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Technical Issues in Pattern Machining
Kim, B. H.* and Choi, B. K.**

ABSTRACT

In stamping-die manufacturing, the first step is to build die patterns for lost wax casting process. A
recent industry trend is to manufacture the die pattem using 3-axis NC machining. This study identifies
technical considerations of the pattem machining caused by the characteristics of Styrofoam material,
and proposes technical methods related to establishing a process plan and generating tool paths for opti-
mizing the pattern machining. In this paper, the process plan includes the foliowing three items: 1) deter-
mining a global machining sequence - a sequence of profile, top, bottom machining and two set-ups, 2)
extracting machining features from a pattern model and merging them, and 3) determining a machining
sequence of machining features. To each machining feature, this study determines the machining start
point, generates the approach tool path, and proposes a tool path linking method for reducing the dis-
tance of the cutter rapid motion. Finally, a smooth tool path generation and an automatic feedrate adjust-
ment (AFA) method are introduced for raising the machining efficiency.

words : Pattern machining, ss plan, Machining feature, Machining sequence, Smooth too
Key words : Pa hining, Process plan, Machining fi Machini Smooth tool
path, and automatic feedrate adjustment (AFA)
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Table 1. Stamping process and panel surface
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Fig. 1. Die and pattern model.
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Table 2. Machining characteristics of Styrofoam
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Table 3. Global machining sequence

Seq. Machining step of
1 2 3 4 5 6 (%)
Al M]S| p | B Ss | T | 95
B M Sk B | Ss T 5
C M Sk Pr T Ss B
DM | S| T | P | S | B

Pg: bottomn profiling., P top profiling
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Table 4. Machining featre and too} path

Machining feature type Tool path
Periphery profiling
Through hole profiling _
Closed pocke contour paratlel pocketing

Partially open pocket

direction parallel scanning

Roof (totally open pocket)

direction parallel scanning

Bolt slot

profiling

Step/slot on a rib

direction parallel scanning
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{a) feature recognition

(b) feature merging
Fig. 4. Machining features merging.
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helical approach saw-teeth approach

Flg. 6. Approach tool path.
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Fig. 9. An example of smooth tool path.
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