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A Study on Development of System for Prediction of Process Parameters by
Using Multiple Regression Analysis in Back-bead of Gas Metal Arc Welding
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G = 0.849 + (I*x0.617) + (V*0.622) + (S*-0.745) 1)
W = 1.334 + (Ix5039) + (V*5981) + (S*-6.671) @
D = 0458 + (Ix3.036) + (V*2.697) + (S*-3.246) (3

& 7]A, G gap to be welded, W: width of back~bead, D: depth of back-bead,
I: welding current, V: arc voltage, S: welding speed
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S: bead shape matrix, T, transformation matrix, P: welding parametric matrix,
G - 0.849 0617 0622 -0.745 I
S = (W - 1334 Ty = [5.039 5981 -6671|, P =1V
D - 0458 3.036 2697 -3.246 S

d714, Gt gap to be welded, W: width of back-bead, D: depth of back-bead
I: welding current, V: arc voltage, S: welding speed
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S -44.8607 2.2031 5.4603 - 0.458

) AgHe 4 AF 0}3 A}, 44 £x9 o
T 2, o5 6H 123+ Table 33 #t}.
I = 10.3651 + (-13.9708+*G) + (0.0957*W) + (3.0098+D)
V= 274661 + (-38.2656*G) + (2.5438+*W) + (3.5545%D)

S= 326470 + (-44.8607+G) + (2.2031+W) + (5.4603+D)

47

(6)
)
®

4. Z B

. BHITAUFE oW

U= BRE AN A% AFAAe LALe, AA £
44Y & g w39
k)

2. FAAC A= vlE FAAFHY 71301 7}7‘0‘ Z 32}%—% HoZozx AA Axdd
Al Aojetr] oEE W Aztd

3. 93 oA HEFAE AUYE £HITAH AFE AojdAM £4H &= A 2 2
A5 e gAY AxgoA dAZte R 713 Aejrt o]y ‘Fi 2 EARIl=

4. A3t= o|AYE FAe A7 Y SHITAH WS AoE dFIAEY zdlde o
3t 3, o] d¥gslo AA 2FsEHA AHEE F e TA ‘?‘;-’F AEFA| 2
e Aot

Zogs
1. T. Takagi and M. Segeno, ” Fuzzy identification of systems and its applications to

no

moeling and control”, IEEE Trans. on Systems, Man, and Cybernetics, Vol. 15, No.
1, (1985), pp. 116-132.

G. E. Cook, K. Andersen and R. J. Barnett, " Keynote address: Feedback and
adaptive control in welding”, Proceedings of an International Conference on Trends
in Welding Research, Gatlinburg, USA, 18-22, (1986), pp. 891-903.

J. Raveendra and R. S. Parmar,” Methematical models to predict weld bead
geometry for flux cored arc welding”, Metal Construction, Vol. 19, No. 2, (1987),
pp. 31R-35R.

R. S. Chandel, "Mathematical modeling of
of the Fourth International Conference
Processes, April, (1988), pp. 109-120.

R. S. Chandel, "Mathematical modeling of

of the Fourth International Conference
Processes, April, (1988), pp. 109-120.

. L. J. Yang, R.S. Chandel and M.J. Bibby,

as metal arc weld features”, Proceedings
on Modeling of Casting and Welding

as metal arc weld features”, Proceedings

on Modeling of Casting and Welding

"The effects of process variables on the

weld deposit area of submerged arc welds”, Welding Journal, Vol. 72, No. 1, (1993),

pp. 11-s-18-s.

-205 -



Table 1 Welding parameters and conditions

variables units conditions
welding current ampere 200, 210, 220, 230

arc voltage volt 24, 25
welding speed mm/sec 4, 5 6

Table 2 Model summary and prediction errors

dependent .
. model summary regression result
variable
adjusted R” 0.873
gap of standard error of the estimate 0.1622
back-bead | analysis error of non-regression data 892 %
analysis error of regression data 6.53 %
adjusted R* 0.948
width of atandard error of the estimate 0.2206
back-bead [analysis error of non-regression data 7.35 %
analysis error of regression data 552 %
adjusted R’ 0.888
depth of standard error of the estimate 0.1651
back-bead | analysis error of non-regression data 351 %
analysis error of regression data 6.15 %

Table 3 Model summary and results of multiple regression analysis

dependent . .
. analysis error regression result
variable

normalized analysis error of non-regression data 456 %
welding current analysis error of regression data 2.84 %

normalized analysis error of non-regression data 538 %

arc voltage analysis error of regression data 3.66 %

normalized analysis error of non-regression data 6.35 %
welding speed analysis error of regression data 467 %
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Fig. 1 System configuration for prediction of back-bead
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Fig. 2 Schematic diagram of width and depth of back-bead
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