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Determination of Constant Friction Factor and Forming Characteristics

of Sintered Porous Metal

Hung Kuk Oh and Jae Ho Mun

Abstract

On the basis of plasticity theory for porous metal, an analysis of ring compression is carried
out, employing the upper bound approach.

The plastic flowability and the neutral radius of porous metal ring are calculated and defor-
mation characteristics of powder forging are obtained from this result.

The experiments on ring compression are carried out for sintered iron porous metal with
various relative densities under various friction conditions. A good agreement is observed
between the shapes of the calculated curves and the experimental results from the ring
compression test. The friction factor for powder metal forming can be determined not only
from the relationship between reduction in height and reduction in internal diameter but
independently from the relationship between reduction in height and relative density, if the

initial relative density is known.
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Powder Forging

Powder

Mixing
(graphite, lubricant alloy elements)

Preform

Heat

|

Forge
(Usually 1 operation)

Finishing operations
(heat treatment etc.)
A small amount of customer machining

overall material utilization can be more than 90%
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A
Conventional Forging
Bar, billet

Crop saw

Heat

Forge
(3-4 Operaitons with die transformation)

Finishing operations

A large amount of customer machining
overall material utili%ation usually 70%

Fig. 1 Manufacturing processes for conventional metal forging and powder forging
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Fig. 2 Yield surfaces of porous metal with different
relative densities (p=1; conventional metal)
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Fig. 5 Loading cycle in ring compression.
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