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Effect of Controlling Rolling and Cooling Parameters on
Low Temperature Impact Toughness of Q345E Steel for
Wind Power Flange

Yang Shunhu'*, Zhu Miaoyong' and Wang Zhongying’
(1 School of Materials and Metallurgy, Northeastern University, Shenyang 110004 ;
2 Huaigang Special Steel Co Ltd, Jiangsu Shagang Group, Huai’an 223200)

Abstract The production flowsheet for low alloy high Strength steel Q345E (/% ; 0. 12 ~0. 15C, 0. 20 ~ 0. 2551,
1.40 ~1. 50Mn, =0.010P, <0.005S) is 80 t top and bottom combined blown converter- LF- RH- ®450 mm bloom CC-
@110 mm bar continuous rolling process. The effect of reduction ratio (10.33 ~20.25), beginning rolling temperature
(1120 ~1080 C) and cooling mode (0.2 °C/s air cooling and 0. 5 °C/s wind cooling) on V-notch impact energy of steel
at —40 °C has been commercial-tested. Results show that with increasing reduction ratio, decreasing beginning rolling tem-
perature and increasing cooling speed the impact energy of steel at ~40 “C obviously increases; and with using reduction
ratio 16. 74, beginning rolling at 1 100 °C and 0.5 °C/s wind cooling process, the steel Q345E has fine and homogeneous
structure and its impact energy at —40 C is 40 J.

Material Index Q345E Steel for Wind Power Flange, Controlling Rolling and Cooling Process, Structure, Low Tem-

Vol. 36. No. 3
June 2015

perature Impact Energy

%A 4 s RTE AN AR B R R RN
TR Q34SE M= T2 R R RIS K
ZEPIEME S IC R MG R L R M RE
urﬂ[zﬂ .

HRETHED AR 7= i) Q345SE T nj F T KUEI/E
52 A - 50 CARE s B A A4
AN T FRY AN ] B, SRR R PLS
R BN IR R AR A K, g
0. 01% W el (LB T IREREA 7 C,
BB A A ERTED . F0 X4 o 2%
LN TE, B3 Q345E Rl 48 24Uk 7,
RIS IR s I BUS 7RG RIRCR
1 RR#HBERAE
1.1 Q345E Hef T EH ARSI R S A 7= T4 e

IR RSB P ELAN T A P2 1y Q345E #41,
HPE T 234,80 t BOF + LF + RH + CCM, =3

R RHEARSEIER 1, BHER S IT GB/TI591-
2008 HHLE Q345E P2z B4y, JE LA §], 15
HER2MEHE B 5 VH BT R s 2 a9 A
- A I

(1) B« BB I RS AN I BE P56 A IR B T o5
i ph o RUACE T R

(2) & R AR R-BROCOAR B ok R e iy , ] IR
TN TR BB . 4 nT ARSI B8 Fo A ) Bk R (A5 A0
IR , AT o {5 iz 4 Ak .

B MBE S HERWM B DI E, 5
0. 1% ~0. 2% M8 im A48 6 BE i A B 38,
M R TR, MR SR N 0.15% ~0.25%
B, BB AU AR = v i T o

(4) B IR A oo 2, 32 v R A B PR A
L, A B S AR B 0 [ ok B
1.2 KBk

PR ELHI G FE SRR 2 WE RS H R



34 W% AL 10 T S 500 R 124 A4 Q34SE R iR rha i 9 S h - 65 -

£1 BOF-LF-RH-CC TERERHABH TR rh e F T o
Table 1 BOF-LF-RH-CC flowsheet main equipment and .
technical parameters 2 REERESWH
TEEE — WH &71;7;%1 R 5 nFA B B IR BE , SRS AT I TE
. J /\9‘? t
DR e/ 1 203 TERHE R AT I R P AT R 2 ] R AE B
gg%’ﬁg;/ . ‘; ;’8;’ HHSHER, 2R E SRR, 23 RE
Y5 )/ min 35 RS o, B R AR SR R4k , X A ARAR J5 AR B4
LF Wesigy:  SHAEA 9 NIRRT etk Rt
TIESHE F R/ MVA 18
FHEGEEE/(C - min~') 3.4 Hﬂ'%ﬂﬂii& @?ﬁﬂﬂl}:ﬂg {—?I]I_Z*n*j
i 30 ~40 HY RS — BRI IO FH 5 T
o u “7‘:3/ 100 .
RH bl o o 450 FOR SN GUEEHIHRT , AT Wb
TEFRFLEL/(t -+ min~!) 95 2.1 RIELEHR
HAPEmAE /(g -0 600 — e . .
B H AR /P pa H 4 GB/T229-2007 4 b 1 nh ifs 1B, ik B
s 2 KEEH 55 mm , H#E K 10 mm x 10 mm FTEHE,
25 4hF A 1A]// min 15 ~20 ERERERHA VRGO, VABRONEARN
I 5 2L ﬁ’ifﬂ?"ﬁ 144 45° GREEHR 2 mm, IR LZE N 0.25 mm, KL
F1E m
S5 RIS/ mm 450 HAE -40 CTHypatEfE, R RINER 3 i,
PO#FEE/ (m - min ') 0.18 ~0.22 ey
e (o j8-0. 2.2 HORALUFT
e o E0RE B 8 1) S 4 B R, 4%
#2 Q45E RHLZERS/ % %3 Q34SE @EML TR EMA A AT -40 C V-
Table 2 Chemical composition of steel Q345E /% B Thify S5 0h
i H C Si Mn P ) Table 3 Effect of reduction ratio, beginning rolling tem-
00 ~ perature and cooling mode on —40 °C V-Type impact ener-
otoie <018 <0.ss LSS <0.025 <0.05 oy of steel Q345K
- 0.12~ 0.20~ 1.40~ e FELR B —40 Cp
HRH s 0.25 I.so  <0-010 <0.005 RS T AR Ei% LS i o/1
1* 140 10.33 1120 2% 17
2* 130 11.98 1120 S 22
TSRS , Fe SR A M SR T AL AL A T 3 120 14.06 1120 If’;‘ 25
) _ . # 110 6.74 112 R
R, SR IR PRI 748 K A SLHLUEAT R AL , BeA v s 1m0 o
Hj T}ﬁHHELMFlﬁAﬂ}Lﬂ:ﬁ{AﬁE # (A%I]o (Iﬁ?;) 110 16.74 1120 259 22
@@amﬁ@suﬁﬁsmwn%@ 3 fiR, 8 10 1674 1080 A% 38
LIRS ®110 mm MBIMTERNBIFX G AR 0,y 10 e nwo (B s
PO EBRAIE TARIERI200 Co B TH 1o s e 2w

FRAFFFELIREE (A AR R e 2177 3K (36 3) X 34

5

a!“,, ‘,4,‘,! 9

: ."331132 éhﬁf
L

B 1 JEZEH(a)10.33,(b)11.98,(c)14.06,(d) 16. 74 F1(e)20. 25 % Q34SE ML SUF S MM, FFALIRAF 120 T, 25%
Fig. 1 Effect of reduction ratio on morphology of structure of steel Q345K reduction ration 10.33(a), 11.98 (b), 14.06 (c), 16
74 (d) and 20.25 {e), beginning rolling temperature at 1120 °C, air cooling
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Fig.2 Effect of beginning rolling temperature on morphology of structure of steel Q345E,
beginning rolling at (a) 1120 °C; (b) 1 100 °C and (c¢) 1080 °C, reduction ratio 16. 74, air cooling
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Fig.3 Effect of cooling speed on morphoelogy of structure of steel Q345E, (a) 0.2 C/s air

cooling and (b) 0.5 “C/s wind cooling, reduction ratio 16. 74, beginning rolling temperature at 1 100 °C
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