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1 p�=^hF3k (s�h) �|QA�U),2j��8�L: p�u 83k��X=^hF 3k!p��uL83k��X=^hFL3k�=^h Ni-P 3krt�#zX�	LT�90x�ZYl�q=^h Ni-B �	Q�xX;50;|ZApC�	U���pX!6 [1∼3]�=^hFL�A�U�jz5tXL�9ehFq��W:�+LX)�0 e%��	 Fe�Cr0 Ni Zk
QQ3kf�I=�� ,f�u$f8M Ni-P 3k�8MpQ���	 Ni X:I=��w|{E:tX�h℄�C��^0�℄)m^nYG℄Gq�uGW}�pd8kX Ni-

P 3kh2�=^hFL6�XA�U�LV=90�IL3�LV=9XA�S&4I�	�IL30Fb �9y8�,p�w|S,Fb �9&A#���9�F�9A�qLV=9��u#� 8 �9�A�F�9gv�L�X�� [4,5]�LV=9�+�F�9X�ZH�,ZXhn,Ett�Y�j�=^h�vnY [4∼6]�yE�)hnX pH%�u�SX /hn�Y�j0_\A. [7,8]�=^h Ni-B 3kX2j�`� X�~k0�-X;5Z�	3kÆ0~��LRqo : 2010-10-10Ya�k : C>b+Na�Tu�KmO8	2007B08�2O��'���TO885Æ�[_ : C#;�?�1983 Eu���u�ez}Q9/�%2T�w�Æ� : yD+�E-mail: xmfan@swjtu.edu.cn

9Yl,�u\Ok�� [4]�=^h Ni-B 3kh2X�;5Z2j�y83Wh���	�D75�X(℄G�=:j<XZA [1∼7]�=^h Ni-B 3kh2�`��6-Xt�TuR�j(<���l=Xt�A�Pnp*Xx��>2jx=^h Ni-B 3kh2W)0ZA!=�
2 r�PO0� Q235 Æ (30 mm×10 mm×2 mm) 8I-�a7=ÆÆ%,nY=^hFL3kwh=k8 84 �whzY 2.5 h�))�!hnA�UX+�0WhZ�Xs�9xQn=^hFL3kW)0ZAX!=�~g��hn>:8�iN
1: NiSO4·7H2O 20 g/Lss� 50 g/LNaOH 60

g/L?dU 0.02 g/LA�U 0.4∼1.6 g/L�iN 2: NiSO4·7H2O 20 g/Lss� 50 g/LNaOH

60 g/Ls�9 12 g/L?dU 0.02 g/LA�U
0.4∼1.6 g/L~g=k8 84 ��

Ni-B 3kh2Xh���0v1�� X qLfqq (Cu Kα) 1dh2Xq%h��h2X#0~k�I6~kq��/8 200 gfW�zY8 15 sX(℄G1d�;5Z�� CSEM 7,5��gL�5	�7,XX	G��/8 5 N, L�k8
3 cm/s� �8 4 mm��k8 952 r/min X(℄G1d�=^h2X#0W)��vk39I6w (SEM) �"4�~gX�v$<8�Q235Æt)KlC� →7s(WE → ZEB� → ÆE → �EB\ → ÆE
→ F= → ÆE → wh 2.5 h→ \�iN → ÆÆE
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m1 − m2

t�,�m1 #�=^h Ni-B 3k9X*�m2 #�=^h Ni-B 3kTI% Q235 ÆX*�t #�=^hXzY�
3 ^U	uf
3.1 JZtes�9n8M�&X}Ng/ 1�/,4IX�u��s�9_\�=^h Ni-B 3kX�k�
3.2 bv℄S/ 2 8=^h Ni-B h2X XRD�G/,�u��Ni�111
q064I=^h Ni-B h28bVX0U�{h�h2, B X+�epRd`� Ni X)�0 e%�Whs�99 Ni-B h2,
Ni�111
��YP�'.��6qh��4I [9]�g( B X+�np*#�B XJ�E=�E Ni W:0U�{h�qW:�q%h� [10]�
3.3 Gi�h/ 3 �<Ws�9X=^h Ni-B h2X SEM�/ 3a ,h2�q=XY�4I/ 3b∼d �7A�UIkX�Wh2q%=Y�4I�����p���A0A�U NaBH4 �!�A�U NaBH4 XI
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Fig.1 2 g/L NaAC′s effect on deposition rate
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Fig.2 XRD patterns of the samples

k�d�h2W)�NaBH4 A#� 8�9A�A�U/ 3a ,A�UXIkRh�eR/ 3b∼d�A�UIk�Wh��Wfw{R/ 3b∼d h2X�|��LqW:�����/ 48Wh 12 g/Ls�9z=^h Ni-B h2X SEM�Whs�9/
4b∼d h2X����4I[ph2��'-k�h2*��m���A�y8Whs�9C>� NaBH4 XUA�A�_\�h�0�|���0 XRD X!=$%p'�
3.4 |y�N/ 5 8<Ws�9 (ZL 1) 0Whs�9 (ZL 2) ,pJ{~kX�e�Whs�99h2X

Fig.3 Scanning electron micrographs of electroless Ni-B

(a) 0.4 g/L, (b) 0.8 g/L, (c) 1.2 g/L, (d) 1.6 g/L
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Fig.4 Scanning electron micrographs of the addition of

sodium acetate trihydrate of electroless Ni-B

(a) 0.4 g/L, (b) 0.8 g/L, (c) 1.2 g/L, (d) 1.6 g/LI6~k��6L#���A�y8WhXs�9RUC>UX��[C�h�#��'-k[p��|�XJ���0 SEM Xh(p'�
3.5 lj�m;5Z�-��pd7,(℄G#J��X�5�A�� )�-� �
Zq�p�F-X!!X#J��F-�
-�Xh��~kQbZk�+�	2�X��W�,zk
7,��zX
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Fig.5 Comparison of hardness of Ni-B alloy in the same

formula
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Fig.6 Friction and wear curves electroless Ni-B and the

addition of sodium acetate of electroless Ni-B�v�!�5�&
~kX!F�h2X~k��5�X%M�R�3uG!F [11]�
W = K

N

H�,W 85�&N 8�/H 8-�~kK87,F�;3!�
-�>#h�Zy��!�����\~k:8�)5�X0jy��~k�;502)�_pX0j(℄�;5Z')�4^�~k�dA07,F�6LX!F�/ 6��X7,5�ZL,7,FL'� -0.1∼0.1Xx7�!=7,FeL��A�y8h��eLh2)��T'�h2�|��Lh2XO"kG_�qWh 12 g/L s�97,5�ZL,7,F�=�eRXp�x7�Whs�9_\�h�h2��[p��|�XJ�h2O"k�W6L<ko_\h2X7,F#��h2X;5Z�
4 ^f))=^h Ni-B 0Whs�9 12 g/L X=^h Ni-B �h��#0W)�I6~k;5ZZLXn�x�4�Wh 12 g/L Xs�9n=^h
Ni-B 3kZAZAX}N�))nh�Xn��4s�92jRU�C>
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STUDY ON THE PROPERTIES OF ELECTROLESS Ni-B
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Abstract: In order to enhance the properties of electroless Ni-B, the changes in morphology and performance

of electroless Ni-B alloy was studied by changing the contents of reducing agent and adding quantitative sodium

acetate. The reasons of the morphology and performance of the electroless Ni-B were improved while adding

sodium acetate 12 g/L are analyzed based on crystal structure, coating morphology, hardness, wear curves. It

was found that sodium acetate as a buffer can reduce the deposition rate of the chemical plating Ni-B, increase

the density of the chemical plating Ni-B, and improve the quality of coating in the process.

Key words: electroless Ni-B, crystal structure, coating morphology, wear


