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A novel heat treatment method to increase strength and reduction of
weight for steel parts of machine tool structures

Seyed Majid Safi*, Khalil Khalili

Department of Engineering, University of Birjand, Birjand, Iran
*P.0.B. 97175-615, Birjand, Iran, safi@iauahvaz.ac.ir

ABSTRACT

One of the key reasons for instabilities occurred in machining process is low rigidity and strength in machine tool structures. Thus,
researchers have tried to cope with this problem by using different methods like rib enhancement, choosing proper materials and improving
damping characteristics through increasing the weight. In this article, a new approach based on heat treatment of steel components is
proposed in order to simultaneously increase strength and ductility of steels used in machine structure. This also allows cost reduction in
manufacturing due to light-weight steel components. Also, a novel heat treatment process for steel ASSAB705M is designed and the results
have been extracted from experiments. Moreover, comparison has been made between experiment results of conventional heat treatment
methods and the novel method presented in this research. Results showed that the proposed technique of modified austempering causes
lower bainite and martensite formation in specimens. This metallurgical structure produces high tensile strength and ductility,
simultaneously. Therefore, this heat treatment approach can be effectively used for reducing the weight and cost of steel construction of the
machine tool without adversely affecting its rigidity and damping characteristics.

Keywords: Machine Tool Structure, Machining Stability, Modified Austempering Technique, Strength, Toughness.
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