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Fig. 1 Geometry of upper casing forging
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Fig. 2 Plasticity diagram of

MB15 magnesium alloy' "
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Fig. 3 Die Structure

1 —Upper die; 2 —Lower die; 3 —Heater;
4 —Eject pin; 5 —Heat insulator; 6 —Eject block;
7 —Insert block
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Fig. 4 Schematic diagram of direct forging
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ISOTHERMAL PRECISION FORGING OF
MB15 MAGNESIUM ALLOY UPPER CASING

Xue Kemin, Hao Nanhai, Xu Fuchang, Wang Zhen and LuY an
School of Materials Science & Engineering,
Harbin Institute of Technology, Harbin 150001, P. R. China

ABSTRACT Upper casing, as a key part in the driving system of helicopter, is difficult to be formed owing to its
complex geometry and high demand for property. In order to design the forming process properly, the forming process of
upper casing was investigated by the aid of physical modelling using pure lead. As a result, isothermal precision forging
was adopted to form the upper casing and the forming process consists of three steps, pre-forming, final forging and iron-
ing. Through the analysis of plasticity diagram of M B15 magnesium alloy, the forming temperature range was decided to
be 350~ 380 C. The temperature for pre-forming and final forging was 380 C, which was helpful for the metal to fulfill
the die cavity. The ironing temperature was 350 C, which raised the mechanical property of forging. For keeping the ge-
ometry precision of the forging, artificial aging was conducted directly after forming and the temperature and time were
164 C and 24 h respectively. The upper casing was forged successfully with isothermal forging technique. Both the me-

chanical properties, microstructure and accuracy of forging can satisfy the requirements of the user.
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