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A Study on the Wear of partially coated Pinion Cutter
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ABSTRACT : The wear of partially coated pinion cutters under several cutting conditions was studied.

In the realm of this experiment, chipping was a dominant tool wear mechanism and flank wear was

much larger than crater wear. Under the condition of relatively low rotary feed and low radial feed rate,

the wear due to chipping was concentrated at the nose part of pinion cutter. Increasing of rotary feed

and radial feed rate alleviated the concentration of chipping at nose and prolonged tool life.
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Table 1 Cutting conditions

Cut Cutting Speed| Radial Feed] Rotary Feed
(mm) (m/min) (mm/min) (mm/min)
condiion | 1 [2 3 ]1v 23] 1] 2] 3

3.6 0.2 0.37
Rough. oV 23 20.4 o1 010 1319} 15711710
Interm.| 0.4 46 51.0 3 4 148.7] 196 | 257.0
Finish. | 041 46 51.0 2 3 7997 65| 1280

Remark
condition 1 : present cutting condition
condition 2 : firstly improved cutting condition

condition 3 © secondly improved cutting condition
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Table 2 Specification of Pinion Cutter Tool

Cutter Teeth 44
Module 3

Pressure Angle 27°
Relief Angle 5°
Helix Angle Q°
Conical Angle 0°

HAfFE 24(40~70 m/min), A4(10 m/min)9
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Fig. 3 Tool wear vs. the number of workpieces
under cutting condition 1
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Fig. 4 Flank wear under cutting condition 1
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Fig. 5 Flank wear after working 20EA under

cutting condition 1
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Fig. 6 Photo of tooth after working 20EA under
cutting condition 1 (a) cutting edge at

front view (b) flank wear at side view
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Photo of tooth after working 49EA under
cutting condition 2 (a) cutting edge at

Fig. 7

front view (b) flank wear at side view
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Fig. 8 Wear vs. the number of workpieces under

cutting condition 2
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(b)
Fig. 9 Photo of tooth after working 72EA under
cutting condition 3 (a) cutting edge at

front view (b) flank wear at side view
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Fig. 10 Wear vs. the number of workpieces

under cutting condition 3
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