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A Study on the Improvement of Productivity and Surface Roughness in Mold
Machining using the Optimization of Cutting Force

Eon-Chan Jeon*, Su-Yong Lee’, Woo-Hyun Lee'’, Dong-Hoo Kim", Jung-Do Chun™

Abstract

The mold is widely used for mass production in present industry. Also, product cycle time is faster, for this request,
high productivity improvement in mold machining is required. And, In case of mold manufacturing company, the delivery
shortening is required to quickly manufacture new product. Therefore, we aim for the delivery shortening though the method
of machining time shortening in mold machining. On this paper, first, we made the NC-code of Insert die-casting as the
object model using PowerMill. And then, analyzed cutting force by Toolpath in Insert mold machining using Production

Module of Advantedge which is cutting force analysis program. After that, we came up with the optimum conditions of

productivity improvement throughout the analysis result of before and after optimization of cutting force, machining time
variation, and surface roughness by changing min tangential force to 80, 85, 90% of max tangential force.
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(a) 3D Modeling of Insert Mold (b) Screen of PowerMill
Fig. 1 Shape of Insert Mold

Table 1 Machining Conditions

RPM 2500
Feed Rate 1000(mm/min)
Tool for semi-finishng, finishing $17 Endmill
Material SKD61(30x20x120mm)
Used Machine Doosan VM84H
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Fig. 3 Tangential force of semi-finishing and finishing
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Table 2 Max, Min values of 80%

Machining Max
1322IN(~N1610)
3489.95N(~N116690)
212.86N(~ End)

177.9N

Min
10576.8N
2791.96N

170.28N
142.28N

Semi-finishing

Finishing

Table 3 Max, Min values of 85%

Machining Max Min
1322IN(~N1610) 11237.85N
Semi-finishing | 3489.95N(~N116690) 2966.45N
212.86N(~ End) 180.93N
Finishing 177.9N 151.21IN

Table 4 Max, Min values of 90%

Machining Max

13221IN(~N1610)

Min
11898 9N

Semi-finishing | 3489.95N(~N116690) 3140.95N
212.86N(~ End) 191.57N
Finishing 177.9N 160.11N
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Fig. 4 Optimized NC codes of 80, 85, 90% conditions
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Fig. 5 Optimized 80% tangential force of semi-finishing and
finishing
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Fig. 6 Optimized 85% tangential force of semi-finishing and
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Fig. 7 Optimized 90% tangential force of semi-finishing and
finishing
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Fig. 8 Used machine in experiment

827

Fig. 9 Material (30x20x120mm)

Fig. 10 Result of machining

3.5 7k5 A7t Hiw ZHal

A3} Ao 7V2A| 7k} 242 Tangential Force?] 80, 85,
90%2] gt 39| 6 7k A7hE Table 5o YehfiglL,
AA| 745 AJ7HE Table 60 YR glen, Fig. 112 7H5d
& 7hy A AR 7 AR 2RO ZE L.

Table 5 Result of expected machining time

Standard 80% 85% 90%
(sec) (sec) (sec) (sec)
Semi 2080, 1678.2 1666.5 1659.4
Finishing ' -19.695% | -20255% | -20.595%
2486.1 2460.1 24339
inishi 465.2
Finishing | 3 27966% | 29.005% | -29.761%
41643 4126.6 4093.3
0
Overall 3555 25.035% | -25.713% | -26.313%
Table 6 Result of true machining time
Standard 80% 85% 90%
(sec) (sec) (sec) (sec)
Semi 2488 2101 2039 2028
Finishing -15.554% | -18.046% | -18.488%
L 2924 2862 2824
Finishing | 3741 21.839% | -23.496% | -24.512%
5025 4901 4852
Overall 6229 119328% | 21319% | -22.106%
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Fig. 11 Relation between expected machining time and real
machining time
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