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Deformation Analysis of Welding of Galvanized Steel-Aluminum
Alloy Sheet Based on CMT Welding Technology

WANG Xiajie, XING Yanfeng, JIN guangcan

(School of Automotive Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract : Cold metal transfer (CMT) technology was applied for galvanized steel and aluminum alloy edge plug welding
deformation problem, using the five factors (wire feeding speed, welding time, aluminum plate thickness, hole diameter
and arc length correction) three levels (low, medium and high) orthogonal test method. Through the analysis of
deformation quantity, the optimum welding parameters were obtained. The connection strength and welding quality of the
weldment under the optimum technological parameters were investigated by tensile test and metallographic test. The
results show that wire feeding speed, aluminum plate thickness and opening diameter have the greatest influence on
welding deformation. The optimal process parameters are combined with wire feeding speed of 5 m/min, opening
diameter of 6 mm, the aluminum sheet thickness 1.5 mm, arc length correction 5% , and welding speed of 1. 6 m/min.
The best combination of welding parameters obtained by variance analysis not only makes the deformation of welding
sheet smaller, but also achieves the required connection strength.
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Table 1  Chemical composition of the experimental metals %
R Mg Si Cu Mn Zn Ti C S P Fe Al
AA6061-T6  0.800 ~1.200 0.400 ~0.800 0.150~0.400 0.150 0.250 0.150 0.250 0.150 PEES
4043 <0. 100 <5.000 <0.050 <0.040 T4z
DP590 <0.800 <2.200 <0.180 <0.030 <0.035 FA =0.020

A2 AA6061-T6 45464 F= DP590 454540 /) 5 M4k
Table 2 Mechanical properties of AA6061-T6
aluminum alloy and DP590 galvanized steel

FEH JEAREBE/MPa SEPEREIE/GPa KA/ %
AAG061-T6 285 72 13
DP590 316 219 23

A WA 1 R4 0 130 mm x 38 mm,
FHE TR AR G50 AR b (9 AR, I PR R 3 3 e
AR SRR R BN 1R Je2fiih
FRACAR KR 13 mm, SRR AR 99. 99% H)
2, P 20 L/min (308 TAF

‘ 130 ,
\ |

ok /
@

Bl Fetesgl
Sketch map of welding sample

130

Figure 1

1.2 BEEREHTRNE
1.2.1 HFERRRE

P AR T 7 A AR L A HLBUE AR AR L CMT AR 45
RGEVA L AT R H S AR08 I BRIC 5 B, AN 2
IR o JFERUTIR 22 5 [ FLAN DAL Bt £ T,
SN B AL TR F LM %, WAL o7 18 L IE Hp e, 7
AR B b i 2 BT R R R A, N 3
Fi7R

B2 CMT ¥4 A%
Figure 2 CMT welding system
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Figure 3  Welding details
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Figure 4 Binocular stereo vision

measurement of mark point device
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Figure 5 Measuring system interface
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Figure 6 Samples after welding
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Table 5  Analysis of variance

%3 EBREZANKF FEKE P pmE FR B
Table 3  Experimental factors and levels A 0.268 2 0.134 33.50 -
LY A/ IREEHUY B/ BBARUEEE JTLER IMKBIE B 0.012 2 0. 006 1.50
ES (m-min"!) (m-mn-') Cmm  D/mm  E/% c 0.071 2 0.036 9.00 P
1 5.0 1.0 1.0 6.0 ~5.0 D 0.110 2 0. 055 13.75 ® ok %
2 5.4 1.3 1.2 7.0 0.0 E 0.016 2 0. 008 2.00
3 5.8 1.6 1.5 8.0 5.0 AxB 0.011 4 0. 003 0.75
24 ERRBAE CxD 0.013 4 0. 003 0.75
Table 4  Orthogonal test scheme RE 0.072 18 0004
A 0.573 36
%5 A B AxB C D CxD E P//mm P,/mm P;/mm
1 1 1 1 1 1 1 1 020 0212 0412 W 4 A FTEE 5 hAFH T 5in L8
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9 3 3 1 3 2 1 2 0.340  0.300 0.640 o R e 2 -
0 1 1 3 3 2 2 1 015 0200 0.35 E%%ﬁ%f”%;ﬂzzjmﬁiggf o
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6 3 1 3 2 3 1 2 054 054 1.038 . = yf( u=3) + (R =3) + (K =y) + (Kyy
17 3 2 1 3 1 2 3 0216 0212 0428 ¥) + (K :y) =0.006 mm, -
18 3 3 2 1 2 3 1 0511 0497 1.008 Ay 08 36 LRI TE -FE3ME K, e A 721
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Figure 7 Weld appearance and

microstructure at weld gap
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