HSS/TAPS

Metric /458
Metric Fine /462
UNC /466

UNF /468



HSS- PM & HSS-E / 1aps

SPIRAL POINT TAPS for Stainless Steels T :
ISO Metric coarse threads DIN 13 h 'L_' % % M/
3.0xD

j o

e —— = 3

_ _ DIN

STAINLESS STEELS UPTOM12 OVERM12 Unit : mm

Tapping
Size Pitch SDC No. Sl SEMED || SRR el Drill
Diameter Size Length Flute .
Diameter

WORKING
MATERIAL

12042810001 8 S Y
M2.2 0.45 12042810002 8 45 13 2.8 21 S 8 175
M2.3 0.4 12042810003 8 45 13 28 21 5 3 19
M2.5 0.45 12042810004 9 50 15 2.8 21 5 3 2.05
M2.6 0.45 12042810005 9 50 15 2.8 21 5 3 2.1
M3 0.5 12042810006 n 56 18 &5 27 6 B 25
M3.5 0.6 12042810007 12 56 20 4 3 6 3 29
M4 0.7 12042810008 13 63 21 4.5 3.4 6 3 3.3
M4.5 0.75 12042810009 14 70 25 6 49 8 3 3.7
MS 0.8 12042810010 15 70 25 6 49 8 3 4.2
Mé 1.0 12042810011 7 80 30 6 49 8 )
M7 1.0 12042810012 7 80 30 7 55 8 )
M8 1.25 12042810013 20 90 35 8 6.2 9 3 6.8
M9 1.25 12042810014 20 90 B 9 7 10 3 78
M10 1.5 12042810015 22 100 39 10 8 n 3 85
M1 1.5 12042810016 22 100 40 8 6.2 9 3 95
M12 175 12042810017 24 10 44 9 7 10 3 10.2
Mi14 20 12142810001 26 10 44 m 9 12 ) 12
M16 20 12142810002 27 10 44 12 9 12 3 14
M18 25 12142810003 30 125 50 14 1l 14 4 15.5
M20 25 12142810004 32 140 54 16 12 15 4 175
17} M22 25 12142810005 32 140 54 18 14.5 7 4 195
* % M24 3.0 12142810006 34 160 60 18 14.5 17 4 21
2 g M27 30 12142810007 36 160 60 20 16 19 4 24
E' M30 &5 12142810008 40 180 70 22 18 21 4 26.5
(a)
Unit : N/mm? © exceent O coop

Steel Steel Steel St AIon St. Alloy St. Alloy | INOXFree | INOX Aust. INOX Ccst ceioci | GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <1200 >1200 <850 <850 <1000 <1000 <700 <1000 <700 <900
Ti Alloy Ni Ni Alloy Ni Alloy Cu Cu Alloy CuAlloy | @iEASz Al /Mg Al Al Al Plastic Plastic Plastic
<1300 <500 <900 <1400 <350 Short Long <1500 <350 Wrought Si<10% $>10% Thermosoft | Thermoset FRP

O

460 | Sanged

cutting tools.



HSS_ E / TAPS

SPIRAL POINT TAPS for Multi-Purpose e e B :
ISO Metric coarse threads DIN 13 RRIE % % M

T 3.0xD

/I

n
7
| 7
| ‘ ‘ 6
|" "‘
@di

. DIN 60°'A 4
Nl B - PR

MULTI PURPOSE Unit :mm

. . Neck Shank Square Square No. of Topplng
Size Pitch b X - Drill
Length Diameter Size Length Flute .
Diameter

WORKING
MATERIAL

12081410001 8 28 5 3
M2.2 0.45 12081410002 8 45 13 28 21 5 3 1.75
M2.3 0.4 12081410003 8 45 13 28 21 5 3 19
M2.5 0.45 12081410004 9 50 5 2.8 21 5 3 2.05
M2.6 0.45 12081410005 9 50 15 2.8 21 5 3 2.1
M3 0.5 12081410006 6 56 18 &5 27 6 3 25
M3.5 0.6 12081410007 7 56 20 4 3 6 3 29
M4 0.7 12081410008 7 63 21 4.5 3.4 6 3 33
M4.5 0.75 12081410009 8 70 25 6 49 8 3 37
MS 0.8 12081410010 8 70 25 6 49 8 3 4.2
Mé 1.0 120814100T1 10 80 30 6 49 8 Y S
M7 1.0 12081410012 10 80 30 7 55 8 3 6
M8 1.25 12081410013 13 90 BS) 8 6.2 9 3 6.8
M9 1.25 12081410014 3 90 BY 9 10 Y 78
M10 1.5 12081410015 15 100 39 10 8 n 8 8.5
M1 1.5 12081410016 7 100 40 8 6.2 9 ) 95
M12 1.75 12081410017 18 10 44 9 10 Y 10.2
M4 20 12181410001 20 10 L4 n 12 3 12
M16 20 1181410002 20 110 4Lt 12 12 3 14
M18 25 12181410003 25 125 50 14 n 14 4 15.5
M20 25 12181410004 25 140 5S4 16 12 15 4 17.5
M22 25 12181410005 25 140 54 18 14.5 7 4 195 17,)
M24 3.0 12181410006 30 160 60 18 14.5 17 4 21 E
M27 30 12181410007 30 160 60 20 16 19 4 24 g g
M30 3.5 12181410008 B 180 70 22 18 21 4 26.5 EI
(a]
Unit : N/mm? © exceent O coop
<400 | <700 PG 51200 | <850 Zm0 | <000 | es00 | coco REEERERStvell o, | oo
©) ©
Nidloy  NiAloy CuMloy  Culoy [TETFIES - Plastic
<1300 <900 <1400 | e Short O <1500 | <350 | Wiought | Si<i0% | $~10% |Themnosoft| Themoset| FRP
© ©0 O

406]

Sangeo

cutting tools



HSS- PM & HSS-E / 1aps

SPIRAL FLUTE TAPS for Stainless Steels T :
ISO Metric coarse threads DIN 13 L= % % M

S| a4
_ o DIN Y

STAINLESS STEELS UP TO M12 OVERM12 Unit : mm

Tapping
Size Pitch SDC No. Thread Neck §hank quare Square No. of Dril
Length Length Diameter Size Length Flute BReTeer

Hole type JPE3]

a B
’lll’ /
/i

n - é

7
_jn

7
G
17

N
NS

N

NS
>
W
NS

WORKING
MATERIAL

12174410001 8 S 2
M2.2 0.45 12174410002 8 45 13 2.8 21 S 2 175
M2.3 0.4 12174410003 8 45 13 28 21 5 2 19
M2.5 0.45 12174410004 9 50 15 2.8 21 5 2 2.05
M2.6 0.45 12174410005 9 50 15 2.8 21 5 2 2.1
M3 0.5 12174410006 6 56 18 &5 27 6 B 25
M3.5 0.6 12174410007 7 56 20 4 3 6 3 29
M4 0.7 12174410008 7 63 21 4.5 3.4 6 3 3.3
M4.5 0.75 12174410009 8 70 25 6 49 8 3 3.7
MS 0.8 12174410010 8 70 25 6 49 8 3 4.2
Mé 1.0 12174410011 10 80 30 6 49 8 3
M7 1.0 12174410012 10 80 30 7 55 8 )
M8 1.25 12174410013 13 90 35 8 6.2 9 3 6.8
M9 1.25 12174410014 13 90 BY 9 7 10 3 78
M10 1.5 12174410015 15 100 39 10 8 n 3 8.5
M1 1.5 12174410016 7 100 40 8 6.2 9 3 95
M12 175 12174410017 18 1o 44 9 7 10 3 10.2
Mi14 20 12074410001 20 110 44 n 9 12 ) 12
M16 20 12074410002 20 110 44 12 9 12 3 14
M18 25 12074410003 25 125 50 14 1l 14 4 15.5
M20 25 12074410004 25 140 54 16 12 15 4 175
17} M22 25 12074410005 25 140 54 18 14.5 7 4 195
* % M24 3.0 12074410006 30 160 60 18 14.5 17 4 21
2 g M27 30 12074410007 30 160 60 20 16 19 4 24
E' M30 &5 12074410008 BS) 180 70 22 18 21 4 26.5
(a)
Unit : N/mm? © exceent O coop

Steel Steel Steel St AIon St. Alloy St. Alloy | INOXFree | INOX Aust. INOX Ccst ceioci | GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <1200 >1200 <850 <850 <1000 <1000 <700 <1000 <700 <900
Ti Alloy Ni Ni Alloy Ni Alloy Cu Cu Alloy CuAlloy | @iEASz Al /Mg Al Al Al Plastic Plastic Plastic
<1300 <500 <900 <1400 <350 Short Long <1500 <350 Wrought Si<10% $>10% Thermosoft | Thermoset FRP

O

462 | Sanged

cutting tools.



HSS_ E / TAPS

SPIRAL FLUTE TAPS for Multi-Purpose e ey e = TS ’
ISO Metric coarse threads DIN 13 ——— " Lo M
25%D

\\
\
\!

n' n ||
|‘-®d|-’|
60°A 3 c
HSS-E DIN 6H BRIGHT
371/376 R40

MULTI PURPOSE Unit :mm

. . Neck Shank Square Square No. of Topplng
Size Pitch b X - Drill
Length Diameter Size Length Flute .
Diameter

WORKING
MATERIAL

[Z0804I0001 8 5 3
M2.2 0.45 12080410002 8 45 13 28 21 5 3 1.75
M2.3 0.4 12080410003 8 45 13 28 21 5 3 19
M2.5 0.45 12080410004 9 50 15 2.8 21 5 3 2.05
M2.6 0.45 1Z0804I0005 9 50 15 2.8 21 5 i3 21
M3 0.5 12080410006 6 56 18 &> 27 6 3 2.5
M3.5 0.6 12080410007 7 56 20 4 3 6 3 29
M4 0.7 [z080410008 7 63 21 4.5 3.4 6 3 B
M4.5 0.75 12080410009 8 70 25 6 49 8 3 37
MS 0.8 12080410010 8 70 25 6 49 8 3 4.2
Mé 1.0 1208041001 10 80 30 6 49 8 3 S
M7 1.0 12080410012 10 80 30 7 StS 8 3 6
M8 1.25 12080410013 13 90 85 8 6.2 9 3 6.8
M9 1.25 12080410014 13 90 5 9 10 3 7.8
M10 1.5 [Z0804I0015 15 100 39 10 8 n 3 8.5
M 1.5 12080410016 7 100 40 8 6.2 9 8 95
M12 1.75 12080410017 18 1o 4L 10 3 10.2
M4 2.0 12080410018 20 10 44 1l 12 5 12
M16 2.0 12080410019 20 10 44 12 12 B 14
M18 2.5 12080410020 25 125 50 14 n 14 4 15.5
M20 2.5 12080410021 25 140 54 16 12 15 4 175
M22 25 12080410022 25 140 54 18 14.5 17 4 195 17,)
M24 3.0 12080410023 30 160 60 8 14.5 17 4 21 E
M27 3.0 1Z080410024 30 160 60 20 16 19 4 24 g g
M30 15 12080410025 5 180 70 22 18 21 4 26.5 EI
(a]
Unit : N/mm? © exceent O coop
<400 | <700 PG 51200 | <850 Zm0 | <000 | es00 | coco REEERERStvell o, | oo
©)
NiAlloy  NiAloy Culloy | Cualoy [FETNTEN -
<1300 <900 <1400 | e Short O <1500 | <350 | Wiought | Si<i0% | $~10% |Themnosoft| Themoset| FRP
©) © ©

405

Sangeo

cutting tools



HSS_ E / TAPS

SPIRAL POINT TAPS for Multi-Purpose e — -
o =R 0. AA

ISO Metric fine threads DIN 13 B
M F Holetype 2.5xD
%M“—DH = gt

72

\!

=
!
&

-------- “_ _‘|
odi

-
UNI B -~ ENEYEES

MULTI PURPOSE Unit : mm

. . Neck Shank Square Square No. of Topplng
Size Pitch b X X Drill
Length Diameter Size Length Flute .
Diameter

WORKING
MATERIAL

12085410001 5 3
M5 0.5 12085410002 n 70 25 35 27 6 3 4.5
Mé 0.75 12085410004 13 80 30 4.5 34 6 3 52
Mé 0.5 12085410003 13 80 30 4.5 3.4 6 3 55
M7 0.75 12085410005 14 80 30 55 4.3 7 3 6.2
M8 1.0 12085410007 7 90 36 6 49 8 3 7
M8 0.75 12085410006 14 80 36 6 49 8 3 72
M10 1.25 12085410010 22 100 40 7 55 8 3 8.8
M10 1.0 12085410009 18 90 40 7 &85 8 3 9
M10 0.75 12085410008 18 90 40 7 &5 8 3 92
M12 1.5 12085410013 22 100 40 9 7 10 3 10.5
M12 1.25 12085410012 22 100 40 9 7 10 3 10.8
M12 1.0 120854100T1 18 100 40 9 7 10 3 n
Mi4 1.5 12085410016 22 100 40 n 9 12 Y 125
M4 1.25 12085410015 22 100 40 n 9 12 3 128
M4 1.0 12085410014 22 100 40 n 9 12 Y 3
M16 1.5 12085410018 22 100 40 12 9 12 3 14.5
M16 1.0 12085410017 18 100 40 12 9 12 3 15
M18 1.5 12085410020 25 110 4Lt 14 n 14 4 16.5
M18 1.0 12085410019 20 110 4Lt 14 n 14 4 17
M20 1.5 12085410022 25 125 50 16 12 15 4 18.5
17} M20 1.0 12085410021 20 125 50 16 12 15 4 19
* % M22 1.5 12085410024 25 125 50 18 14.5 7 4 20.5
2 g M22 1.0 12085410023 20 125 50 18 14.5 7 4 21
=
8
Unit : N/mm? © exceLent O coop
<400 <700 PG >1200 | <850 Zmo | <000 | es00 | <oco RESRRStvell o | o
© ©
Nidlloy  NiAlloy CuMoy  Culoy [T -- Plastic
<1300 <900 <400 | G Short O <1500 | <350 | Wiought | Si<i0% | $~10% |Themosoft| Themoset| FRP
© ©0 O

4,6/, | Sanged

cutting tools.



HSS_ E / TAPS

SPIRAL POINT TAPS for Multi-Purpose g e e e = :

ISO Metric fine threads DIN 13 1. D
M F I 25%D
7] = m

i
71 = L
v 2 7
RIS N - v
@d1
o 60° A 3
z3 HSS-E DIN 374 6H BRIGHT
4
o)
=5

MULTI PURPOSE Unit : mm

Tapping
Size Pitch SDC No. Thread Neck $hcmk quare Square No. of Dril
Length Length Diameter Size Length Flute DITEer

12085410026 14.5 4
M24 1.5 12085410025 27 140 54 18 14.5 17 4 22,5
M26 1.5 12085410027 28 140 54 8 14.5 17 4 24.5
M27 20 12085410029 28 140 54 20 16 19 4 25
M27 15 12085410028 28 140 54 20 16 19 4 255
M28 II5 12085410030 28 140 54 20 16 19 4 26.5
M30 20 12085410032 30 150 57 22 18 21 4 28
M30 1.5 12085410031 30 150 57 22 18 21 4 28.5
(7]
I
-
A
(72]
T4
=
o
(a]
Unit : N/mm? © excerent O coop
Steel Steel Steel St AIon St. Alloy St. Alloy | INOXFree | INOX Aust. INOX ceioc | eeioci | GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <1200 >1200 <850 <850 <1000 <500 <1000 <700 <1000 <700 <900
©
Ti Alloy Ni Ni Alloy Ni Alloy Cu Cu Alloy (O Cu-Al-Fe | Al/Mg Al Plastic Plastic Plastic
<1300 <500 <900 <1400 <350 Short Long <1500 <350 Wrought S|<'|0° $>10% Thermosoft | Thermoset FRP
©) © ©)

465

Sangeo

cutting tools



HSS_ E / TAPS

SPIRAL FLUTE TAPS for Multi-Purpose T )
g — % AA,

ISO Metric fine threads DIN 13 - IH
M F D 250
T
R = 2o
i DIN c %>
UNI Bl - IR

MULTI PURPOSE Unit : mm

Tapping
Size Pitch SDC No. Thread $hcmk quare Square No. of Dril
Length Diameter Size Length Flute .
Diameter

D
N

WORKING
MATERIAL

12084410001 5 3
M5 0.5 12084410002 5 70 25 15 27 6 3 4.5
Mé 0.75 12084410004 8 80 30 4.5 3.4 6 Y 52
Mé 0.5 1084410003 5 80 30 4.5 3.4 ) 3 15
M7 0.75 12084410005 10 80 30 55 4.3 7 3 6.2
M8 1.0 12084410007 10 90 36 6 49 8 3 7
M8 0.75 12084410006 8 80 30 6 49 8 3 72
M10 1.25 12084410010 16 100 40 7 St5 8 3 8.8
M10 1.0 12084410009 10 90 36 7 St5 8 3 9
M10 0.75 12084410008 10 90 36 7 StS5 8 3 92
M12 1.5 1Z0844I10013 15 100 40 9 7 10 3 10.5
M12 1.25 1Z084410012 15 100 40 9 7 10 3 10.8
M12 1.0 1208441001 n 100 40 9 7 10 3 n
Mi4 1.5 12084410016 15 100 40 il 9 12 3 12.5
Mi4 1.25 12084410015 15 100 40 il 9 12 i3 12.8
M4 1.0 1Z0844I10014 n 100 40 il 9 12 i3 13
M16 1.5 12084410018 15 100 40 12 9 12 3 14.5
M16 1.0 12084410017 12 100 40 12 9 12 3 15
M18 1.5 12084410020 17 110 44 14 n 14 4 16.5
M18 1.0 12084410019 13 110 44 14 n 14 4 17
M20 1.5 12084410022 17 125 50 16 12 15 4 18.5
17} M20 1.0 12084410021 14 125 50 16 12 15 4 19
* % M22 1.5 12084410024 7 125 50 8 14.5 17 4 20.5
2 g M22 1.0 12084410023 4 125 50 8 14.5 7 4 21
=
a
Unit : N/mm? © exceLent O coop
<400 | <700 <850 <850 [(MEPWOMMl >1200 | <850 Zmo | <00 | <500 | <oco MESERRStY oo | oo
© © O © ©)
NiAloy  NiAloy Cu CuMloy  CuAloy |[RSTNTEA ---
<1300 [F<500" NPT RNNNFT O <350 Short PO <1500 | <350 | Wiought | Sisi0% | $~10% |Themosoft| Themmoset|  FRP
©) © ©)

466 | Sanged

cutting tools.



HSS_ E / TAPS

SPIRAL FLUTE TAPS for Multi-Purpose e % M

ISO Metric fine threads DIN 13 B l%
M F % Holelype 25><D
4

DIN 60°A 4 C
UNI I

MULTI PURPOSE Unit :mm

. . Neck Shank Square Square No. of Tapplng
Size (ivel} b . . Drill
Length Diameter Size Length Flute .
Diameter

%>

22
3
og
==

o
=
4
o
>
-
m
o |

12084410026 14.5 4
M24 1.5 12084410025 20 140 54 18 14.5 17 4 22.5
M26 1.5 12084410027 20 140 54 18 14.5 17 4 24.5
M27 20 12084410029 20 140 54 20 16 19 4 25
M27 1.5 12084410028 20 140 54 20 16 19 4 255
M28 I}5 12084410030 20 140 54 20 16 19 4 265
M30 20 12084410032 22 150 57 22 18 21 4 28
M30 1.5 12084410031 22 150 57 22 18 21 4 28.5
2
>}
(72]
|
=
+4
(a]
Unit : N/mm? © exceent O coop
Steel Steel Steel St. Alloy St. Alloy St. Alloy | INOXFree | INOX Aust. INOX ceiocs feciochs | GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <850 <1200 >1200 <850 <850 <1000 <500 <1000 <700 <1000 <700 <900
© © ©)
Ti Alloy Ni N| Allcn/ Ni Alloy Cu Cu Alloy (et Cu-Al-Fe | Al/Mg Al Al Plastic Plastic Plastic
<1300 <500 <1400 <350 Short Long <1500 <350 Wrought Si<10% $>10% | Thermosoft | Thermoset FRP
©) © © ©) @)

Sanged | 467

cutting tools



HSS_ E / TAPS

Unified coarse threads

L2 |
G 50
AT 78 %
TH
2
R

Vs
’%
od

SPIRAL FLUTE TAPS for Multi-Purpose = % % M

NI
N\

S
N\

7
A

2 60°'A 4 c 2>
o HSS-E DIN 2B “ BRIGHT %
| UNI - s i ReD
=3

MULTI PURPOSE Unit : mm

Tapping
Size Pitch SDC No. Thread Neck ~Shank quore Square No. of Drill
Length Length Diameter Size Length Flute BT

40 UNC 12082410001 6 3
#5 40 UNC 12082410002 7 56 18 815 2.7 6 3 2.6
#6 32 UNC 12082410003 7 56 20 4 3 6 3 2.85
#8 32 UNC 12082410004 8 63 21 4.5 3.4 6 3 815
#10 24 UNC 12082410005 10 70 25 6 49 8 3 39
#12 24 UNC 12082410006 10 80 30 6 49 8 g 4.5
/4 20 UNC 12082410007 13 80 30 7 55 8 5 52
5/16 18 UNC 12082410008 14 90 BS 8 6.2 9 3 6.6
3/8 16 UNC 12082410009 16 100 39 9 7 10 3 8
7/16 14 UNC 12082410010 17 100 40 8 6.2 9 3 Q4
1/2 13 UNC 12082410011 20 10 44 9 10 5 10.75
9/16 12 UNC 12082410012 20 10 44 il 9 12 3 12.25
5/8 TTUNC 12082410013 22 10 44 12 9 12 g 13.5
3/4 T0 UNC 12082410014 25 125 50 14 1l 14 4 16.5
7/8 9 UNC 12082410015 27 140 54 18 14.5 17 4 195
1 8 UNC 12082410016 30 160 60 20 16 19 4 22.25
o
<
-
2@
[72]
T4
=
[+4
(a)
Unit : N/mm? © exceLent O coop
Steel Steel Steel St AIon St. Alloy St.Alloy | INOXFree | INOX Aust. INOX GG Cast GGG Cast GGG Cast Ti T Alloy
<400 <700 <1200 >1200 <850 <850 <1000 <500 < 1000 <700 <1000 <700 <900
@)
Ti Alloy N| Ni Alloy Ni Alloy Cu Cu Alloy CuAlloy NeEASZ EWA ] Al Plastic Plastic Plastic
<1300 <900 <1400 <350 Short Long <1500 <350 Wrought Si<10% S>'IO/o Thermosoft | Thermoset FRP
© ©) ©

468 | Sangeo

cutting tools



HSS_ E / TAPS

SP!RAL POINT TAPS for Multi-Purpose =] B % \/O\/

Unified coarse threads

UNC i,
=] = & ]

NI B = P

MULTI PURPOSE Unit : mm

X . Thread Neck Shank Square Square No. of Topplng
Size Pitch SDC No. X X Drill
Length Length | Diameter Size Length Flute Diameter

=
i
N

1 2z

DIN
371/3176

WORKING
MATERIAL

40 UNC 1083410001 6 3
#5 40 UNC 12083410002 il 56 18 1S 27 6 g 2.6
#6 32 UNC 12083410003 12 56 20 4 3 6 g 2.85
#8 32 UNC 12083410004 13 63 21 4.5 34 6 3 815
#10 24 UNC 12083410005 15 70 25 6 49 8 3 39
#12 24 UNC 12083410006 16 80 30 6 49 8 3 4.5
/4 20 UNC 12083410007 17 80 30 7 55 8 3 52
5/16 18 UNC 12083410008 20 90 B 8 6.2 9 3 6.6
3/8 16 UNC 12083410009 22 100 39 9 7 10 3 8
7/16 14 UNC 12083410010 22 100 40 8 6.2 9 3 Q4
1/2 13 UNC 12083410011 25 10 44 9 10 3 10.75
9/16 12 UNC 12083410012 26 10 44 m 9 12 3 12.25
5/8 TTUNC 12083410013 27 10 44 12 9 12 3 13.5
3/4 10 UNC 12083410014 30 125 50 14 m 14 4 16.5
7/8 9 UNC 12083410015 32 140 54 8 14.5 17 4 195
1 8 UNC 12083410016 36 160 60 20 16 19 4 22.25
(7]
I
-
A
(72]
T4
=
o
(a]
Unit : N/mm? © exceent O coob
Steel Steel Steel St. Alloy St. Alloy St.Alloy | INOXFree | INOX Aust. INOX GG Cast GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <850 <1200 >1200 <850 <850 <1000 <500 < 1000 <700 <1000 <700 <900
@) © @) @) @)
Ti Alloy Ni Ni Alloy Ni Alloy Cu Cu Alloy CuAlloy [eloanz=s Al /Mg Plastic Plastic Plastic
<1300 <500 <900 <1400 <350 Short Long <1500 <350 Wrought S|<10% S>10é Thermosoft | Thermoset FRP
© ©

469

Sangeo

cutting tools



HSS_ E / TAPS

SPIRAL FLUTE TAPS for Multi-Purpose e e i o
Unified coarse threads ——— % M

L2
l |NF D 25xD
T AR A
n 17 gll
B
@d1

DIN c %>
NI B - ENFYP e

=
v
MULTI PURPOSE Unit : mm

7 )
Tapping
Size Pitch SDC No. Thread $hcmk quare Square No. of Dril
Length Diameter Size Length Flute .
Diameter

N
NS

WORKING
MATERIAL

48 UNF 12086410001 6 B
#5 44 UNF 12086410002 7 56 18 35 27 6 B 2.7
#6 40 UNF 12086410003 7 56 20 4 3 6 3 3
#8 36 UNF 12086410004 8 63 21 4.5 34 6 B 15}
#10 32 UNF 12086410005 10 70 25 6 49 8 B 4.1
#12 28 UNF 12086410006 10 80 30 6 49 8 g 4.7
/4 28 UNF 12086410007 10 80 30 7 15} 8 B 55
5/16 24 UNF 12086410008 10 90 35 8 6.2 9 3 69
3/8 24 UNF 12086410009 10 100 39 9 7 10 3 8.5
7/16 20 UNF 12086410010 13 100 40 8 6.2 9 3 99
1/2 20 UNF 1208641001 13 100 40 9 7 10 3 1.5
9/16 18 UNF 12086410012 15 100 40 n 9 12 3 129
5/8 18 UNF 12086410013 15 100 40 12 9 12 g 14.5
3/4 16 UNF 12086410014 17 10 44 14 il 14 4 17.5
7/8 14 UNF 12086410015 17 125 50 18 14.5 17 4 20.5
1 12 UNF 12086410016 20 140 54 20 16 19 4 23.25
o
<
-
2@
[72]
T4
=
[+4
(a)
Unit : N/mm? © exceLent O coop
Steel Steel Steel St. Alloy St. Alloy St.Alloy | INOXFree | INOX Aust. INOX clejeocd | ecioci | GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <850 <1200 >1200 <850 <850 <1000 <500 <1000 <700 <1000 <700 <900
@) © @) @) @)
Ti Alloy Ni Alloy Ni Alloy Cu Cu Alloy (o07.\|“YAM Cu-Al-Fe | Al/Mg Plastic Plastic Plastic
<1300 <900 <1400 <350 Short Long <1500 <350 Wrought S|<'IO/ S>10é Thermosoft | Thermoset FRP
@) ©

470 | Sangeo

cutting tools



HSS_ E / TAPS

SPIRAL POINT TAPS for Multi-Purpose T E "'"E— % M

Unified coarse threads

NF QXD 25%0
lJ ,n, §|!_!|§ 7
7

L — = 54 %

-
UNI [ b | | -

MULTI PURPOSE Unit : mm

X . Neck Shank Square Square No. of Tapping
Size Pitch b X Drill
Length Diameter Size Length Flute
D|ometer

5
N

RS

DIN
37/34

WORKING
MATERIAL

48 UNF 12087410001 [e) 3
#5 44 UNF 12087410002 1l 56 18 315} 27 6 3 2.7
#6 40 UNF 12087410003 12 56 20 4 3 6 3 3
#8 36 UNF 12087410004 13 63 21 4.5 3.4 6 B 815
#10 32 UNF 12087410005 15 70 25 6 49 8 B 4.1
#12 28 UNF 12087410006 16 80 30 6 49 8 3 4.7
/4 28 UNF 12087410007 17 80 30 7 55 8 B 55
5/16 24 UNF 12087410008 17 90 85 8 6.2 9 3 69
3/8 24 UNF 12087410009 8 100 39 9 7 10 3 8.5
7/16 20 UNF 12087410010 22 100 40 8 6.2 9 3 99
1/2 20 UNF 12087410011 22 100 40 9 10 3 .5
9/16 18 UNF 12087410012 22 100 40 n 9 12 3 129
5/8 18 UNF 12087410013 22 100 40 12 9 12 5 14.5
3/4 16 UNF 12087410014 25 10 44 14 n 14 4 175
7/8 14 UNF 12087410015 26 125 50 18 14.5 17 4 20.5
1 12 UNF 12087410016 28 140 54 20 16 19 4 BV
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Unit : N/mm? © exceLent O coop
Steel Steel Steel St. Alloy St. Alloy St.Alloy | INOXFree | INOX Aust. INOX GG Cast GGG Cast GGG Cast Ti T Alloy
<400 <700 <850 <850 <1200 >1200 <850 <850 <1000 <500 < 1000 <700 <1000 <700 <900
@) ©) @) @) @)
Ti Alloy Ni Ni Alloy Ni Alloy Cu Cu Alloy (o07.\|<YAM Cu-Al-Fe | Al/Mg Plastic Plastic Plastic
<1300 <500 <900 <1400 <350 Short Long <1500 <350 Wrought S|<10°/ S>10é Thermosoft | Thermoset FRP
@) ©)
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TROUBLE SHOOTING GUIDE

Incorrect Tap

Chip Packing
Galling
Oversize Pitch
Diameter
Operating
Conditions

Tool Condition

) Hole Size
Oversize Internal

Diameter
Galling

Incorrect Tap

Undersize Pitch

Diameter Damaged Thread

Left-over Chips

Undersize Internal :
. Hole Size
Diameter

Incorrect Tap
Selection

(7]
S
-
N
(%]
T
=
(4
fa)

Breakage

Excessive
Tapping Torque

477 | Sangeo

cutting tools

Use proper limits of taps
. Use longer chamfered taps

N~

Use spiral point or spiral fluted taps
. Reduce number of flutes to provide extra chip room
. Use larger hole size
. If tapping a hole, allow deeper hole where applicable or shorten
the thread length of the parts
5. Use proper lubricant

rNN

1. Apply proper surface treatment such as Hardslick or chrome

2. Use proper cutting lubricant

3. Reduce tapping speed

4. Use proper cutting angle in accordance with material being tap-
ped

5. Use large hole size

1. Apply proper tapping speed

2. Correct alignment of tap and drill hole

3. Free cutting either tap or workpiece

4. Use proper tapping speed to avoid torn or rough threads

5. Use lead screw tapper

6. Use proper tapping machine with suitable power

7. Avoid misalignment of the tap and drill hole from loose spindle or
worn holder

1. Obtain proper indexing angle for the flutes at the cutting edge
2. Grind proper cutting angle and chamfer angle

3. Avoid too narrow a land width

4. Remove burrs from regrinding

1. Use minimum hole size
2. Avoid tapered hole
3. Use proper chamfered taps”

1. Galling solutions 1through 4 above can be applied to this specific
problem

1. Use oversize taps
2. Apply proper chamfer angle
3. Increase cutting angle

1. Use proper reversing speed to avoid damaging tapped thread on
the way out of the hole

1. Increase cutting performance to avoid any left over chips in the
hole
2. Remove left over chips from the hole for gage checking

1. Use maximum drill size

1. Avoid chip packing in the flutes or on the bottom of the hole Use
spiral pointed or spiral fluted taps or fluteless taps
2. Apply correct surface treatment such as Hardslick or bright

1. Use larger drill size

2. Try to shorten thread length

3. Increase cutting angle

4. Apply a tap with more thread relief and reduced land width
5. Apply correct surface treatment such as Hardslick
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TROUBLE SHOOTING GUIDE

1. Reduce tapping speed

2. Avoid misalignment between tap and the hole and tapered hole
3. Use floating type of tapping holder

4. Use tapping holder with torque adjustment

5. Avoid hitting bottom of the hole with tap

Operating
Conditions

1. Do not grind the bottom of the flute

2. Avoid too narrow a land width

3. Remove all worn sections when regrinding the flutes
4. Regrind tool more frequently

Tool Condition

Chipping

1. Reduce cutting angle
2. Use a different kind of high-speed steel tap
Incorrect Tap 3. Reduce hardness of the tap
Selection 4. Increase chamfer length
5. Avoid chip packing in the flutes or in the bottom of the hole by
using spiral fluted or spiral pointed taps

1. Reduce tapping speed
2. Avoid misalignment between tap and hole

Oper.o“.clng 3. Avoid sudden return of reverse in blind hole tapping
Conditions . :
4. Avoid galling
5. Use larger hole size
1. Apply specially designed tap for tapping heat treated material
Incorrect Tap 2. Change to a type of high-speed steel tap that contains vanadium
Selection 3. Apply special surface treatment such as TiCN, TiAIN or Hardslick
4. Increase chamfer length
Wear 1. Reduce tapping speed
Operating 2. Apply proper cutting lubricants
Conditions 3. Avoid work hardened hole
4. Use larger hole size
- 1. Grind proper cutting angle
Vo] Comeliem 2. Avoid hardness reduction from grinding process

Chamfer Too Short 1. Increase chamfer length

Wrong Cutting

e 1. Apply proper cutting angle

1. Use thread relieved taps

2. Reduce land width

3. Apply surface treatment such as Hardslick or chrome
Thread Galling 4. Use proper cutting lubricant

5. Reduce tapping speed

6. Use larger hole size

7. Obtain proper alignment between tap and work

Torn or Rough

n

3

-
A
(72]
=
=
(a4
)

1. Use spiral pointed or spiral fluted taps

il [Feedig 2. Use larger drill size

Tool Free Cutting 1. Reduce cutting angle .
Chattering on 2. Reduce amount of thread relief

Tapped Thread Tool Condition 1. Avoid too narrow land width
2. Do not grind the bottom of the flute
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CUTTING SPEED TABLE \

Cutting Speeds m/min. into revolutions per minute

Cutting Speed (m/min.)

lllllﬂﬂﬂ

1 1274 1592 1910 2548 | 3185 3822 4777 6366 7962 9554 12739 15924 19108

2 159 318 478 637 796 955 1274 | 1892 | 1911 2388 3185 3981 4777 6369 7962 9S54

3 106 212 318 425 531 637 849 1062 1274 1592 2123 2654 3185 4246 5308 - 6369

4 80 159 239 318 398 478 637 796 955 1194 1592 1990 2389 3185 3981 4777

S 64 127 191 255 318 382 510 637 764 955 1274 1592 1911 2548 3185 3822

6 53 106 159 212 265 318 425 531 637 796 1062 1327 1592 2123 2653 3185

8 40 80 115 159 199 239 318 398 478 597 796 955 1194 1592 1990 2388

10 31 64 96 127 159 191 255 318 382 478 637 796 955 1274 1592 19M

12 26 59 80 106 133 159 212 265 318 398 531 663 796 1062 1327 1592

14 23 45 68 91 14 136 182 227 273 341 455 569 682 910 n37 1365

16 20 40 60 80 100 1% 159 199 239 299 398 498 597 796 995 N4

18 8 &H &9 7 88 106 142 177 212 265 354 442 531 708 885 1062

20 16 32 48 64 80 96 127 159 191 239 318 398 478 637 796 955

25 13 25 38 51 64 76 102 127 153 191 255 318 382 510 637 764

30 1l 21 32 42 S8 64 85 106 127 159 212 265 318 425 531 637

(7]
S
-
N
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T
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35 9 8 27 36 45 S5 73 91 109 136 182 227 273 364 455 546

40 8 16 24 32 40 48 64 80 96 ne 159 199 239 318 398 478

cuiting tools.
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/' RECOMMENDED TAP DRILL SIZE (M / MF)

Metric-ISO threads coarse pitch

Metric-ISO threads fine pitch

Mox\mum Mox\mum Moxwmum
- DH” S‘Ze - DH” S‘Ze - DH” S‘Ze

Metric-ISO threads fine pitch

0.25 0.785 0.75 0.35 2.221 215 2.00 23.210 23.00
11 0.25 0.885 0.85 3 0.35 2271 2.65 26 1.50 24.676 24.50
1.2 0.25 0985 095 35 0.35 3.221 31 27 100 26.153 26.00
14 0.30 1160 110 4 0.50 3.599 3.50 27 1.50 25.676 25.50
1.6 0.35 1.321 1.25 4.5 0.50 4.099 4.00 27 2.00 25.210 25.00
17 0.35 1.346 1.30 S 0.50 4.599 4.50 28 1.00 27153 2700
1.8 0.35 1.521 1.45 55 0.50 5.099 5.00 28 1.50 26.676 26.50
2 0.40 1.679 1.60 6 0.75 5.378 5.20 28 2.00 26.210 26.00
22 0.45 1.838 1.75 7 0.75 6.378 6.20 30 1.00 29153 2900
23 0.40 1920 190 8 0.75 7.378 7.20 30 1.50 28.676 28.50
2.5 0.45 2138 2.05 8 1.00 7153 700 30 2.00 28.210 28.00
2.6 0.45 2.176 210 9 0.75 8.378 8.20 30 3.00 27.252 2700
3 0.50 2.599 2.50 9 1.00 8.153 8.00 32 1.50 30.675 30.50
35 0.60 3.010 290 10 0.75 9378 920 32 2.00 30.210 30.00
4 0.70 3.422 3.30 10 1.00 9153 200 33 1.50 31.676 31.50
4.5 0.75 3.878 3.70 10 1.25 8912 8.80 33 2.00 31.210 31.00
S 0.80 4.334 4.20 m 0.75 10.378 10.20 33 3.00 30.252 30.00
6 1.00 5.153 5.00 il 1.00 10.153 10.00 8 1.50 33.676 33.50
7 1.00 6.153 6.00 12 1.00 11.153 11.00 36 1.50 34.676 34.50
8 1.25 6912 6.80 12 1.25 10912 10.80 36 2.00 34.210 34.00
9 1.25 7912 780 12 1.50 10.676 10.50 36 3.00 33.252 33.00
10 1.50 8.676 8.50 14 1.00 13.153 13.00 38 1.50 36.676 36.50
n 1.50 9676 250 14 1.25 12912 12.80 39 1.50 37.676 3750
12 1.75 10.441 10.20 14 1.50 12.676 12.50 39 2.00 37.210 3700
14 2.00 12.210 12.00 15 1.00 14.153 14.00 39 3.00 36.252 36.00
16 2.00 14.210 14.00 15 1.50 13.676 13.50 40 1.50 38.676 38.50
18 2.50 15.744 15.50 16 1.00 15.153 15.00 40 2.00 38.210 38.00
20 2.50 17744 17.50 16 1.50 14.676 14.50 40 3.00 37.252 3700
22 2.50 19744 19.50 7 1.00 16.153 16.00 42 1.50 40.676 40.50 ‘é,
24 3.00 21.252 21.00 7 1.50 15.676 15.50 42 2.00 40.210 40.00 & 5
27 3.00 24.252 24.00 18 1.00 17153 1700 42 3.00 39252 3900 + 3
30 3.50 26.771 26.50 8 1.50 16.676 16.50 45 1.50 43.676 43.50 g
33 3.50 29771 2950 8 2.00 16.210 16.00 45 2.00 43.210 43.00
36 400 32.270 32.00 20 1.00 19153 1900 45 3.00 42.252 42.00
39 4.00 35.270 35.00 20 2.00 18.210 18.00 48 1.50 46.676 46.50
42 4.50 37799 37.50 22 1.00 21153 21.00 48 2.00 46.210 46.00
45 4.50 40.799 40.50 22 1.50 20.676 20.50 48 3.00 45.252 45.00
48 5.00 43.297 43.00 22 2.00 20.210 20.00 50 1.50 48.676 48.50
52 5.00 47297 4700 24 1.00 23.153 23.00 50 2.00 48.210 48.00
56 5.50 50.796 50.50 25 1.00 24.153 24.00 50 3.00 47252 4700
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z
s ECOMMENDED TAP DRILL SIZE (UNC / UNF) ~ \
American Unified coarse threads
#1 64 1.585 1.50 #0 80 1.306 1.30
#2 56 1.872 1.80 #1 72 1.613 1.60
#3 48 2146 210 #2 64 1913 190
#4 40 2.385 2.30 #3 56 2197 210
#5 40 2.697 2.60 #4 48 2.459 2.40
#6 32 2.896 2.85 #5 44 2.741 2.70
#8 32 3.528 3.50 #6 40 3.012 3.00
#10 24 3950 390 #8 36 3.597 3.50
#12 24 4.590 4.50 #10 32 4168 410
/4 20 5.250 5.20 #12 28 4717 4.70
5/16 18 6.680 6.60 /4 28 5.563 5.50
3/8 16 8.082 8.00 5/16 24 6995 690
7/16 14 Q441 940 3/8 24 8.565 8.50
1/2 13 10.881 10.75 7/16 20 9947 990
9/16 12 12.301 12.25 1/2 20 11.524 11.50
5/8 n 13.693 13.50 9/16 18 12969 1290
3/4 10 16.624 16.50 5/8 18 14.554 14.50
7/8 9 19520 1950 3/4 16 17.546 17.50
1 8 22344 22.25 7/8 14 20.493 20.50
1-1/8 7 25.082 25.00 1 12 23.363 23.25
1-1/4 7 28.258 28.25 1-1/8 12 26.538 26.50
1-3/8 [¢) 30.851 30.75 1-1/4 12 29713 2950
1-1/2 o) 34.026 34.00 1-3/8 12 32.888 32.70
1-3/4 5 39.560 3950 1-1/2 12 36.063 36.00
2 4.5 45.367 45.25
&
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