[E=] sH=EaMItEstslx|, d 21 65,2012

Transactions of Materials Processing, Vol.21, No.6, 2012

http://dx.doi.org/10.5228/KSTP.2012.21.6.354

o|2&st I FES} X{2|E SCr430B

5HE 2l

Tensile and High Cycle Fatigue Properties of lon-nitrided and
Nitro-carburized SCr430B Steels

S. H. Park, C.S. Lee
(Received July 4, 2012 / Revised September 7, 2012 / Accepted September 7, 2012)

Abstract
Effects of a nitriding treatment on the tensile and high cycle fatigue properties were investigated by conducting ion-
nitriding and gas nitro-caburizing treatments on the spheroidized SCr430B medium-carbon steel and performing tensile
and tension-tension high cycle fatigue tests. The nitrided samples showed much lower strength and ductility compared to
those in the initial as-spheroidized state and premature fracture occurred at the hardened layers. The micro-voids in the
compound layer caused fatigue crack initiation. Thus, the removal of the compound layer with micro-voids remarkably
improved the fatigue resistance to even beyond that of the as-spheroidized sample.
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Table 1 Chemical composition

Materials c Si Mn P s Al Cr Ni B Fe
SCr430B | 0.32 | 0.210 | 0.701 | 0.016 | 0.005 | 0.017 | 1.00 | 0.015 | 0.0025 | Bal.
a g
£ £
2 560T,7h 2 5807, 330min.(660min.)
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Fig. 1 Heat-treatment conditions of ion-nitrizing and
nitrocarburizing surface treatments
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Fig. 2 Specimen dimensions of (a) tensile and (b) high
cycle fatigue tests

Fig. 3 Optical microstructures of (a) spheroidized, (b)
ion-nitrided, (c) nitrocarburized (330min), and
(d) nitrocarburized (660min) specimens
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Fig. 4 SEM microstructures of (a) spheroidized, (b)
ion-nitrided, (c) nitrocarburized (330min), and
(d) nitrocarburized (660min) specimens
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Fig. 5 Hardness profile as a function of depth from
surface

Table 2 Surface and inside harnesses and thickness of
hardened layer

Hardness (HV) Hardenedlayer
Surface  Inside (um)
Spheroidized 181 162 0
Ton-nitrided 685 170 450
Nitrocarburized (330min) 627 176 550
Nitrocarburized (660min) 696 184 750
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Fig. 6 Engineering stress-strain curves
Table 3 Tensile properties
YS (MPa) TS (MPa) EL (%)
Spheroidized 353 592 383
Ton-nitrided 425 535 7.7
Nitrocarburized (330min) 421 432 3.7
Nitrocarburized (660min) 454 454 0.4
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Fig. 7 Fractured tensile specimens: (a) spheroidized,
(b) ion-nitrided, (c) nitrocarburized (330min),
and (d) nitrocarburized (660min)

Fig. 8 Fractography of (a) spheroidized and (b) ion-
nitrided specimens, (c) and (d) represent blue
and red regions in (b), respectively
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Fig. 9 S-N curves of surface treated materials

Table 4 Fatigue strength and surface hardness
Fatigue strength ~ Surface hardness

(MPa) E©V)
Spheroidized 375 181
Ion-nitrided 325 685
Nitrocarburized (33 0min) 300 627
Nitrocarburized (660min) 325 696
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Fig.11 SEM image of nitrocarburized (330min)
specimens after (a) surface polishing and (b)
100gm surface milling and surface polishing
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Fig.12 S-N curves of nitrocarburized specimens with
reformed surface

Table 5 Fatigue strengths of nitrocarburized specimens
with reformed surface

Fatigue strength Variation
(MPa) (%%)
Spheroidized 375 -
Nitrocarburized (330min) 300 -20
Surface polishing 300 -20
Milling+Polishing 425 +13
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Fig.13 Fractography of (a) nitrocarburized(330min), (b) surfaced polished nitrocarburized(330min) , and (c)
milling and polished nitrocarburized(330min) fatigue specimens
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