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Abstract: Powder metallurgy processes are used to form Net-Shape products and have been widely used in the
production of automobile parts to improve its manufacture productivity. Powder-forging technology is being developed
rapidly because of its economic merits and because of the possibility of reducing the weight of automobile parts by
replacing steel parts with aluminum ones, in particular while manufacturing automotive parts. In the powder-forging
process, the products manufactured by powder metallurgy are forged in order to remove any pores inside them. Powder-
forging technology can help expand the applications of powder metallurgy; this is possible because powder-forging
technology enables the minimization of flashes, reduction of the number of stages, and possible grain refinement. At
present, powder forging is widely used for manufacturing primary mechanical parts as in combination with the

technology of powder forging of aluminum alloy pistons.
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Table 1 Sintering conditions

Process condition Dewaxing | Sintering | Cooling
Temperature [C] 400 590 150
Holding Time [min] 25730 25 30

Atmosphere N,
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Fig. 1 Drawing of final product design
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Table 2 Data for numerical simulation

Heat Capacity[N/mm?’+C], pc 2.9036
Heat Conductivity[N/seC], x 155
Convection Coefficient 0.02
[N/s emm ¢ C], h, :
Eemissivity, &, 0.7
Heat Transfer Coefficient
3 11.97
[N/s e mm ¢ C], hyyqa
Initial Temperature[C], T, 420
Dies Temperature[ C], T, 250
Environment[C], T 20
Die velocity[mm/s] 40
0
0, Friction
Preform temp.
[T] [deg] [shear]
Case 1 420 4 0.3
Case 2 420 5 0.3
Case 3 420 6 0.3
Case 4 450 5 0.3
Case 5 480 5 0.3
Case 6 420 5 0.7
Case 7 420 5 1.0

Fig. 2 Several shapes affecting to solidification and
forgeability
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Table 3 The mechanical properties and strength of powder
forged piston according to forging condition

Preform temp. Tensile strength Elongation HRB
() (MPa) (%) (avg.)
420 630 8.0 71.5
450 580 7.2 75.8
480 600 7.0 74.2

b

(a) Preform product

(b) Finally forged product

Fig. 3 Preform and forged piston

= 5
712 F} Fig 2 & AFE 7l Zzo] w2 g
Ao FHE dEhia 3o

f - uAS . A

WA - Ads - 234

Densit
1.000

0.995

0.990

CASE 5

Fig. 4 Density distribution of powder forging(Case 1,
Case 2, Case 3, Case 4, Case 5)
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Fig. 5 Effective stress distribution of powder forging
(Case 2, Case 4 and Case 5)[MPa]
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Fig. 6 Result of FEM Simulation for the stroke
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