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Heat Treatment Process of 245 mm Heavy Plate of Steel
S500Q-Z35 for Seat Ring of Hydro-Power Station

Tang Zhenglei' >, Xu Shaopu''?, Lu Yuezhang®, Li Zhongbo" *, Gao Zhaohai"* and Yang Yang®
(1 Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083 ;
2 Steel Research Institute, Nanyang Hanye Special Steel Co Lid, Nanyang 474500)

Abstract 245 mm plate of steel S500Q-Z35 (/% : 0. 13C, 0.25Si, 0. 007P, 0. 0018, 0.010Al, 0.39Cr, 0. 92Ni,
0. 44Mo, 0.02Nb, 0.01Ti, 0.54Ceq) is produced by KR desulphurized hot metal-120 t BOF-LF-VD-42 t ingot casting-
rolling-heat treatment process. According to principle of control of grain growth, the measuring CCT curves and critical
thickness, as well as process test are carried out, it is obtained that with pre-quenching process-rapidly heating to 930 °C
for 2. 0 min/mm, quickly cooling to 670 °C , the sub-critical quenching-rapidly heating to 880 °C for 2. 4 min/mm, with
circle water + gas stirring cooling to ambient, and tempering treatment at 620 ~ 630 °C for 4 min/mm, air cooling to 400 C
and flatting, the surface structure of 245 mm heavy plate of steel S500Q-Z35 is sorbite, the structure in other parts is tem-
pered bainite + ferrite, it has better comprehensive mechanical properties and has better properties of plate Z-direction.

Material Index Steel S500Q-Z35, 245mm Heavy Plate, Sub-Critical Quenching, Mechanical Properties
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Table 1 Standard requirement for plate of steel S500Q-Z35
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Table 2 Designed chemical composition of steel S500Q-Z35 /%
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Fig. 1 CCT curves of steel S500Q-Z35

B RAR O HI B LR 1 C/s) , 47
BGRB8, T K R 4 B
84 5567 4 FI381 2474 PU i 44

2 4200 mm FFEARKRE 1/4 JBE LA R OEB
AT . T XTE 2 1 610 ~ 820 CHRE
HA LTRSS, RER A EELH R 5.5
C/s, WIECCT Mk, B HERE K 5.5 C/s B, HF
JE AR TS DL R SR T [ AR 41, O ER
RHAHIEER K 1 C/s, H LT F S500Q-235 £5 B,
VKRR 172 fh R4 DL IR IR 4, IR 1 AR Bf
KT 200 mm, BMRIESNARIERE 172 £b153) DL {RLH
LR FRIEBE 2 200 mm, A ARUE RGN, A0
FRARAT U [RARA R, TR ER AR E, HE
REWARENEM, FRRELLHERTE—5
iR, TTRES AR E R R E AL P SR RS, N
I Xt PR 2 1T I B AR £ 9 B DL AT T 5, B
BE/NF 250 mm B, FREMR R R H BB KT S
C/s, R4 CCT MR al 1, Fe /AR R AL =4 5
RikLHL
2.4 S5000Q-Z35 £H41H

AT, S500Q-235 R 50 mm B, £
860 ~720 CLA1 C/s ELAMRH B H  FEILE
Vil BE YO BT P9 B I A AT R B T AE R B R R Y 4
ffe AW T RR BTSRRI AR RS T AT
R T H 4 HWAR KT 50 mm B, 76 860 ~
720 CHIFH B HEFMF 1 C/s, Y LIMRIFE 15 F)
PA DRk A S, R s v 50 5 mT AR E L 2H 4R

1000

800 [

600 [

TLEE /T

400

200

0 I l(l)O
B2 S500Q-Z35 4200 mm AR FIRBALHGH Lk

Fig.2 Cooling curves in different parts of 200 mm heavy plate
of steel S500Q-7Z35
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Fig.3  Effect of plate thickness on cooling rate of plate in
quenching tank
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Effect of ferrite ratio on tensile properties and impact

Table 3
toughness of plate of steel S500Q-Z35
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Table 4 Effect of quenching temperature on mechanical
properties of steel S500Q-Z35
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900 620 550 680 21 88
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850 620 450 580 24 201
830 620 400 520 25 73
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Table 5 Optimum heat treatment process of plate of steel
S300Q-Z35
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Table 6 Mechanical properties of plate of steel S500Q-Z35

R,/MPa R./MPa  A/% —-20 C KV2/] —-40 € KvV2/] AT REME /% BEME  LEMNE
490 591 24 243 257 236 163 171 109 0K FHE 43.0
487 595 23 190 151 164 150 151 136 0K 1/4 & 45.0 1/4
478 587 20 140 127 130 110 98 100 OK 12 B 44.0 ST
483 589 23 135 191 178 133 162 185  OK FE 49.0 al
486 587 23 158 144 146 9] 119 138 OK 1/4 & 42.5 172
490 584 21 158 121 89 89 69 98 0K 172 & 48.0
483 598 23 165 200 235 151 171 159 0K Eili 45.0
475 577 22 166 212 197 144 168 155 OK 1/4 & 4.0 174
483 587 21 210 180 205 160 178 180  OK 128 44.0 B W
488 590 23 156 200 223 132 170 186  OK EHE 47.0 il
490 598 23 190 180 180 136 205 104  OK 1/4 B 46.0 172
479 587 20 210 180 205 160 178 180 OK 128 46.0

4 S500Q-Z35 MHIELRTESL : (2) T, KKK (b) 174 BE, [ N

o + Bk (o) 172 BEE LA ROk + BRE A

Fig.4 Structure morphology of plate of steel S500Q-Z35: (a) surface, sor-
bite; (b) at 1/4 thickness, tempered bainite + ferrite; (c) at 1/2 thickness, tem-

pered bainite + ferrite

UK B LA DT R MR A E R
4 %Hie

(1) S500Q-Z35 PR R A& =B E A 200 mm
B LR IR AN | C/s, XS5 BB ERREY
e Y ZN A AR R, B BE KT 200 mm fY ¢
[ S500Q-Z35 5k B 6 J& 7K B , Bt I AL B R A4
RARMER (2% ZUTEHEREI MR A B &
RISET) o

(2) B WIRVE K, 7R3 ¥ B R i | e TE
AR A, B R R R R FI O 2/ B
JET %R Bs AU, TEE 28R/ NR Y IE 104
/N DB, 15 3 IR + SRR K ROIR & 241, LI
B

(3) B4 & Ceq H 0.54% ) 245 mm
JE S500Q-Z35 ftR fE &t FiE -k (930 C,
T=2.0 min/mm, ft¥2 E 670 C)-IRE
k(880 °C,T =2.4 min/mm, K% ZE
JE 200 C LA F)-18] 2k (620 ~ 630 °C,T =4
min/mm, %58 ) b5 , RILE R EF ISR E
PHERE, PR R E AR K, Hih By + F
WL MRk B YRR S, B RIFHI & 1a R
P, BT HEBE K 38 AR B B K LA
HUHT 2N AR R LR o

&3

(1] %, B %, HG785D #H:UEEVL A & R SR N Ao
#[J171.%0L49,2013,30(5) :10-14.

(2] FHRE, FHEW,ZLKHE, % 12C2Mol R $¢BER E Xt B Il K
A REERI[T]. # R b B4R 2014 ,35(5) 1 109-114.

(3] FF %, Mmzh,x 8. T # A SN KER
HG7850DB L AMR[Cl. B+ —meBAWNEERMTE
WAFHEAR LRSI T8 2004 4.

[4] R, BR%E, FLE £5 3. SN EHNR KR 588 B
0], EA5558,2009,26(10) :59.

[5] PR, /3. $REFF R MR Q370qE-Z35 M AW [J]. ¥
#k.,2012 ,47(5) :82-86.

FE AR (1985-) . B, 1 L (AL BHE K%) , FAE TR,
2008 FERIURHE KR Hll, BB AR BT R ATHAL T T 25
E-mail ; tanglery@ 163. com

o R H #9:2014-12-03



