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Effect of Coiling Temperature in Hot Rolling on the Mechanical
Properties in 17%Cr Stainless Steel Sheet

Synopsis :

Jirou HARASE and Tetsuro TAKESHITA

Effect of coiling temperature on the mechanical properties of 17%Cr stainless steel sheet containing

0.124%A1(A) and 0.013%A1(B) has been investigated.

The yield stress and yield point elongation of the specimen A initially incerase and then decrease with
increasing final annealing time when processed with coiling temperature lower than 750°C and without
annealing before cold rolling. This is due to decomposition of @’ during initial stage of annealing and
subsequent precipitation of AIN. The yield stress and yield point elongation of the specimen A coiled
at 850°C are low and remain almost the same with increasing final annealing time as no ¢’ is present before
cold rolling and AIN phase has been precipitated at coiling stage.

In the case of specimen B, the yield stress and yield point elongation increase with increasing final
annealing fime when processed with coiling temperature lower than 750°C and without annealing before cold
rolling. This is due to the decomposition of a” during initial stage of annealing and no preciptation of AIN

during final annealing.
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Table 1. Chemical compositions (mass% ) used.
C Si Mn P S Ni Cr - Al N 0
0.05 0.33 0.11 0.02 0.004 0.07 16.3 0.124 0.010 0.002
0.05 0.32 0.11 0.02 0.003 0.07 16.5 0.013 0.012 0.006
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WEGHTHZ & < E HIZ 550°C, 750°C, 850°C i
BRESNAMEIEC 1h REHRZES LR 2/ERL
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DEFERKE L2 (ETE0%). = #HEMIK % 850°C
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80°C/s).
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Photo. 1 iZ Al % 0.124% & A 72BEMR D SEM-ECC
BrRY. BHE LA (A) &, B 280 (F
51) pEEsNhS. 2050 ECP &, ECPEER 1
WIRLZZ K I8y — U HFRBET, EAPE . 20D
a5, |H y A o HICKRB LI THAS. 750°C
THEP- -5 (B) oA CoMIIFEES, |H
YA, RFROBM L RIEME, 7274 MlkoT
W3, MBEEOES 2, 3{iED ECP EH 2, 3
AR FRT T, FITREBHLTNEDT, 7274
FMAOES b, EREELE CHRAML, E—HAT
IS IC L L TWB S EXNGh 5. 850°C BN DG4
(C)id, B 4DMED ECPEE4IRT LI I,
FEADEL, WhWAEEICHEHIET LIREBIZH
BIEDGHND. BEKD o M (HL Ko 285) ©
HEZFE, 550°C B D&, Al DV T 20.6%,
Al ML T9.3% THH, Al 2Rl KA
TR, FEE D2, Al ML 228 F o 1080°C
BT AT Y B, FEOSOWETIZH 20% FET
B0 0T, BIEFIZBXZPSMEA a HICEBL L
Wz 5.

AL T, YPOERLAMAETECP 87— 2RELVWE)
LEEADLOE o LR KEFEvVTF AL PeEILR
BHE—ENAF 4 P AEETRELENIIOVTIRIFSTE 2.

A : Air cooled B : Coiled at 750°C C : Coiled at 850°C

Photo. 1. SEM-ECC micrographs and ECP of
hot rolled sheets of 0.124%Al containing specimen.

Photo. 2 12, ZODZH LI-RAMENRE, HE (ETH
86.7%) % 850°C T 30s Wi CHMLHE L -RKF D
SEM-ECC-ECP 0 —fl%R¥. Mo L v RO
A, BIEHTHEEL TV " i THAH. Z DB T,
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Fig. 1 iZ Al % 0.124% & A 723 D BEst (850°C X
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Photo. 2. SEM-ECC micrographs and ECP of o’ phase cold rolled (86.7% reduction) and
annealed at 850°C for 30 s in the 0.124%Al containing specimen air cooled after hot rolling.

550 Tx 1 hr 750 Tx 1 hr 850 Tx 1 hr

Simulated coiling condition

(a)(b)(c) : Annealed at 850°CX120s
(d)(e)(f) : Annealed at 850°CX0s

Fig. 1. Grain structure of cold rolled and
annealed sheets of 0.124%Al containing specimen
processed without annealing before cold rolling.

A Annealing temp. 850°C
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Fig. 2. Relationship between grain diameter and
final annealing time.
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BERmfh oy, Pk, —MY, EMTOBRERT.
Fig. 3 T Low Al * & W THAHEHEL, Al # 0.013%
GALEAFTHY, MHEFVUTLEWVH DI, Al &
0.124% & A b D THh 5. Fig 3 » 5 BHURFE A%
750°C LA Lo ai, BRI AT & BRI i b3
PEORPT HEBA RSN B A, EBUREE A, 550°C
PUF o FM CIRIBAIRGREE I3 — RN L - B oA+ 5%
A A SND. FfE dD d V2 & BB A A

—128—



17%Cr 27 ¥ L A BERR DM PR 1 B33 BEE SR 0 %

1531

44

Yield stress (kgf fnm?)

P Soaking tempera-
i N4 \ ture : 850°C
- X 9 ,

CT: Air
cool

34— \CT: 850°C low
\\ A7 X
32| “__
~—~—*
01
LS, —

e CT : 750°C
8L T ———_4
*_-_._ m CT:850°C
gl ™ ™ 4 ]
0 20 40 60 80 100 120

soaking time (sec)

Fig. 3. Effect of final annealing fime on the yield
stress of cold rolled and annealed sheets processed

without annealing

before cold rolling.
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Fig. 4. Effect of final annealing time on the yield
point -elongation of cold rolled and annealed sheets
processed without annealing before cold rolling.
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Fig. 5. Effect of final annealing time on the
tensile strength of cold rolled and annealed sheets
processed without annealing before cold rolling.
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Fig. 6. Effect of final annealing time on the total
elongation and uniform elongation of cold rolled and
annealed sheets processed without annealing before
cold rolling.
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Fig. 7. Relationship between grain diameter and
yield stress in the 0.124%Al containing specimen
annealed at 850°C for 120 s.
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i, BIERURSMARH & T, BIRED, BK
HUbRE WD, MARBROBEMICLS ZHDED
{biz %, Fig 8, 9, 10 DFERHS 5, KIREHH T,
INERESE E V & BRI, BREM OIS
WHEBE Y, BUEHICHETEL Tz o MRS CHERE
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Soaking temp : 850 C
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Fig. 8. Effect of final annealing time on the yield
stress, yield point elongation and nitrides in the
cold rolled and annealed sheets of 0.124%Al
containing specimen air cooled after hot rolling and
processed without annealing before cold rolling.
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Coiling temp : 550°C, AZ: 0.124%
Soaking temp : 850 C
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Fig. 9. Effect of final annealing time on the yield
stress, yield point elongation and nitrides in
the cold rolled and annealed sheets of 0.124%Al
containing specimen coiled at 550°C and processed
without annealing before cold rolling.

Coiling temp : 550C, AZ: 0.013%
Soaking temp : 850 C
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Fig. 10. Effect of final annealing time on the yield
stress, yield point elongation and nitrides in
the cold rolled and annealed sheets of 0.013%Al
containing specimen coiled at 550°C and processed
without annealing before cold rolling.
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1:1130°CX0s— W.Q.—2 : 850°C X1 min—* 3 : 850°CX 2 min — 4 : 850°C X 10 min ~* 5 : 850°CX 60 min — 6 : 900°C X1 min
Photo. 3. SEM-ECC micrographs and ECP of o’ phase subjected to intermittent annealings at
850°C and 900°C and for several minutes in the Al containing specimen water quenched from
1130°C.
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DREREREL, ROHMREE.
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