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The Influence of Imtial Structure on the Nitriding

characteristics of Tool Steels in gasnitriding

Y. H. Kin, M. J. Kim
Dept. of Metallurgical Engineering, Dong-A University, Pusan 604-714

ABSTRACT

According to conventional nitriding of tool steels, it was very difficult to produce a high surface

hardness. This study has been conducted to investigate the influence of initial structures on the nitriding

charactenistics of tool steels in gas-nitrided for the improvement in surface hardness. The specimens

(SACMS645, STD61 steels) have been quenching and tempering at various temperature and then gas—
nitrided for 30, 45 and 60hr at 500, 530 and 550°C respectively in gasatmosphere of 30%NH;-70%N; As
hardness of initial structure was higher, the mtriding layer was deeper and hardness of the nitriding layer

was higher. Deeper nitriding layers was due to higher diffusion rate by fine initial microstructure. Also the

reason of high surface hardness was associated with formation of dispersed fine carbonitrides of nitrides.
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Table 1. Chemical composition of steels.

Steel C|Si|Mn|P |S |[Cr|{Mo|Al|V

SACM645 [0.45/0.16/0.41|0.01|0.02(1.36[0.19{1.02| —
STD61 {0.38|0.10(0.30/0.01|0.02(5.00|1.50| — [1.00
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Photo. 1 Scanning electron micrographs showing
the initial structure of SACM645 steel te-
mpered at various temperatures after aus-
tenitizing at 880°C for 1hr.

(a) 740°C, HRC24 (b) 680C, HRC28
(c) 650°C, HRC32
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Photo. 2 Scanning electron micrographs showing
the initial structure of STD61 steel tempe-
red at various temperaures after austeni-
tizing at 1,020°C for 1hr.

(a) 620°C, HRC44
(c) 540°C, HRC52

(b) 580°C, HRC48
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Fig. 1 X—ray diffraction pattern of various steels
gas-nitrided at 500°C for 60hr.(surface)
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Photo. 3 Scanning electron micrographs showing
the compound and diffusion layers of ste-
els with various initial tempering hardness
nitrided at 500C.

(a) SACM645, HRC28
(b) SACM645, HRC28
(c¢) STD61, HRC48
(d) STD61, HRC48
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Fig. 2 X —ray diffraction pattern of various steels
gas-nitrided at 500°C for 60hr.(30um grinded
surface)
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Photo. 4 Optical micrographs showing the compound and diffusion layers of SACM645 steel with
various 1nitial tempering hardness nitrided at 500°C.
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Photo. 5 Optical micrographs showing the compound and diffusion layers of STD61 steel with
various initial tempering hardness nitrided at 500°C

(a) HRC44, 30hr (b) HRC52, 30hr
11000]4o]u, gatzel Wol= B oldth
e Azrol Polgel weh FuFel WA ¥
AsE asts: A& 4 5 Atk ol Azl
Aogoll wit zrlel GAHUL vl DehEHol
skt 717)e] Axpegoe] gats MR Ao
Az eItk Fig. 6 7] 9397 7} HRC24, HRC-
28, HRC329] SACM6457& 550 ColA] 30 ¥ 604]
7 247} spadnAelRe) ARREelh 27 WY
A%t we4S EUAE B85S HAAES} ¥
on BuZE AL AL & & Ytk FF 550C

h

(c) HRC44, 60hr

(d) HRC52, 60hr

A AP ASEEE 500C e FAEIAE, A
B 47 enEtA dojusd], ol BEEEE
TR Hatg)o] gl dAsEol 2uzete sz F
AR L ¢h3lslr) wFol AstEe] FHARYL Ho}
Ay Aoz Jzdo. E3 Ae|Azke] Fotel o3
M% 99 59 olfE HAALZI} 2 RE 2
4 Qdch

Fig. 7& %7) 9824 %7t HRC44, HRC48 %
HRC52¢) STD617+& 500°C A 30 2 60417 7h~
FaA e Fe ALREEE Yebd Aoz, STD617¢]



35
—o— 500C
0l —a— $30TC
~a— 550C

25| /
2r /

10 s " . n N
24 28 12

Hardness in initial structure (HRC)

Compound Layer thickness (ym)
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Fig. 5 Micro hardness profiles of SACM645 steel
with different tempering hardness gas-
nitrided for 30hr and 60hr at 500°C
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