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The outsole mold of the shoes has been manufactured using electro-discharge machining by graphite electrode or using

casting etc. The study is concerned with the pattern design for the outsole of shoes by CAD, the modeling and the gen-

eration of NC data by CAM system and the machining by CNC machining center. The ball end mill and the engraving

cutter is used as cutter and the cutting conditions are adjusted according to the shapes and sizes of the cutter and part in

cutting. The method showed the possibility coping with the rapid change of shoes industry and proposed the possibility for

higher productivity and quality on mold-manufacturing of shoes outsole.
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<Figure 1> Flowchart for manufacturing outsole mold of
shoes using CAD/CAM
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<Figure 2> Pattern design by CAD S/W
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Zrj sk o <Figure 3> Engraving cutter
<Table 1> Machining conditions
aHo Cio % = Ay g 2z TA{ oL [

~ EEH | daa | sl | BER | Hsal | P | ea | #HEed | ey

- c e .35 e 834 e B
Cutter Shape FEM FEM FEM FEM FEM BEM BEM 27
Cutting diameter(mm) 20 16 8 5 4 4 2 0.3
Path interval (mm) 18 14 6 4 3 x X 0.2
Cutting tolerance(mm) 0.3 0.2 0.1 0.2 0.1 0.1 0.2 0.1
Cutting deep(mm) 2 2 1.5 1 1 0.5 1 0.3
B | S | |0 | B | e | |
Clearance height(mm) 10
Approach height 3Z
Approach and exit type zZ
Path type Zigzag Single Zigzag Zigzag Single Single drill cycle Zigzag
Path connection Jump
Feed rate(mm/min) 100 90 70 60 60 60 30 30
Spindle speed(r.p.m) 500 600 1,000 1,200 1,300 1,300 1,300 1,500
cutting time(min) 210 180 90 270 520 25 30 90
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<Figure 4> Shape of mold machined
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<Figure 5> Mold machined by CAD/CAM/CNC
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<Figure 6> Measurement points of outside profile
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<Figure 7> Measurement points of inside curve profile <Figure 8> Measurement of outsole mold of shoes

<Table 2> Measurement values of outside profile

Hl® tEH ZHY X 5 NEF FFHXE
Hxl X Y R X Y R
1 169.06 63.16 159.56 169.03 63.13 159.55
2 87.49 92.11 73.15 8747 92.13 73.11
3 47.18 118.42 25.14 47.20 118.46 25.18
4 50.01 113.72 29.89 50.02 H13.77 29.92
5 40.00 93.03 52.83 40.04 93.04 52.19
6 -51.86 21.61 169.11 -51.83 21.60 169.16
7 -105.93 -2.13 228.15 -105.97 -2.12 228.18
8 -7.60 30.75 124.67 -7.58 30.73 124.69
9 -45.90 2922 162.97 -45.98 2024 162.94
10 87.01 25.07 30.00 87.03 25.04 30.03
11 375.59 -38.05 265.40 375.58 -38.03 265.45
12 484.56 -37.17 374.04 484.54 -37.18 373.03
13 -237.48 -88.49 350.00 -237.49 -88.47 349.96
14 63.65 -103.65 48.53 63.61 -103.67 48.56
15 76.61 -109.00 34.92 76.65 -109.01 34.98
16 75.69 -101.46 42.31 75.64 -101.43 42.33
17 72.52 -109.60 33.98 72.56 -109.65 34.01
18 69.33 -112.28 30.35 69.35 -112.29 30.30
19 63.37 -120.74 20.00 63.39 -120.72 20.04
20 103.83 -91.32 70.00 103.82 -91.30 70.03
21 569.43 -83.84 535.36 569.42 -83.89 535304
22 -23.62 -27.51 60.39 -23.61 -27.46 60.33
23 -56.88 -42.93 97.02 -56.85 -42.89 97.07
24 151.71 98.15 154.85 151.71 98.12 154.84
25 78.86 54.65 70.00 78.89 54.65 69.99
26 175.38 60.82 166.72 175.35 60.84 166.73
27 182.50 54.81 173.83 182.55 54.83 173.80




<Table 3> Measurement values of inside curve part

ZHimi 23 293 X £ (Not) HEE 3 X £ (No2)
|X| X Y R X Y R
1 248.05 45.02 218.41 247.17 4451 218.45
2 28.60 61.88 3.25 32.35 64.86 3.20
3 32.85 65.13 2.10 32.96 65.51 2.14
4 37.10 61.88 3.25 37.24 61.87 3.26
5 41.35 65.13 2.10 41.33 65.16 2.12
6 45.60 61.88 3.25 45.63 61.83 3.20
7 49.85 65.13 2.10 4982 65.17 2.12
8 54.10 61.88 3.25 54.12 61.83 3.24
9 58.35 65.13 2.10 58.32 65.15 2.06
10 62.60 61.88 3.25 62.65 61.85 324
11 66.85 65.13 2.10 66.88 65.14 2.09
12 71.10 61.88 3.25 71.13 61.85 323
13 75.35 65.13 2.10 7538 65.13 2.13
14 79.60 61.88 3.25 79.68 61.89 327
15 83.85 65.13 2.10 83.56 65.05 2.14
16 88.10 61.88 3.25 87.38 60.53 3.39
16-1 86.64 66.77 2.03
17 -93.36 -0.13 194.15 -01.35 -0.07 194.14
18 88.10 68.38 3.25 86.14 66.33 322
19 83.85 71.63 2.10 83.93 71.61 2.09
20 79.60 68.38 3.25 79.61 68.33 324
21 7535 71.63 2.10 75.36 71.61 2.13
22 74.10 68.38 325 71.11 68.49 323
23 66.85 71.63 2.10 66.89 71.68 2.09
24 62.60 68.38 325 62.62 68.37 321
25 58.35 71.63 2.10 58.31 71.68 2.06
26 54.10 68.38 3.25 54.14 68.41 327
27 49.85 71.63 2.10 49.89 71.60 2.13
28 45.60 68.38 3.25 45.63 68.37 324
29 41.35 71.63 2.10 41.38 71.69 2.11
30 37.10 68.38 3.25 37.03 68.08 3.23
31 32.85 71.63 2.10 31.91 71.01 2.14
31-1 32.77 67.60 2.14
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