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Consolidation Behavior of Pre-sintered Ferrous Metal in Pseudo-HIP

Susumu MIZUNUMA, Taitsuo YAMAZAKI and Toshio KIKumA

Synopsis :

Consolidation behavior in pseudo-HIP (known also as Ceracon) is experimentally investigated using
pre-sintered iron-based alloy as a specimen. Pressure transmitting medium is spherical powder of alumina
mixed with 5 wt% graphite. Heating temperature is 800-1 200°C and pressure of upper punch is 34.7-347
MPa. Obtained results are as follows : Transmitting ratio of applied pressure in the pressure transmitting
medium is low and the pressure applied on a specimen is about 1/2 of the applied pressure by upper punch.
Maximum density of a specimen achieved is 99.2%. In the range of less than this value, consolidation be-
havior can be described by the pressure-density equation presented by Shapiro et al. The achieved density
in pseudo-HIP is nearly equal to that in HIP, but according to the observation in SEM, the matrix of the
cross section of the specimen in pseudo-HIP seems to be less purified than that in HIP. This is because
of the difference of consolidating time between in both processes, that is, as the consolidating time in
pseudo-HIP is shorter than in HIP, the diffusion of atoms in pseudo-HIP seems to contribute hardly to the
increase of the density. Finally, in order to produce a consolidated part of high accurate dimension and
good shape, precise setting of a specimen in the die is important.

Key words : pseudo-HIP; HIP; die press; high temperature; pressure medium; powder metal; ferrous

metal ; density ; experimental analysis; accuracy.
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Table 1. Pre-sintering conditions of specimens.
Material Composition  Dimension Density i‘)z;el::gf
A Fe-1.5%Cu 10X 12 .9(75% 1000°CX 1hr
B Fe #10X 10 6.6(84% 1000°CX thr
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Fig. 1. Frequency distribution of particle size of
alumina and graphite. :
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b) Graphite

Photo. 1. SEM micrographs of alumina
graphite particles.
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Fig. 2. Experimental method.
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Fig. 3. Temperature change of specimen with time.
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Fig. 5. Effect of temperature on 0.2% flow stress
(Material A).
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Fig. 7. Effect of pressure on density (Material B).
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Photo. 2. Appearance of specimens before and after compression.
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Photo. 3. SEM micrographs of pre-sintered speci- Photo. 5. SEM micrographs of compressed speci-
men. men (pseudo-HIP, in capsule).

Photo. 4. SEM micrographs of compressed speci- Photo. 6. SEM micrographs of compressed speci-
men (pseudo-HIP, no capsule). men (HIP, in capsule).
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