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Research Trends of Rheology Forming and Their Solutions to
Mass Production

Chung Gil Kang

Abstract
The rheology process is net shape manufaturing technology to light of automobile parts and improve the
mechanical properties. For the rheology forming process, Both the coexisting solidus-liques phase and globular
microstructure are very important. The equipments to make a rheology alloys with slurry statement have been
introduced. Therefore, the problems to produce a rheology alloys with continuous process had also been investigated
to make production in industries. The validity of the introduced rheology process is investigated by comparing the
reported thixoforming results. Therefore, the many advantage of rheology process to be reduced the reheating proces

-s and billet fabrication method has been expressed in terms of mass production, in the future.

Key Words : Thixoforming, Rheoforming, Net Shape Manufaturing, Mass Production
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Table 1 922 Rheo-TechAbol A} A7t 24 @ g 5484 4g®

ltem of Resaerch

Material

QOutline of Results

Physical Properties
Viscosity
Primary grain
growth

Solidification rate
Deformation

resistence

Al-alloys, Cu-alloys, 2.5%C cast-iron
Al-alloys, Cu-alloys, 2.5%C cast-iron

Sn-Pb. Al-alloys, Cu-alloys, Stainless steel

Al-alloys, Cu-alioys, 0.6%C steel

cooling rate, and stirring intensity
Grain growth prediction

growth rate of solidified shell of semi-solid metal

0.3kg/m deformation resistance at fraction solid less than 0.3

Mechanical stirring
Electromagnetic
stirring
Shearing/cooling roll

Al-alloys, Cu-alioys, 2.5%C cast-iron
Cu-alloys, 2.5%C cast-iron,
Steel(1%C, 0.1%C, Stainiess)
Al-alloys, Cu-alloys, 2.5%C cast-iron

Fraction solid is 0.5

If fraction solid less than 0.25, even 0.1%C steel
can be continuously produced

Fraction solid up to 0.5

Forming

Thixo die-casting

Rheo die-casting
Forging

Extruding
Strip—casting

Al-alloys, Cu-alioys, 2.5%C cast-iron,
Stainless steel

Al-alloys, Gray cast-iron

Al-alloys, Cu-alloys

Al matrix SiCp composite

Sn-Pb, Cu-alloys, Stainless steel

Enhancement of internal quality

Superior in internal quality
Preventing macro segregation of sold and liquid
The extrusion pressure for semi-solid phase must be 60%

Reduction of cracks on strip and high speed casting
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Table 2 Thixoforming® Rheology forming & $4t

9] wdl B4

- 1 X
Zd| Maker ANE Maker 2™ Maker Reheaglfero !
* Bulher ‘ . , o * Pechine « Induttori(C|Ef 2
u + Allied Die Casting Company of lllinois y ( !
« EPCO ) - SAG + [HS(( =)
» Alumax Corporation
* HPM Corp. . AMP » Almax « ELOTHERM
. =]
:iavlpressMe " « CMI International =)
" rrince Machine « Formcast
+ Toshiba Machine Co.
UBE' » General Motors
: . » Hot Metal Molding
* Dow cherical At « Johnson Controls
» Lindberg Corporation
» Madison-Kipp Corporation
« Stampal Spa
« SAG(Austria)
Al ARY de2N4Y g8 Maker
0 Mg a9 HezAALY 2] Maker
Table 3 Squeeze casting, Thixocasting 2 #2244 % 9| 7142 Hr1 7| F®
Characteristic Squeeze Casting Thixocasting Rheocasting
) ~special globular material
-reguiar material (primary and second L ) -regular prmary and secondary
-restrictions in the alloy compositi
-ary alloys) “on alloys
Material -no restrictions for casting alol ) -restriction in the alloy composition
-wrought alioys possible
-0ys —oreparation of material -wrought alloys possible
-Al and Mg b p. -Al and Mg
{cutting)
-lower heating temperatrue
Heatin -overheated melt {semisolid state) -slightly overhead melt
g -holding fumace -induction heating at the ma ~holding furnace
-chine
-long cycle time -shot cycle time -short cycle time
Casting -high processing temperature -low processing temperature -low processing temperature

-long tool life time

-longer tool life time

~longer tool life time

-recycling of cycle material in house
possible
-low recycling cost

Cycle material

-recycling at the material
supolier
-high recycling cost

-recycling of cycle material
in house possible
-low recycling cost

~high process stability

-high process stability

-high process stability

Qualit -limited scattering of properti
y -larger scattering of properties -larger scattering of properties o5 g Of prop
-very good mechanical properties  |-excellent mechanical propertl
-very good mechanical propertles o ¢ ) prope o8 " a ‘a P pejes
-restrictions in selection of -little  restrictions in  selection  of
Product -large amount of materials

-stucture © dendritic

materials(imainly Al
-structure © globular

materialstAl & Mg)
-structure : globular
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