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Press formability and spot weldability of hot-dip Zn-6% Al-3% Mg alloy coated steel sheet

Naofumi Nakamura, Yasuhiro Sakurada, Shigeru Morikawa, Hiroshi Asada

Synopsis :

The purpose of this paper is to show results from investigations of the press formability and the spot weldability for ZAM, hot-dip

7Zn-6%Al1-3%Mg alloy coated steel sheets.

The results are as follows:

(1) In deep drawing and stretch forming, ZAM shows superior formability to SPCE and equal to GA. The reason of excellent press

formability originates from the low dynamic friction coefficient of the plating surface.

(2) Optimum welding current range in spot welding for ZAM shifts to higher current side than that for GA. The electrode life of ZAM

is shorter than that of GA under the influence of the Al content of the coated layer. The electrode life is improved by the increase in

welding time.
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Table 1 Chemical compositions of base metals and coated layer
(mass%)

Do EE
ZAM [0.007 [0.008{0.15|0.012|0.004 |0.037|0.081 | Zn-6%Al-3%Mg

HEEkH | C Si [Mn| P S | Al | Ti

SPCE |0.003|0.006|0.15 |0.013]0.007 | 0.032 | 0.076 —

GA ]0.003[0.005(0.15[0.014]0.006|0.032|0.074|  Zn-10%Fe

x2 A OB

Table 2 Mechanical properties of specimens
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(mm) | 45 #(g/m?) | (N/mm’) | (N/mm?) | (%)

ZAM | 08 70 163 318 46 10.236|1.67

SPCE | 0.8 — 185 321 46 10.225|2.02

GA 0.8 45 177 318 45 10.223|1.58
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Table 3 Characteristics of lubricating oil
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Table 4 Conditions for deep drawing test
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Fig.1 Schematic representation of deep drawing test.
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Table 5 Conditions for stretch forming test
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Fig.2 Schematic representation of stretch forming test.
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Table 6 Conditions for bore-expand test
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Fig.3 Schematic representation of bore-expand test.
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Table 7 Conditions for drawability test
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Fig.4 Formed part of cylindrical drawing and conditions for
flange wrinkles and crack.
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Fig.5 Measurement method of dynamic friction coefficient in
flat die sliding test.
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Fig.6 Limiting drawing ratio of specimens in deep drawing
test.
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Fig. 7 Relation between sheet holding force and drawing force
of specimens.
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Fig. 8 Surface profile of specimens.
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Fig.10 Bore-expand ratio of specimens.
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Fig.11 Drawable condition range of specimens in cylindrical
drawing test.
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ZAM30 0.7 30
ZAM Zn-6%Al-3%Mg
ZAM60 0.7 60
GA GA60 0.7 60 Zn-10%Fe
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Fig.13 Optimum welding current range for GA and ZAM steel
sheets.
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Fig.14 Change of nugget diameter with number of welds in
electrode life test for GA and ZAM steel sheets.
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Fig.15 Change of electrode tip diameter with number of welds
in electrode life test.
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Fig.16 Effect of welding time on optimum welding current
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Fig.18 Example of application of ZAM to automotive and
household electrical appliance parts.
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