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Examination of Surface Hardening Process for Dual Phase Steel and
Improvement of Gear Properties
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Abstract:

The dual phase steel was developed for improvement of fatigue strength and decrease in heat treatment distortion.
The chemical compositions, formation of microstructure, carburizing properties, and influence of ferrite area fraction
on heat-treatment distortion was discussed. Additionally, improvement of fatigue strength with optimizing of surface
hardening process was examined. As a result, pitting fatigue strength was improved by 29% compared with
conventional one. The breakdown is; change in steel 9%, change in heat treatment condition (vacuum atmosphere and

nitrogen added) 12%, and addition of double shot peening 7%.
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Table 1 Example of chemical compositions of dual phase steel
(mass%)

Steel C Si Mn Cr Mo Nb

Dual phase steel | 0.21 | 1.43 | 0.43 | 0.61 | 0.78 | 0.021

JISSCM420 | 0.21 | 0.21 | 0.76 | 1.10 | 0.18 —
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Fig.6 Relationships between heat treatment distortion and
internal ferrite area fraction

Wb, BERIIKEL BAENERTH, M
PN LERTCERED 12U Rz onTwa 2 eds
BB

®6 - HHHBOEREIKIET 7254 FHRMROEE
ERd. WEO 7 = 74 FHEBEESEMNT 21220 TEHK
BIBRDT 2, 15% %2z 2 BRI —EIET 2,
INEh, ZHMOBUIRER LT 512137 = 7 4 M
BEE 15% L Ee Fhug L,

3. REFCOEFRICKZEEDSTREL
3.1 EUROMF

HEH ORI T O T e E O ¥y F > ZR
HICKAES 3D, HHZMFOEEE R b-T, vy
F o IHHEIC & - THEMMPIRE S 2 WE 0,

Yy F S HIEIIB Y 2 BHOFBEIIIRD 2@ ) BE
Z b b 1 DIFIRM OB T 5 DBRFEFEETH 5,
b9 1L DEAVYINIPRKE 72 2 REE FO5REK T
NTOBIILETH 5,

DERDEELAT 2 % F VT2 IR R Tl FEH R BBE D EE
T3, 20720, FYREOKATIIMBEHEEGIOE SI
Mn, Cr 72 ¥ DL L TRIFEDSIEIL L D, kiSme(Libiis &

— 26 —



RS oK LALLM e e EREE o E

BAPRELL T2 % hdy, EEToBAFEIC
SLTINARLOMHPRLEE L EbNs, 35ICHK
iR e RIRF I T ) BT, Rl FEES 250
D2, ZOIGHEBNT 272012, EROKREIS2ED
e LA EbNG,

HRENE IS B\, HERETOREMIC L 2RE ERICE
DEHE FCEEMFEL Y Lo 2 0, BRICLVRELS
CBAEZ=NVT YA MMMRRTHRL Y INS ¥, e &KLY
RERAEA MIOIRL, ZORPIIRERESE L, )
DT 2, RHICRIARBLR CORIFEE 4 3D
WA, BRSO 3 KHE SOOI L ) @
ApFEL, WEICER AP EZLNS,

COEME FOBAFEEII VLTI ¥ Lo
DWEBEY 785, ZDIHOIIIEMICHED ¢ LIbifcs
PHRINTAREPH L, SHICEBEEOEIMLEEDL 2L
WAL R H 2 D v EZ b s,

3.2 REFRGTTORFRE

WEY L COREFMEL N ESE 5o, SRIGET
b AEICEH L URb AR Bbh b Sk MEt L
R2.IIHFHCA W7 ZH# (DP) ¥ Lkl ©dH % SCM
822H DAL AR 2 /R § 25, B INEF8E o EoTco,
RIREED ¥ LIEHITETH 2 Si, Cr R LI L
725

B 7 i[CBURSM RS, KoK AL 2T 5 72
DI, PEROEMWT 212 & 2RRICH LT, SEITEZHR
REBF LTz, SOICRRBICE LRIy Zeic kb, [EA
BRIZEBHL T LML OMK 2K > 72, 58, RKRE
BLUBEL ¥ UIRERICR F—2%MTth 5,

Rz, EMERAR 25 L, FmicoRARLE 2]
FTBEROIIYay FE—= P eEfML:, 31X avy k

x2 HEMDOLFRS

Table 2 Chemical compositions of steel for fatigue test

(mass%)
Steel C Si Mn | Cr | Mo V | A, (°C)
DP 023 | 1.75 | 042 | 152 | 0.38 | 0.15 899
SCM822 | 0.22 | 0.25 | 0.75 | 1.15 | 0.36 — 816
920°C E.C.D.:0.8-1.0mm

120-240 min

30-60 min

Carrier gas: C,H,

NH, 0.0,
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Fig.7 Condition of vacuum cabonitriding process (Temper:
160°C 3 x h)
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Table 3 Shot peening condition

. . Double S.P.
Condition Conventional S.P.

1st 2nd
Projection speed Slow Fast Fast
Diameter of shot 0.8 mm 0.8 mm 0.08 mm
Hardness of shot 52-57 HRC 60 HRC 60 HRC
Arc height 0.52 mmA 0.82mmA | 0.32mmA
Coverage over 300% over 300% | over 300%
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Fig.8 Roller pitting test condition
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Fig.9 Effect of steel class and surface hardening process in
roller pitting test
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