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Grain Growth Behavior of Pure Iron Film Under Different
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Abstract ; Pure iron films were prepared on the surface of cold-rolled brass sheets by electrodeposition and the growth behavior
of the films was investigated by varying the arrangement of the electrodes. The macroscopic structure of pure iron films was exam-
ined by X-ray diffractometry and the growth behavior was revealed by thermal field emission scanning electron microscopy ( FE-
SEM). The orientation of the pure iron films was analysed by the Oxford Nordlys Nano software to analyse. Results show that an
island growth structure on the pure iron films is deposited by electrodeposition. After the parallell-arranged electrode is applied,
the grains grow at a very slow rate with an obvious growth orientation and the grow rate has a parabolic pattern. When the elec-
trodes are arranged vertically, the grain size does not change much with time without obvious growth orientation. whereas the
grow rate is quite bigger, behaving a parabolic pattern as well.
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Table 1  Electrodeposition solution composition and experimental conditions'*”’

Chemicals Content/(g+L™")  Current density/(A+dm™) Temperature/C Time/min pH
FeSO, 250 6+0. 5 60+2 1,3,5.8,10 3+0.3
(NH,),Fe(S0,), 280 6+0.5 60+2 1,3,5,8,10 3+0.3
(NH,),S0, 120 6+0. 5 60+2 1,3,5.8,10 3+0.3
C.H,O, 0.5 6+0.5 60+2 1,3,5,8,10 3+0.3
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Fig. 1 Schematic diagram of electrode arrangement
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Fig.2 Macroscopic texture pole diagrams arranged in parallel and vertical
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Fig.3  Film morphologies in parallel and vertical arrangement
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