56

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™*

Key Words : High Strength Steel Sheet(31% 27 %#), Two Stories Galvannealed High Strength Steel Sheet
(2Zold=3d nAEZM), Galvannealed Steel(Zulobd =73), Galvanized Steel(Zujrto]
ZE7}), Spot Welding(d-8%), Nugget(&2+), Weld Time(88AI7h), Expulsion(¥4}),
Electrode Tip(A549)

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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Fig. 1& AlHd¥e] =348 E HoETh Table
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Table 2= 7173 A& HojgEd

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
F1g2‘£ Al He) 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

Thickness 2028 pm

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

1462 pm

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

0.7 mm

Base Metal

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 current g | 1o | ;3 |12 [ 9 |10 |1 12] 9w |l |oe|w]| 0|
(KA)
Z 717k A1 ZH(Squeeze time) 40cycle, H8H /A A|
4

¢

F(Hold time) 12cycle, 7}t 2354N, WZh4=9] &
2 12¢/min2 43 fAEACH EHA LS
Fe 0454 (Weldscope) 2 A3
#o 71eke A (Spotron) & AH&-dte] =43}
B oAy AMEH SHA TS cycle® #EASE)
5 1 cycled 1/603°] @A)

il
2

Q

R R 2 oo b
N
2

o’

HAEHE AEHLE AdAAZE S48 93 o
A8 7] (Tensilon) 2 5m/min =2 He5S
23390 Micro22 #25 913l 3% Nitaloll 5-
1527} etching®t §- & 4% 9| 7% (Epiphot Nikon) 2. &
SH322g BFIA

BEAES vhEEA AFHe] YdFwgeR
74 = 7]1(Wilson Tukon Microhardness Tester) 2 Nu-
gget Centerol A 0.5mmitA L2 &3P o A
e} 7h7he E2E 0.25mm HA 0.2 ZA 5
o] o £43lF2 098N2ZE sH3irh.
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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) &
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oFhol o5 Y A FAS B3l ofF wh= A WA
Wrte del o F¥ez vt ErE A9 E
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T7F #ife =1oiQ8S Photo2o1A & 4 igie
Dok oleig A4 PR vAsE WY 2AL
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
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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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