3 alidp

e
glag g S ) Jf dhals g gl e
R g il gl 2 g

|y G2l Jlaga )y

I
4> |+ P k‘ !
= Alw] - . L !
+ ke



Photo : Hassan Ghaedi

s A e85

@'\3 oal A

FORCE

ELECTRODESf—'- ]
b

CURRENT

SOURCE

[
.



lSaS.u\ ﬁwﬁ

SheetThickness| |
(mm)

0.60 -1.29

1.30 -3.40







s LSl gﬁ\y.a.n 3 g4

@83 mi | E
) Lid calina
G p S8 G i _
AR m:. m al?u% Uﬂh
ol g e s

FEPPY .
D i v e

3 g Al JSd g phad
Lg.m\ge.‘\.hﬁd'ldﬂ LG-“* &
g g 4ladl 4lald SRRV

lebog Lkl 5 W jawsd al b R

S Gy g Alb




Strength-Electrode Diameter

1500 +— _
1000
500

Strength

O 6 7 8 9 10

Electrode Diameter e




Thickness: 1.5t0 2.5 mm LobeForte.D
Upslope: 0to 9 cycles (0 to 1.8 S)

Down slope: 0to 9 cycles (0to 1.8 S)

Hold time: 10 to 30 cycles (0.210 0.6 S)
Pressure: 1-5 Bar (Electrode diameter is 7 mm)
Current: 20 to 30 %Kva

Time: 20 to 30 cycles (0.4 t0 0.6 S)
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Thickness
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(Kg/spot)

2130

1985

1712

2212

2099

2280

1545

2177

2050

1712

2200

Factor
Level +1

Level -1

Thickness
25
4

Current
30
25

Time

30
25

Pressure

D
3

Upslope
7
3

Downslope
7
3

2015

Hold time
25
15




Effect Diagram
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Run Thickness (mm) Current (%Kva) Time (Cycle) Pressure (Bar) Strength (Kg/spot)
15 1 -1 0 0 1152
1 -1 -1 -1 -1 1272
17 0 0 0 1 1664
4 -1 -1 -1 0 1252
18 1 -1 0 1 980
2 0 1 -1 -1 1690
23 0 -1 1 0 1620
22 -1 0 1 0 1308
27 1 1 1 1 1840
24 1 1 1 0 2264
12 1 -1 0 -1 1438
14 0 0 0 0 1764
21 1 1 1 -1 2084
5 0 1 -1 0 1652
20 0 -1 1 -1 1712
19 -1 0 1 -1 1480
16 -1 1 0 1 1360
26 0 -1 1 1 1316
25 -1 0 1 1 1354
6 1 0 -1 0 1416
13 -1 1 0 0 1382
3 1 0 -1 -1 1464
10 -1 1 0 -1 1436
9 1 0 -1 1 1182
11 0 0 0 -1 1776
8 0 1 -1 1 1476
7 -1 -1 -1 -1 1032




Combination of factors

Coefficients

1 (constant) 1764
| 42.1865
T 32.6829
P -40.9795
D 263.306
IxT -8.3065
IxP 5.55166
IxD 58.3325
TxP 0.62963
IxD 160.8
PxD -37.8129
IxTxP 0.0340937
*2 -13.8467
PA2 -11
142xPA2 1.72956
TA2xP*2 1.47395
PA2xD*2 -97.4565
IA2xTA2xPA2 -0.141958
12xTA2xP*2xD -0.0608
142xT*2xP -0.0538292
IxPxD 10.3082




Run Prediction Actual
15 119272 1152
1 1272.00 1272
157 1638.04 1664
4 1252.00 1252
18 997.39 980
2 1696.20 1690
23 1577.98 1620
22 1393.76 1308
27 1940.00 1940
24 2264 .00 2264
12 1451.05 1438
14 1764.00 1764
21 2084.00 2084
5 1673.01 1652
20 1699.30 1712
jE! 1437 .55 1460
16 134261 1360
26 1299.26 1316
25 1361.85 1354
6 1330.24 1416
13 1351.28 1392
3 1462.24 1464
10 1422 95 1436
9 1210.11 1192
11 1801.96 1776
8 1492.74 1476
7 1032.00 1032
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