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Effect of Vacuum Heat Treatment on the Wear behavior of Stainless
Plastic Mold Steels
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Abstract
In this study, too plastic mold steels
have been vacuum heat treated by different

quenching and tempering processes. The

JIS SUS 420 J2 and ASSAB STAVAX
ESR martensitic stainless plastic mold
steels were wused as the experimental

materials. A series of vacuum heat

treatment has been  conducted at
austenitizing temperature, 1000°C, 1020°C,
1050°C  and

tempering  temperature

ranging from 180 to 560°C to obtain

the tempered martensitic
microstructure. The electrochemical
polarization analysis, microstructure,
X-ray diffraction and hardness

measurements of the treated specimens
were performed. The results have shown
that the hardness of SUS420J2 and
STAVAX ESR specimens were reached
to 53.7 £ 0.1 and 52.7 £ 0.1 HRC,
respectively, by austenitizing at 1020°C
for 25 minutes and then N, gas quenching.
The secondary hardening was observed.
The XRD patterns of SUS 420J2 and
STAVAX ESR specimens gas quenched and
tempered at given temperature show that
the dominant peaks of martensite phase
are present.The results of the
cumulative mass loss ( mg ) of wear
specimens showed that the specimen after

gas quenching and following by 250°C tempering



for martensitic stainless mold steel has the

best wear resistance among all tested conditions.

Keywords: Plastic mold steel, Vacuum heat

Treatment, Gas quench, Wear test.
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Table.1 Chemical compositions of the specimens

Wt% C Si Mn P S \Y Cr Fe
STAVAX ESR @20 0.389 | 0.90 0.44 0.02 0.001) 0.301 | 12.99 | Bal.
SUS 420J2 @20 0.322 0.4 0.44 0.02 | 0.002 | 0.023 | 12.17 | Bal.
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Fig. 1 Schematic diagram of two-chamber

vacuum furnace
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Table 2. Current density of SUS 420 J2 and
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Fig. 11. Worn morphology of STAVAX ESR
specimen tempered at (a) 250°C, (b) 480°C,
(¢) 560°C, after 24000 revolution testing at a
load of 959 N.
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