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Effects of Ni Content in Zn-Ni Alloys on Phosphatability
and Press Formability of Automotive Exposed Panels
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Synopsis:

In order to use Zn-Ni alloy electroplated steel sheets to be used
on tlhe exposed side of automotive bodies, effects of Ni content
on press formability and zinc phosphatability were studied. Zn-Ni
alloys containing Ni above 11.5%, consisting of a 7 single phase,
show good press formability and zinc phosphatability. Alloys con-
taining Ni below 99 have a 2nd phase, which is less noble than the
7 phase, in addition to the y phase. These alloys exhibit high fric-
tional resistance in a press simulating test and are poor in press for-
mability. In zinc phosphatability, the phosphate coating weight on
these alloys changes with the flow rate of the zinc phosphate solu-
tion, which may cause a trouble with the coating uniformity. There-
fore, it is important to control Ni content and the phase composition
of the Zn-Ni alloy produced for the exposed side of automotive
bodies.
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Table 1 Mechanical properties of the steel substrate

Table 4 Cylindrical shell draw test condition

Y5 TS E! _
(MPa) (MPa) (%) ¥
177 318 45.8 1.7

Table 2 Electrolyte composition for Zn-Ni alloy electroplating

KCI 4.7 molj{
NiCl;+2ZnCl, 2.5 mol/!
NiClz/NiCla+ZnCls 0~0.2 mol/l

Table 3 Zn-Ni electroplating condition

pH 4.5
Temperature 60°C
Flow rate 60 m/min
Current density 75 A/dm?®
Coating weight 20 gfm?
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Fig. 1 A schematic of die and punch used in the shell draw
test
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Punch diameter

33 mmg
Blank holding force 29.4kN
Drawing speed 25 mm/min

Lubricant Rust preventive oil
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Table 5 Acid concentration of the zinc phospate solution

Free Acid 1.0 point
Total Acid 23.0 point
Accelerating Value 3.0 point
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Table & Phase determination by galvanostatic method

Electrolyte ZnS0, 100 g/!
NaCl 200 g/!
Electrolysis Anodic 20 mAfem?
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Fig. 2 Influence of Ni content in Zn-Ni coatings on limiting
drawing ratio in the cylindrical sheli draw test
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Fig. 3 Effect of phosphate solution flow rate and Ni% on
phesphate coating weights
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Photo 1 Distribution of phosphorus on phosphate treated Zn-Ni alloys measured by EPMA
{White spot indicates the presence of phosphorus)
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Fig. 5 Growth of phosphate coating on Zn-Ni alloys under varicus solution flow rate
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Fig. 4 Effects of phosphate solution flow rate and Ni content
on the density of phosphate nuclei {counted after the
phosphate treatment for 5s)
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g. 6 X-ray diffraction patterns of Zn-Ni alloys
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Fig. 7 Anpodic dissolution behaviors of Zn-Ni alloys
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Fig. 8 Effect of KCl concentration on Ni content of Zn-Nialloy
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Fig. 9 X-ray diffraction patterns of Zn-Ni alloys
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