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An Analysis of Corrosion Cracking Phenomena of Electrodeposited

Zn-Ni Alloy Layers

Synopsis :

Kouki IKEDA and Hiroshi SATOH

The corrosion cracking phenomena of electro-deposited Zn-Ni alloy layers were investigated in relation

to the coating structures.

Zn-Ni alloy layers with nickel content over 10%, corresponding to 7 single

phase are subject to the corrosion cracking at potential more noble than their corrosion potential in an

aqueous solution.

The corrosion cracking of these layers can be prevented by thermal treatment at

temperatures above 450°C. The corrosion cracking seems to occur by internal tensile stress generated by
preferential dissolution of a small amount of zinc in Zn-Ni alloy layers.
Key words : electrodeposited Zn-Ni alloy; corrosion cracking; 7 phase; internal stress; thermal treatment.
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Table 1. Composition of coating tested and
plating condition.
Composition Coating weight ) o
of coating (g/m?) Plating condition
100% Zn ZnS04TH0  50~200 g/1
Zn-7%Ni NiS0Q,*6H:0  0~300 g/}
Zn-10%Ni 20 pH:1.5
Zn-13%Ni Temperature : 60°C
Zn-17%Ni Current density : 30 A/dm?
Zn-21%Ni

SERTEE 9 H GALVATECH 89 12 T%% TR 24 11 A 9 H%4 (Received Nov. 9, 1990)
* (M) SUSRATH EHFZEHT (Materials Research Laboratory, Kobe Steel, Ltd., 1-5-5 Takatsukadai Nishi-ku Kobe

651-22)

*2 (BR)#E BERPT A B 7O AT " Ti% (Materials Research Laboratory, Kobe Steel, Ltd.)
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Fig. 1. Measurement method of internal stress.
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Fig. 2 12 Zn-13%Ni &% - S D 5% &K+,
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RiIZ, 5% A CEBBEREE 10A/m? 12T 10 min
7 — FEBMERYIToLEOD - &BHK & EN3E
EEBOBFEE Fig 3 1, REREOD > 3 RESMEE

5%NaCl soln. RT 48h
b : Surface of coating after immersion test

Photo. 1.

a : Surface of coating before immersion test
¢ : Cross section of coating after immersion test

SEM micrographs of Zn-13%Ni coating after immersion test.
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a : Immersed for 48 h in deionized water
b : Immersed for 48 h in 0.1 mol/l NaOH solution

Surface micrographs of Zn-13%Ni coating after immersion test.

Photo. 2.

5%NaCl soln. (pH 6), RT
Test time : 2min
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Fig. 2. Relation between number of cracks
applied potential in Zn-13%Ni coating.
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5%NacCl soln. (pH 6), RT
Current density : 10A/m?
Test time : 10min

O
\O—-O—O-

10 15

Ni content (%)

°r
(21 4

20

Fig. 3. Relation between number of cracks and Ni
content in coatings after galvanostatic electrolysis.
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Target : Co-Ka
Fig. 4. X-ray diffraction patterns of Zn-Ni
coatings.
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Photo. 3.

Surface micrographs of coatings after galvanostatic electrolysis.

5%NaCl soln. RT 48h
a : As-deposited coating
¢ : Annealed coating (400°CX10min) d : Annealed coating (450°CX 10 min)

Photo. 4.
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hh.
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MR %E Fig. 7 IORT. MBMHETOH - BT 70—
Fi y4 (411) O =2 HPROENB 21T TH B DITH

b : Annealed coating (300°CX10 min)

Surface micrographs of Zn-13%Ni coatings after immersion test.
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Annealing time : 10min
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5%NaCl soln. RT 48h
Fig. 5. Effect of annealing temperature on number
of cracks after immersion test.

Before annealing

After annealing
400°C x 10min

Intensity

After annealing
500°C x 10min

Sputter time

Fig. 6. Depth profiles of Zn, Ni and Fe on
Zn-13%Ni coated steels by GDS.
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Target : Cu-Keq
Fig. 7. X-ray diffraction patterns of Zn-13%Ni
coating.
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Fig. 8. Change of internal stress in Zn-Ni

coatings with galvanostatic electrolysis time.
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Fig. 9. Change of composition of Zn-13%Ni

coating with immersion time.
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Fig. 10. Schematic diagram showing corrosion
cracking of Zn-13%Ni coating in NaCl solution.
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