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Abstract : Welding conditions in process of spot welding must become optimum and need to guarantee stability and
reliability of vehicle body considering dynamic load history. Because welding parameters in process of spot welding are
various, it is difficult that the quality of spot weldment was included in the optimum levels. In this paper, we found the
optimum welding conditions satisfying KS spot welding qualities using genetic algorithm and spot welding
experiments of high tensile strength steel and galvanized steel. Those experiments were dissimilar weld and 2-lap spot
welding. Genetic algorithm created random welding condition after that, selected optimum individuals by probability

concept.
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Fig. 1 General procedure of genetic algorithm
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Fig. 2 Tensile-shear specimen by spot welding

Table 1 Chemical compositions (wt %)

Steel C Si | Mn| P S Ni | Al | Fe
HS40R | .087 | .006 | .740 | .124 | .003 | .009 | .357 | Bal.
EZNCEN | .12 . A1 | 14 | .05 . .3 | Bal

Table 2 Mechanical properties of base metals

Material | Tensile stress | Yield stress | Elongation
Steels (MPa) (MPa) (%)
HS40R 416.5 286.1 39
EZNCEN 296.0 169.5 45
Table 3 Welding conditions
Welding | Electrode | Squeeze | Welding | Holding
current force time time time
(kA) (kg) (cycle) (cycle) (cycle)
6~11 300 30 15 10

N

2
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Fig. 5 Score function for optimum welding conditions
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Fig. 6 Result of welding condition by genetic algorithm

Table 5 List of the optimum welding condition for HS40R
and EZNCEN spot welded joint

Electrode Welding Welding
Material force time current
(kg) (cycle) (kA)
EZNCEN 300 15 9
HS40R 300 15 8

Table 6 List of the optimum welding condition for HS40R x
EZNCEN spot welded joint

Electrode | Welding | Welding
Material Grade force time current
(kg) (cycle) (kA)
HS40R 1 8
x 2 300 15 7
EZNCEN 3 9

72 IXSADES|=2F H18H M45, 2010

15cycle®d f 8.6 ~ 10kA &-H A7 5 9kA7} A &

= Ysith B3k HS40R 9] 74 -9-+= 300kg, 15cycled
uj 7.2 ~ 8KA 8- A Foll A 8kAZ} A o 2 gk},

o]FAY B HAFS T & ALY
7}etE 300kg, -85 A1%F 15cycle, 8HHFH 6.8 ~
9.3kANA A Lare]Fs TG A3 A9
SHZE Table 69 =HE = AYstFt) =, 7
<+ 300kg, &5 217+ 15¢cyclecl A 2484 A F
9] 6.8 ~ 9.3kAN A= A2 8, 7, 0KARE F & 9] &
;(—lz _% ;;;—ol—q_

gk o] A FrAAt darelEs Fal 24 H
% S F 12> HSA0R 5F A= 83 F719 8kA ¢
u 7Hg HA ] Ao R dojl AR HolH
¥} EZNCEN 01%—211 AN E T 7rdE Y &
AA D o) 1AE e 8-S ALs= 5
%] 9] %@E’é% A= o= A A

ol .

i

2

i
o > X

2 1

of
K
o)
i
ol
r_ﬂl
A
)
2
ki
il
ol
=)

K olo
i)

i

i)

k%)

ol

2

T o

oz B i
oE 1 op A

o M o oy
o o
Ho
2
)
e
=
B

o Kl orz oo & oop 2

O
x~
o AL > m oot

H N
&
o HI

g I

41 K
ol:o—olﬁ
2
ui

lo, A
:i - ﬂllO
o
ol
A
_0|£
1°)
o
alle
)
Y
i

o
<
re
kil
Y
N
N
o,
o
ofN
)
X,
o
i)
>
2
2

—
SN—r

w

o

o

~

«

[N

13

s}

<

o

15

il
£
ofo
il o
)
B

N

-

o

N

A oY

s
= o

35T A HEH e HH
00kg, 15cycle, 7157} 8KA Y ufj o]
ST 9= kALY woth,
=& AHgske] HeHe HA &
A}, o]FA o] HEHL o=
Ao A8z v
A0 o we v

o Ay W 1
N
o,
B
w oX
I
N

ol
N
N

L

2)

o N
fo

© p

oy 2 K

olft to

3 F—Tl

o g

o 2 ol o Ho
I8
o
o

11

A}
o

o

%

v

EI
B AT agH e e dael ) E0E
oA A BT A G Ao S
SRR



1)

2)

3)

4)

5)

6)

7)

8)

GAO| 28t X2-& 0| HHFHIF =

References

D. K. Yun, Advanced Welding Engineering,
Hakmunsa, p.337, 1982.

H. H. Kim, Fatigue Strength and Life Evaluation
for Spot Weldment of High Strength Steel
Sheet in Automobile, M. S. Thesis, Dept. of
Precision Mechanical Engineering Graduate
School of Chonbuk National University, 2006.
Y. H. Derek and D. Debasish, “A Genetic
Algorithm Application for Sequencing Opera-
tions in Process Planning for Parallel Machi-
ning,” Transaction of IIE, Vol.15, No.4, pp.388-
394, 1996.

S.J. Lee, Y. S. An, D. W. Lee, S. S. Cho and
W. S. Joo, “A Study on Optimal Design of
Rocker Arm Shaft Using Improved Genetic
Algorithm,” Journal of KSME(A), Vol.29,
No.6, pp.835-841, 2005.

C. R. Reeves, “Using Genetic Algorithms with
Small Populations,” Proc. of the Fifth Intern.
Conf. on Genetic Algorithms, pp.92-99, 1993.
J. J. Grefenstette, “Optimization of Control
Parameters for Genetic Algorithms,” IEEE Syst.
Man Cybern, Vol.16, pp.122-128, 1986.

D. E. Goldberg, Genetic Algorithms in Search,
Optimization and Machine Learing, Addison-
Wesley, 1989.

K. S. Kim, Optimization of Spot Weldment and

9)

10)

11)

12)

13)

Fatigue Life using Genetic Algorithm, M. S.
Thesis, Dept. of Precision Mechanical Engi-
neering Graduate School of Chonbuk National
University, 2006.

E. O. Lee, C. M. Lee, C. D. Kee, H. H. Yu and
S. M. Yang, “Optimization Design for Dissi-
milar Weld in Automobile using Genetic Algo-
rithm,” Fall Conference Proceedings, KSAE,
pp.1924-1929, 2006.

C. S. Oh, H. E. Im and W. G. Hwang,
“Determination of a Duty Cycle for Tracked
Vehicle Using Genetic Algorithm,” Transactions
of KSAE, Vol.13, No.3, pp.154-161, 2005.

D. W. Kim and K. Y. Kim, “Robot Arc
Welding Task Sequencing using Genetic Algo-
rithms,” Journal of the Korean Society of
Precision Engineering, Vol.16, No.1, pp.49-60,
1999.

K. Nakane and Y. Torii, “Study on Determi-
nation of Optimum Welding Condition in
Resistance Spot Welding,” Journal of Japanese
Welding Society, Vol.42, No.3, pp.65-75, 1973.
H. H. Kim, J. H. Park, I. H. Kwon, H. H. Yu
and S. M. Yang, “Strength Characteristics on
Multi-Lap Spot Joint of High Strength Steel
Sheet Welded by Various Welding Conditions,”
Fall Conference Proceedings, KSAE, Vol.3,
pp.1159-1163, 2004.

Transactions of the Korean Society of Automotive Engineers, Vol. 18, No. 4, 2010 73



