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Effect of Vacuum Heat Treatment and Salt Bath Heat Treatment Conditions
on Mechanical Properties of Hot Work Die Steel
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Abstract : Salt bath heat treatment is usually used but recently vacuum heat treatment is increased for the heat treatment
of hot work die steels. The differences in two heat treatment processes were compared by testing the mechanical
properties of heat treated products. With two different features of processes, mechanical properties such as hardness,
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 hardness was not much
different. These lower mechanical properties of vacuum heat treated products are due to differences in heating and
quenching process.

Key Words : STD61, Vacuum heat treatment, Salt bath heat treatment, Hardness, Tensile strength, Impact strength,
Nitrogen gas quenching, Mar-quenching, Mar-tempering
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Table 1 Chemical compositions of STD61 steel

C Si | Mn | P N Ni | Cr |[Mo| Cu | V
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Fig. 1 Specimen for tensile strength test
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Fig. 3 Specimen for SEM microstructure test
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Fig. 4 Heat treatment cycle of vacuum furnace

232 98 449 x4

dedxz)= O]XL/\]EJJ:] F?ﬂ/\]fﬂﬁi w) A Z 2]
AZAHA 6715 Tl AL 400 CollA 12} o]
50min, 800°CollA 22} o€ 15min, 1020C-5=of A
Tmin b 728 § F4)H 450Ce] F&o A H=
Aate] 30min 4 F 7] (a)2F 370¢] AlPA
< woj T8k, WA (b)LE 370 AEAES
120CA =744 &8 § =hk2 350C 7|20 ¥
o] 50min & A 3 FH FH|HE 550C FEolA
150min ZF o] & 7o ¥ o A5 7(—10] 2]

E;qﬂ /‘]’O] E’\:‘ Flg. 594’ 71;1‘]:]' %ﬂ‘%’“%ﬂﬂﬂoﬂ /\]'
|9 A8 2L F 29 2k

Time (min)

Fig. 5 Heat treatment cycle of salt bath furnace

Table 2 Chemical compositions of Salts (Wt %)

Temperature
Salt BaCl, Nacl Kel (20
1 98 2 1100~1300
I - 55 45 720~900
m =30 =60 =20 350~650
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Fig. 6 Surface hardness comparison of (A) group and (a)
group(HRC)
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(A) Nitrogen gas quenching
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Fig. 8 Tensile strength of(A) group.
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Fig. 9 Tensile strength of (a) group.
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(B) First electric tempering
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Fig. 14 Microstructure comparison of (A) group and (a) group
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Fig. 15 Microstructure comparison of (B) group and (b) group
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