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Study on the Application of lon-nitrided Treatment to Improve
the Mechanical Properties of Carbon Steel

M. S. Kang, J. H. Yoon, W. P. Lee

ABSTRACT

This thesis is to improve the mechanical properties of carbon steel by the ion-nitriding, and
post-heat treatment. '
The structures of ion-nitrided SM45C steel were changed to martensite by quenching from
730°C and 800°C.
And then a few of the quenched specimens was tempered at 200°C for 120 min.
The emphasis in this study is focussed on Comparison of hardness and fatigue strength
with the jon-nitrided steel,
The results obtained are summmerized as follows.
1. To-improve the hardness and fatigue strength of ion-nitrided steels, it is effective to under-
take diffusion treatment for a short time at the austenite temperature (800°C). .
2, Ifion-nitrided steel is heated for a long time at high temperature, de-nitriding occure.
3. The quenching treatment after nitriding on the carbon steel is necessary to improve the
mechanical properties of the steels. |
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Table | Chemical Compasition (%)
o Si Mn P S
0.46 0.31 0.49 0.02 0.017
* KSD 3752 KSD 1801~ 1806

Table 2 Mechanical Properties

Yielding Point |Tensile Strengch| Elongation

(kg / an?) (eg/mm?* )~ %)
> 50 66 6.5
*KSB 0801, KSB 0802
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Fig.1 Micro-vickers hardness distribution.
of SM 45C steel at the various con-
ditions after nitriding
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Fig.2 X- ray diffraction charts obtained
from the surface of nitrided speci-
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Fig.3 X-ray diffraction charts obtained
from the surface of nitrided speci-
mens quenched in water after heat-
ing at 730 Cx 30 min
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(a) quenched at 7307
Photo 1.
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Microstructure of Specimens at Various Conditions(non-norma lized)

H2AEE g 229 232 fagt A
7 Slip line ol X = Rtke] 474l Rol=v
o2 EXBEBEEC] B2 APHAAN Fo]
efgcl, ojstge H27rxe] A4S temp-

ering Ale] F=Hstsl F e Aty &
T AUTh

283 &E&F a-Feo] 1&gk @7 81—
iding & Z‘]A]Eﬂ-7] o Hol| p-guko] WL =

S EAEE AN RE2 2 Zlde) 9F

FEeA Y mERseY RRBIKO] BAs
70 T .
6( —r—
\\\ I |
] o \\\ I
B S0P oy
— ..
© e o o - —
N |=-'...__-_-...___ "'-a.. 3 8
g 40 ) -::;'""‘ts R\
Py """"---.:__ " e e pe— e
v ™
e e i e e ]
2 30z—o
20
10 -
10% 10® 107

Number of cycles to failure(N)
@ quenched at 800 o temper. after quench

wtemper after quench  (730T)
(800T ). 4 lon-ntrided
4 quench. at 8307 o non-nitrided

Fig.4 S-N diagram of SM 45 C steel at
the various conditions after nitriding



EEE TS/ Vol. 9 No 2 1987/ 32

o ARk "ol A=ZAERE AdHe A
oz Azhrch

w2y 4eM T BEED BRE B
W, EHRES LAY WHE AleE 2
FotXa v, ol Aol M &
& W, #H B2 52 EXRY EREC A
He 3o g HfHed, 24304z A
71g Ao o BERKC] BaRME M
A Ao AZHET

4. & =

E©47tS olam 28 oA IR =7 el A
HAES do ogy e #FReS L4k

1D o2 ss @M BE 2 v=3x9
Z71E HAalMe LxvHve|Ed £xdA &
B gaAEshe Aol BBt

) #ZRBME QU= AMESe Aol o
W ol dslfe] dAIt Z1AAR  Adde
MAE& AalAe dazde® A4

2 £ X R

L ZF)IEm, AUfoe  &E@ 63019774,
p. 297

2. W AE, 4Fr2E(ARTHEFTHERT
FD) p. 108

3 EEWHA LA, BEEBEwH3ITA97I
p. 26.

4. Jones & Martin, Metal Progress 93
(1964) p. 94

5. AMNRER, WH-AEKE KB R (1981

10.

11.

12,
13.

16,

17.

18.

19.

20.

21.

S.A.Levy # 2 A, Metal Progress
(1968) p. 108

Metal Hand Book Vol 2 (1968) pp.
149~ 166.

&, BEMER ®H(1980), p. 2
s E  BER 18 4(1978) 48 p.

©o212

hEEE  BuRE 17401977 1% p.
38,

te AARRE M2 A, BuEE 184(1978)
38 p. 130,

i, EAEEXBER R (1981)
KR 4A, BER 19£(1979) 65
p. 301

BE&WH 3A, BEAMKEEH 8%
(1974) 9% p. 853

AEE#A 2 A, BER 19£(1978)p.
119; :
HAMKEAS  BEE 17401977

6 5% p. 382

EHEELA 2 A, BMEE 194(1979)
2% p. 77,

AR, ABBRBEE 18£(1980) 3
% p. 196,

SEB, BBARKE LB HABIIL
pp- 2~3.

B4, BEBZ A4A,
t 37 4(1973) p. 30.
H AH8 R T2 : pp. 5~29

Ax&BaEy



