
Z �� e Z � � Vol��� No��

���� � � n ������� K ACTA METALLURGICA SINICA July ���� pp��������

Ni�P ���A��MTM���O� XRD �J �

	 Y 
Z� �b
 a
�
�K�M�G���n�e���l���������Oh���VF��K� �������

U R �k� XRD �ev����A�����	� Ni�P 
���f�����	�
	v��

��
�e�	�

U��	�
A
n�	�U��f�����R
��S�e�S���� Ni�P t�
�U��f����f
�� P U�

	a��q��������j�A��� NiP� Ni�P� Ni��P� 
 Ni�P�� 
nSP�A�� NiP� Ni�P 
�
� Ni�P U

�����v�� �����	� �
���� 
 ������ kJ�mol
 J����U�����Xc Ni�P �Z������ Ni k�U
�tH����
��� Ni�P t�
�������k� XRD� ����S�e

XF���� TB��� IL�D� A IV�� ����������������
��������

XRD ANALYSIS OF PHASE TRANSFORMATION AND

KINETICS OF Ni�P AMORPHOUS FILM

HONG Bo� JIANG Chuanhai� WANG Xinjian� WU Jiansheng
Key Laboratory for High Temperature Materials and Tests of Ministry of Education� School of Materials Science and
Engineering� Shanghai Jiaotong University� Shanghai ������

Correspondent� JIANG Chuanhai� professor� Tel� �������������� E�mail� chjiang�sjtu�edu�cn
Supported by the Applied Materials Shanghai Research and Developmend Fund �No��	���
Manuscript received ����������� in revised form ����������

ABSTRACT Crystallization processes in the electrodeposited Ni�P amorphous alloy 	lms during
continuous heating were investigated using in situ X�ray di
raction �XRD� analysis� The results show
that the phosphorous content has obvious e
ects on the crystallization temperature and metastable
phases transformation� Four metastable phases
 NiP
 Ni�P
 Ni��P� and Ni�P�
 were detected in crys�
tallization process� The activation energy of phase transformation and the crystallinity were calculated
using data of XRD� Activation energies of the transformation NiP������� kJ�mol�
 Ni�P�������
kJ�mol� and Ni�P������� kJ�mol� were less than the crystallization activation energy of Ni�P amor�
phous alloy and the self�di
usion activation energy of nickel� This evidence supported that the for�
mation of phase was dominated not only atom�jumping or di
usion but also ordered cluster�shearing
crystallized�
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