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Application of Hot-dip Zn-6%Al-3%Mg Alloy Coated Steel Sheet to Automotive Body

Synopsis :

Takeshi Shimizu, Hiroshi Asada, Shigeru Morikawa

For a purpose of applying a hot-dip Zn-6mass%Al-3mass%Mg alloy coated steel sheet (ZAM) to a use of automotive body panels, a

laboratorial examination is performed with regard to general properties required for inner and outer panels of the automotive body. In

terms of properties of both cosmetic and perforation corrosion, ZAM shows an excellent corrosion resistance even with a little coating

weight in comparison to GI70 and GA45 of current material for the automotive body. In terms of spot weldability and press formability, it

is confirmed that ZAM shows properties which are equal to or more than GI70. Further, as the coating weight can be reduced with ZAM

for corrosion resistance, the laser weldability is more advantageous than GI and GA.
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Table 1 Coating weight and mechanical properties of materials used in this study
(s fixe DoEfAERE (g/m?) YS(N/mm?)  TS(N/mm?)  EL (%)
Al Zn-6mass%Al-3mass%Mg ZAM30 35 155 308 47
Gz o EHIMR ZAM60 66 152 304 43
ERITLER D > & FA GI70 83 176 324 45
HaLERITLER D > X HIAR GA45 51 168 308 46
IS CR —_— 152 306 48
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Table 2 Conditions for Zinc phosphating
T A : AT _
MLPRTEHE IRETH] (s) TP (C)
JiNE PPG#L#/Chemkleen 163LF Ry 120 60
FETHI % PPG#:#./Rinse Conditioner i 60 30
1 >R LER PPG#L:%4/Chemfos 700 =i 120 53
y=9rr PPG#L:%/Chemseal 59 2R 30 23
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Table 3  Conditions for paint coating
T M — BRI _
B E P IFIREE (C)  HZMBIE (1 m)
AW 7 2R 4L/ Cormax 6EP i 180 22
Mk ) 7 2 R U AEEL/708DM730 ATV — 150 23
R® D BEEG) 7 2 R U AEE/648DM640 AT — 140 31
Lo BRECRE?) 7 2 R V41 8/648D027 AT L — 140 17
7)) TREE 7 2R V418 /RK8014 AT L — 140 50
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Fig. 1  Cyclic corrosion test condition of Ford APGE.
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Fig.2 Coupon for perforation corrosion test.
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Table 4 Spot weldability test conditions
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Table 5 Conditions for laser welding test
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Table 6 Conditions for deep drawing test
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Fig.4 Surface morphologies of phosphate film formed on each specimen.
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Table 7 Surface roughness (Ra) after electro-coating
BERH WA
LJ51A) 013 0.11 0.12 0.12
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Fig. 5 Result of paint adhesion test after exposure to wet envi-

ronment (ZAM30).
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Fig.6 Maximum width of blister from cross scribed line of fully
painted specimens subjected to 30 cycles of the Ford
APGE corrosion test (*the range of maximum width of

blister among 3 specimens).
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Fig.7 Appearance of cross scribed portion of fully painted specimens subjected to 30 cycles of the Ford APGE corrosion test.
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Fig.8 Appearance of evaluation area of each coupon subjected to perforation corrosion test (SAE J2334).
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Fig.9 Average corrosion depth in evaluation area of each coupon
subjected to perforation corrosion test (SAE J2334), (*the
range of average corrosion depth among 3 coupons).
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Fig.10 Spot welding current range.
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Fig.11 Electrode life in continuous spot welding test.
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Fig.12 Apperance of laser welding portion with lap joint
(joint gap:0mm).
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Fig.13 Number of weld defects (pit and blow-hole) in laser
welding portion with lap joint.
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Fig.14 Drawable condition range in cylindrical drawing test.
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Table 8 Vickers hardness of coating layer
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Fig.15 Cross-sectional structure at the wall of drawn cup (ZAM60).
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Table 9 The quality characteristics of ZAM for automotive
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