Threading Tools TURN’N G

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Threading tools

/ Threading tools code key \

Clamping system Thread type Cutting direction

Top clamping  Screw clamping Right hand Left hand
| Internal thread

E External thread %I I?
— R —L

ZC Zs

ZS E R 20 20 K 16

)
=
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' ®
e
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Nose height °

h
Note: 00 for round tool holder.

Only to integer, for example:
h=8mm is labeled as 08.

Threading insert

[ Shankwidth ____J
‘ b

Note: Diameter for round tool holder
for example: b=8mm is labeled as 08.

Tool length |

Code H K M P Q R S T U
Length 100 125 150 170 180 200 250 300 350

Code 11 16 22
Triangle side length 11 16 22
Inscribed circle 6.35 9.525 12.70
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Threading tools

Threading Tools

External threading tools

3232P22 A 32 32 32 170 | 40

4040822 A 40 40 40 | 250 | 50

. 10
h a
s b
(©)
L
R-type shown
- . . . . Shim
Basic dimensions(mm) Applicable inserts |Inserts screw Shim screw Wrench
Type Stock )
a h b L | s w 0N m /
—

1616H16 A 16 16 16 100 20
2020K16 A 20 20 20 125 | 25

2525M16 A 25 25 25 150 32 Z16EROOOO 160 M3.5X12TT| MT16-00CMN | SM4X8C WT15IP
3225P16 A 32 32 25 170 32
ZSER| 3232P16 | A | 32 | 32 | 32 | 170 | 40
2525M22 A 25 25 25 150 32
3225P22 A 32 32 25 170 32

Z22EROOOO 160 M5X17 MT22-00MN | SM5X8.5 WT20IP
3232P22 A 32 32 32 170 40
4040S22 A 40 40 40 250 50
1616H16 A 16 16 16 100 20
2020K16 A 20 20 20 125 | 25

2525M16 A 25 25 25 150 32 Z16ELOOONO 160 M3.5X12TT| MT16-00CMN | SM4X8C WT15IP
3225P16 A 32 32 25 170 32
ZSEL | 3232P16 | A | 32 | 32 | 32 | 170 | 40
2525M22 A 25 25 25 150 32
3225P22 A 32 32 25 170 32

Z22ELO0O0OO 160 M5X17 MT22-00MN | SM5X8.5 WT20IP

A Stock available /\Make-to-order
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Threading Tools TURN’N G

Threading tools

Internal threading tools
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L od
R-type shown
Basic dimensions(mm) Appllcable Inserts screw Wrench
inserts
Type Stock
d|L|b|Dw|l s | h|L w y/
0016K11 A 16 | 125 | 16 12 10 15 20.9
Z1MIROOOO 160 M2.5X6.5T - - WTO08IP
0016M11 A 16 | 150 | 155 | 16 | 105 | 15 | 25.9
0016M16 A 16 | 150 | 155 | 20 12 15 27 160 M3.5X08TT - -
0020M16 A 20 | 150 | 19 25 14 18 | 28.7
0020Q16 A 20 | 180 | 19 25 14 18 34
0025M16 A 25 | 150 | 24 32 17 23 | 28.8
Z16IROO0O0O WT15IP
0032R16 A 32 | 200 | 31 40 22 30 | 30.9 160 M3.5X12TT | MT16-00MN | SM4X8C
ZSIR| 0032816 | A | 32 | 250 | 31 | 40 | 22 | 30 |30.9
0040T16 A 40 | 300 | 385 | 50 27 37 | 31.5
0050U16 A 50 | 350 | 49.5| 63 35 49 | 40.2
0020Q22 A 20 | 180 | 215 | 25 15 18 35 160 M5X13.2 - -
0025R22 A 25 | 200 | 24 32 19 23 39
0032522 A 32 | 250 | 31 40 22 30 |36.4 Z221RO0O00O0O WT20IP
160 M5X17 MT22-00MN | SM5X8.5
0040722 A 40 | 300 | 385 | 50 27 37 | 37.2
0050U22 A 50 | 350 | 48.5| 63 35 47 | 426
0016K11 A 16 | 125 | 16 12 10 15 [20.9
Z1ILOoOooo 160 M2.5X6.5 - - WTO7IP
0016M11 A 16 | 150 | 155 | 16 | 105 | 15 | 25.9
0016M16 A 16 | 150 | 155 | 20 12 15 27 160 M3.5X08TT - -
0020M16 A 20 | 150 | 19 25 14 18 | 28.7
0020Q16 A 20 | 180 | 19 25 14 18 34
0025M16 A 25 | 150 | 24 32 17 23 | 28.8
Z16lLO0O0O0 WT15IP
0032R16 A 32 | 200 | 31 40 22 30 | 30.9 160 M3.5X12 |MT16-00MN | SM4X8C
ZSIL | 0032S16 | A | 32 | 250 | 31 | 40 | 22 | 30 |30.9
0040T16 A 40 | 300 | 385 | 50 27 37 | 31.5
0050U16 A 50 | 350 | 49.5| 63 35 49 | 40.2
0020Q22 A 20 | 180 | 215 | 25 15 18 35 160 M5X13.2 - -
0025R22 A 25 | 200 | 24 32 19 23 39
0032522 A 32 | 250 | 31 40 22 30 |36.4 Z221L.0000d WT20IP
160 M5X17 MT22-00MN | SM5X8.5
0040722 A 40 | 300 | 385 | 50 27 37 | 37.2
0050U22 A 50 | 350 | 48.5| 63 35 47 | 426

A Stock available

/\Make-to-order
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Threading Tools

Application information of threading

Please follow the following steps to get the best threading result:

O select proper thread machining method. (4) By checking reference table of standard
© Define helical angle and select shim. threading programs, select feasible
© Select proper insert and tool holder size. cutting parameters.

O select feed way.

Machining method of threading tools

External threading machining (Right thread) External threading machining (Left thread)
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Internal threading machining (Right thread) Internal threading machining (Left thread)
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Threading Tools TURN’NG A

Application information of threading

Decide helical angle and select shim

The clearance angle of threading inserts is actually along the edge (flank). This has
significant effect on heat diffusion, spread of abrasion as well as tool life, security €= Helical angle
and pitch quality. The clearance angle of threading pitch on clearance face is P
determined by thread helical angle. These two angles are similar to each other to

some extent. If inclined angle of insert is different from the helical angle, then the

dm  —--- :*: =0
clearance angle won't be the same either. 2 (@) A=0

The helical angle of pitch has to be the same with the inclined angle of insert to

prevent over wearing on the clearance face which could affect tool life. the helical
angle is calculated as below: A

€= arctan _P_ A = Inclined angle
d,xTT

P= Pitch
d,= pitch diameter
The most common inclined angle is 1°. MT standard

shim and its inclined angle is also 1°.

Calculation of clearance angle:
Clearance angle is calculated as below:

ﬁ: arctan (ta nd x tan G) Please refer to the table below for actual value:

B
206=Thread profile angle Thread

a=The rake angle of external standard threading tools is 10° the rake angle

profile angle 20

External thread  Internal thread

of internal standard threading tools is 15°. 60° 5.8° 8.79°
The shim has to be changed when helical angle of thread is < 55° 5.24° 7.94°
clearance angle of tool, which could cause intervene on insert
flank. 30 27 41
Please change the shim to adjust the difference between helical 29° 26° 3.96°
angle of thread and inclined angle of shim to be within 2°~0°.
Select shim:
For example: when P=1.5, d2=24mm,
helical angle1.14°-(2°~0°) =inclined angle (-0.86°~1.14°) lead of thread (mm) Threading number/inch
it is feasible to use standard shim 1°. / / -3
8
. /
SRR (NI
[/ -
Shim specification table is as follows: 6 / / P
. . A |
Screw pitch _ Inse_rt Inclined Shim 5 / // . i~ 5
range dimensions  angle / ™ //
0 MT16-00MN i Z d ®
’ /] o |
. N / L
0.5-3.0 16 1 MT16-01M 3 I// / 78
2 MT16-02MN / -
3 MT16-03MN 2 / 7 g 7\,'5 B 11
1 18
0 MT22-00MN 1 / p= - 18
1 MT22-01MN - 32
3560 22 2 MT22-02MN
Workpiece diameter 50 100 150 200mm
3 MT22-03MN 2 4 6 8inch

Note: the standard angle of shim for our threading tools is 1°.
((MT16-01MN or MT22-01MN)
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Threading Tools

Application information of threading

Select proper inserts and size of tool holder (Please refer to detailed table of threading tools and inserts)
Parameter table for threading program under different standards

@ Table of recommended in-feed for metric ISO external threading with wiper edge

Screw pitch 1.0 1.25 1.5 1.75 2.0 2.5 3.0 4.0 5.0
Total in-feed 0.72 0.86 1.02 1.17 1.33 1.63 1.94 2.58 3.21
Number of passes 5 6 7 8 9 11 13 15 17
Order to follow in Value of radial in-feed (X) and flank in-feed (Z)
threading operation
X/z X/z X/z X/z X/z X/z X/z X/z X/z
_| 1 0.20/- 0.20/- 0.21/- 0.22/- 0.24/- 0.25/- 0.26/- 0.35/- 0.40/-
E
g’__ 2 0.18/0.10 0.18/0.10 0.18/0.10 0.20/0.12 0.22/0.13 0.24/0.14 0.24/0.14 0.30/0.17 0.35/0.20
3
m,j 3 0.16/0.09 | 0.14/0.09 | 0.18/0.10 | 0.18/0.10 | 0.20/0.12 | 0.21/0.12 | 0.20/0.12 | 0.25/0.14 | 0.30/0.17
g:: 4 0.10/0.06 0.10/0.08 0.15/0.09 0.15/0.09 0.15/0.09 0.18/0.10 0.20/0.12 0.20/0.12 0.28/0.16
é’ 5 0.08/- 0.08/0.06 0.12/0.07 0.13/0.08 0.12/0.07 0.15/0.09 0.18/0.10 0.18/0.10 0.25/0.14
g; 6 0.10/0.06 0.11/0.06 0.12/0.07 0.12/0.07 0.15/0.09 | 0.18//0.10 | 0.20/0.12
S’ 7 0.08/- 0.10/0.06 | 0.10/0.06 | 0.12/0.07 | 0.13/0.08 | 0.16/0.09 | 0.18/0.10
=]
% e 0.08/- | 0.10/0.06 | 0.10/0.06 | 0.12/0.07 | 0.15/0.09 | 0.16/0.09
2
0% 9 0.08/- 0.10/0.06 | 0.10/0.06 | 0.15/0.09 | 0.15/0.09
10 0.08/0.05 | 0.10/0.06 | 0.13/0.08 | 0.15/0.09
" 0.08/- 0.08/0.06 | 0.12/0.07 | 0.13/0.08
12 0.08/0.05 0.12/0.07 0.13/0.08
13 0.11/0.06 0.12/0.07
14 0.10/0.06 | 0.12/0.07
15 0.08/- 0.11/0.06
16 0.10/0.06
17 0.08/-
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Threading Tools TURN’NG A

Application information of threading

@ Table of recommended in-feed for metric ISO internal threading with wiper edge

Screw pitch 1.00 1.25 1.5 1.75 2.0 2.5 3.0 4.0 5.0
Total in-feed 0.62 0.77 0.92 1.06 1.21 0.15 1.79 2.36 2.95
Number of passes 5 6 7 8 9 11 13 15 17
Order to follow in Value of radial in-feed (X) and flank in-feed (Z)
I e X/z X/ X/ X/z X/z X/z X/z X/z X/z
1 0.18/- 0.20/- 0.22/- 0.23/- 0.24/- 0.25/- 0.26/- 0.30/- 0.32/-
2 0.14/0.08 | 0.15/0.09 | 0.16/0.09 | 0.16/0.09 | 0.18/0.10 | 0.20/0.12 | 0.20/0.12 | 0.25/0.14 | 0.28/0.16
3 0.12/0.07 | 0.12/0.07 | 0.14/0.08 | 0.14/0.08 | 0.15/0.09 | 0.15/0.09 | 0.20/0.12 | 0.22/0.13 | 0.25/0.14
4 0.10/0.06 | 0.12/0.07 | 0.12/0.07 | 0.13/0.08 | 0.14/0.08 | 0.15/0.09 | 0.18/0.10 | 0.20/0.12 | 0.22/0.13
5 0.08/- 0.10/0.06 | 0.11/0.06 | 0.12/0.07 | 0.12/0.07 | 0.13/0.08 | 0.15/0.09 | 0.18/0.10 | 0.21/0.12
6 0.09/0.05 | 0.10/0.06 | 0.11/0.06 | 0.12/0.07 | 0.12/0.07 | 0.15/0.09 | 0.20/0.12
7 0.08/- 0.10/0.06 | 0.10/0.06 | 0.12/0.07 | 0.12/0.07 | 0.15/0.09 | 0.18/0.10 ;%:
g
8 0.08/- 0.09/0.05 | 0.10/0.06 | 0.10/0.06 | 0.15/0.09 | 0.18/0.10 fz
9 0.08/- 0.10/0.06 | 0.10/0.06 | 0.12/0.07 | 0.15/0.09 g
10 0.09/0.05 | 0.10/0.06 | 0.12/0.07 | 0.15/0.09 “E
=
" 0.08/- 0.10/0.06 | 0.12/0.07 | 0.15/0.09 ‘%
12 0.08/0.05 | 0.11/0.06 | 0.15/0.09 <&
13 0.11/0.06 | 0.12/0.07
14 0.10/0.06 | 0.11/0.06
s 0.08/- 0.10/0.06
16 0.10/0.06
17 0.08/-
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A TURN’N G Threading Tools

Application information of threading

@ Table of recommended in-feed for American unified standard external threading with wiper edge
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Application information of threading
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Threading Tools TURN’NG A

Application information of threading

@ Table of recommended in-feed for American unified standard internal threading with wiper edge
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A TURN’N G Threading Tools

Application information of threading

@ Table of recommended in-feed for British standard internal and external threading with wiper edge

@ 2 2. . E .. . 2
-

556 Z4_1231.21.017ﬂ016040.50.70.00.40.80.30.90.
N | - WO e g\ KO IO T O 2\8 ®\o ~\o ©\o L\ L\ I\ O \o MO o d o
P N b ] N N N N v - - v v v v v v

o S] o o o o o o <] o o <] <] o o o
I ) N © ~ I ) © < o ~ < N o
b _ ® < N o o @ ® ~ ~ = © © © ©

o ~| ¥ N I~ NSO D ST RS A2 a2 o2 o2 a2 v 2 o2 .2 o2 v °
~ | - < | 2 NS K \S 2 \8 o \8 ®\8 K\8 ©\8 B\S ¥T\S @ \S N\8 N \S8 - \& £ \o
(] b q N N N b b 5 b S5 b b b R b

o o o o o o o o o o o o o o o
< N~ © © 0 © o < o © o o 0
_ © ~ o o © ~ ~ © © © © re}

~l N = N | o AN T NS o\ N8 oS a9 a9 o2 ©o S oS = S o ©°
M| - > | © N\o ¥ \o Qo ®\o ©\o Lo ¥ \o ®“\o NN\o N \o - o T o
P xX | = © N N = = - = = = = = =

o o =] =] o o <] <] o o =] <) <]
© - o o o ) o © o~ o ©
[¥] _ [t} ] o o) © ~ ~ © © 0 0

ol 8| N N v NS T AT o2 N2 N2 N2 o\ % o2 o 2 o 2
O | re] O\O ®W\O Oo\O K\O 1b\O < \O ®\O N\O = \Oo v \o o\ \o
o~ X | X N = = - = - = = = =

=] =] =] (=] =] (=] =] (=] =] <) o (=]
—~ ~ ™ 0 < © o 0 = © 0
5 N | N _ < < ® o ~ = Q g ] ]

o - — X |9 AN T O T AN e =N\ 9 u\C N9 N 29O N E N9 v ©°
81dX3 0 \O T \O ©\o ©\o ¥\ M \o N\Oo = \© o ©S o
5 (0] N N N N5 b b b b b S5 b
- Q£ o o =} o o o o S <} o =)

1
© < 2 ) S o = 8 o 5 3
0&Okﬂ%_%J%JDD&DWM%D7M00M0
- =

Tl el Y| &[X | § C & W = 2% <2 = ° = = ° =
= = o I} o =} o <} = o o =]

o g 8 8 .8 .g .8 .8 .8 .8
179”#6_51.71.50.50.10.10.30.60.

- ¢ < VNSO o \O ©\O <\O ®\o N\o = \o o \o
- XX |q N = = = o = = =

- o o o o o o o o o
0 % N ) o o © © <t o
10 % | N _ N 3 S 3 3 3 8 8

N o & | = |© N\ o9 = ) N2 =9 o ~\ <

- ™ .mXZ MO \O ©\Oo LN\o m\o N\o T \o oo o \o
: = N N = = - = . = 3
= © =] =] =] (=] =] (=] S =] =]
~ ® = 0 o ® N~ o o
© - I N [ = 3 S 8 8 8 3

418¢m/% 2\ S g g = SN\S 3I\S

- ° X |8 e ©\e 2 e UNe £ No 2 e ge
S 3 =] =] =] o (<] <] <] =]
~ g 5 . f B8 8 .8 % \3

© | T o ﬂ6_60.30.00.60.60.80.20.

- O o O \o T\ N\o O\o 9 \Oo ®\Oo ®\o
g xX | = = = = = S S S
- o o o o o o o IS
8 .3 .8 & .8 .2

o B N | » N2 N2 N2 o2 o 2

- @ © X | Q ®\S ®»\o = \© O \o o \o
(-] N Ve v o v S

=) =} =] =) =] =)
o 2 3 B o S

S| T | © N =] Q8 Qa8 =238 a2 o3

N X | N E\S ©\o T \o 2 \o K o
P X | & o = ; S S

S o o © IS IS
5 g . B .2 ¢

8%5 ﬂ9_40.40.70.70.

N | 9 ~ M \No S N\o ®N\o ko
o X | = - - S S

o o o IS IS
c
3| =9
b =

c | B | @ 2@

G | © | ® | ©

...H.ep"w-

Q| N e L o o - o ) < ) ©

z | £ |9 | 5o - o~ ™ < [to) © ~ ) o ) = & « 3 Lol ©

O | = | 5| += £

o | ® | © o=

§18 ¢ &%

°
Tumn_lv
z i=
=

" Threading

Application information of threading
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Application information of threading

@ Table of recommended in-feed for NPT internal and external threading with wiper edge

Screw pitch 27 18 14 11.5 8
Total in-feed 0.75 1.129 1.451 1.767 2.54
Number of passes 6 8 10 12 14
Order to follow in Value of radial in-feed (X) and flank in-feed (Z)
threading operation X/Z X/z X/z X/z X/Z

1 0.19/- 0.22/- 0.240/- 0.24/- 0.255/-

2 0.15/0.087 0.181/0.104 0.200/0.115 0.208/0.120 0.250/0.144

3 0.13/0.075 0.152/0.088 0.170/0.098 0.182/0.105 0.245/0.141

4 0.11/0.063 0.141/0.081 0.150/0.086 0.168/0.097 0.230/0.133

5 0.09/0.052 0.131/0.075 0.140/0.081 0.155/0.089 0.210/0.121

6 0.08/0.46 0.121/0.070 0.130/0.075 0.145/0.084 0.195/0.112 ;"/ga

7 0.101/0.058 0.120/0.069 0.138/0.079 0.180/0.104 §

L

8 0.082/0.047 0.110/0.063 0.124/0.072 0.175/0.101 =

9 0.100/0.058 0.117/0.067 0.170/0.098 o0
£

10 0.091/0.052 0.105/0.060 0.155/0.089 g
=

1 0.095/0.055 0.140/0.080 5
=

12 0.090/0.052 0.125/0.072 2
E

13 0.110/0.063 Jg

14 0.100/0.058 8
z
=
(=9
<<

@ Table of recommended in-feed for BSPT internal and external threading with wiper edge

Screw pitch 28 19 14 11
Total in-feed 0.581 0.856 1.162 1.479
Number of passes 5 6 8 10
Order to follow in Value of radial in-feed (X) and flank in-feed (Z)
threading operation X/z X/z X/z X/z
1 0.179/- 0.223/- 0.222)- 0.214/-
2 0.134/0.070 0.181/0.094 0.213/0.111 0.242/0.126
3 0.103/0.054 0.139/0.072 0.163/0.085 0.186/0.097
4 0.087/0.045 0.117/0.061 0.138/0.072 0.157/0.082
5 0.078/0.040 0.103/0.054 0.121/0.063 0.138/0.072
6 0.093/0.049 0.110/0.057 0.125//0.065
7 0.101/0.052 0.115/0.060
8 0.094/0.049 0.107/0.056
9 0.100/0.052
10 0.095//0.049
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Application information of threading

/ Table of recommended cutting parameters \
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=
o
Q.
=
=
@

Surpeauy) jo uonewniojur uonediddy

Grade
Unit cutting force YBG202
1SO Material Kc0.4 Hardness YBG203
Cutting speed(m/min)
C=0.15% 1900 125 150-175
Carbon steel C=0.35% 2100 150 140-155
C=0.60% 2250 200 130-145
Anneal 2100 180 110-130
Hardened 2600 275 80-100
Alloy steel
Hardened 2700 300 70-90
Hardened 2850 350 60-80
) Anneal 2600 200 90-115
High alloy steel
Hardened 3900 325 70-90
Non-alloy 2000 180 180-210
low alloy 2500 200 90-115
Cast steel .
high alloy 2700 225 90-115
Martensite steel 12%Mn 3600 250 40-50
Austenite 2450 180 110-130
Stainless steel
Martensite/Ferrite 2300 200 130-170
Ferrite 1100 130 110-140
Malleable cast iron .
Pearlite 1100 230 85-105
) Low tensile-strength 1100 180 110-140
Gray cast iron . .
High tensile-strength 1500 260 90-115
Ferrite 1100 160 110-130
Nodular cast iron .
Pearlite 1800 250 80-100
Non-aging treatment 500 60 1300-1450
Al alloy )
N Aging treatment 800 100 450-500
. Non-aging treatment 750 75 430-470
Cast aluminum alloy .
Aging treatment 900 90 250-290
Anneal 3000 200 35-50
Iron base
Aging 3050 280 25-35
s Heat resistant aIon Anneal 3500 250 15-25
Ni-orCo- | Aging 4150 350 10-20
base .
Casting 4150 320 10-15
H Hardened steel Hardened steel 4500 HRC55 40-50

Note: ¢The values in the above table are range values. High values in the range could be considered in actual cutting. When trying new
cutting speed, please check the cutting edge condition before operation.
*In stainless steel threading, high cutting speed should be used to prevent built-up edge.
*The cutting parameters should be reduced when cutting small pitch thread and when using tools with small nose radius.
*When cutting thread by tools with small nose radius, such as NPT standard thread, it is advisable to use tools with big nose radius
first to rough, so as to improve the life of tools with small nose radius.
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In-feed way of threading tools

Radial in-feed

so it is easy to cause vibration and make the cutting edge suffer more
overloading.

« Easy operating, high general.
» V-shape chip caused by long chip steel workpiece will produce big bend
stress on cutting edge.
« It requires low cutting depth, sharp cutting edge and good tough material.
« Big quantity of heat when cutting ,V-shape chip is hard to control.
/1\ » Because the interface of cutting chips on the right and left side is long,

Flank in-feed

« Cutting edge suffer small bend stress, stable estate, it is easy for chips
formation in deep cutting depth.
* There are enough space to leave chips flow when flank in-feed.
* Big abrasion on right flank.
|

Modified flank in-feed

* Right Cutting Edge also engage on cutting depth to a certain extent, it
can reduce the abrasion on right side of clearance face.

» Cutting edge suffer small bend stress, stable estate, it is easy for chips
formation in deep cutting depth.

» Good Cutting Performance.

Alternate flank in-feed

 Cutting edge trade off when machining, equality abrasion on left and
right side of clearance face on cutting edge, it can improve the life of
tools.

» Chips are flowing from both of right and left side, good chips flowing.

» Recommend using in big screw-pitch thread cutting.

Recommend adopting flank in-feed or alternate flank in-feed under allowable range of machining equipment or programmer, it can
' eliminate the machining vibration effectively, and it has enough space discharge the chips between pitch. Cutting edge suffer a
small stress, machining stable, it likes the general turning process when machining thread, good chip control without extra chips.
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