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A Study on the Cutting Performance
of Coated Carbide Tools
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Abstract To make sure the cutting efficiency of the Chinese-made coated carbide tools, the
wear resistance as well as cutting force, coefficient of friction of the adjustable-position cutting
tools coated and uncoated inserts were tested in the same cutting conditions. The results
showed that the coated one had remarkable advantages of extending tool life and improving cut—
ting efficiency with frictional coefficient declining by 100 to 136 .
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1 a

Table 1 Cutting forces at different cuts (a,)

Average cutting forces (kg)

0.5 1.0 1.5 2.0 25 3.0

Force M aterial

F, 2.0 37.1 519 66.7 803 96.3

Coated
Uncoated 24.7 45.7 63.0 80.3 963 117
Fy 84 13.3 169 20.5 241 26.5
’ Coated
Uncoated 121 18.1 241 28.9 337 38.6

v=60m/min, f= 0.2 mm/r

2 f
Table 2 Cutting forces at different amount of feed (f)

Average cutting force (kg)

Force  Material

0.10 0.15 0.20 0.24 0.30 0.33 0.35 0.40

F, 30.8 42,1 531 61.8 741 77.8 8.0 9.6
Coated

37.1 482 60.5 70.6 8.7 92.6 9.1 105

Uncoat ed
Fy 121 157 20.5 24.1 28.9 30.1 31.3 37.4
’ Coated
121 16.9 20.5 24.1 28.9 31.3 33.7 384
Uncoat ed

v=60 m/min, @ = 1. 5Smm/r
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Fig- 2 Diagram of lgF~ lg f

3

Table 3 Cutting forces from multifactorial method

Average cutting forces (kg)

Force Material

Il m v vV VI Vi v IX

F, 1224 55.6 119 259 741 30.9 39.5 14.8 741

Co ated

13.6 61.8 127 37.1 753 40.8 43.2 27.2 85.2
Uncoated

Fy 7.2 181 36.2 12.6 241 145 7.1 9.6 30.1
: Co ated

121 27.7 57.8 13.3 26.5 25.3 15.7 13.3 349

Unco ated

[ : v= 60m/min, f= 0.1 mm/r,a,= 0. 5mm; I[: v= 60 m/min,
f=0.24dmm/r, ap= 1.25mm; [Ill: v= 60 m /min, f = 0. 4 mm /r, q,
=2mm [V: v= 90m/min, f= 0. lmm/r,a,= 1 25mm; V: v=
90 m /min, f= 0.24 mm /r, ap = 2mm; VI: v= 90 m /min, f = 0. 4
mm/r, ap= 0. 5mm; VIl: v= 120m/min, f= 0. 1 mm/r,a, = 2 mm;
Vil: v= 120 m /min, f'= 0. 24 mm/r, a,= 0.5 mm; IX: v= 120m/
min, f'= 0. 4mm/r, a,= 1. 25mm

4 VB
Table 4 Cut and wear of tool rear face (VB)

VB
Cut (mm) Coated Uncoated

23X 1 0 0
235 2 10 11
23 3 15
235 4 12

235 5 22
235X 6

23X 7 20 22
23X 8 22
23X 9

235 10 20

235 11 29
235 12 21 35
235 13

23X 14 21

235 15

235 16 25

23 17

235 18 29

235 19 34

235 20
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Table 5 Relationship between frictional coefficient* and a, » 5 o
3 5
Material 1.0 1.5 2.0 2.5 3.0
Coated 0. 831 0. 782 0. 780 Q 746 0. 710 ) TiC
U tod 0. 888 0. 867 0. 833 Q0 818 0. 789 ?
ncoate
1% ~ 15% , s
2 1 2
10 4 A_YTI4 , 3% ~ 500 ,
N 0.9
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