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Development of the Bending and Upsetting
Forging Method for the Integral Crankshaft

ZHANG Xue-zhong .HE Wen-wu, LIU Jian-sheng .GUO Hui-guang

(School of Material Science and Engineering. Taiyuan University of Science and Technology, Taiyuan 030024,China)
Abstract. This article has described the several forging methods of the crankshaft and their features,and presented the advantages

and disadvantages,meanwhile the forward development of the bending and upsetting forging methods for the integral crankshaft in

the world.
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Application of Antithesis in Machinery Innovation

SHI Chang-wei' ,.SUN Wen-lei',LIANG Zhae-ji"'*,ZHAO Qun'

(1. School of Mechanical Engineering . Xinjiang University . Urumgi 8§30008.China; 2. Xinjiang Petroleum Institute,Urumqi 830000.China)
Abstract: This article mainly introduced the basic concept of antithesis in the mechanical theory,and introduced the machinery
innovation theory simply. Then.it analyzed the application of antithesis in the machinery innovation,pointed out the transformation
between explicit and implicit in the space. Through the analysis to some example, summarized the essence of the machinery
innovation,and put forward that antithesis would lead machine innovatian.

Key words:antithesis ;innovative design;transformation between explicit and implicit



