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Development of Low Alloy Case Hardening Steel with Excellent

Suppressibility of Abnormal Grain Growth and Manufacturability

Kyohei Nakayama, Takahiro Miyazaki, and Keisuke Inoue

Synopsis

The purpose of our research is to develop a new case hardening steel showing a good cold forgeability and suppressing of
abnormal austenitic grain growth during carburizing.

Conventional case hardening steels have fine precipitates such as NbC or AIN for suppressing abnormal grain growth.
However, even in the conventional steels, abnormal grain growth often occurs at high temperature carburizing or carburizing
after cold forging. On the contrary abnormal grain growth in the developed steel does not occur because of less precipitates
than the conventional steels and steady growth of grains. The grains of the developed steel are a little coarser than those of the
conventional steels. The developed steel shows better hardenability due to the coarse grain than the conventional steels, which
permits a decrement of alloying elements. The developed steel obtains low hardness by spheodizing annealing with decreasing

alloying elements and shows good cold forgeability compared to the conventional steels.

1. &

JAE, HEHLZ & OSSN IC B WL, B
THoOEHE, KaX Mer BWE L TOEH#BEIZ L 2
oSG R L TBY), BmEROEE R & Tid=
THy MoaA Trelo 7wkl L EDEAH I T
w5,

L L, #amoefd 2\ IZmarmhn T a5mb -
72, TOROBRKLH: EOBMMTREIZBWT
F— AT FA MERRD RIS 5 BRI E
WIEAELRT K %5, ZORFERREILNE ST i8R
BEORLZETS Y 2L, EFHETSE ST RME
WEAETHESON TS, SHITRIETIE, HiEElL
D728 O i BLIR b R0 1R i AL PR IRE B O Ji i 2 - 721
LB SR S 1, FanOFEMES L O Loz

i

2, B CoORER R EIH R ICEN MR OBZEH
FRENTWA.
PERDNBESIZ AL Nb, TiREZRML, ZR5HD
S kit e s s, A —A7F4 MR %
Erikdd 252 812X ) BERBEOEALIH L C&
722,
KIEERBRED (LLF 244t Ev9) 1, Nb iRz X v
BT ORERYE ¥ = v FRT % B 75 S & 2R
1 5 % O TR 70 4 S RDHLOR L B 1 86 T ATOM 4 | Y
R WIS ETEICEN S [ALFA 8] ¥ %2 BI%E - %ML
LTC&7. L2L, BrIEOA I 4 Mbk L, &
mEO A 7 VS A AEREMEEL720121F, Bl
DR GRE D BRI 5 2 EPHE SN DD,
TERDONBES TIIAT I EE L, REAEESREA
LT %5,

20144E 11 H 20H =4+

* K[ F R SRERIE 72 B 384 (Daido Corporate Research & Development Center, Daido Steel, Co., Ltd.)



134 BEEMN #85%2% 20144

F 2T, MAciE, BabEE, HCHmEsETEIcER
F BRI EOWH A2 BAY E L2 % BES L 72,
DT FONBIZOWTHET .

2. RSO LT

2. 1 HARBRAPDEZS

ek DPLEESH TIx AIN, NbC, TiC O % G H &
572912 Al Nb, Ti L TWw7z28, €V EDHTH
WA EIRC—EEE T 5 & BERRENRET S, KRB
SR R A E VDT D AIN ZTHSE RN
LT, RIKFRIZH—ATF A4 MR EH—IIRE S, %
WRBEEORE RS L. T2, BEEIINE RO ILEE
LD DRRBEANFOREMPENRKELS LD I L TH
AEA BT 5 Y 7200, SIS X 53R EDOZAL
BOEETLELRBT HZEDVTETH 5.

2. 2 FARMOEEHKRRIDHIEE
Mo 7 POMREE LT, AINODFEIZLS
FLER IR BE 2 B A 720, fERME LT AN %
M SE7-40 (LUF, AINSHE WD) & AN Z2HrH s
Tl (LUF, AIN#68) % Hv7z BREERIE W
SRR BRI EE DR D & B 6 ST 12 CRMIT 5
7o, WifHTEAE BRIRfLBEE 2 L (DU, SA kw
9) L7z SAM25 ¢ 15 mm X 225 mmL OREH %
R, WHET Yy 7ty F2INLERN0 % TIro72. &
ﬁun%Kx72m,unKx3om 1323 K X 1.8 ks

35METEML. Fig 1 ICERLBEEGEOF — 27
FA MESRERNEERLRT. Sk EORIER IS
G 0551 I2fito 72, Mo 7oy MIEHEESRE
T =N ERF B S N2k & /N OFE kL %
#¥. Fig. 2 2O G ETH L. AIN SI3IR KR
£ 1193 K CTIEMAL722%, R RImEE 1273 K Tld Fig. 2 O
FEARIEE O X ) ISR SR EER S DY 10 BREE OMR O
RTINS S BFLD Y OB SBIE SRR TH L. —
77, MNﬁﬁiF”ﬁF%BBKifLﬁé%f§¥
WERREER SN 61 TH Y, BREEDO LFIZE DR
WA ET 5 b 0D, MNﬁfﬁﬁéhtiéﬁ
AT 722 MR 1 d 70 < BRIIZY — 2GR & R > T
Lo ZOZEXD AINERIIANGEI Y L ENEE
KR EMHEEZE L WL bbb

—@— Non-AIN steel

{}\ N | --A- AN steel
LY 1

Grain size number
(o))

0 . . .
1150 1200 1250 1300 1350

Carburizing temperature (K)

Fig. 1. Relationship between carburizing temperature and
grain size number of non-AIN steel and AIN steel.
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Fig. 2. Comparison of austenitic grain sizes after

carburizing.
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Steel C Si | Mn | Cr | Mo AIN

SCM418 |0.18]0.27 | 0.7 |1.12| 0.2 |Precipitated

15 K/hr

Developed Less-
steel 0.18(0.05| 0.8 |1.15|0.05 precipitated 923 K
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Fig. 7. Profile of hardness after carburizing.
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Table 2. Chemical composition for strength properties

test (mass%).

Steel C Si | Mn | Cr AIN

SCr420 0.2 | 0.2 | 0.8 |1.17 | Precipitated

Developed | 45 | 95 |0.81(1.16 Less-
steel precipitated
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steel and SCr420 after carburizing.
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Fig. 12. Pitting fatigue properties of developed steel and
SCr420 after carburizing.
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several case hardening steels in each forging process.
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