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Summary

In designing and manufacturing stamping dies, we aim to establish a manufacturing process
independent of craftsman work, such as polishing and adjustment after machining. The attainment of
high machining accuracy has so far dramatically eliminated most polishing and adjustment work. The
high accuracy machining, however, has increased machining time, which has become a bottleneck in
responding to the needs of further cost reduction and shorter time to the market.

Our purpose is, therefore, to shorten the machining time without need for feed rate adjustment by
machine operators. For this purpose, we have developed the technology of improving average cutting
speed, and more particularly the cutting feed rate variable control which can attain a constant
cutting load, as compared to the constant cutting feed rate which causes tool breakage due to a

change in the cutting load. Finally we increased the average cutting speed dramatically. This paper

reports how we have attained machining time reduction in die manufacture.
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Fig.1 High Precision Surface Machining

Table 1 Comparison of Average Feed Rate
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Fig.3 Comparison of Average Feed Rate Classified by
Machining Process
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R5 2Flutes Ball-end mill, TiAIN coating
Work : FCD550 an

Cutting condition

Actual

Cutting depth:0.5mm, Cutting speed:223m/min, Feed insert:0.26mm
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Fig.4 Cutting Load in Constant Feed Rate
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Fig.5 Tool Path Division by Tool Overhang
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Fig.8 Decreasing Cutting Load by Cutting Order

— 185 —



coooooooooobooooo No.2200 20040

42 0J00O0O0OODOODOODOODODO
gopboobboobbooboobboobooboo
0000000000000 Fig6000D00O00O0OOO
ggbobooboobbooboobobobobooboo
ggbobooboobboon

43 0D00O0O0OODOODOODOODODbO
goboobboobobooboobboobooboa
0000000000000 000000D0dFRig.700
ggboboooboobbooboobbobobooboo
000000Fig80000O0OD0O0ODOOODODOODOODO
ggboboooboobbooboobbobobooboo
gogboogoobooooon

44 OO000ODOODOODOO
goboobboobobuoobooboboobooboa
gogboooobooboobobooboobbooo
gobooboobbuoobooboboobooboo
gobobobboOooobobDboOoooboocAbDODDOOgnO
ggboboooboobobooboobbobobooboo
ggboboooboobobooboobbobobooboo
ggboboooboobobooboobbobobooboo
ggboboooboobobooboobbobobooboo
ggboboooboobobooboobbobobooboo
goood
gobooobboobbuoobooboboobooboa
ggboboooboobobooboobboobooboo
ggboboooboobobooboobboobooboo
ggboboooboobobooboobboobooboo
gbobobobooooooboboboboboooo
gbobobobooooooboboboboboooo
gbobobobooooooboboboboboooo
0000000o0ooogdrigoo oM
OO0o00o0oO0D0obOOobooooooooNCcOboonDo
oooDommmOOOooOooooOoO01ommdO110oon

Modified feed rate

R5 2 Flutes Ball-end mill, TiAIN coating, Length 60mm
Work : FCD550
Cutting condition

Cutting depth:0.5~1.5mm, Cutting speed:223m/min

Fig.10 Result of Feed Rate Variable Control
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Fig.11 Comparison of Average Feed Rate
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