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Isothermal Precision Forging Process of Mg—RE Alloy Component With
High-Rib and Thin-Web

Han Xiuzhu'’ Shan Debin' Xu Wenchen' Du Zhihui® Zhang Xuhu®

(1 School of Materials Science and Engineering, Harbin Institute of Technology ,Harbin 150001 )
(2 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

Abstract The isothermal precision forging process and microstructure evolution of Mg—RE component with high-
rib and thin-web are studied in the article. The deform software was used to simulate the isothermal precision forging
process and some problems arises during the forging process were proposed. Some methods are also proposed according
to the results of simulation and the forgings with high-rib and thin-web were formed successfully. The results show that
the intersected lateral ribs are difficult to fill during isothermal precision forging process. The dimension of billet is op-
timized according to the simulation analysis by deform software, which reduces the load of forging process and the Mg
—RE component with high quality is formed successfully in the combined female dies. The optimal ageing parameter,
200°C,63 h, is obtained, corresponding to peak ultimate tensile strength, tensile yield strength and elongation of the
Mg—RE component of 371 MPa,243 MPa and 4. 07% ,respectively. The strengthening B’ phase and long period stac-
king ordered phase mainly contribute to the high strength of the component. The fracture modes are changed during
forging process and ageing process, i. e. ductile fracture in the forged component and cleavage fracture in the aged
component.

Key words Component with high-rib and thin-web, Mg—RE alloy, Isothermal precision forging process, Ageing

process
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Fig. 1  Upper receiver of MB15 magnesium alloy
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Fig.2 3D model of rib-web forging
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Fig.3  Solution of isothermal precision forging
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Fig.4 Effective stress distribution of precision forming solution 1
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Fig.5 Effective stress distribution of precision forming solution 2
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Fig.7 Photogragh of precision forged parts with different tonnage

400 .0,
. AT . o . 6
360 \.\ =8, e T,
o //// ‘Q\°
-~ | ] H=
il \. \\\\\\\\\ p //
240 A —= A A
200 = 2
0 20 40 60 80

AR 1A/
I8 B 200°C Iy~ A i
Fig.8 Mechanical properties of the as-forged part aged at 200°C
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Fig. 13 Fracture morphology of tensile samples of the as-forged parts aged at 200°C under various time
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