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On Tap Geometry and Characteristics of Torque in High Speed
Tapping

Man-Sung Choi*, Ji-Bok Song**

ABSTRACT

Tapping is one of the most widely used machining operations. There are several methods of producing
external screw threads, e.g. turning, milling with single or multiple cutter, rolling, and grinding, but the
methods available for cutting internal threads are less numerous, and for threads in small holes, tapping is
employed almost exclusively. :

In this study, the tap with the various geometry has been developed in order to tap special workmaterial
at considerably higher cutting speed than that of the conventional HSS tap. The experlmental tests are
run with various cutting speed by using a piezo type tool dynamometer to measure tapping torque. Tapping
torque is affected by the design of the tap, which seems to be due to internal friction and shearing of the
metal. It is clarified that the process of chip formation strongly depends on rake angle, relief angle, angle
of twist.

Key Words :Tapping(&1%), Tapping Torque(Z2tE2), Chip Shape(H 34, Tap Geometry (2784,
High Speed Tapping(i24:e}3)
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Fig. 1 Schematic diagram of experimental set up.
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Table 1. Chemitcal composition of 16MnCrd

Composition] € S | Mn| P S C | N | AljCu

% 015 | 024 | 100 | 0016 | 0027 | 10O | 007 |00 | 009

Table 2. Chemical composition of 42CrMo4

Compositionl C | Si | Mn i P | S [ C | N [Mo| Al | Cn

% 014 | 030 | 067 | 0012 | 0026 | 106 | 006 | 021 J00H | 01

Table 3. Mechanical properties of 16MnCr5 and 42CrMo4

Workpiece
16MuCr5 420rMod
materials o
Tensile Yield . | Tensle | Yieud
Mechanical| strength strength Elm[';mn strength | strength |Elongation
properties | (N/me'] | [N/l V) | V] | 196)
780~1080 50 10 800~%50 600 JZ]

3. g 3 IF

3.1 BTIMZ, iR, IS 3

Bo] JlojAl Fo] F32 Fig.2¢k £o] Yeheldid

A y:rake angle
«: clearance angle
v : chamfer angle
3 : spirai point angle

Fig. 2 Tap geometry.
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Fig. 3 Effect of rake angle on tapping torque with cutting speed.
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Fig. 4 Effect of rake angle on tapping torque with cutting speed.
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Fig. 6 Effect of clearance angle on tapping torque with cutting speed.
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Fig.7 Effect of twist pitch on tapping torque with cutting speed.
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Fig. 8 Effect of twist pitch on tapping torque with
cutting speed.
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Fig. 9 Classification of thread relief
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Fig.10 Effect of thread relief on tapping torque with cutting speed.
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Fig.11 Variations of cutting torque in V,=55m/min
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Table 4 Relations between rake angle and characteristic
curve with torque

(workpiece material : 16MnCr5)

Tap geosetry | V=10 p/pin | V-5 wain | V=00 win | V=55 wain
=’ 13 13 13 M
19 13 13 H K
= Ml i Hl 13

Table 4 16MnCrb & 4% V=10, 25°,
40°, 55m/minZ 31, &4 « =27 F
=4, 8, 12" 2 uhpo] Ada g o 54349
of Wt E&}E Aojth. Table 49X &
Z y=4 4 o, e AA&Er} FlsPH
SAUALR9] RN AXEAI ZrteheE °o
B £ 9oy, AA4E V=55 m/min & o
715N AAeAS A7) FUHE & ¢ Y ]
L Hagz o Fytd ma} 3o FAV At @ A

-‘lL
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Table 5 Relations between relief angle and characteristic
curve with torque

(Workpiece material : 16MnCrb)

Tap geonetry | V=l0 a/min | VDS wmin | Vedl n/nin | V=55 o/nin
=1y it 13 12 1
0=l l ¥ Y Y
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Table 6 The effect of tool geometry on chip jamming(16MnCr5)

Cond V=10 /ein V=25 a/pin V=40 a/ain V=55 w/min
Geonet. c,hlp total | ¥ df’p otal| 5 02 oot | d?lp total | %
{ jea] [jen) [jen) [ jen]

1 9 )19 |4.3] 3] 19158] 2 | 19)105] 5] 18123
2l 12j167] 1] 12)83]2 {12/167, 11283
P 1012830 1] 1208313 |12(50) 4]121%3
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Table 7 The effect of tool geometry on chip jamming(42CrMo4)
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