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An Evaluation of the Weldability Characteristics on the 4 Lap Spot
Welded Joint of Structural Steel Sheets in Automobile
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Abstract

This research is conducted to investigate weldability characteristics with various welding conditions
on the 4 lap spot welded joint of structural steel sheets in automobile. The relationship between the
tensile-shear strength and the indentation depth has been investigated to evaluate the weldability and
the optimum welding conditions. The welding current and the welding time have a greatly affect to
the tensile-shear strength compared to the electrode force. It was found that the indentation depth has
a relatively close relationship with the expulsion occurrence. The optimum welding conditions were
proposed for the 4 lap spot welded joint.

AitH o AAE Awome JAFFETL

.M B 300MPa=A] HlaLA kil Tl o] go]

Wk Aol e Abgso] gk e,
AT AFA QA AFA 2Asm Qe T AT e &7 agste Qs A
F= gl AsA @ Adn 2Exe] Ao o) FE- A& A9 bdA 2 WA S
2 & F i, AEA A 2l e nE 7% T3Hal Qo] olF WEAA F e ANEE F
Aol oA o5 A@Fste] AejA i Aot AHE o Jiel @ A4S dsta o o Ad
A An@ds e wHorA dxdas Ad, A oklmEAEsh e Aol Al A

2EAY 58 A, FAAY ga 2L 44 A of AA Fx& Az HEHn ot

sl Zo] AAEI Qrh o] e theksk dAn) gy, AsAg AAAERA agE Th
MR ZFoA 7H wabHel W o g =X} ofAEFATY A= ol B EAZE
Fo gREe AAste AA FF gad oa  Fob AEE I FelNE AA AGE s A
Agee @ 5 . H3 Qe A7 A B8l dolA Fae
A4 % 4RBEo} 58 HA A @ >
. @A BaE dEREel dg A7

R R LR ERE £ Avuy nde 2w oldnggus
T oot A - eyproasgs A Sl PAsh dadsel g dy
REE LS R EE e ARRolqt ezt 54 dd8s ol
®% AR elw A7) A s} af AdE AFste] FAHEE AA Zolu 3
stziglol 44 b AEH=dl dd AT

314

ok A fo ot Bt 2

[¢)

o]
PR



2004

of AaxA ki lov, Aol 45 &
& Aol os FaAa 3

of Ze WA FolN B AT FH AA
AepEe FRAZE @A A4H% e 0%
o w3 olARFARe O Fa P8
ME Z SRAT, SN P g we
of ol FAE 4 AEHRB NG FHEAL
Bokstad @k Ee AR A PE ANE
oA Agd 5 At A4 $HEAL AAH
a4 g

2. A|I3:-II_\7_I_:| ol Al3]digd

21 Ad Als 9 A9A
B oAFoA ALEH AEE AsA 2A AF
oz dy AHgH= 77 1.2mm<l EZNCEN
old = F7#} F7 1.4mm<Ql HS40R 1%
fgtolth, 43 HE&HEY AFHARAE F7}
3 AHS 4ol 100mm, ¥ 30mm
FHS 30mm AR F, AF A}
AQlato] A sl o)

X

N

O
ck

rlo

2o
oo
o ol
Lo
P £ o
= nre
3 .

o
o
)

2 il > o O hopt 1 2 ok
e o =2

o

st} Table 1 3 Table 20 2zFz} EZNCENZ}
HS40R 7J3o] slstd A 2 A&H AHEH

SRxdes YA,

Table 1 Chemical compositions of base metals
(wt%)

Elements

Steel ¢ Mn P S S-Al

EZNCEN 0.013 0.11 0.14 0.05 0.30

HS40R 0.0876 0.74 0.124 0.0036 -

Table 2 Welding conditions used in this study

Welding Electrode Squeeze Welding Holding

current force time time time
(KA) (kg) (cycle) (cycle) (cycle)
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Fig.1 Tensile-shear strength with various welding
conditions
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Fig.2 Tensile-shear strength with various welding
conditions
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