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Combined Heat Treating characteristics of Hot Work Tool Steel

Y. H. Kim, D. K. Kim
Department of Metallurgical Engineering, Dong-A University, Busan 604-714

ABSTRACT

This study has been conducted to develope the combined heat treating technique of gas

carburising -

gas nitriding and gas carburising to improve the hot working performance of type

H3 hot work tool steel. Case depth and carbrides coarsening were increased with increasing
carburising temperature and time, respectively. Surface hardness showed decreasing tendency with
increasing 2nd tempering temperature after carburising treatment. After carburising, 2nd treatment
at 500 to 600 was chosen according to a hardness demand of final product. High temperature
tempering resistance showed more excellent quality during such carburising-nitriding or carburising
than complex treatment as after conventional hardening.
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Table 1. Chemical composition of specimen (wt. %)

C Mn P S Si

Ni Cr Mo v Al

035 043 0024 009 0.96

0.11 500 123 1.05 0.02
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Fig. 1 Relationship between carburising
temperature and case depth in
STD 61. Showing the effect of
carburising time on the case depth.
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Fig. 2 Relationship between overcarburising
temperature and hardness. Showing
the effect of second tempering
temperature on the surface and
core hardness. First tempered at
540C for lhr and second tempered
at three different temperature for
lhr after carburising for 2hr.
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Fig. 3 Hardness variations as a function of
the depth below surface. First
tempered at 540°C for lhr after
carburising at 1000°C for 2hr.
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Fiz. 4 Optical micrographs of the cross section of nitrided at 530°C. Carburised at 1000C
for 2hr : first and second tempered at 590°C for lhr.

(a) conventional hardening-15hr

(b) 15hr (c¢) 30hr (d) 45hr
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Fig. 5 Influence of nitriding time on the
hardness profile of overcarburised
and nitrided specimen. Carburised
at 1000°C for 2hr : tempered at 540
‘C for lhr : nitrided at 530C.
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Fig. 7 Relationship between surface
hardness of gas overcarburised
layer and sccond tempering
temperatures. Carburised at 1000C
for 2hr . first tempered
at 540°C for lhr : nltrided at 530C.
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Fig. 6 Influence of nitriding time after
conventional hardening and
overcarburising. Carburised at 1000
‘C for 2hr : first and sccond
tempered at 540C for ihr :
nitrided at 530°C for 45hr.
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Fig. 9 Optical micrographs of the cross section of nitrocarburised at 570°C. Carburised at
1000C for 2hr : first and second tempered at 390C tor lhr.
(a) conventional hardening - 4hr (b) 2hr (¢) 4hr (d) 3hr
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Fig. 10 Influence of nitrocarburising time
on the hardness profile of gas
overcarburised and nitrocarburised.
Carburised at 1000°C for 2hr
tempered at 540C for lhr ;
nitrocarburised at 570C
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Fig. 11 Influence of nitrocarburising after
conventional hardening and
overcarburising. Carburised at
1000°C for 2hr : tempered at 540°C
for lhr : nitrocarburising at 570°C
for 4hr.
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Table 2. Influence of surface modification
method for life time gain.

m Surface(Core) hardeness, Hv
Time Q-N [g-N-c| c-N [¢N-¢cl c-T| QT
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(600°C) | (350) | (356) | (353) | (350) | (356)
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