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The energy-saving method for ordinary hydraulic system
of friction welding machine |
YANG Zheng-giang'*, DU Sui-geng', LI Na-na', CHEN Yong-ping’

(1. Key Laboratory of Ministry of Education for Contemporary Design and Integrated Manufacturing Technology,
Northwestern Polytechnical University, Xi’an 710072;2. Xi'an Technological University, Xi’an 710032, China;
3. Hanzhong Shuangji Friction Welding Manufacture Technology Co. , Ltd, Hanzhong 723000, China)

Abstract:To resolve the problems of the ordinary hydraulic systems of the friction welding machine, such as low
working efficiency and instability of welding pressure parameter, AMEsim software is used to carry on the numerical
analysis for friction welding machine hydraulic system, on the basis of analysis results, a new energy-saving meth-
od, which is based on computer controlled proportional variable pump driving hydraulic system, and simulation ex-
periment based on AMEsim was performed. The experiment results show that in the work of the friction welding
process of the common friction welder hydraulic system, the utilization rate of the system pressure is only 7% . Dur-
ing the pre-bond, friction and forge stages the flow rate efficiencies are almost zero, a typical welding cycle efficien-
cy of the system is only 6% . However, in new energy saving method, the high pressure flow rate is reduced during
pre-bond, friction and forge stage, thus the efficiency of the system can be improved effectively. The new energy-
saving principle has been used in friction welding hydraulic system, and the application practice shows that the en-
ergy-saving force applying hydraulic system could reduce energy consumption by 71% and system efficiency can be
improved to 22% .
Key words; friction welding machine; hydraulic system; energy saving; simulation analysis ; proportional variable
displacement pump
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Fig.1 Hydraulic forcing schematic diagram of traditional

friction welding machine
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Fig. 2

Hydraulic forcing simulation model of traditional

friction welding machine
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Fig.3 Hydraulic forcing simulation curve of traditional fric-

tion welding
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Tab.1 Stage energy consumption indicators of
traditional friction welding machine hy-
draulic forcing system
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Fig.4 Hydraulic forcing schematic diagram of energy-sav-

ing friction welding machine
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Fig.5 Hydraulic forcing simulation curve of energy-saving
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welding machine hydraulic forcing system
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