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Welding Parameters Optimization of Pleated Type Metallic Filter
Using response surface methodology
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ABSTRACT This study is to optimize the condition of pulse parameters using the response surface method
in micro pulse TIG welding of pleated type metallic filter. The input parameters used were pulse current,
base current, pulse duty, frequency and welding speed) and the hydraulic pressure was used as the output
parameter, The central composite design was designed using second order regression model, As the results,
the optimal welding condition to manufacture the pleated type metallic filter was obtained.
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Table 1. Factors and levels for experimental design

Lovel Puise Current | Base Current |  Puise Duty Frequancy | Weldng Speed | ArcLengh | Tarch Angle
0] 0] [C] (H) {ems _{mm) | (degree}
-1.682 16 1 13.1 1.6 0.06
pud | 15 3 20 ] 02
0 20 [} 30 10 04 0 60
1 25 9 40 15 0.6
1.682 284 1 368 18.4 0.74
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pulse current, base current, pulse duty, frequency,
welding speed?] 918 WFZRE dojA &¥€H
& hydraulic pressure2}2] 2z} 3HAAL th-3 F
o] Uhehd},

P=14013+0.07x, +0.63x, +201x, +181x, ~3253x,
~9.71x? —3.87x) - 4.4x2 —2.99x? —16.9x!

-1.06x,x, —0.19x,x, —1.06x,x, — 1.3 Ix,x, 2
—2.38x,x; —0.0x,x, +0.87x,x; +1.75¢,x,
—-0.38x,x, ~1.75x,x;

Table 2. central composite design and experimental result

Central Composite Design
Factors . .
No |- s ;ﬁt F;‘:se Frequency Veam pﬁi"“.ii P'Z:;wz
T y

) @ ) el | (oms) ] (O] | (mmO)
1 i5 3 20 5 0.2 132 133
2 15 3 20 5 0.6 60 63
3 15 3 20 15 0.2 128 130
4 15 3 20 15 0.6 61 60
5 15 3 40 5 0.2 130 128
6 15 3 40 5 0.6 68 67
7 15 3 40 15 0.2 140 135
8 15 3 40 15 0.6 81 77
9 15 9 20 5 0.2 139 138
10 15 9 20 5 0.6 68 65
11 15 9 20 15 0.2 138 139
12 15 9 20 15 0.6 7 67
13 15 9 40 5 0.2 133 137
14 15 9 40 5 0.6 61 63
15 15 9 40 15 0.2 140 138
16 15 9 40 15 0, 84 86
17 25 3 20 5 0.2 133 133
18 25 3 20 5 0.6 55 57
19 25 3 20 15 0.2 136 134
20 25 3 20 15 0.6 57 59
21 25 3 40 5 0.2 139 140
22 25 3 40 5 0.6 65 63
23 25 3 40 15 0.2 142 139
24 25 3 40 15 0.6 72 69
25 25 9 20 5 0.2 133 137
26 25 9 20 5 06 | 66 68
27 25 9 20 15 0.2 127 131
28 25 9 20 15 0.6 75 70
29 25 9 40 5 0.2 139 136
30 25 9 40 5 0.6 60 63
3t 25 9 40 15 0.2 134 135
32 25 9 40 15 0.6 65 63
33 20 6 30 10 0.4 132 131
34 20 6 30 10 0.4 135 133
35 20 6 30 10 0.4 134 137
36 20 6 30 10 0.4 135 134
37 20 6 30 10 0.4 135 135
38 28.4 [} 30 10 0.4 131 130
39 1.6 8 30 10 04 108 100
40 20 11 30 10 0.4 133 137
4 20 1 30 10 0.4 139 135
42 20 6 468 10 0.4 135 136
43 20 8 13.2 10 0.4 134 133
44 20 6 30 184 0.4 138 135
45 20 6 30 16 0.4 139 135
46 20 6 30 10 0.74 60 63
47 20 5 30 10 0.06 138 134
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Table 3. Analysis of variance for the regression model of
Hydraulic Pressure

__source of degree of sum of mean E
variance freedom squares squares °
| regression 20 50114.7 2505.73 31.53
error 26 2066.3 79.47
total 46 52180.9
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Table 4. optimal response condition

values Pulse Cument| Base Cument| Pulse Duty | Frequency |Weiding Speed|
@ 0] (% (re) ews) |
Coded values 0.068 ~0.067 0.201 0.068 -0.95
Natural values 20.34 58 32.01 10.34 0.21
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fig.1 Result of overall desirability function
(pulse duty-welding speed)
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fig.2 Result of overall desirability function
(frequency-welding speed)
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fig.3 Result of overall desirability fimction
{frequency-pulse duty)
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