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Effects of Coiling Temperature and Mo addition on Strength at Elevated
Temperatures in Precipitation Hardening Type Hot Rolled Steel Sheets

Satoshi Hironaka, Tsunetoshi Suzaki, Takashi Matsumoto

Synopsis :

The effects of coiling temperature and Mo addition on strength at room temperature and elevated temperature (450 and 600C) were
investigated in precipitation hardening type hot rolled steel sheet. The steels coiled at 500C exhibit higher strength at elevated tem-
perature, while the steels coiled at 600C exhibit higher strength at room temperature. The steels coiled at 600C exhibit higher
strength at room temperature though microstructure is only ferrite, because fine carbides precipitate in the steels coiled at 600C and
amount of precipitation strengthening by the carbides is approximately 300MPa. Amount of strengthening by Mo addition at 600C in
the steels coiled at 500C significantly increases in comparison to amount of strengthening at room temperature and 450C. The
enhanced strength at 600C in the steels coiled at 500C by Mo addition is attributed to precipitation strengthening due to fine carbides
containing Mo which precipitate during hold at 600C. In addition, suppression of dislocations recovery due to solute Mo contributes

because the microstructure of steels coiled at 500C is bainite containing high dislocation density.
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Table 1 Chemical compositions of steels used (mass%)

Steel C Si Mn Ti Nb Mo N
A 0.053 | 0.60 192 | 0099 | 0.04 - 0.0031
B 0.056 | 0.60 194 | 0097 | 004 0.35 | 0.0025
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Fig.4 TEM images showing microstructures of Steel A and B
coiled at 500C.

Fig.5 Optical micrographs showing microstructures of Steel A
and B coiled at 600C.
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Fig.6 Amount of Ti, Nb and Mo precipitated during hot rolling process in Steel A and B.
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Fig.7 TEM images showing carbon extracted precipitates of Steel
A and B coiled at 500C.
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Fig.8 Observations of carbon extracted precipitates in Steel A and B coiled at 600C by means of TEM ; (a), (b) bright
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Fig.13 Observations of carbon extracted precipitates just before
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TEM ; (a) bright field image, (b) histogram of size distribu-
tion.

H 7 5 8 5 #t No.86(2005)

%o 2B, CT600CTH ®600C T ifs iRk E R 12
B A OREE, Figa3lR$ X512, BIEKE
WARIZEAEZLL T,

I BT 2 MoD AT % 8) & JAT U 7= 458, bR
JE£600T 2B VT, CT500CH D Aaps2SKIFIZHEINT %
DiE, 600C TOLEFEH I Moo il 72 e by & L THF
ME22epnEREKNEEZSNL, 72721, Figllic
ALz & 912, BRELEE600T 2B 1T 2 Mo AT i,
CT600CH D ACT500TH & ) g T 72, WHDIK
1LY DXk EIFZ6nm & 13T L v, 20720, 600C
BT AT HERILR O A E KT 5 &, CT600CH OF
PREVEEZOLND, DF D, MoD#HrmDOENZ
13 TIECT500CH D600 T IZB T % AgpsHICT600TH &
DHREL BB EEBHPTE R,

R KU T MoD B L LT, BEMHLIR D ffL
WESEWEEE, ATkl x TREEMoll X 2
B2 FAEHIH S BRALIC 53510 S e shTn
5o RIFFRIZBWVTL, CT500CH Ok % E D
BWARALFAL FTHDB, 22T, SiRIZBIFACT500C
W ORI B 2 FE 3 5 720, XTI X ) 4
filiiE % %€ L 720 Fig.1412CT500CH % 45038 X 0°600C
TI00sBESL L 722 &0 (211) PG ZE R T KL
&, e U TBRIEROMED Bt 5. Afl, BiL b
IR SRR T LTB Y, ESiRicBv T O
BIEPETLTVE I EDRI DDV b, 72720, Mo%
AT 5 BEHOBBERICBY S PHHEOK T OEAE
INEVZ EDS, MolRhNZ & V) w31 2o [H
ERPHI SN2 EHATRBEI NG,

0.60
—i=— Steel A
ot
5 i e —fii— Steel B
3 ——
N
E 055 pon
i=! -,
N .
g .
s e
=
S 050
=
=]
22
3
e
045 H =
as hot 200 400 600 800
rolled Temperature /C

Fig.14 Effect of tensile test temperature on full width at half max-
imum of samples coiled at 500C.
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