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A Study on the Spot Weldability of High Strength Steel Sheet
and Two Stories Galvannealed High Strength Steel Sheet

H. I. Shin® and S. S. Kang™*
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Abstract

The spot weldability of high strength steel sheet and two stories galvannealed high strength steel sheet

has been studied.
1) Tensile shear strength decreased inversely as welding current increased over 12KA in the case of two

stories galvannealed high strength steel sheet.
2) When heat flux input over 12KA, hardening region become narrow in case of two stories galvannealed

high strength steel sheet.
3) The size of hardening region affect the strength of nuggets.
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Table 1. Chemical Composition of base metals

Material C Mn P S AL

wt % 0.04 0.32 0.087 0.008 0.039

Table 2. Mechanical Properties

property | TS YS EL

sheet (Mpa) | (Mpa) | (%)
High Strength

Steel Sheet 358.1 182.5 40
Two Stories

Galvannealed High 353.2 196.2 39

Strength Steel Sheet

2 A3 AH8-E Al H e JIS 2313690 wgton
Fig2e g% x4 % YERATE B Ao ALg-H
HEH7IE sgdez AL 150KV F A
A& Ao £HAF e w73 (dome type)
o2 P4L 9% 16mmo, FHAEE 6mmoZE A3}
GFrE #AEoR Holdm 10ebdvict s}
HTh Table 3& AFo) AL2H &H24S Vehyn

Fe-Zn ALLOY(Fe 70-80 wt%) 2g/m?

Zn-Fe ALLOY(Fe 15-20 wt%) 33g/m?

Base Metal

=797 g nAHwe) HEPY SN B
A7s Bad gk

Thickness 2028 pm

1462 pm

207 mm

2518 pm

Zn-Fe ALLOY(Fel5-20wt% ) 37g/m?

Fig. 1 Coating condition of specimen
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Fig. 2 Dimension of specimen
Table 3. Welding conditions
Welding time 7 10 15 18
(cycle)
Welding currenty g | 1o | 1y | 12| 9 |10 |11 ]12] 9|0 |n|i2le w0l
(KA)

Z 717k A1 ZH(Squeeze time) 40cycle, H8H /A A|
Zt(Hold time) 12cycle, 7}SFe 2354N, ¥ 449 #
& 12¢/min= ASHA FASAT EHATH
SHAFE &0 FA(Weldscope) 2 A3
o, 71k & ZbE Al (Spotron) & AME-3le] A3
At B A AFSE - cycle® FEAE)
Ao 1 cycle 1/60F9 s]FH )

AEHE AEHL A
A" 7] (Tensilon) 2 5m/min 22 HW 35S
23390 Micro22 #25 913l 3% Nitaloll 5-
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3.1 HZA(Nugget) 2| A&

HgHRel ¢He Photo. 191 YERE AT o
225 (Nugget), S 9FH(HAZ: Heat Affected
Zone), &85 (Corona Bond) ¥ X A (Base Metal) &
TAE don #Fe AN 2 AT YAy
&l o3 Y AFEHES 58 o F w2 A WA
Wb doll 93 F¥o 2 el EVE AAE
822 (Nugget) ¥ 257 HelH ooz 5%
Wzte GG (HAZ) 23& 2o A 1o} fEdbhl
T7F #ife =1oiQ8S Photo2o1A & 4 igie
7ok o]digt AA YR niAgE YR RELS
AR 238 AFHALSS B 5 AoH(Figs,
Fig.7, Fig8)

Fig3e 2%otdxad 1AHZA(Tow Stories
Galvannealed High Strength Steel Sheet) 9 11KA,
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Photo. 1 Cross section of welding zone in high strength steel sheet. 15cycle, 11KA(X50)

Photo. 2 Magnified photograph near the nugget
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Fig. 3 Nugget growth with welding time in case of two
stories galvannealed high strength steel sheet
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Photo. 3 Phenonmeon of expulsion

352



3.2 Mciol&2t = (Tensile Shear Stre-

ngth) 2| H|:

Photo.4o A Vel ulebgo] AdIAZ4E Al
HHE HEHE AU Nuggetddt FdakiolA g
b dojdg #2E 5 ok )AL HAEHe A
Hel 2 o] 57| wFof WA HNDAA & HFF
doji}ir H b} v A slye] AANG 22X} 7S
Hao] AZHE 43z fddd,

Photo. 4 Position of crack

Fig. 4% 23 old=s¥ 1A E4 3 (Two Stories
Galvannealed High Strength Steel Sheet) 2] 11KA%}
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Fig. 4 Tensile shear strength with welding time in case
of two stories galvannealed high strength steel
sheet
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Fig. 5 Tensile shear strength with welding time in case
of high strength steel sheet
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Photo.5 Shape of statically fractured specimen(propriety

condition)

Photo. 6 Shape of statically fractured specimen
(nonpropriety condition)
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Fig. 6 Hardness distribution of high strength steel sheet
in 12KA
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Fig. 7 Hardness distribution of two stories galvannealed
high strength steel sheet in 15cycle
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Fig. 8 Hardness distribution of two stories galvannealed
high strength steel sheet in 18cycle
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