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Development of a System for Selecting High-Quality Mold Manufacturing
NC Data Using Evaluating the NC Data

Eun Young Heo*, Dong Won Kim" and Bo Hyun Kim**

ABSTRACT

Since mold industries are regarded as belonging to three types of bad business, capable young people are reluctant to
work in this field. The industries are hard to employ skilled workers who have much experience and knowledge on the
mold manufacturing. Thus, effective CAM systems are required for unskilled workers to create process plans and NC
data for the manufacturing, and process plans play important roles in the downstream manufacturing processes, such as
NC machining, polishing, and final assembly. This study proposes a decision support system that facilitates unskilled
workers to easily select high quality NC-data, as well as to increase productivity. The proposed system is assumed to
follow a CAM operation scenario that consists of next three steps: 1) identifying several process plans and enumerating
feasible unit machining operations (UMOs) from material and part surface information, 2) creating all feasible NC-data
based on UMOs using a commercial CAM system, 3) selecting the best NC data among the feasible NC data using four
screening criteria, such as machining accuracy, machining allowance, cutting load, and processing time. A case study on
the machining of a camera core mold is provided to demonstrate the proposed system .
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Table 1 Considerations in developing the measurement of NC-data quality

Masctzg;mg Measurement Machining characteristics and considerations
Machining precision | « Over-cut because of using big size cutters
N + Minimizing rapid motion (G00)
Machining time |, Minor ac/deceleration effect
Roughing  (yniformity of cutting| + Rapid increase of cutting load in sharp edge of tool path
load » Applying AFA function in this area
Uniformity of * Not uniform case cause decreasing the uniformity of machining allowance
machining allowance| and increasing machining time in semi-finishing stage
Machining precision . Dlrec.tly affect machmmg qughty
» Require rework if an error arise
* Difference in accordance with tool path pattern and statistic characteristics
Semi-finishi Machining time tool path
::;%;?;;i;r;g + Taking into account ac/deceleration of CNC controllers
Uniformity of cutting| ¢ Applying relief and pencil cutting in sharp corner areas and AFA functions
load + Determining the sequence of tool paths
Uplformlty of * Require machining allowance in semi-finishing stage for finishing
machining allowance
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(a) Final shape of roughing

(b) Cutting simulation of rough-cut machining

Fig. 1 Shapes for boolean operation

Fig. 2 Shape of boolean operation
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Table 2 Generation strategy of NC-data for cavity mold of a camera

Machining | Machining | Machining Cutter Machining Feed rate Depth/
Stage precision | allowance | Geo. | Dia. area Tool path topology (mm/min) RPM Interval
Roughing 0.2 0.5 FEM | 16@ | Allregion one-way, contour 500 2,000 25?:;/
S.em.l ) 0.1 0.2 BEM | 120 | Allregion one-way, contour 1,000 |2,500 Imm/
finishing Imm
100 | Camerabody | °OMWAY:€ontour |, 650 13000
radial type 0.5mm/
Finishing 0.01 0.0 BEM | 40 | Inside lens One-way, contour 1,000  |2,500 0' 5rr’r11m
Between lens ’
40 and body One-way, contour 500 | 1,500
Table 3 Measurements of NC-data for cavity mold of a camera in roughing stage
Machining precision Machining Cutting load Machining allowance
No. -dat i . . i
0. NC-data) Weighted # of time (min) [ Average | Variance Weighted Average Variance
average gouges average
Oneway| 0.0378 0 93.094 27.421 10.80 1.654 0.755708 1.10393
08
3 Zoffset | 0.0222 0 53.918 15.852 16.29 2.700 0.443862 0.78506
4 Zplane | 0.0219 0 53.989 27.533 36.73 5.421 0.437687 0.77941
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