v -1\ (\“Q\)\“ ch.u w.\.‘.@a‘; f-’b

Sl i g ol s 5 S S Sl 65, 5 Baels 5 iy, Ob) LS
it 0L b (K A (T 51 ool s p S

Olgia! SLT Cams domly oDl 5157 ol 3l g0 vckige 04SCiS1s

Olgin! _gxio olKils 3l gn oikige 0ASCiils Olgin! 251 &Sle _nins oKils 5 o gunrliga 0USCE1

CO/YYE D 5 ads — AAYANY D 5L )

0 S

Ol slasubly b s 8wy gate 5 b Ol w55 OSSO Ll 55 p S ST sl plo Sl oS sy Gl 0l 5o
Sl ) S 8 S 15 aalllas 550 iS5 b (558050 (Il S bl oy p Bl s pdss Ol e I slaite
3 Jeol s s S eslinal G iU S S Sl b (5958550 sz 8l 5 XRD) (Sl andl 815 05051 51 by Jli S
Olyme hgals Olay SRl 31 b oS 633 8 on sl ot (OISCT s JUSS158 Jliy S a5 L (pSisdd) by p S 45 ol 0T 51 S1>= XRD
00 b8 IS 53 JSs e o pn S 11 0T 5 esls S5 8l o 1) i 35050050 & ol B en gy il e gy bl s by ¢S

el 0dys S Gidigy ol Ll e el pl aS Sl 05 S B Ao Yo (65l S 5o S b 4 s s

XRD (o5 S i L5JLC'/—"A;Q{WJJ:,<//‘JLJ£ (IS sla o3l

Effect of on time and off time on the crystal structure and properties of
hard chromium pulse electrodeposition
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Abstract

The present research deals with the synthesizing of chromium coating by pulse and direct current from standard
bath chromium in the same condition. Crystal structure, morphology and hardness of fabricated coatings were
controlled by varying processing parameter including on time and off time.

X-ray diffraction and scanning electron microscopy were employed to evaluate the phase identification and
surface morphology of coating. It was found that B-chromium with hexagonal structure forms in pulse plating;
however with an increase in off time, the amount of f-chromium in the structure was increased. Finally the
coating morphology was affected and varied from trigonal pyramidal like in 50% duty cycle to cubic structure in
20% and caused a decrease in coating properties.
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