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Abstract Recently, a computer numerical control (CNC) machine is used widely for mold making in various
industries. In the operation of a CNC machine, the production quality and safety of workers are becoming increasingly
important as the product process increases. A variety of tool life prediction studies has been conducted to standardize
the quality of production and improve reproducibility. When the tool life is predicted using the conventional tool life
equation, there is a large error between the experimental result and result by the conventional tool life equation. In
this paper, an algorithm that can predict the precise tool life was implemented using a genetic algorithm.
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Fig. 1. Flank wear according to cutting time
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Table 2. Cutting Condition and experimental result

RPM Feed Depth wear Time

o rev/min | mm/min mm mm min
1 6700 6000 0.2 0.15 77
2 6700 5500 0.2 0.16 80
3 6700 5000 0.2 0.23 92
4 5400 5500 0.2 0.13 130
5 4800 6000 0.2 0.15 154
6 4800 5000 0.2 0.14 183
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Table 1. Cutting experiment environment
Workpiece Kp-aM Table 3. Parameter results at equation (2)
Tool type 17F2R Parameter Value
Cooling type Dry p 2.17
Tool path Down milling q 1.47
Equipment Milling machine q 22968705.45

(b) No. 2

(d) No. 4

(e) No. 5

) No. 6

Fig. 2. Experimental Result by cutting condition by
Table 1
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Table 4. Result of time prediction by using extended
Taylor tool life equation

No. Experimental Extened Taylor Error rate
result equation

1 77 77 0.0%

2 80 84.68 9.35%
3 92 100.60 9.35%
4 130 101.85 21.66%
5 154 97.41 36.75%
6 183 127.26 30.46%
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Fig. 3. Genetic Flow
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Table 6. Parameter results by using genetic algorithm at
equation (3)

Parameter Value
p 3.33
q 0.98
a 13698.63
b 96868.88

Table 7. Result of time prediction by using genetic
algorithm
I e
1 71 72.13 6.32%
2 80 78.68 1.65%
3 92 87.25 5.16%
4 130 129.99 0.00%
5 154 157.93 2.55%
6 183 188.46 2.98%
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Table 8. Cutting Condition and experimental result
about new experiment
RPM Feed Depth wear Time
No
rev/min | mm/min mm mm min
7 5400 6000 0.2 0.1 123
8 5400 5000 0.2 0.13 146
9 4800 5500 0.2 0.1 167
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(¢) 9™ experimental result

Fig. 4. Experimental result aboue new experiment
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Table 9. New result of time prediction by using genetic

algorithm

Experi Error Error

No. mental GA Taylor rate by rate by

result GA Taylor

7 123 118.95 89.65 3.29% | 27.12%

8 146 142.76 117.12 2.22% 19.78%

9 167 170.76 110.66 2.25% | 33.73%
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