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Effects of Vacuum Heat Treatment and Salt bath Heat Treatment
Conditions on Mechanical Properties of High Speed tool Steel

Je-Don Kim’, Kyung-Sik Kim
Division of Advanced Materials Engineering, Kongju National University, korea

Abstract Vacuum heat treatment(indirect heating method) has long exposure time at high temperature and low
quenching rate. Contrarily salt bath heat treatment (direct heating method) has short exposure time at high tem-
perature and fast cooling rate. With these different features of processes, mechanical properties such as hard-
ness, tensile strength and impact strength of products show very different results. In this study, Salt bath heat
treated products showed higher tensile strength and impact strength than vacuum heat treated products but hard-
ness was not much different. These lower mechanical properties of vacuum heat treated products are due to dif-
ferences in heat process and secondary hardening with high temperature tempering process. Consequently, It
indicates that salt bath heat treatment is better way than vacuum heat treatment for product to have high

mechanical properties.
(Received October 3, 2012; Revised November 20, 2012; Accepted January 13, 2013)
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Table 1. Chemical compositions of the test materials
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Chemical Composition (wt.%)
Sorts of steel -
C Si Mn P S ' Cr Mo Co \%
SKH55 0.87 0.29 0.27 0.025 0.0012 6.09 4.00 4.92 465 | 1.89
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Fig. 1. Heat treatment cycle of vacuum furnace.

Fig. 2. Heat treatment cycle of salt bath furnace.
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Fig. 3. Surface hardness comparison of (A) Nitrogen gas
quenching and (a) Mar-quenching (HRC).

Fig. 4. Surface hardness comparison of (B) first
tempering in electric furnace and (b) Mar-tempering
(HRC).
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Fig. 5. Tensile strength comparison of (A) nitrogen gas
quenching and (a) Mar-quenching.
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Fig. 6. Tensile strength comparison of (B) first
tempering in electric furnace and (b) Mar-tempering.
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Fig. 7. Impact value comparison of (A) nitrogen gas
quenching and (a) Mar-quenching.
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Fig. 8. Impact value comparison of (B) first tempering
in electric furnace and (b) Mar-tempering.
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Fig. 9. Microstructure comparison of (A) nitrogen gas quenching and (a) Mar-quenching.

Fig. 10. Microstructure comparison of (B) first tempering in electric fumace and (b) Mar-tempering.
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