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Table 1 Composition of the failed bolt
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C 0.25~40.55 0.42
Si - 0.24
Mn - 0.55
S <0. 035 0.008
P <0.035 0.021
Cr - 0.23
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Fig.1 Macroscopic fracture appearance of failed bolt
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Fig.2 Morphology of the fracture
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Fig.3 Morphology of the bent bolt
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Analysis of fracture of joint bolts for circulating pump

WANG Zha', QU Zhi*
(1. Yunnan Electrical Power Research & Test. Institute, Kunming 650217 ,China;
2. Yunnan Electrical Power Technology Co. Ltd.  Kunming 650051 ,China)

Abstract; Physical and chemical experiments are made to investigate the fractures of joint bolts from circu-

lating pump. The results show that the inappropriate heat treatment, imbalance torque in installation and

circumnferential direction failure result in the fracture occurring in the joint bolts,
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Study on the electrode process kinetics of recycle
of spent acidic etchant for printed circuit board

ZHANG Jian-hua', LUO Xiao-jun’ , CHENG Hua-yue' , JIANG Yu-si' , CUI Jing
(1. Guangzhou Research Institute of Non-ferrous Metals,Guangzhou 510650, China;
2. Guangzhou Sai Ai Environmental Protection Technology Development Co. Ltd. » Guangzhou 510663 ,China)

Abstract: The electrodes in the system Ru and system Ir have been selected as anode used in the spent acid-
ic etchant for printed circuit board. The electrode process kinetics of chlorine evolution and copper electro-
lytic deposition on the electrode surface has been investigated by the steady-state potentiodynamic scanning
and cyclic voltammetry. The accelerating service life of electrode in the system Ir is twenty times as long as
that in the system Ru in the 0. 5 mol/L sulfuric acid solution under the current density of 20 kA/m’ and the
chlorine evolution voltage of the electrode in the system Ir is higher than that in the system Ru,too. The
chlorine evolution reaction of both electrodes is an irreversible reaction,
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