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the screw motion of a basket in a bath were analyzed. This motion could be
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separated into parts for each, and the space for chemical reactions could be
created, which improved its quality. The performance of the new technique was
verified through experimental design and salt spray tests. The experimental
results showed that the main factors that affected quality were temperature and
plating solution concentration. In particular, the white rusting generated time of
the screw motion method was longer than that of the conventional method.
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Fig. 1 Procedure of chromate plating
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Slot for assembly "';

Fig. 3 A guide with slots for the screw motion in the bath

Slot for motion
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Fig. 4 A basket with several holes for agitation of plating solution

Fig. 5 A basket inside geometry on the bottom with cone to
obtain dynamic balance for randomly loaded work
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Table 1 Experimental conditions of the main factors for chemical
plating performance test

Factors / Level Low <~ Medium — High
Temperature (°C) 10, 20, 30, 40, 50, 60, 70
Concentration (g/0) 40, 60, 80, 100, 120, 140, 160

Time (sec) 10, 20, 30, 40, 50, 60, 70, 80, 90
Acidity (pH) 1.6, 1.8, 2.0, 2.2, 2.4

Table 2 Selected factors and 2 levels for DOE
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Table 3 Test results of the screw motion by DOE

Std Run
Order Order A B C D Response
15 1 20 120 50 2 98
25 2 20 100 30 2 72
39 3 20 120 50 1.6 82
30 4 40 100 50 2 130
31 5 20 120 50 2 78
20 6 40 120 30 1.6 154
24 7 40 120 50 1.6 178
1 8 20 100 30 1.6 72
41 9 20 100 30 2 72
45 10 20 100 50 2 84
8 11 40 120 50 1.6 180
43 12 20 120 30 2 72
22 13 40 100 50 1.6 152
26 14 40 100 30 2 108
46 15 40 100 50 2 128
3 16 20 120 30 1.6 74
40 17 40 120 50 1.6 170
42 18 40 100 30 2 100
38 19 40 100 50 1.6 170
4 20 40 120 30 1.6 148
48 21 40 120 50 2 180
5 22 20 100 50 1.6 78
34 23 40 100 30 1.6 126
29 24 20 100 50 2 76
32 25 40 120 50 2 180
21 26 20 100 50 1.6 84
37 27 20 100 50 1.6 78
27 28 20 120 30 2 72
2 29 40 100 30 1.6 120
44 30 40 120 30 2 168
16 31 40 120 50 2 174
23 32 20 120 50 1.6 96
13 33 20 100 50 2 80
9 34 20 100 30 2 72
35 35 20 120 30 1.6 72
10 36 40 100 30 2 122
33 37 20 100 30 1.6 60
12 38 40 120 30 2 156
47 39 20 120 50 2 84
14 40 40 100 50 2 146
19 41 20 120 30 1.6 74
36 42 40 120 30 1.6 154
18 43 40 100 30 1.6 108
17 44 20 100 30 1.6 72
11 45 20 120 30 2 72
28 46 40 120 30 2 158
7 47 20 120 50 1.6 84
48 40 100 50 1.6 168
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Fig. 9 Rusting time of samples vs. temperature variation
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Fig. 14 Photograph of chemical plated workpiece for performance

test (Left : Screw motion, Right : Linear motion)
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