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Abstract

The purpose of this research was to determine the optimal factors of Flux Cored Arc Welding process. First, 2™
Fractional Factorial Designs (i.e., 2" design) was used to screen 6 factors into that factor which exhibited the
significiant tensile of weldment. Five welding parameters are: current, volt, speed, stickout angle and gas then the Box-
Behnken design was used in order to analyze data and to find out the optimization. The experiment used Licoln welding
machine model SQUIRT WELDER LN-8, electrode E71T-1 and rod size diameter 1.2 minlimeters. The study
methodology is to prepare the welding specimens for test mechanical quality, by using tensile. The result of the

experiment at the level of the statistical significance with OU level of 0.05, the optimal conditions was 250 amp. of

44



=Y d o ey
Ns@mngmaasuazmalulas U

P!

16 MUUN 1 WA, - 130.8.51

current, 32 volt of voltage, speed are 22 inch. per minute., 15 mm. Of stickout., 45.6 degree of angle and 20 of CO2 gas

showed the maximum of tensile test of 6400 kgf.

Keywords: Design Of Experiment., Flux Cored Arc Welding
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StdOrder RunOrder current volt speed stickout angle gas Tensile Tensile

(kgh (kgh
L17 1,17 -1(150) -1022) -1(14) -1(10) -1(45) -110) 4800 4680
2,18 2,18 1(250} -1(22) -1(14) -1(10) 1(75) -1010} 5220 5580
3,19 3,19 -1(150) 132) -1(14) -1(10) 1(75) 120 4300 4720
4,20 4,20 1(250) 1132) -1 -1010) -1(45) 120 3120 2650
521 821 -1(150) -1(22) 130 -1(10) 175) 120 4580 4120
6,22 6,22 1(250) -122) 1(30) -1(10) -1(45) 1(20) 3540 3280
7,23 7,23 -1{150) 1(32) 1(30) -1(10) -1(45) -1{10) 4440 4120
8.24 8,24 1(250) 1(32) 1(30) -1(10) 75 -1{10) 5320 5720
9.25 9.25 -1{150) -122) -1(14) 1(20) -1(45) 120 4820 4360
10,26 10,26 1(250) -1(22) -1(14) 1(20) 1(75) 1(20) 5180 5680
11,27 11,27 -1(150) 132) -1(14) 120) 175 -1(10) 4120 4560
12,28 12,28 1(250) 1(32) -1(14) 120 -1(45) -1{10) 4840 4380
13,29 13,29 -1(150) -1(22) 130) 1200 1(79) -110) 4670 4280
14,30 14,30 1(250} -1(22) 1130) 1(20) -1(45) -1(10) 3920 4350
1531 1531 -1(150) 132) 1(30) 1(20) -1(45) 1(20) 4760 5340
16,32 16,32 1(250) 132y 130 120y 1(75) 120) 3820 4280
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Factorial Fit: tensile versus current, volt, speed. stickout, angle. gas
Pareto Chart of the Standerdized Effects Fotinarod Sfiens anl eTficiants for Tensile (ooard mite:
(responss is tensile, Aha = .09)
Term Bffect  Coef SE Coef T 13
Congtant 4485.9  52.61 85.26 0.000
current -111.9  -55.9  52.61 -1.06 0.303
Fator Nome volt -160.6  -80.3  52.61 -1.53 0.146
A o speed -154.4  -77.2 52.61 -1.47 0.162
LI stickout 198.1 99.1 52.61 1.88 0.078
¢ o angle 546.9  273.4  52.61 5.20
D g gas -403.1 -201.6  52.61 -3.83
E current*volt -166.9  -83.4  52.61 -1.59 0.132
Fo el current*speed -148.1  -74.1  52.61 -1.41
stickout 54.4  27.2  52.61 0.5
current*angle 793.1  396.6  52.61 7.54
currentgas -569.4 -284.7  52.61 -5.41
volt*stickout 15.6 7.8 52.61 0.15
voltegas -160.6  -80.3  52.61 -1.53
current*volt*stickout -140.6 -70.3  52.61 -1.34 0.200
current*volt*gas -464.4 -232.2  52.61 -4.41 . 400
8 = 297.631 R-Sq = 91.18% R-Sg{adi) = 82.90%
Analysis of Variance for tensile icoded units
Source DF Seq SS Adj 88 Adj MS F P
Main Effects § 4503869 4503869 750645  8.47 0.000
2-Way Interactions 7 8256197 8256197 1179457 13.31 0.000
T 3-Way Interactions 2 1883356 1883356 941678 10.63 0.001
8 Residual Error 16 1417350 1417350 88584
Pure Error 16 1417350 1417350 88584
Total 31 16060772
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StdOrder | RunOrder | current | volt | angle gas Tensile | Tensile

(a%n) (°§12)
1 54,32 (-D150 D22 | (0)60 015 5480 5380
2 12,23 +1250 | D22 | (0)60 015 4600 4700
3 27,15 D150 | (+1)32 | (D)60 oNns 4380 4540
4 26,18 +1250 | (+1)32 | (0)60 | (0)15 5580 5390
5 5.24 (0)200 (0)27 -145 | (-D10 5020 4860
6 38,34 (0)200 0)27 (-D45 | (+1)20 4920 4920
7 11,22 (0)200 27 | D75 | D10 5380 5360
8 46.6 (0)200 027 | (+175 | (+1)20 4280 4460
9 837 (-1)150 ©27 | @60 | (-1)10 4480 4600
10 13,45 (+1)250 0)27 060 | (-D10 5480 5550
1 17,52 -1)150 027 | (060 | (+1)20 5020 4790
12 14,41 (+1)250 027 ©60 | (+1)20 4120 4170
13 42,36 0)200 -D22 | (-145 | (015 5320 5240
14 43,47 (0)200 (+1)32 | (-1)45 )15 4960 5050
15 1.3 (0)200 D22 | +D75 | (015 4990 4990
16 9,35 (0)200 +132 | (+1D75 | (@15 5120 4960
17 19.37 (-1)150 027 | D45 | (015 4790 4780
18 204 (+1)250 027 | D45 | (015 4880 5120
19 398 (-D)150 ©27 | +D75 | (O15 4720 4610
20 2544 (+1)250 027 | +1)75 | (018§ 4840 4910
21 30.31 0)200 -1)22 | (060 | (-1)10 5100 5120
22 240 (0)200 +D32 | (@60 | (-D10 5520 5320
23 2849 (0)200 D22 | (060 | (+1)20 5160 4980
24 29.21 0)200 (+1)32 | (060 | (+1)20 4420 4520
25 50,48 (0)200 (027 (060 015 5240 4990
26 16,33 (0)200 027 | (0)60 | (0)15 5180 4960
27 51,10 (0)200 027 (0)60 (0)15 5140 5020
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AUNTAIT
Y =-938.800+15.0817(current)-394.283(volt)+300.372
(angle)+187.917(gas) - 0.0689167 (current)2 +2.88333
(volt) - 0.587963 (angle) - 2.96667 (gas)’ + 1.80500
(current*volt)-0.578333(current*angle) -0.00500000
(current*gas)3.03333(volt*angle)+3.25000(volt*gas)

-3.26667 (angle*gas)
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Response Optimization
Parameter
Goal Lower Target Upper Weight Import
tensile Target 6300 6400 6500 1 1

Global Solution

current = 250.000
volt = 32.000
angle = 45.640
gas = 20.000

Predicted Responses
tensile = 6400, desirability = 1.00000

Composite Desirability = 1.00000
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nszuall | usedul | ynaon uRanqu | Optimizer | A3aR1 | feit2 | aiviia adiita | afiits
woni) (Trad) Hou (BagH) (kgf) (kgl) (kef) (kgf)) (kgf) (kef)
(93711)
250 32 45.64 20 6400 6500 6550 6490 6540 6520
4 PV %
3. agwanismaaes o =250 wendl 2) nseRuiFon = 32 Thad 3)
A -1 kY 4 = A Qy = 1
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