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Deviation of Shafts to be Used in Commonly Used Fits (Unit �m)

Basic size step mm WORK MATERIAL    Tolerance zone class of shaft

Over Up to e7 e8 e9 f6 f7 f8 g5 g6 h5 h6 h7 h8 h9 js5 js6 js7 k5 k6 m5 m6 n6

- 3 �14
�24

�14
�28

�14
�39

�6
�12

�6
�16

�6
�20

�2
�6

�2
�8

0
�4

0
�6

0
�10

0
�14

0
�25 ±  2 ±3 ± 5 +4

0
+6

0
+6
+2

+8
+2

+10
+4

3 6 �20
�32

�20
�38

�20
�50

�10
�18

�10
�22

�10
�28

�4
�9

�4
�12

0
�5

0
�8

0
�12

0
�18

0
�30 ±  2.5 ±4 ± 6 +6

+1
+9
+1

+9
+4

+12
+4

+16
+8

6 10 �25
�40

�25
�47

�25
�61

�13
�22

�13
�28

�13
�35

�5
�11

�5
�14

0
�6

0
�9

0
�15

0
�22

0
�36 ±  3 ±4.5 ± 7 +7

+1
+10

+1
+12

+6
+15

+6
+19
+10

10 14 �32
�50

�32
�59

�32
�75

�16
�27

�16
�34

�16
�43

�6
�14

�6
�17

0
�8

0
�11

0
�18

0
�27

0
�43 ±  4 ±5.5 ± 9 +9

+1
+12

+1
+15

+7
+18

+7
+23
+1214 18

18 24 �40
�61

�40
�73

�40
�92

�20
�33

�20
�41

�20
�53

�7
�16

�7
�20

0
�9

0
�13

0
�21

0
�33

0
�52 ±  4.5 ±6.5 ± 10 +11

+2
+15

+2
+17

+8
+21

+8
+28
+1524 30

30 40 �50
�75

�50
�89

�50
�112

�25
�41

�25
�50

�25
�64

�9
�20

�9
�25

0
�11

0
�16

0
�25

0
�39

0
�62 ±  5.5 ±8 ± 12 +13

+2
+18

+2
+20

+9
+25

+9
+33
+1740 50

50 65 �60
�90

�60
�106

�60
�134

�30
�49

�30
�60

�30
�76

�10
�23

�10
�29

0
�13

0
�19

0
�30

0
�46

0
�74 ±  6.5 ±9.5 ± 15 +15

+2
+21

+2
+24
+11

+30
+11

+39
+2065 80

80 100 �72
�107

�72
�126

�72
�159

�36
�58

�36
�71

�36
�90

�12
�27

�12
�34

0
�15

0
�22

0
�35

0
�54

0
�87 ±  7.5 ±11 ± 17 +18

+3
+25

+3
+28
+13

+35
+13

+45
+23100 120

120 140
�85
�125

�85
�148

�85
�185

�43
�68

�43
�83

�43
�106

�14
�32

�14
�39

0
�18

0
�25

0
�40

0
�63

0
�100 ±  9 ±12.5 ± 20 +21

+3
+28

+3
+33
+15

+40
+15

+52
+27140 160

160 180
180 200

�100
�146

�100
�172

�100
�215

�50
�79

�50
�96

�50
�122

�15
�35

�15
�44

0
�20

0
�29

0
�46

0
�72

0
�115 ±10 ±14.5 ± 23 +24

+4
+33

+4
+37
+17

+46
+17

+60
+31200 225

225 250

In every step given in the table the value on the upper side shows the upper deviation and the value on the lower side the lower deviation.

Deviation of Holes to be Used in Commonly Used Fits (Unit �m)

Basic size step mm
Tolerance zone class of hole

Over Up to E7 E8 E9 F6 F7 F8 G6 G7 H6 H7 H8 H9 H10 JS6 JS7 K6 K7 M6 M7 N6 N7

- 3 +24
+14

+28
+14

+39
+14

+12
+6

+16
+6

+20
+6

+8
+2

+12
+2

+6
0

+10
0

+14
0

+25
0

+40
0 ±3 ±   5 0

�6
0

�10
�2
�8

�2
�12

�4
�10

�4
�14

3 6 +32
+20

+38
+20

+50
+20

+18
+10

+22
+10

+28
+10

+12
+4

+16
+4

+8
0

+12
0

+18
0

+30
0

+48
0 ±4 ±   6 +2

�6
+3
�9

�1
�9

0
�12

�5
�13

�4
�16

6 10 +40
+25

+47
+25

+61
+25

+22
+13

+28
+13

+35
+13

+14
+5

+20
+5

+9
0

+15
0

+22
0

+36
0

+58
0 ±4.5 ±   7 +2

�7
+5

�10
�3

�12
0

�15
�7

�16
�4

�19

10 14 +50
+32

+59
+32

+75
+32

+27
+16

+34
+16

+43
+16

+17
+6

+24
+6

+11
0

+18
0

+27
0

+43
0

+70
0 ±5.5 ±   9 +2

�9
+6

�12
�4

�15
0

�18
�9

�20
�5

�2314 18
18 24 +61

+40
+73
+40

+92
+40

+33
+20

+41
+20

+53
+20

+20
+7

+28
+7

+13
0

+21
0

+33
0

+52
0

+84
0 ±6.5 ±10 +2

�11
+6

�15
�4

�17
0

�21
�11
�24

�7
�2824 30

30 40 +75
+50

+89
+50

+112
+50

+41
+25

+50
+25

+64
+25

+25
+9

+34
+9

+16
0

+25
0

+39
0

+62
0

+100
0 ±8 ±12 +3

�13
+7

�18
�4

�20
0

�25
�12
�28

�8
�3340 50

50 65 +90
+60

+106
+60

+134
+60

+49
+30

+60
+30

+76
+30

+29
+10

+40
+10

+19
0

+30
0

+46
0

+74
0

+120
0 ±9.5 ±15 +4

�15
+9

�21
�5

�24
0

�30
�14
�33

�9
�3965 80

80 100 +107
+72

+126
+72

+159
+72

+58
+36

+71
+36

+90
+36

+34
+12

+47
+12

+22
0

+35
0

+54
0

+87
0

+140
0 ±11 ±17 +4

�18
+10
�25

�6
�28

0
�35

�16
�38

�10
�45100 120

120 140
+125

+85
+148

+85
+185

+85
+68
+43

+83
+43

+106
+43

+39
+14

+54
+14

+25
0

+40
0

+63
0

+100
0

+160
0 ±12.5 ± 20 +4

�21
+12
�28

�8
�33

0
�40

�20
�45

�12
�52140 160

160 180
180 200

+146
+100

+172
+100

+215
+100

+79
+50

+96
+50

+122
+50

+44
+15

+61
+15

+29
0

+46
0

+72
0

+115
0

+185
0 ±14.5 ±23 +5

�24
+13
�33

�8
�37

0
�46

�22
�51

�14
�60200 225

225 250

In every step given in the table the value on the upper side shows the upper deviation and the value on the lower side the lower deviation.

DEVIATIONS OF FITS  JIS B0401 EXTRACT
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HRA HRC HV HB Kgf/mm 2 N/mm 2  ou Mpa
120 114
125 119
130 123
135 128
140 133
145 138
150 142
155 147
160 152
165 157
170 161
175 166
180 171
185 176
190 180
195 185
200 190
205 195
210 199
215 204
220 209
225 214
230 218
235 223

60.7 20.5 240 228
3325425.122.16

61.6 22.0 250 237
7420620.424.26

63.1 25.5 270 256
6620820.728.36

64.5 28.5 290 275
5820030.032.56

65.8 31.0 310 294
4030230.234.66

67.0 33.5 330 313
3230435.436.76

68.1 35.5 350 332
2430635.637.86

69.2 37.5 370 351
1630830.938.96

70.3 40.0 390 370
0830040.148.07

71.4 42.0 410 389
9930245.248.17

72.3 43.5 430 408
8140445.448.27

73.3 45.5 450 427
73.6 46.0 460 432
74.1 47.0 470 442
74.5 47.5 480 450
74.9 48.5 490 456
75.3 49.0 500 466
75.7 50.0 510 475
76.1 50.5 520 483
76.4 51.0 530 492
76.7 51.5 540 500
77.0 52.5 550 509
77.4 53.0 560 517
77.8 53.5 570 526
78.0 54.0 580 535
78.4 54.5 590 543
78.6 55.0 600 552
79.2 56.5 620 569
79.8 57.5 640 586
80.3 58.5 660
80.8 59.0 680
81.3 60.0 700
81.8 61.0 720
82.2 62.0 740
82.6 62.5 760
83.0 63.5 780
83.4 64.0 800
83.8 64.5 820
84.1 65.5 840
84.4 66.0 860
84.7 66.5 880
85.0 67.0 900
85.3 67.5 920
85.6 68.0 940

 42
 43
 45
 46
 48
 49
 51
 52
 54
 55
 56
 58
 59
 61
 62
 64.5
 66.5
 67.5
 69.5
 70.5
 72.5
 73.5
 75.5
 76.5
 78.5
 79.5
 81.5
 84.5
 88
 91
 95
 98
 101
 104
 108
 111
 114
 118
 121
 124
 129
 132
 136
 139
 143
 146
 150
 153
 157
 160
 164
 168
 171
 175
 180
 183
 187
 191
 195
 198
 202
 206
 214
 222

 410
 420
 440
 450
 470
 480
 500
 510
 530
 540
 550
 570
 580
 600
 610
 630
 650
 660
 680
 690
 710
 720
 740
 750
 770
 780
 800
 830
 860
 890
 930
 960
 990
 1020
 1060
 1090
 1120
 1160
 1190
 1220
 1260
 1290
 1330
 1360
 1400
 1430
 1470
 1500
 1540
 1570
 1610
 1650
 1680
 1720
 1760
 1790
 1830
 1870
 1910
 1940
 1980
 2020
 2100
 2180

Hardness Traction

Approximate relationship between various hardness scales
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Tap Information

�TERMINOLOGY

LAND WIDTHFLUTE

WEB DIAMETER

（FEMALE）CENTER

（MALE）CENTER

CHAMFER LENGTH

CHAMFER LENGTH

THREAD
LENGTH

THREAD
LENGTH

SQUARE LENGTH

SQUARE LENGTH

SQ
UA
RE
 W
ID
TH

SQ
UA
RE
 W
ID
TH

OVERALL LENGTH

OVERALL LENGTH

SH
AN
K

D
IA
M
ET
ER

SH
AN
K

D
IA
M
ET
ER

�TYPE OF TAPS & FEATURES

�THREAD MILLING by CNC SIMULTANEOUS THREE-AXIS CONTROL

The OSG Thread Milling Cutter are designed for thread milling with 3 axis CNC controlled machines.Thread processing is 
accomplished by advancing one pitch feed per revolution in the axial direction, utilizing planet-like rotation and revolution.

Revolution Revolution Revolution Revolution

Rotation Rotation Rotation Rotation

Through hole
Up cut

Internal Thread
Right-Hand

Internal Thread
Left-Hand

Blind hole
Down cut

Through hole
Down cut

Blind hole
Up cut

Type Features Application

Spiral Fluted Taps
- Spiral flute
- Chips flow out against tapping direction(ejected from 

holes)
- Lower tapping torque and applicable for tapping to the 

bottom of holes
- Good cutting action

- For blind holes

- Materials where chips come out continuously in 
  coil shape

Spiral Pointed Taps - Spiral point(Chip Drive)
- Pushes chips forward with low cutting torque
- S ha l l ow and un i que f l u te f o r m p r ov i des s t r ong 

structure
- Good cutting action

- For through holes
- Materials where chips come out continuously in coil 

shape
- High speed tapping

Fluteless Taps Forming Taps - Fluteless
- Taps do not produce chips
- Precise uniformity of tapped thread limit
- Excellent rigidity

- For both through & blind holes

- Materials with Formability

Straight Fluted Taps Hand Taps - Straight flute
- Strong cutting edges
- Applicable for various cuttig conditions
- Easy to re-grind

- For both through & blind holes
 (short thread depth only)
- Materials where chips come out in 
 powder form
- Hard materials

TAPSTAPS
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M P d MF P d UNC P d UNF P d G P d NPT P d Pg P d
1.6 0.35 1.25
2 0.4 1.6
2.5 0.45 2.1 3 0.35 2.65
3 0.5 2.5 4 0.5 3.5
4 0.7 3.3 5 0.5 4.5
5 0.8 4.2 6 0.5 5.5 4 40 2.3
6 1 5 6 0.75 5.25 5 40 2.6
8 1.25 6.8 8 0.75 7.25 6 32 2.8
10 1.5 8.5 8 1 7 8 32 3.4 6 40 2.9
12 1.75 10.3 10 1 9 10 24 3.9 10 32 4.1
14 2 12 10 1.25 8.75 1/4 20 5.1 1/4 28 5.5 7 20 11.3
16 2 14 12 1 11 5/16 18 6.6 5/16 24 6.9 9 18 14
18 2.5 15.5 12 1.25 10.8 3/8 16 8 3/8 24 8.5 1/8 28 8.8 11 18 17.5
20 2.5 17.5 12 1.5 10.5 7/16 14 9.4 7/16 20 9.9 1/4 19 11.8 1/16 27 6.2 13.5 18 19
22 2.5 19.5 14 1.5 12.5 1/2 13 10.8 1/2 20 11.5 3/8 19 15 1/8 27 8.4 16 18 21
24 3 21 16 1.5 14.5 9/16 12 12.2 9/16 18 12.9 1/2 14 19 1/4 18 11.1 21 16 27
27 3 24 18 1.5 16.5 5/8 11 13.6 5/8 18 14.5 5/8 14 21 3/8 18 14.5 29 16 35.5
30 3.5 26.5 20 1.5 18.5 3/4 10 16.5 3/4 16 17.5 3/4 14 24.5 1/2 14 18 36 16 45.5
33 3.5 29.5 22 1.5 20.5 7/8 9 19.5 7/8 14 20.5 7/8 14 28 3/4 14 23 42 16 52.5
36 4 32 24 1.5 22.5 1 8 22.2 1 12 23.2 1 11 31 1 11.5 29 48 16 58

❈ Fluteless taps ❈ Gewinde Former ❈ Maschi a rullare ❈ Tarauds à refouler

M P
d

MF P
d

6HX 6GX 6HX
Min. Max. Min. Max. Min. Max.

1 0.25 0.87 0.89
1.2 0.25 1.07 1.09
1.4 0.3 1.244 1.263
2 0.4 1.82 1.84 1.85 1.88
2.2 0.45 2.01 2.04 2.02 2.06
2.5 0.45 2.31 2.34 2.32 2.36
3 0.5 2.78 2.81 2.79 2.84
3.5 0.6 3.23 3.27 3.24 3.30
4 0.7 3.67 3.71 3.69 3.73 8 1 7.50 7.56
5 0.8 4.62 4.67 4.65 4.71 10 1 9.50 9.56
6 1 5.50 5.56 5.55 5.63 10 1.25 9.35 9.43
8 1.25 7.36 7.44 7.40 7.47 12 1 11.50 11.56
10 1.5 9.22 9.31 9.26 9.35 12 1.25 11.35 11.43
12 1.75 11.08 11.19 12 1.5 11.21 11.30

❈ Wire insert taps ❈ Helicoil Gewindebohrer ❈ Maschi per helicoil ❈ Tarauds pour hélicoïl

M P d UNC P d UNF P d
2 0.4 2.1
2.5 0.45 2.6
3 0.5 3.1 10 32 5
4 0.7 4.2 1/4 28 6.6
5 0.8 5.2 5/16 24 8.2
6 1 6.3 4 40 3 3/8 24 9.8
8 1.25 8.4 6 32 3.7 7/16 20 11.5
10 1.5 10.5 8 32 4.4 1/2 20 13.1

Recommended drill hole size

TAPSTAPS



OSG Europe: www.osgeurope.com

Problem  Tap Operating Conditions
Specific 
Problem Selection Designed Spec. Regrinding Machine Used Tooling

O
versize P

itch D
iam

eter

Incorrect tap
selection

1.Select tap of
   appropriate limit. 
2.Increase chamfer
    length.
3.Select con-eccentric
    relief tap.

1.Reduce rake angle.
2.Increase margin 

width of thread. 
3.Correct relief angle 

of chamfer section.

Chip packing

1.Select POT/SFT/
XPF/NRT                

2.Select tap with oil
   hole.    

1.Reduce number of 
flutes  to provide 
extra chip room.

Incorrect
operating
conditions

Adjust machine 
capacity (drive force) 
to appropriate level.

1.Use floating type tap 
holder.              

2.Avoid runout of 
spindle.

Galling

1.Select surface-
treatment (steam 
oxide or coating).      

2.Select tap with oil 
hole.

1.Apply steam oxide 
treatment.           

2.Adjust rake angle to 
suit tapped material.

3.Shorten thread 
length of tap.

Incorrect tap
regrinding

1.The land must be   
accurately indexed.        

2.Reduce run-out of 
chamfer section.

3.Make sure that rake 
angle and primary 
relief angle are not 
too large.

4.Make sure that 
land width is not 
excessively thin.

5.Remove burrs.

U
ndersize P

itch D
iam

eter

Incorrect tap
selection

Select oversize tap.
(a)Tapping material: 

Materials with low 
over size margin, 
such as copper 
alloy, aluminum 
alloy and cast iron

(b)Shape of tapping 
material: Hollow 
materials and mild 
sheet steels with 
punched holes 
which have ""a 
spring back"" action 
after tapping

1.Adjust primary 
   relief angle to 

appropriate level.             
2.Increase rake angle.

Shorten regrinding 
intervals.

Damaged
internal thread

Left-over chips
Improve sharpness 
of cutting edges to 
prevent spare chips.

Torn or rough Thread

Incorrect tap 
selection

Select tap with long 
chamfer length.

1.Adjust rake angle to 
suit tapped material.

2.Reduce margin 
width.

3.Shorten effective 
thread length.

Galling

1.Select tap with 
thread relief.

2.Select surface-
treatment (steam 
oxide or coating).

3.Select tap with oil 
hole.

1.Reduce land width.
2.Shorten effect ive 

thread length.

1.The flutes must be 
accurately indexed.

2.Reduce runout of 
rake angle.

3.Pay special 
attention to heat 
build up on the 
cutting edge.

Chip packing
Select spiral pointed 
or spiral fluted taps.

Trouble shooting

778

TAPSTAPS
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Operating Conditions Work Material
Other

Tapping Conditions Cutting Lubricant Hardness Dimension Drill Hole

Change lubricant 
type and lubricating 
method.

1.Make drill hole 
diameter as large as 
possible.

2.In the case of blind  
holes, make it as 
deep as possible.

1.Adjust tapping 
speed to appropriate 
level.               
2.Adjust feed speed 
to appropriate level to 
prevent torn or rough 
thread.
3.Use forced feed 
(lead feed) tapper.

1.Prevent 
misalignment with 
drill hole         

2.Chamfer entrance 
of the drilled hole.

1.Reduce tapping 
speed.

Replace lubricant with 
one that has higher 
anti-galling properties. 

Select oversize tap.
(a)Tapping material: 

Materials with low 
over size margin, 
such as copper 
alloy, aluminum 
alloy and cast iron

(b)Shape of tapping 
material: Hollow 
materials and mild 
sheet steels with 
punched holes 
which  have a 
"spring back" action 
after tapping.

Adjust reverse speed 
to an appropriate 
level, to avoid damage 
at entrance of tapped 
thread on the way out 
of the hole.

Before gauge check, 
be sure to remove 
chips completely.

Reduce tapping 
speed.

1.Review lubricant 
type and lubricating 
supply method.
2.Correct 
lubricant change/
replenishment 
intervals.
3.Prevent entry of 
other oils such as 
operating oil.
4.Filtrate oil stored in 
tank.

Make drill hole 
diameter as large as 
possible.

Remove chips 
generated in previous 
process.

Make drill hole as 
large as possible.

Review lubricant 
type and lubricating 
method.

Make drill hole 
diameter as large as 
possible.

Trouble shooting

779

TAPSTAPS
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Trouble shooting

780

TAPSTAPS

Problem  Tap Operating Conditions
Specific 
Problem Selection Designed Spec. Regrinding Machine Used Tooling

Torn rough Thread

Incorrect 
operating
conditions

Switch to pitch feed 
mode.

- Avoid runout of 
spindle.
- Use a floating type 
tapholder.

Incorrect tap
regrinding

- The land must be 
accurately indexed.
- Reduce run-out of 
chamfer section.
- Make sure these are 
no womout areas.
- Shorten regrinding 
intervals.

Jagged
Thread

Incorrect tap
selection

- Reduce rake angle.
- Reduce amount of 

thread relief.

- Make sure that 
land width is not 
excessively thin.
- Do not regrind flutes.

- Use a floating type 
tap holder.
- Avoid runout of 
spindle.

B
reakage

Chip paking

Use spiral pointed, 
spiral fluted or forming 
taps.

- Enlarge chip room.
- Increase chamfer 

length.

Galling

Select
surface-treatment
(stream oxide or 
coating).

Make sure there are 
no worm-out areas.

Excessive
tapping torque

Select tap with long 
chamfer length.

- Increase rake angle 
to improve cutting 
sharpness.
- Increase amount 
of thread relief and 
reduce land width to 
reduce friction torque.

- Make sure there are 
no worm-out areas.
- Shorten regrinding 
intervals

Incorrect
operating
conditions

Avoid inconsistent 
feed rate.

- Use tap holder that 
has torque adjustment 
function.
- Use a floating type 
tap holder.

C
hipping

Incorrect tap
selection

- Reduce thread 
length.
- Change tool material.
- Reduce hardness of 
the tap.
- Increase chamfer 
length.

- Make sure there are 
no worm-out areas.
- Make sure that 
land width is not 
excessively thin.

Incorrect
operating
selections

Avoid inconsistent 
feed rate.

- When tapping hole, 
do not reverse rotation 
suddently.
- Use floating type tap 
holder

E
xcessive w

ear

Incorrect tap
selection

Select
surface-treatment
(stream oxide or 
coating).
- Select High-Speed 
Steel tap that contains 
high vanadium or 
powder metal tap.

If tapping is hard, 
improve tool material 
or apply surface 
treatment.

- Make sure that rake 
angle is not too large.
- Avoid tapping burn.

Incorrect
operating
selections

G
alling

Excessive
frictional heat

- Increase amount of 
thread relief.
- Reduce land width.
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Trouble shooting

781

TAPSTAPS

Operating Conditions Work Material
Other

Tapping Conditions Cutting Lubricant Hardness Dimension Drill Hole

Review lubricant
type and lubricating
method.

Pay special attention
to changes and 
variations in tapping 
material, hardness 
and structure.

- Avoid misalignment
and indication from
drilled hole.
-Avoid work
hardening of the
hole after tapping                                                           

Reduce tapping 
speed.

Review lubricant 
type and lubricating 
method.

- Hold work material 
more securely.
- Pay special attention 
to thickness of work 
material.

- Make hole for blind 
hole as deep as 
possible.
- Correct inclinaison of 
drilled hole.

- Remove chips 
collected in drilled hole 
and around tapping 
areas in previous 
process.
- Keep space removal 
of chips.

- Reduce tapping 
speed
- Avoid misalignment 
between tap and 
drilled hole as well as 
inclinaison of drilled 
hole.
- Avoid hitting bottom of 
the drilled hole with tap.

Pay special attention to 
changes and variations 
in tapping material, 
hardness and structure.

- Avoid missalignment 
and inclinaison for 
drilled hole.
- Avoid work hardening 
of the hole after 
tapping.
- Remove chips 
generated in previous 
process.

- Reduce tapping 
speed
- Avoid misalignment 
between tap and 
drilled hole as well as 
inclinaison of drilled 
hole.

Use lubricant that has
higher anti-galling
properies

Pay special attention to 
changes and variations 
in tapping material, 
hardness and structure.

- Avoid missalignment 
and inclinaison for 
drilled hole.
- Avoid work hardening 
of the hole after 
tapping.

- Reduce tapping 
speed
- Avoid work hardening 
of the hole after 
tapping.

Review lubricant 
type and lubricating 
method.

Pay special attention
to changes and 
variations in tapping 
material, hardness 
and structure.

- Make hole as large 
possible.
- In the case of a blind 
hole make it as deep 
as possible.
- Avoid work 
hardening of the hole 
after tapping.

Reduce tapping 
speed.

- Review lubricant
type and lubricating 
method.
- Correct 
lubricant change/
replenishment 
intervals.
- Prevent entry of 
other oils such as 
operating oil.
- Filtrate oil stored in 
tank.
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Trouble shooting

Informations
� TERMINOLOGY

Margin width

Margin

Lip relief

Radial point thinning

Lip

Body clearance

Body diameter 
clearance

Secondary 
relief face

Lip relief width
Point

Point angle

Web Flute Run-out

Lip relief angle

Helix angle

Flute length Shank length

S
ha

nk
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ia
m

et
er

Overall length

Radial corner

Core

Drill
diameter

Land width

Fl
ut

e 
w
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� CHIP SHAPE
Conventional drills produce long curly chips, which can get tangled in the spindle or the workpiece. Thanks to it's unique point design, the 
EX-GOLD drill produces short, broken chips. This feature improves automated drilling operations as operators do not be need to beside the 
machine to manage chip ejection.

1

2

3

1. Top of hole 2. Middle of hole 3. Breakthrough

EX-GOLD drill Conventional drill

� DIFFERENCES IN CHIP SHAPE

� CHIP SHAPES PRODUCED WITH EX-GOLD DRILL

C1020
EX-SUS-GDR dia 8,5

Speed : 32 m/min
Feed : 0,24 mm/rev

SCM440
VP- GDR dia 8,5

Speed : 32 m/min
Feed : 0,24 mm/rev

A7075
EX-SUS-GDR dia 8,5

Speed : 50 m/min
Feed : 0,45 mm/rev

SUS304
EX-SUS-GDR dia 8,5

Speed : 18 m/min
Feed : 0,2 mm/rev

Cutting Conditions
Drill diameter : 12mm
Work material : CK 45
Coolant: soluble oil (emulsion)
Speed : 25m/min.
Feed : 0.16mm/rev�
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Type of Trouble Problem

Hole

Hole expansion

Large run out after attachment 
to the machine
Large spindle run out

Non-symmetric point angle
Large lip height
Run out of chisel edge

Irregular hole size

Non-symmetric point angle
Large lip height
Run out of chisel edge
Major margin wear

Large run out after attachment to machine
Loose hold
Low work holding rigidity

Feed rate is too high

Not enough coolant

Poor accuracy
Irregular pitch

Large run out after attachment 
to machine
Large spindle run out

Run out when cutting

Poor alignment accuracy (lathing)

Bad hole
perpendicularity

Excessive tool wear

Poor position accuracy

Non-symmetric point angle
Large lip height
Run out of chisel edge

Not enough drill rigidity

Drilling surface is not horizontal
Poor alignment accuracy (lathing)

Problem Origin / Solution(s)

Check holder and/or select another one
Check the spindle
Check run out after fixing to the chuck

Regrind correctly
Check precision after regrinding

Regrind correctly
Check precision after regrinding

Check holder and/or select another one
Check the spindle
Check run out after fixing to the chuck

Check holder and/or select another one
Check the spindle
Check run out after fixing to the chuck

Increase rigidity of tools and machines
Increase work clamping rigidity
Select a thinning for low cutting resistance
Use centering
Double-check that the work piece is horizontal
Use a drill bush

Check alignment before operation

Regrind correctly

Increase position accuracy

Regrind correctly
Check precision after regrinding

Decrease the feed rate

Change method of coolant supply, or increase volume

Use a more rigid drill

The work piece must be horizontal or pre-drilled
Use centering

Trouble shooting
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Trouble shooting

Type of Trouble Problem

Hole

Bad cylindrical accuracy Non-symmetric point angle
Large lip height
Run out of chisel edge

Large run out after attachment 
to machine
Large spindle run out
Loose clamping of work material

Relief angle is too large

Low drill rigidity

Poor surface finish

Poor regrinding

Not suitable coolant for the 
material Not enough coolant

Large run out after attachment 
to machineLarge spindle run out

Feed rate is too high

Excessive wear on cutting edge
Build up on margin is too large

Chip packing

Bad cylindrical shape
Non-symmetric point angle
Large lip height
Run out of chisel edge
Large margin wear

Feed rate is too low

Problem Origin / Solution(s)

Regrind correctly
Check precision after regrinding

Regrind correctly

Use a more rigid drill

Check holder and/or select another one
Check the spindle
Check work clamping after fixing to the machine

Regrind correctly

Change method of coolant supply, or increase 
volume Select higher quality coolant

Check holder and/or select another one
Check the spindle

Reduce the feed rate

Regrind correctly
Use a coated tool

Use the most suitable drill (consider flute form & helix angle)
Change cutting conditions (feed rate, try step feed)

Increase feed rate

Regrind correctly
Check precision after regrinding
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Problem Origin / Solution(s)

Increase the rigidity of machine,
drill and work clamping

Regrind precisely

Decrease the feed rate

Regrind

Use the most suitable drill (consider flute form 
& helix angle) Change cutting conditions (feed 
rate, try step feed)

Use a highly rigid tool and machine
Increase work clamping rigidity
Select a thinning for low cutting resistance
Use centering
The work piece should be horizontal
Use drill bush

Use the most suitable tool material
Change cutting conditions (feed rate,
drilling speed) or machining method

Use the most suitable tool material

Reduce drilling speed or feed rate

Change coolant method and increase volume

Check holder and/or select another one
Check the spindle
Check run out after fixing to the chuck

Reduce drilling or feed rate

Regrind correctly

Use the most suitable tool material

Regrind sooner

Check /adjust alignment before drilling

Decrease the drilling speed

Select correct point dimensions

Use the most suitable tool material

Type of Trouble Problem

Drill

Breakage

D e f l e c t i o n a n d r e c e s s o f 
machine
and work material

Relief angle is too small

Feed rate is too high

Excessive tool wear

Chip packing

Difficulty entering the material

Chipping of corner edge

Inappropriate tool material

Uneven hardness distribution 
on the work material

Drilling speed or feed rate too high

Not enough coolant

Chipping of cutting edge Large run out after attachment 
to machine
Large spindle run out

Drilling speed or feed rate

Relief angle is too small

To o l n o t s u i t a b l e f o r w o r k 
material

Abnormal wear
on the corner part

Regr inding should have occurred 
earlier

Poor alignment accuracy
( lathing )

Drilling speed or feed rate too high

Point shape is inappropriate

To o l n o t s u i t a b l e f o r w o r k 
material

Inappropriate coolant type

Trouble shooting
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Problem Origin / Solution(s)

Decrease feed rate

Select correct point dimensions

Choose suitable tool material

Regrind precisely

Select correct bush size

Regrind correctly

Change coolant method and increase volume

Change coolant

Change drills or alter cutting conditions

Eliminate the defect

Change holders or correct the surface of 
the morse taper holder

Regrind correctly

Regrind correctly

Use a more rigid drill

Change drill and cutting conditions

Check/adjust the alignment

Decrease run out when fixing to the chuck

Type of Trouble Problem

Drill

Wear, chipping and
crushing of the 

chisel edge

Feed rate is too high

Point shape is inappropriate

Tool not suitable for work material

Relief angle is too small

Chipping of the margin Bush size is too large

Margin build-up

High heat generation due to 
large wear on the cutting edge

Coolant is not sufficient

Coolant is not suitable

Bad chip discharging
Ductile material

Tang breakage
Shank slippage due to defect

Defective inner surface of 
morse taper holder

Inaccurate regrinding

Chattering sounds
Relief angle is too large

Low tool rigidity

Chips roll around the drill Long chips
Chips are stuck in the flute

One-sided wear

Poor alignment accuracy ( lathing )

Large run out after attachment 
to machine

Trouble shooting
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�TERMINOLOGY

�NUMBER OF FLUTES
The number of flutes should be determined by the work material, dimensions of the work piece and milling conditions. In 
general, an end mill with a small number of flutes and large chip room is used for roughing, and an end mill with a large number of 
flutes is used for finishing�

�LENGTH OF CUT ë
The shorter the end mill, the smaller the deflection and the stronger the rigidity. 
Because rigidity varies in proportion to length of cut by a factor to the power 
of 3 (for example, when the length of cut doubles, the rigidity decreases to 1/8), 
it is necessary to keep the length of cut as short as possible.

�END PROFILE
Stocked end profiles are typically square end, ball end and radius end. Corner radius, corner chamfer, corner rounding and drill 
nose end profiles can be supplied via special order�

FLUTE

CHIP POCKET

RADIAL PRIMARY
RELIEF ANGLE

RADIAL PRIMARY RELIEF WIDTH

LAND WIDTH

CUTTING FACE
RADIAL SECONDARY
CLEARANCE ANGLE

AXIAL PRIMARY
RELIEF WIDTH

RADIAL RAKE ANGLE

END CUTTING EDGE
CONCAVITY ANGLE

BACK 
TAPER

END GASH

HELIX ANGLE

AXIAL SECONDARY 
CLEARANCE ANGLE

AXIAL PRIMARY 
RELIEF ANGLE

AXIAL RAKE 
ANGLE

END
TEETH 

LENGTH OF CUT（ℓ）

OVERALL LENGTH（L）

SHANK

M
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（
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（
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a

a

Ds

Ds

F

F1

ℓ

2
ℓ

固定 固定

F1=⅛F

2 flutes 3 flutes 4 flutes
(Center Cut)

4 flutes
(with center hole)

6 flutes
(with center hole)

SQUARE BALL NOSE CORNER RADIUS CORNER
CHAMFER

CORNER
ROUNDING

DRILL NOSE

Informations

Stocked end pro� les are typically square end ball nose and corner radius, Corner chamfer, corner rounding and drill nose end 
pro� les can be supplied via special oder.
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    Cause     Solution

 

          Too great cutting amount   Adjust feed or speed
          Not enough chip room   Use end mill with fewer fl utes
          Not enough coolant   Apply more coolant. Use air pressure
    

 

         Feed too fast    Slow down to correct feed
          Slow speed    Use higher speed
          Too much wear    Regrind earlier stage
          Chip biting    Cut less amount per pass
          No end tooth concavity   Add margin (touch primary with oilstone)

  

 

        Too much wear on primary relief  Regrind sooner
          Incorrect conditions   Correct milling conditions
          Impropoer cutting angle   Change to correct cutting edge

 

          Too tough conditions   Change to easier condition
          Lack of accuracy (machine & holder) Repair machine or holder
          Not enough rigidity (machine & holder) Change machine or holder or condition
          Not suffi cient number of fl utes  Use end mill with geater number of fl utes
    
 

       Feed too fast    Slow down to correct feed
          Too geat cutting amount   Reduce cutting amount
          Too long fl ute length or long overall length Use proper length tool. Hold shank deeper
          Not suffi cient number of fl utes  Use end mill with greater number of fl utes

Chip
packing

Rough
surface
� nish

Burr

No 
dimensional

accuracy

No 
perpendicular

side

Trouble shooting

Speci� c
Problem
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     Cause     Solution

 
      Feed too fast    Slow down to propoer feed
         Feed too fast on fi rst cut   Slow down on fi rst bite
         Not enough rigidity of machine tool & holder  Change rigid machine tool or holder
         Loose tool holder    Tighten tool holder
         Loose fi xture (workpiece)   Tighten workpiece fi xture
         Lack of rigidity (tool)   Use shortest end mill available. Hold shank
       deeper. Try down cut.
        Teeth too sharp    Change to lower cutting edge, primary relief
 

       Speed too fast   Slow down, use more coolant
       Hard material   Use higher grade, tool material, 
       add surface treatment
       Bitting chips    Change feed speed to change chip size or clear
       chips with coolant or air pressure
       Improper feed spped (too slow) Increase feed speed. Try down cut
       Improper cuuting angle  Change to correct cutting angle
       Too low primary relief angle  Change to larger relief angle

 
         Feed too fast    Slow down feed
         Too large cuting amount   Adjust to smaller cutting amount per teeth
         Too long fl ute length or long overall length Hold shank deeper, use shorter end mill
         Too much wear    Regrind at earlier stage

 

       Feed and speed too fast   Correct feed and speed
        Not enough rigidity   Use beter machine tool or holder or change conditions
        Too much relief angle   Change to smaller relief angle. Add margin 
       ( touch primary with oilstone)
        Loose holder ( workpiece)   Hold workpiece tighter
        Cutting too deep)    Correct to smaller cutting depth
        Too long fl ute length or long overall lenght Hold shank deeper, use shorter end mill or try down cut
    
      Too much cutting friction   Regrind at earlier stage
         Tough work material   Select premium tool
         Improper cutting angle   Change cutting angle & primary

Chipping

Wear

Breakage

Chattering

Short tool life
  (dull teeth)

Trouble shooting

Speci� c
Problem
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NOTESNOTES
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Scandinavian Countries : OSG Scandinavia A/S

Langebjergvaenget 16, Postbox 125
4000 Roskilde
Denmark
osg@osg-scandinavia.com
http://dk.osgeurope.com
Tel.: +45 46 75 65 55
Fax: +45 46 75 67 00

Netherlands : OSG Mac World Nederland b.v.

Bedrijfsweg 5 - 3481 MG Harmelen
Postbus 50 - 3480 DB Harmelen
Netherland
info@osg-nl.com
http://nl.osgeurope.com
Tel.: +31 348 44 2764
Fax: +31 348 44 2144

United Kingdom : OSG UK Ltd.

Shelton House 1, 5 Bentalls Pipps Hill Ind. Est.
Basildon Essex SS14 3BY
United Kingdom
info@osg-uk.com
http://uk.osgeurope.com
Tel.: +44 845 305 1066
Fax: +44 845 305 1067

Spain : OSG - COMAHER SL

Bekolarra 4, E-01010 Vitoria-Gasteiz
Spain
osg-tooling@osg-tooling.com
http://ib.osgeurope.com
Tel.: +34 932 618 111
Fax: +34 932 630 326

Belgium : OSG Belgium s.a. n.v.

Avenue Lavoisier 1, B-1300 Z.I. Wavre-Nord
Belgium
info@osg-belgium.com
http://be-fr.osgeurope.com
http://be-nl.osgeurope.com
Tel.: +32 10 23 05 04
Fax. +32 10 23 05 31

Belgium : OSG Europe s.a.

Avenue Lavoisier 1, B-1300 Z.I. Wavre-Nord
Belgium
info@osgeurope.com
http://www.osgeurope.com
Tel.: +32 10 23 05 08
Fax. +32 10 23 05 31
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France : OSG France s.a.r.l.

Paris Nord 2, 385 rue de la belle Etoile
BP 66191 Roissy

France
info@osg-france.com

http://fr.osgeurope.com
Tel.: +33 1 49 90 10 10
Fax: +33 1 49 90 10 15

Italy : OSG Italia s.r.l.

Via Cirenaica n. 52 int.
61/63, I-10142 Torino

Italy
info@osg-italia.it

http://it.osgeurope.com
Tel.: +39 0117705211

Fax: + 39 0117071402

Germany : OSG GmbH.

Föhrenweg 22
D - 73054 Eislingen / Fils

Germany
info@osg-germany.de

http://de.osgeurope.com
Tel.: +49 7161 6064 - 0

Fax: +49 7161 6064 - 444

Penetrating the European Market is one of OSG Corporation’s global strategies. With the 
guidance of OSG Europe, OSG has adjusted well to build a solid momentum in this multi-

cultural,multi-lingual market with the longest history of cutting tool industry in the world.

OSG’s penetrating strategy has continuously afforded each OSG subsidiaries the 
ability to hit the local market running from day one. OSG has always succeeded in 
acquiring previous import agents, fusing them with OSG DNA, and expanding sales 
network with local dealers and end users of all size. OSG currently has offices in 
the United Kingdom, Belgium, the Netherlands, France, Denmark, Spain, 
Germany and Italy. The East European markets are supported directly from 

OSG Europe with professional technical service.

OSG
Europe
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Extract of our general conditions
OSG UK Ltd.
EXTRACT OF OUR GENERAL CONDITIONS
TERMS OF PAYMENT
Subject to credit being approved and unless otherwise expressly agreed accounts are 
due for payment not later than the end of the month following the month of dispatch; 
otherwise payment must be received by the Company before delivery. When deliveries 
are spread over a period each consigment will be invoiced as dispatched and each 
month’s invoices will be treated as a seperate account and will be payable according. 
Failure to pay for any goods or for any delivery or instalment shall entite the Company 
to suspend further deliveries and work both on the same order and on any ither order 
from the Customer without prejudice to any other rights the Copany may have. The 
Company reserves the right where genuine dobts arise as to a Customer’s fi nancial 
position or in the case of failure to pay for any goods or any delivery or instament as 
aforesaid to suspend delivery of any order or any part or instalment without ability until 
paymen or satisfactory security for payment has been provided.
TITLE TO GOODS
Until payment in full has been received by the Company for all goos whatsoever sup-
plied at any time by the Company to the Customer, property in the goods shall remain 
in the Company and the Customer shall hold the goods as bailee on behalf of the 
Company.
LEGAL CONSTRUCTION
These conditions of Sale shall be constructed in accordance with English Law and be 
suspect to the juridiction of the English Courts.

OSG GmbH.
EXTRAKT ALLGEMEINE VERKAUFS-, LIEFER- UND ZAHLUNGSBEDINGUNGEN
PREISE
Unsere Preise verstehen sich, wenn nicht anders vereinbart, ab Lager oder Liefe-
rwerk, ausschließlich, Verpackung, die zu den Selbstkosten berechnet und nicht 
zurückgenommen wird. Zu den Preisen kommt die Mehrwertsteuer in der  jeweiligen 
gesetzlichen Höhe hinzu. Sämtliche Berechnungen erfolgen in Euro. Die Zahlung hat, 
wenn nicht anders vereinbart ist, bar ohne jeden Abzug frei Zahlstelle des Lieferers 
zu erfolgen.
Das Zurückbehalten von Zahlungen sowie die Autrechnung etwaiger von uns bestrit-
tener Gegenansprüche sind nicht zulässig.
Bei verspäteter oder gestundeter Zahlung werden bankübliche Zinsen und Provisio-
nen berechnet.
Vor völliger Bezahlung fälliger Rechnungsbeträge, einschließlch Verzugszinsen, sind 
wir zu keiner weiteren Lieferung aus irgendeinem laufenden Vertrag verpfl ichtet.
Bleibt der Besteller mit einer fälligen Zahlung im Rückstand oder tritt in seinen Ver-
mögensverhältnissen eine wesenliche Verschlechterung ein bzw. laufen die über ihn 
eingeholten Auskünfte unbefriendigend, so wir nach unserez Wahl berechtigt, Vorkas-
se oder Erbringung einer Sicherheit vor Lieferug zu verlangen.
Zahlungen dürfen nur an uns unmittelbar oder an einen von uns besonders Beaufrag-
ten, der einen Sonderausweis zum Inkasso besitzt, geleistet werden. Bei Zahlungen, 
die auf andere Weise geleistet werden, haftet der voller Höhe des von uns zu fordern-
den Betrages.
EIGENTUMSVORBEHALT
Alle gelieferten Waren bleiben unser Eigentum (Vorbehaltsware) bis zu Erfüllung sämt-
licher Forderungen gleich aus welchem Rechtsgrund, einschließlich der künftig ents-
tehenden oder später abgeschlossenen Verträge. das gilt auch, wenn Zahlungen auf 
besonders bezeichnete Forderungen geleistet wurden. Der Besteller ist verpfl ichtet, 
den Liefergegenstand gegen Diebstahl, Feuer und sonstige Schäden zu versichern 
und uns den Abschluss nachzuweisen.
Der Liefergegenstand darf von Besteller weder verpfändet noch Sicherung überei-
gnetwerden. Im Falle von Pfändungen, Beschlagnahme oder Verfügung durch Dritte 
hat der Besteller uns davon unverzüglich ausreichend zu unterrichten. Unter Eigen-
tumsvorbehalt stehende Waren dürfen nur im regelmäßligen Geschäftsverkehr ve-
räußet werden, wenn sichergestellt ist, dass die Fordungen aus dem Weiterverkauf 
auf uns übergeht und der Eigentumsvorbehalt durch den Besteller an seine Kun-
den weitergeleitet wird. der Besteller tritt bereits jetzt die ihm aus der sonstigen Ve-
rwendung der Ware zustehende Forderungen Nebenrechten an uns ab. Die Ermächti-
gung zum Weiterverkauf ist widerrufl ich. Der Besteller verpfl ichtet sich, uns im Falle 
deszahlungsverzuges unverzüglich den Abnegmer der Vorbehaltsware zu benennen.
Falle vertragswidrigen Verhaltens des Bestellers, wozu auch der Zahlungsverzug re-
chnet, sind wir nach Mahnung zur Zurüchnahme des unter Eigentumsvorbehalt gelier-
ten Gegenstandes berechtigt, und Besteller ist zur Herausgabe verpfl ichtet. Weder die 
Geltendmachung des Eigentumsvorbehaltes noch Pfändung des Liefergegenstandes 
duch uns gelten, sofern nicht das Abzahlungsgesetzt Anwendung fi ndet, als Rücktritt 
von Vertrag.
ANZUWENDENDES RECHT, ERFÜLLUNGSORT UND GERICHTSSTAND
Die Vertragsbeziehungen unterliegen ausschließlich dem Recht der Bundesrepublik 
Deutschland. Die Anwendung internationaler Kaufrechtgesetze wird ausgeschlossen. 
Erfüllungsort für sämliche aus dem Vertragsverhältnis sich ergebeben Rechte und 
Verbindlichkeiten ist Eislingen/Fils. Gerichtsstand für sämliche sich aus dem Vertrags-
verhältnis ergebende Rechte und  Verbindlichkeiten ist, wenn der Besteller Vollkauf-
mann, eine juritische Person des öffentlichen Rechts oder ein öffentliches Sonderve-
rögen ist, Islingen/Fils.

OSG ITALIA s.r.l.
CONDIZIONI GENERALI DI VENDITA
PAGAMENTI
Non sono riconosciutise fatti a persone non munite di regolare mandato. Gli assegni 
devono essere intestati alla nostra ditta con dicitura «Non Trasferibile» anche se l’as-
segno viene consegnato a un incaricato. Non si accettano sconti ed abbuoni se non 
concordati preventivamente.
RESI
Non si accetta il merce senza nostra preventiva autorizzazione scritta. La merce resa 
qualunque ne sia il motivo, deve essere resa in porto franco sede diTorino. Per il 
controllo e le pratiche amministrative relative alla merce da Voi  restituita vi verrà ad-
debitato il 1% del valore per meze.
Per eventuali ammanchi nei quantiative o per difetto, dovranno pervenirci entro 10 
giorni dalla data di spedizione della nerce. Controversie e contestaziono di qualsiasi 
natura unico for competente quello di Torino.

OSG SCANDINAVIA A/S
Almindelige Salgs- og Leveringsbetingelser
Priser
Alle priser er excl. moms. Der beregnes gebyr på elektronisk faktura til den offentlige 
sektor.
Levering
Ab lager Roskilde 
Returvarer 
Varer tages kun retur efter forudgående aftale og med angivelse af ordrenummer eller 
fakturanummer. Returnering sker for købers regning og risiko. Kun standardvarer i 
ubrudt ren emballage tages retur. Der tages returgebyr såfremt returnering sker se-
nere end 5 arbejdsdage efter levering.
Betaling
I henhold til gældende betalingsbetingelser, hvorefter der beregnes rente. 
Øvrige betingelser
Efter aftale

Sälj- och leverans villkor
Priser
Alla priser är exkl. Moms
Leveranser
Fritt Roskilde.
Fri leverans inom Sverige vid köp över 2000: - netto. Leveranser sker på kundens 
eget ansvar.
Returvaror
Varor tages endast i retur efter överenskommelse och med tillhörande ordernummer 
eller fakturanummer.
Returnering sker på kundens eget ansvar. Endast standardprodukter i obrutna 
förpackningar tages i retur.
Om returnering sker senare än 5 arbetsdagar efter leverans tillkommer en avgift.
Betalning
Betalningsvillkor 30 dagar netto, derefter dröjsmålsränta
Övriga villkor
Enl. överenskommelse
 

OSG EUROPE s.a.
EXTRACT OF OUR GENERAL CONDITIONS
All our invoices are established net prices and without discount, payable on the dea-
dline as indicated on the invoices.
Any remark after 8 days from date of receiving order acknowledgement and/or goods 
will not be accepted.
In case of delay in payments of more than 15 days, after the date of reception of the 
goods, the amount due will be inceased with 1% per month, with a amximum of 25%.
All oods are sold with the reserve of property transfer until full payment of the selling 
price. In case of contesting of any invoice, the Court of Nivelles (Belgium) is the only 
accredited.

All data, of any nature shown in this catalogue are only given for information purposes. They are not binding and do not engage, in any matter the responsability of the 
Copyright owner and they can be modifi ed without any notice. The Copyright owner is also not responsable for any eventual printing errors in this catalogue. The content of 
this catalogue is provided to you for viewing only. The content is not intended for reproduction either in part or in whole in this or any other medium. They cannot be copied, 
used to create derivation work or used for any reason, by means without the express, written permission of the Copyright owner.
Copyight 2009 - OSG Europe - All rights reverved.
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