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Development of Rapid Nitrocarburizing Steel (GN21) with High-Strength
and Low Heat Treatment Distortion

Kazuhiro Kobayashi, Ken-ichi Hosoda, Kazuichi Tsubota, Yukio Arimi, Kou Yamaoka

Synopsis : An investigation has been made to clarify the effect of alloying elements on nitrocarburizing. According to
these results, new grade of rapid nitrocarburizing steel (GN21) was developed.
This newly developed steel shows superior heat distortion and higher fatigue strength properties compared to

high-strength grade carburizing steel.
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Fig.1 Microstructures of nitrocarburized surface. 50 “m
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Fig.2 Effect of Si on surface properties after nitrocarburizing. Fig.3 Effect of Mn on surface properties after nitrocarburizing.
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Fig.4 Effect of Cr on surface properties after nitrocarburizing.
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Fig.6 Effect of Mo on surface properties after nitrocarburizing.
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Fig.5 Effect of Al on surface properties after nitrocarburizing.
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Fig.7 Effect of V on surface properties after nitrocarburizing.
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Table 2 Effects of alloying elements on nitrocarburizing properties.

Si Mn | Cr Mo | Al \
Surface hardness * * * £ * [+ x
Effective  (420HV) = x |+ - + - X —
case depth (600HV) = T |+ |+ = |[* -
( * : veryeffective. + : effective. * : noteffectve. — : harmful.
= . fairly harmful. + — : effective at low content but harmful at higher
content)
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Table 3 Chemical compositions of rapid
nitrocarburizing steel. (GN21) (mass%)

C Si Mn Cr Mo \% Al

0.30 0.20 1.50 0.30 0.30 0.30 | 0.030
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Fig.8 Microstructure of GN21. (30mm &)

Table 4 Mechanical Properties of developed steel.

0.2%Y.S. T.S. E.L. [RA. |Hardness C.LV.
(N/mm *) | (N/mm *) | (%) (%) (HB) (Jem *)
As forged 672 956 13.8 |33.1 292 62.0
Normalized 662 943 169 |41.6 292 73.5

22

4-3 WEHHE

FFEHCNC] & JISKRISHCIEREDORZE(ARHOEN
fRLERS CECAIRRE EDBfRZFIg. 9 IR GN
el ATHCERE U BILER S DBIRMEZ EM T DI (.
BRUERB LD EREBZETDEDD. —iROEENH
PEMHCHNRDEZREANEDREL FIEKRD
RE(CAMHE N TE20%EVERIEA A DN TS,

GN2IDIELAME (843K X 10N) MBLUEHICH-S/
Pzt BaDEEmblZFig. 101279 GN2lld.
REAVE(C K > TREMAADT0HVDOE N REE A
BONBDFH-S/PICL > T EHICKEDBEEABOHYV
BELFT D, RIRMDBE H-S/PICL> T REE
DEE ([F0~100HVEE LR T D, INEH-S/PIC&L>
T, BREDERBA—RTFARNDINYILT VYA NMET D
1o THDINREMMDESICIEZDONRIIHFTET,
ZOHEEDBE EFOBRE L TI> H-S/PIC K DMIHE
ft. BXO—BRALC. NICKDEHFINEFSL T
WDEDEZEZHND,

% 0.8

§ 06

£ VA

c 04

S

8 02}

o) Pre-heat treatment

g X o—o GN21 )

o 0.1 0-01Cr-0.2Mo-0.1V. = (N

g 4--0 SACMB45 G)

% 0—0 SCM440 ®
2 4 6 810 20 40 60

Duration of nitriding (h)

Fig.9 Relationship between duration of nitriding and
effective case depth (420HV) for several steels.
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Fig.10 Hardness profiles of GN21.
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Fig.12 Heat treatment distortion.
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Fig.13 Results of rotating bending fatigue test.
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