Shaving Obj. Resis Time Ratio

Light Load

Medium Load

Heavy Load

2



10

Design Case Explanation

L>

Nm=

Fm=

n

dr

100000DN

L2

L2

-7<

<

=

>=

=

max

nmax

nmax

f=9.7
f=15.1
f=21.9
f=3.4

Support-Support
Fixed-Support
Fixed-Fixed
Fixed-Free

drf

f

x10  mm

{ }{ }

=

L

feed ratio =

Nm=

=

1000x10+600x50+200x30x+100x10

4.7x10

100

100

Choosing encorder of 100pulse /rpm encorder

10mm

10mm
100pulse

 =0.01mm/pulse

10x1000
1000

>=

Max feed (m/min)x1000
Motor max. speed (rpm)

= 470rpm

n t  +  n  t  +n t  . . .n  t

F  n t  +F n t   + . . .F  n t 70x1000x10+120x600x50+170x200x30+270x100x10

1000x10+600x50+200x30x100x10

=130kgf

n +n t  +n t  . . .n t

n n n  n  . . .  speed ( rpm)
n n n  n  . . .  t ime rat io  (%)
t   t   t   t  . . .  =100

1

1

1

2

2 2

2 21 1
3 3 3 3 3 3 3

3 3

1
3

1

n  t  +t  . . . t1

1 2

2

2 3

1 2 3 n

1 2 3 n

4

2 3

4

3 n

n

n n

n n

3 n n

1  Design carculation process 2  Design turns

2  Calculating revoluting per minute Nm( rpm)3  Carculating revolution per minute Nm(rpm)

4  Carculating average load  Fm (kgf ) 4  Carculating average load  Fm (kgf ) 

5  Carculating risk 5  Carculating risk

6  Carculating DN value

1
3

Fm=

n

dr

=

L2

L2

2

-7<=

>=

max

n

1000x970

21.9

max

drf

f

x10  mm

-7x10  mm

-7x10   =4.3mm

100000DN<=

DN<=

nmax

6  Carculating DN value

100000
1000

=100mm
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Design Case Explanation

Cd

fd No impact, smooth operation 1.2~1.2
     Normal operation                     1.2~1.5
With impact and vibration           1.5~3.0

>

>DN           Screw pitch circle Dia 
Selection ballscrew OD.32 mm Lead 10mm

C>Cd
C Basic dynamic load rating > Cd dynamic load rating

According to data sheet 32x10T4

C=3850 kgf     Cd=1245 kgf

700+158+2x56=970mm

C > Cd

Thread lenght= Max. stroke+nut lebght+safety distance

Total lenght = installation clearance+shoulder
lenght(provided by customers)

Elastic deformation : △ Ls Elastic deformation : △ Ls

πdr .

.

.

E
Ls

x10 (kgf/µ m)

X10 (µ m)

-3Ks=

Fa: Sliding resistance dr.Inner Dia Of screw
E: Young ‘s modulus 2.1x10   kgf/mm

Elastic deformation : △ LN

Using 1/3 of the max. shaft direction load as preload

Fao=

KN=0.8XK( Fao
0.1C

(kgf)

)

Focusing on required misplace amount, setting ball screw system  (nut, screw and supporting bearing)the key
elements of misplace amount is 20µ mx0.8=16µ m to review elastic deformation of ball screw system key
elements at this time.△L      8µ m

Screw inner Dia.dr

<=

=

= >=

Cd (60x470x18000)     x130x2x10   (kgf)

1254 kgf

>=

Cd>=

(60NmLt) Fm -2fdx10 (kgf ).1/3 1/3

1/3

-2

2 4

2 4

Design calcula�on process Instance of calcula�on

7  Dynamic load RATİNG Cd(kgf) 7 Dynamic load rating Cd calculation

8  Selection of screw OD.(Combiantion of point     5.6.7)

9  Selection nut type 9 Selecting nut type

10  Choosing screw installation distance

11

10   Choosing screw installation distance

12 Sti�iness of screw : Ks

13  Sti�ness of nut :Kn

13  Sti�ness of nut :Kn

12 Sti�ness of screw : Ks

π26.9

π26.9  x2.1x10

x2.1x10
970

x10 49.2(kgf/µ m)-3Ks=

70x970 x10 49.2(kgf/µ m)-3△Ls=Fa

Fmax

3

Ks
△Ls=

△LN= Fa
KN

=
Fa    L

E2

24

π dr

Elastic deformation : △ LN

Fao=

KN=0.8X88( 90
=43 (kgf/µ m)

=1.6 (µ m)

0.1X3850

(kgf)=

)

Fmax

3

△LN=

K=88 (checking data sheet)

70
43

270
3

=90(kgf)
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Design carculation process

△ℓ=ρθ
ρ:Coefficient of expansion 11.7x10   mm/M  C

L:Thread lenght

θ:Temp. rised  C

O

O

-6

2

L

<=

-6

4 2

14 S�ffness of suppor�ng bearing(Elastc defora�on :△LB 14 S�ffness of suppor�ng bearing(Elastc defora�on :△LB

15

16 Inspecting thermal displacement :△ℓ (mm)

△ℓ=11.7x10  x 3x700
     =0.024 mm
}}}

Usually the temperature rise under normal operation 
of the machine is 2 5 C , If temp, rised more than 3 C,
the thermal displacement will be

16 Inspecting thermal displacement :△ℓ (mm)

17 Pre pulling foorce: F (kgf ) 17 Pre pulling foorce: F (kgf )

18  Preload amount : Tp (kg-cm)18 Preload amount : Tp (kg-cm)

19 Expecting lifetime 19 Expecting lifetime

kgfF=
△ℓXEX πdr

4L
F=

=410kgf

0.024x2.1x10 x   26.9
4x700

kgf

kgfTp=K

K=0.1∼0.3
ℓ:Lead cm

Lt=( ) x10  x 1
60    Nm hrC 3 6

fd   Fm. .

Fao   ℓ 

2π

.
(kg-cm)Tp=K

K=0.3x

Lt=( hr

=533000hr      18000hr>

) x10  x3850 1
1.2   130 60   470

=4.3kg-cm

90x1

Fao   ℓ .

. .

2π

2π

△LB=

△Ls+△LN+△LB=0.7 µ m+1.6 µ m+0.35 µ m=2.65 µ m      8 µm 

Combination of point 10.11.12.13. misplaced amount should smaller than 8 µm

Fa
2KB

KB=Bearing stiffness

△LB= 70
2x100

0.35 (µ m)
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Ballscrew Mounting Methods 

The Typical Four Kinds Mounting Methods in Machine Tool Applications Are Shown Below.

Mounting Methods Application

High Rotation
High Rigidity

F-F

A

B

C

D

Medium Rotation
Medium Rigidity

F-S

General Mounting
Medium Rotation

S-S

Low Rotation
Shorter Shaft

F-O
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Accuracy of The BAllscrew Geometrical

Acc.Grade

T1 Perpendicularity of the Flange Mounting Surface to the Screw Shaft.

C1 C2 C3 C4 C5 C6

unit : µ m

unit : µ m

Nut.OD. (mm)

Over

-

18

30

50

80

120

150

180

18

30

50

80

120

150

180

250

6

6

7

8

9

10

11

12

7

7

7

9

10

1

12

13

8

8

8

10

12

13

14

15

9

9

10

11

13

14

15

16

10

10

11

13

15

17

18

20

11

12

13

15

1720

23

27

To (İncl.)

Acc.Grade

T2  Radial Run -Out of the Nut Circumference in Respect to the Screw Shaft.

C1 C2 C3 C4 C5 C6Nut.OD. (mm)

Over

-

18

30

50

80

120

150

180

18

30

50

80

120

150

180

250

6

7

8

10

12

13

16

18

7

8

10

12

14

17

21

25

9

10

12

15

16

18

22

25

10

11

13

14

17

19

23

25

12

12

15

19

27

30

34

38

15

16

18

23

29

34

40

45

To (İncl.)
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Acc.Grade

T1 Perpendicularity of the Flange Mounting Surface to the Screw Shaft.

C1 C2 C3 C4 C5 C6

unit : µ m

unit : µ m

Nut.OD. (mm)

Over

-

8

12

20

32

50

80

8

12

20

32

50

80

125

3

3

3

3

3

4

4

4

4

4

4

5

5

5

5

5

5

6

6

6

7

6

6

6

7

7

8

9

8

8

8

9

10

13

13

10

10

10

11

12

15

15

To (İncl.)

Acc.Grade

T4.T6 Radial Run-Out of the Circumference of the Screw Shaft in Respect
to its Bearing Portion

C1 C2 C3 C4 C5 C6Nut.OD. (mm)

Over

-

8

12

20

32

50

80

8

12

20

32

50

80

120

5

5

6

7

8

9

10

6

6

7

8

10

11

13

8

8

9

10

12

13

15

9

9

10

11

13

14

16

10

11

12

13

15

17

20

12

13

15

16

18

21

25

To (İncl.)

Accuracy of The BAllscrew Geometrical
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Laser, Lead Accuracy Chart

T±E

a

T

Basic  Accumulated 
Lead (T)

E

Lead Variation (e)

Representative
Accumulated
Lead Error(E)

e

300 300 mm Variation 
<             >

e
300e

2π Singkle Pitch
Variation<e₂π>e

Resresenta�ve
Accumulated Lead

Actual 
Accumulated Lead

This Is The Straight Line Represent The Acrual Accumulated Lead.
Derived By Min. Square Root Method From The Actual Leaser Measured Datum.

This Is The Actual Lead Error Record Measured By Laser.

Within Effec�ve Stroke Of Screw Thread. The Designer Should Consider The
Heat Genera�on. The Elac�c Deforma�on During Rota�on In Advance. Mondify
The Nominal Accumulated Lead, Pass The Modifica�on Value (T).
To The Ballscrew Maker.
The Experimental T Value (mm/m)
CNC Lathe X AXIS (-0.10-0.20)
Z AXIS (-0.10-0.15)

CNC Machining  X. Y AXIS (-0.10-0.20)
Center Z AXIS (-0.15-0.25)

The Allowable Tolerance Between Representa�ve
Accumulated Lead And Basic Accumulated Lead.

The Max. Lead Varia�on Of random 300mm Within Effec�ve Stroke.

The Max. Lead Varia�on Of Random One Revolu�on
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Laser, Lead Accuracy Chart

Varition per 300mm of Thread Lenght and per Turn of the  Screw Shaft

Accuracy C0 C1 C2 C3 C4 C5

unit : µ m

unit : µ m

e 300

e 2π

3,5 5

5 64

7 8

87

12 18

2,5

Accuracy

T2  Radial Run -Out of the Nut Circumference in Respect to the Screw Shaft.

C0 C1 C2 C3 C4 C5

±E e ±E eThread Lenght
item

-

345

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

6300

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

6300

8000

4

5

6

6

7

8

9

11

3.5

3.5

4

4

5

6

6

7

6

7

8

9

10

11

13

15

18

22

26

30

5

5

5

6

7

8

9

10

11

13

15

18

To (İncl.)over
±E e ±E e ±E e

8

9

10

11

13

15

18

21

25

30

36

44

52

65

7

7

7

8

9

10

11

13

15

18

21

25

30

36

12

13

15

16

18

21

24

29

35

41

50

60

72

90

110

8

10

10

12

13

15

16

18

21

24

29

35

41

50

60

16

18

20

22

25

29

34

40

48

57

69

85

76

100

125

23

25

27

30

35

40

46

54

65

77

93

115

140

170

210

18

20

20

23

25

27

30

35

40

46

54

65

77

93

115

12

14

14

16

18

20

22

25

29

34

40

48

49

60

75

±E e
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Laser, Lead Accuracy Chart

Permissible Range for the Preload Drag Torqne

Accuracy Grades of Ballscrew and their  Application

Slender Ratio = Thread Lenght / Screw Shaft OD.

Basic Drag Torque
Kgf-cm

C0

Slender Ratio      40

Thread Lenght < 4000mm

C1 C2 C3 C5 C0 C1 C2 C3 C5

-

1.0

2.0

4.0

6.0

10

25

63

1.0

2.0

4.0

6.0

10

25

63

100

±35%

±35%

±35%

±25%

±20%

±15%

±10%

±40%

±40%

±40%

±30%

±25%

±20%

±15%

±55%

±45%

±45%

±35%

±30%

±25%

±20%

±10%

±60%

±55%

±50%

±40%

±30%

±25%

±20%

±15%

±60%

±60%

±55%

±45%

±35%

±30%

±25%

±20%

±45%

±45%

±45%

±38%

±30%

±25%

±20%

±45%

±45%

±45%

±38%

±30%

±25%

±20%

±65%

±55%

±55%

±45%

±35%

±30%

±25%

±20%

±70%

±65%

±60%

±45%

±35%

±30%

±25%

±20%

±70%

±70%

±65%

±50%

±40%

±35%

±30%

±25%

To (İncl.)over

CNC Machine Tool

ki
nd

s

CN
C 

La
th

e

M
ac

hi
ni

ng
 C

en
te

r

Ji
g 

Bo
re

r M
 / 

C 

W
ire

 C
ut

er

G
rin

de
r M

 / 
C

M
ill

in
g 

 M
 / 

C

ED
M

ED
M

Sp
ec

ia
l P

ur
po

se

La
se

r M
 / 

C

D
ril

lin
g 

M
 / 

C

W
oo

d 
 M

 / 
C

M
ill

in
g

Bo
re

rG
ra

de

<-

-
40 <Slender Ratio<60

XAxis
C0
C1
C2
C3
C4
C5
C6
C7

C10

XY XYZ Z X Z XY ZXY UV ZXY Z Z ZXY XY XY ZXYXYZ XYZZ
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FSI Type Nut

Accuracy C0 C1 C3 C4 C5

item

Thread Lenght

over tı(incl.)

-

E e e+- E+- E+- E+-e e E+- e

315 4

5

6

6

7

8

9

11

3.5

3.5

4

4

5

6

6

7

6

7

8

9

10

11

13

15

18

22

26

30

5

5

5

6

7

8

9

10

11

13

15

18

12

13

15

16

18

21

24

29

35

41

50

60

72

90

110

8

10

10

12

13

15

16

18

21

24

29

35

41

50

60

16

18

20

22

25

29

34

40

48

57

69

85

76

100

125

12

14

14

16

18

20

22

25

29

34

40

48

49

60

75

23

25

27

30

35

40

46

54

65

77

93

115

140

170

210

18

20

20

23

25

27

30

35

40

46

54

65

77

93

115

400

500

630

800

1000

1250

1600

2000

2500

3250

4000

5000

6300

8000

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

6300
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FSI Type Nut

 

 

Dimension

25

16

20

5
5

6

1010 2200 11 30 50 49 10 39 4.5 8 4.5 12

53 57 12 45 5.5 9.5 5.5 12

61
46
53

53

61

64

53

63

61

76

80

90

57 12 45 5.5

5.5

9.5

9.5

5.5

5.5

12

15

5.5 9.5 5.5 15

15

15

15

15

20

20

20

5.5

6.6

6.6

9

9

9

9

9.5 5.5

6.5

6.5

8.5

8.5

8.5

8.5

15

34

34

40

40

40

48

48

50

56

56

55

65

64

64

64

74

74

84

88

90

90

106

12

12

12

12 60

60

66

72

12

15

16

7216

7216

84 11 11

11

11

14

14

14

14

17.518

51

51

51

26

26
25

25

33

32

25

41

60

42

40

40

50
74
50

38

50

30

1320 3000
3500

2340
4100

2790

4800

1640

1210
1550

1540
1970

1650 3270

5500

8300

6700

7400

6700

9000

7100
7990

8600
9200

12300

1810

2570

2390

2880

3000

3850

2060
2920

2700
3600

4610

4

4

4

4

4

4

4

4

4

4

4

3

3

6

3

4

3

3

6

5 3.175

3.175

3.175

3.969

6

6

8

10

3.969

10

5

4.763

3.175

3.969

4.763

6.350

3.175

3.969

6.350

32

40

Nominal
Dia.

Lead Ball Dia Turns
Dynamic
Load C

10  Revs.
Kgf

Static
Load

Co Kgf
Stiffiness
Kgf/um

Nut Flamge Bolt

Dg6 L F T E X Y Z S

C
om

pa
ct

Le
ng

ht

6

56

65

83

93

665

6

10
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FSI Type Nut

 

 

Dimension

50

5 3.175
4 2320 9200 61 56

110

116

121

121

134

136 22

20

153

152

156

173 28

22

22 127

132

143

147 20

158

169 21.5

28

28

22

18

16 92 9

11 11

13

13

13

13

17.5

14

14 8.5 15

20

20

25

25

20

20

14

14

14

18

14

14

14

18

18

22

26

26

32

17.5

17.5

25

25

30

26

20

20

20

13

13

13

20

20

20

20

20

20

17.594

97

97

110

112

123

66

93

112

111

146

95

114

111

136

146

75

75

75

75

88

90

95

105

110

115

125 118 171

188

205 32

28

22

142

172

130

135

89

62

92

62

47

78

115

77

113

75

95

140

96

142

125

175

3290 13800

16400

24600

19200

11200

22200

33000

25700

38500

23700

28700

52000

25900

52000

3050

40700

47190 170

174

153

49750

58520

5400

7660

6890

4570

6330

8970

8060

11430

8540

7180

13380

13380

7550

9360

11980

9920

11835

14985

6

4

4

4

6

4

6

6

3

3

10 6.350

12

12

20

7.938

20

10

7.938

6.350

7.938

9.525

6.350

7.935

9.525

6.350

7.938

9.525

63

80

100

Nominal
Dia.

Lead Ball Dia Turns
Dynamic
Load C

10  Revs.
Kgf

Static
Load

Co Kgf
Stiffiness
Kgf/um

Nut Flamge Bolt

Dg6 L F T E X Y Z S

C
om

pa
ct

Le
ng

ht

6

10

12

20

10

12

20

4

6

4

6

6

6

3

4

4

97

116

111

136

146

168


