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Abstract

In the previously reported Part I, the behavior of the filank wear for carbide tool was studied
as a preceeding step to present a simple method for Quick Tool-Life Testing, and the following
general equation was obtained

Ws=(a+bt) V=

In this study the following step-cutting formula for the constants «, & and m in the above

general model is derived by using step-cutting data

Wf~b(1‘ ’Z’;) V’“+b (’Z«'-—Ti 1) Vir+a V],

To check the validity of the above formula, the comparison is made between the tool-life
equation inferred in this method and that inferred in the conventional tool-life testing method,
when the wear criterion is 0.3 mm.

The equation obtained in the present method is

V(T")*57=1763
whereas the equation obtained in the conventional tool-life testing method is
V(T)*%=1605
The results of the above two formula are satisfactory and also verify the validity of the

present research.
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Table 1 Comparison of wear rate on a tool

Cutting condition Case &Vlers;;?rff
SM 45C I 2.885X 1073
Carbide P20 I 2.818% 1073
Velocity 120m/min
Feed rate 0. 3mm/rev I ’ 2. 793x107%
Depth 1.5mm v ‘ 2517107

(Note) Case [ : The wear rate by the cutting condi-

tions of 120m/min

Case I : The wear rate by the cutting condi-
tions of 120m/min (7. 2min)—100m/
min (10. 75min) —120m/min(6. 03min)

Case T : The wear rate by the cutting condi-
tion of 120m/min(10.38min) after
random cutting process, 140m/min—
160m/min—80(m/min)—130m/min—
90m/min

Case IV : The wear rate with another Lot. of
tools by the cutting conditions of
120m/min—180m/min —160m/min—
140m/min—120m/min (11. 92min)
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Table 2 Velocity, cutting time and wear relationship
by step cutting method

Velocity Time Wear
(m/min) (min) (mmx1073%) -
1 120 7.200 51
2 100 17.950 72
3 120 23.983 89
4 140 30. 016 109
5 160 34. 549 131
6 80 45. 299 150
7 110 53.732 168
8 130 60. 332 184
9 90 77.199 215
10 120 87.582 244
11 150 92.115 256

Feed rate 0.3 mm/rev. depth of cut 1.5 mm

a2 Aol

A (Ne] Table 2 9] JEEEME 714 7HgA wb%
e AT b W me T Sk AW ERE
Wi sk 4 (Dol Asted 24" BERE Wo)an
4 £ AFEE 4 D=

Br= 2 LW s (W )00 (11)

EA AL, 714 ke BEBRERS Bl 4 e
HaZ he a6 8 me Ta7 ek HI WD)
zre] Suh &} Radcliffe 7} 74t Program PCON & <=
A3k Agstgdon, BEHEEY FiEe AAe
7l YE 2AE

—1<b

—1<m<10
L2 dhgleh. BfEFE 9% B a,b U mad WE
AP REEMSE (13:0. 05 v80) o] A& Table 35} 7
=}

Table 3 constants and its verification by numerical

analysis
a, b, m (12£0. 05) X /o
a=0.7459x10"° 0.7224
0. 7565
b=0.62236x107° 0.6190
0. 6285
m=1. 75067 1. 7497
1. 7518
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Fig. 2 Wear curves calculated by step-cutting results

Table 4 Error analysis by the step-cutting results

Velocity Std. error Max. error
80 0. 0016 0.012
100 0. 0021 0. 016
120 0. 0033 0. 023
140 0. 0027 0. 023
160 0. 0023 0. 023
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