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On the Heat-Treatment Characteristics of Ch;‘bmium—MbI;{bdenum
and Nickel-Chromium-Molybdenum Carburizing Steels

Synopsis:

o

Takeshi NAITO and Tsuneo HIKONE

In order to establish an optimum heat—treatment condition of carburized parts to give an excellent combi—
nation of high hardness and good toughness, the heat—treatment characteristics of some practical case—
hardening steels have been studied by metallographic examination and hardness and static bending tests.

The results are summarized as follows;

(1) The transformation behavior of carburized layer and unaffected matrix of the steels SCM22,
SNCM 21 and SNCM 23 during heating and cooling have been clarified with relation to the austenitizing
temperatures, the conditions of heating to and cooling from that temperature and the carbon content.

(2) In order to obtain high hardness of the surface of these steels quenched directly after carburization,
the optimum surface carbon contents of the steels are 0-80 percent for SCM 22 and SNCM 21, and 070 per—

cent for SNCM 23 series.

In these case, however, 5 to 10 percent of retained austenite was observed.

(3) The most important factor to obtain high hardness and toughness is the heating cycle after carburi—
zation, that is, the heating rate from 4, transformation point to austenitizing temperature and the holding

time at that temperature.

(4) When SNCM 23, containing 0-80 percent carbon with bainitic or pearlitic structure is quenched in
oil immediately after rapid reheating up to 850°C. Rockwell C scale hardness 66 to 67 were obtained.
(5) Ithas been revealed by the static bending test that the absorbed energy of rapidly heated and quench—
ed steels increases 30 to 60 percent compared with slowly heated ones.
(Received May 28, 1970)

1. 4

I L LT TV R —FREEEERER I CTER
THZEHL D, TOBNBRERE T D DL EEMH
ERIOEREEER & EHARDT <SR onE
kENTWE. BEOXS CHEORAMTELAT E
FE-& L TR R b A ERFOMBER I LAATH
505, MEE X OBMEBOBETIH I RKE V.

—RCBEEE2FITHHEIIVDD 5 oy F o J
(pitching) & Xi¥h 5 —EORIWMBERIC X BHEE S T
B, HEREHOBE I 2B THILENSDY. 0

)

e, £LDPE, BRICXS EBEEE{LS BHREINT
WEY, BRREOEIEZ LW EL Loy e &4,

FKiKkEEZ 0°80~1'00% CHFEHL T, ZEDHENIZ
100°~200°C DBBITEA LD BLINE L, HHET HF
— 27T FA bR TE LI Y wLT o34 MET
HEERMLNTWS. LL, ZOhEER4AmEE, 2

A b, BABRKEOMBEE L DLENEBIDETLRE
BB D. TiehLERBIE SRR 5 ONC BRI E %
RO UBREDORELZ S VT A4 MIRE
RE DB v =vF 4 b XS FOMRENS
HLINTVS. LTI TRRBORZREETY T Lo
BLAEL &b THieems o H 4 FHEERL S 51EE
KX Z B50ERPE. T X5 BREREBICOWT
BUEEE S & A AHERS XOENBI 2515 X
SWBIHN S E2EZ BMLEL L. AHIXIZD LS
mBRIZ D OTITRS2RDDTHS.

L TATEHB, HARRINERSLOBIE SR
ELTI, () BRESEITE T2 OEE» SED
AN DWW HEBEEAN, (2) BRIBE» DV
7cA BO°CRBEETHIEL, £I»LEANT 56,

* B 45 £ 4 BELBERETCTESR
B 45 4£ 5 5283 24
O (BR) AINB RIYEPT B AR AT SRR

— 37 —



38 % & @3

57 &£ (1971) w1 =

Table 1. Chamical composition of specimens.

Specimen C Si Mn P S Ni Cr Mo Nb
SCM 22 0-20 0-33 073 0-012 0-009 0-09 1-04 0-23 0:01>
SNCM 21. 0-22 0-33 0-86 0-018 0012 0-53 0-51 0-35% —
SNCM 23-1 0-17 0-28 0-50 0-014 0016 1-66 0-41 0-21 001>
SNCM 23-2 0-20 0-31 0-58 0-014 0-008 1-82 0-53 022 001>
- SNCM 23-3 0-21 0-24 0-60 0-014 0-008 1-82 0-63 0-21 0-06
SNCM 23-4 0-73 0-46 072 0-029 0-027 1-92 0-64 0-30 0-07

* : Beyond the range of Mo content standerdized in JIS SNCM 21.
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Fig. 1. Transformation points and hardness of

case hardening steels.
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Fig. 13. Effect of carbon content on the hardness
of carburized case.
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Fig. 15. M, points and hardness of steels quenched
directly or after reheating.
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Fig. 16. Difference in hardness distribution between
induction hardened and whole quenched
SNCM23-1 steel after carburizing.
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heating.
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