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and Consolidation Technique and Its Prospects
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Abstract: Based on the results gained from the integrating researches on powder materials-processing techniques-equip-
ments carried out in South China University of Technology in the past two decades, the novel powder metallurgy short
process forming and consolidation techniques, with elaboration stressed on the research progress and application status of
warm compaction forming, high-velocity compaction forming, spray forming, integrated multi-field powder metallurgy form-
ing and consolidation techniques, are mainly introduced. Expanding the content of existing powder metallurgy technical
specifications with insight may inject new vigor into the traditional powder metallurgy forming and consolidation. The con-
tinuous emergence of novel techniques will not only accelerate the rapid development of the advanced manufacturing and
high-tech industries, but will also bring a bright future for materials engineering and manufacturing industries.
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Table 1

Typical applications and properties of warm compacted parts

Parts

Advantages and properties

Remarks

Automobile transmission torque converter
turbine hub

Automobile warm compact-sinter connect-

ing rod

Helical gear for power-driven tools

Automobile fuel pump and transmission
gear, synchronizer gear ring, sprocket,
cam, gear hub, gearbox, high and low

gear steel hollow shaft etc

Soft magnetic materials, bonded NdFeB
etc. , e. g. transformer core, dynamo steel
sheet substitute, electronic fuel injection

mandrel holder for automobile engine etc

Enhance strength; density higher than 7.25 g/cm®, tensile strength;
807 MPa, hardness; 17 HRC, can sustain more than 1 million fatigue
cycles when the torque is 1210 N. m. More than 30% cost reduction
when compared with the originally used steel forging process, reduce

more than 50% in equipment investment

Enhance fatigue strength; density: 7.4 g/cm®, at as sintered state ten-
sile strength: 1 050 MPa, yield strength: 560 MPa, compressive yield
strength; 750 MPa,
strength: 320 MPa (r=1) with a fluctuation of 10 MPa. Its perform-
ance is same as those of forged steel and forged powder metallurgy con-

symmetrical tension-compression cyclic fatigue

necting rods, but with a manufacture cost reduction of 50% , mass re-

duction of 6. 5% and with a low mass deviation

Enhance strength; density: 7.2 ~7.3 g/cm®, tensile strength; 1 120
MPa, hardness; 43 HRC. 55% cost reduction when compared with the

originally used forging process

Enhance strength or fatigue strength; density: 7.03 ~ 7.40 g/cm®,
tensile strength: 758 ~1 240 MPa, fatigue strength: 303 ~450 MPa

Increase density, enhance magnetic properties, e.g. Fe-P soft magnetic
parts with density: 7.41g/cm’, coercivity: 84.4 A/m, Umax; 5850,
saturated magnetic flux: 1.5 T, magnetic properties of warm compact bond-
ed NdFeB can be enhanced by 11. 7%

Weight 1. 2 kg;
winner of 1997 American
MPIF Parts Design Year A-

ward

Weight 350 ~600 g,

first prize winner of 2000
European EPMA Innovation
Award

Winner of 2003 American
MPIF Overseas Award

Weight 100 ~1 000 g
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Fig. 1 Bending fatigue strength of Astaloy Mo +0.2% Ni+0. 6% C
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Fig. 2 Schematic diagram of spray rolling process
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Fig. 3 Flow chart of solution of electric-thermal-stress field coupling
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