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Weldability of Hot-dip Zn-6% Al-3% Mg Alloy Coated Steel Sheet

Synopsis

Hiroshi Horikawa, Hiroshi Asada

The weldability of hot-dip Zn-6%Al-3%Mg alloy coated steel sheets, was investigated in comparison with Zn, Al, and Zn-Al alloy coated

steel sheets.

In spot welding of ZAM, the proper current range becomes higher than that of other coated steel sheets because the melting

temperature of ZAM coating layer is lower than other steel sheets. The electrode life in continuous test becomes as long as Zn-5%Al

coated steel sheets. The electrode life is dependent on Al content of coating composition.

In arc welding of ZAM, proper welding conditions are same as hot-dip galvanized steel sheets and "blowhole fraction" becomes lower

than that of hot-dip galvanized steel sheets welds because of lower viscosity of molten weld metal derives from Al contamination. In the

tensile test of weld joints, when blowhole fraction was less than 30%, the butt arc-welded joint fractured in a base material.

In the laser welding of ZAM, the blowhole amount was also less than GA steel sheets by the influence of Al from coating layer.

In order to obtain good weld joints of ZAM, to understand the difference of weldability between ZAM and other material and to choose

appropriate welding conditions is essential.
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B TR B A A o et
Srure s I=Is+14kA

WRTRI |1g ' % — ARG (cA)
SRR (129470

MIIERST (30 4 1 7

PRI (3094 70

IS 1.96kN

SARE AP

Y¥ 7Y 2 (100 $1 R

SRR 100 F1C & 125 HE ABTRRE 171,
¥ — T L 2 BT A S

222 EEEHD

412, KMo X HANT BT 5 BT oy O F A
RERd, BEEMIOo EMMIZEI Y RECER LS T
B, B Zn o SHEMROK 3800 FT UKL, Al o
SR TIEZ 500 7%, Zn-55% Al - EHIHCTIE 600 1
M, ZAM B XU Zn5% Al ® o S HIHCTIZ 1,300 #] 55
ThY, AlZETHT 5o SHRTIE Zn RO o SHIKR
(ZHARTEmA I %o 720



il Zn-6%Al-3%Mg 850 o X SR OEHENE

41

! EEzEN (ka)
LR 4 5 6 8 9 10 11 12 13
AL~ = it LT | . | 7
A
Zn-55%A1 .
e R |‘ we [0
Zn-5%A1 .
B T |‘@E |
a0 BRI | W |
A
D TR 3
b5 R (G1) L
B AL N -
> % GRS GA) BETE | e | 7
BIESR RERE i IE FU
A
ATy ME 2 4 LR EE
2 3B T i i P
Fig.2 Optimum welding current range.
9
Wo X Al AR L BBREFGOBRER S5 IR 2, Z‘%}
Fo MHEDOHEIIZHDOHBIBRYDH B0 Znb55%Al > P %
S5 )y m —1 1 @ ‘\
X SO T B G i AL oD o 5 B L R T % 51 ©
5, ZAM R Zn5%Al 0 > = FA O W HHE fr (1,300 $747) B
R - - = .
V2 i Zn 0o X SRR G (3800 140 133 2 55\0
fEAIES 5 <, 0.1~ 10mass% Ofik ALHIT® - X i . s
DAl EHEREOEENEFIZREVCIENPLIE 2o N4 ‘
’- 0 500 1000 1500 2000
Do EXEoms (C)
3 Do XBOEME T v —ERTRYE
B O BFR
Fig.3 Relation between melting point
of coating layer and minimum
welding current.
o AR o FIA % (X 1000) 5000
W 1 2 3 4 5 6 7 8 9 é>
AL - 2 AR D 4000 5
i :
Zn-55%A1 D i !
> & iR 3000 #
1
Zn-5%A1 & 3
¥ 2 I :I % 2000 ‘.
1] 1
=t )
ZAM i 2‘ 7\
Vishizn :I 1000 - vee
¥ o X §ilf (GT) Rl L P, &--
B LR Zn | 0
& > X G (GA)
0 20 40 60 80 100
VIS SS o X EHOALEA B (nass%)

4 HHED o & FIRO BHAF G

Fig.4 Electrode life in each coated steel sheets.
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Table4 Mechanical properties of materials
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Table5 Arc welding parameters
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Fig.7 Example of blowholes in weld metal.
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Fig.19 Influence of sheet gap on the blowhole generation.
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