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Development of CAM System for Groove Milling of Molds and Dies
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CAM : Computer Aided Manufacturing
NC : Numerical Control

Abstract

A new machining technology has been proposed for narrow and deep rib groovesin resin molds. Thistech-
nology provides machined surfaces with high fineness, thus dispensing with manual polishing processes needed
in electric discharge machining. It has realized remarkable reduction in mold fabrication time and cost.

This paper presentsa CAM system which has been devel oped for machining narrow groovesin molds. The
system enables the geometric modeling of groove shapes using a two-dimensiona mode with a sense of drafting
and the NC processing for machining groove on three-dimensional uneven surfaces based on five-axis NC data.

The application of this CAM system to actual molds has proved that it can be practically used in the five-
axis machining of narrow grooves, and that it contributes to significant man-power reduction in machining.

ooooo Oo000O0CAD/ICAMONCOSO 00000000000 O0O00D0O0O000O0000O0

ogood

oooooooooooooooooobooooon
oooooooooooooooooboOooooDon
goooooooooooOoooDbOooOooooDooo
gooooooooooooooooboOooooon
gooooOoooooooooooOooOooOooOooboOoo
gooooooooooooooooboOoOoooon

oooooooooto™
goooooooooobooooooocooooo
ooooooocooooooooOooobocooooo
o000 " 000000ooooooosb10000
oooooooooooooooooooboooooo
ooooooooOooooooooooboooooo
oooooooooooooooooooooooo
ooooooooooooooooooboooooo

0000000 R&DOOOOOVO.30 No.4 (1995.12)



ooooooooOooooboOoooooboooooo
oboooooooooooooooboboOoooooon
ooooooooocoooooooo
0o0o00o0o00oooooooooooor oo
oo"0000000ooooooooooooooog
oobooooo0oDbOOoOoOooOoobocooOoOooDOOcAM
oooooooOo0oooooooooooooooo
oooooooooooooo
ooooobooooooboooooooooooo
ooooooooooooooooooboooooo
ooooooooooooooooooboooooo
oooooooooooooooooooboooooo
ooooooooOooooooooooboooooo
oooooooooooooooooobocooooo
Ooooooooooo0o0ooogcAb/cAMOO0
oooooooooooooooooooboooooo
ooooooooooooooooooboooooo
oooooooooooooooooooooooo
oO0o0oo0oo0oOO0DOoO0OOoO0o0ooOooOOcAM
ooooooooooooooooocoooooo
goooooooooobooooooocooooo
oooooooooooooooobooOooooooon

Reinforcement ribs

Resin mold

Fig. 1

An example of rib grooves.
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Tool for narrow groove milling.

Coaventional tool Developed tool

Type 2

Fig. 3  Cutting edge section of the tool.
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Table 1 Cutting condition of the groove milling
by the tool.

6000 0 20 000 min™
0.020 0.1 mm
400 0 600 mm/min

Number of revolution
Cutting depth per stroke
Feed speed
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3-axis NC machining 5-axis NC machining

Fig. 4  Necessity of 5-axis machining.
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CAM system for groove milling.
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Fig. 6  Groove center section.
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Fig. 9 Therelation of generating linesto
groove forms.
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Fig. 11 Base cutting of slope.
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Fig. 12 Concept of tool path generating.
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Fig. 13 Typical conditions of tool posture.
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Fig. 15 Calculating method of the tool path.
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Draft direction of the molding

‘ Measuring part A

Fig. 18 Machining center of the groove milling.

Table 2 Machining condition of the test model.

Tool diameter 1.5mm
Cylindrical surface  NUMDer of revolution 10000 min™
Feed speed 400 mm/min

Material : Chromi teel ;
a romium stee Cutting depth per stroke | 0.05mm

. . Tool posture condition Adjusting in normal
Fig. 17 Test model of the groove milling. direction of the mold face
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Fig. 19 Measured profile of the groove after machining.
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Fig. 20 Measured surface roughness of
the groove after machining.
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Fig. 21 Groove milling of the resin mold.
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