’qu‘onjw4ﬁg_z'ijfJb .}[},:j‘jj;yj/[&‘;.«.l_,g,dd‘:}j@
S3999390 § (o (SN Ok 2 Ol (2lbosd a5 SIOT S sl 5T
*Zn-Ni G3WT Sl by

) §/'=j_§‘ <Y>fj54j1u)')“:'“‘” (‘)J_:ja “;

oS>

>
slozebl il bidd (S g (s | M e plom 53 S ST o 1 JSoims00 ST slo i sy sy ol oo
S s Koo Lo Lo i (S Fa 8 g0 (LS Ol Ol s S (55 0 b oS T (IST
DB ST 50 g S K 5 S 0l ] SO (S P i e s 7 T bt ST 5 s S
PH s 0L oz i 1> 28l pizeas (o USOT plam 5o NIPHZOPY o g o 7 (slos 58] 45 o | ) Sy oo bl .cs 8
s oSN K oo S ool il 20 o e (L 5 G Ol Ololily 28 Rty o S e (315 g
Ol il i3] b pimmod 35k o i g 3 S5 Okol 352 g0 @J’?“:"C‘A‘ 3 iy 2T 3l fJb Lod ]33] s o OLES
Pl Sl i oo sl ol (sla ity 5 05,5 o0 2 8 M s i ST 4 i 5 0 on i b Lot
DN ZOR o 558 o] S s ST e es (S PH=T 3 sl 5y et oo SL i plom PHy 45,8

2,8 o folm iy J.«ij)/J”L'_A'}jﬂw”/@@)}c[?f/ﬂl{)y‘é%]jfﬁ/

GBI Ol 0Ll (85055550« pliend oS 5 ZnNT (3UT o iy (SOl (S lg

Effect of Electrodeposition Parameters on Chemical Composition, Cathodic Current
Efficiency, Hardness and Morphology of Zn-Ni Alloy Coatings

M. Tafreshi S. R. Allahkaram H. Farhangi

Abstract

Zn—Ni alloy coatings were electrodeposited from acidic sulphate baths. In this study, the effect of plating
parameters and bath composition on the cathodic current efficiency, as well as hardness, morphology and
chemical composition of the coatings were investigated. The morphology and chemical composition of the
coatings were investigated using scanning electron microscopy equipped with EDAX analyzer. Results
showed that surface morphology and chemical composition of the films were strongly dependent on the
electrodeposition parameters. Ni content and hardness of the coatings were increased and the cathodic
current efficiency was decreased by enhancing the bath temperature and Zn (11)/Ni (I1) ratios, or reducing
the current density and bath pH. Electron microscopy images showed that cracks appeared on the coatings
surface with increasing temperature dueto the high residual stress. In addition, the structure of the coatings
became finer with increasing the current density, resulting in the formation of voids and porosities. Studies
on the bath pH revealed that only the coatings which were deposited in baths with pH=2 had a dense and
uniform surface. Moreover, increasing the Zn (11)/Ni (I1) ratios in the bath caused brittleness of the
coatings.

Keywords Zn-Ni Alloy Coating; Chemical Composition; Morphology; Cathodic Current Efficiency;
Hydrogen Evolution.
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