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Semi-Solid Forming, Casting and Forging Technologies of
Lightweight Materials
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ABSTRACT

This paper describes an overview of the thixoforming and thixomolding processes. Semi-solid
metalworking (SSM), which is called the thixoforming process of aluminium materials, incorporates the elements
of both casting and forging for the manufacture of near net shape parts. The SSM has some advantages such as
net shape or near net shape manufacturing, the ability to form thin walls, excellent surface finish, tight tolerance,
and excellent dimensional precision. The thixomolding process of Mg alloy (AZ91) is a combination of two
technologies both conventional die casting and plastic injection molding. The feed material used is a machined
chip with a geometry of approximately 1 mm square and a length of 2~3 mm. The semi-solid forming (SSF) ot
high quality aluminium and magnesium parts will be established in the automotive and electronic industry, in the
future.

The hybrid method of casting/forging has been caused attention. This process uses a preformed material
made by casting instead of the wrought material and finishes it by a single forging process. This process is
2xpected to lower costs without sacrificing the mechanical properties.

The authors, intending that the casting/forging process contributes to a reduction in production cost of
iluminum automotive parts in Korea, describes the feature of the casting/forging process, aluminum alloys suitable
‘or the cast preform, microstructure and mechanical properties of the cast preform, application examples of
cast/forging, and further study.

Key Words : Thixoforming (888 4] &), Thixomolding (3+-&-8 A& 4 ¥), Net shape manufacturing (32 3
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Fig. 1 Schematic diagram for reheating of the billet.
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plate ® Billet @ Hydraulic cylinder @@ Gate cutter

Fig. 2 Die system to fabricate parts by semi-solid
forging.
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Fig. 5 In the case of H=180 mm, temperature
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Fig. 3 Die design for the development of cylinder

block product using semi-solid material.

Fig. 6 Globular microstructure obtained in three step
reheating process.
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Fig. 8 Photograph of brake master cylinder according
to variance of ram speed.
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Fig. 14 Photograph of die set for automotive engine
piston of semi-solid forging.

(a) in case of 200 C in die temperature

(b) in case of 400 C in die temperature

IFig. 15 Photograph for engine piston according to
die temperature.
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