m & Vol.38 No.2
April 2016

#38% 2 TR
20164£4 H Shandong Metallurgy

EMER ORI AL TS

LF B e /N, E R, /M
(7 SRR AT IR L IR 79 266400)

W OERBCYAET 6 R PG AR R XN A TUHTIX 1 800 m* g b A TR A M SIS AR A WG 4
REAR . 255 R E LA “20% LUK — 15%PB #1 - 15% 1 R 3 —-25% 3 M K —25% F MG F5e 5 (5 557 PRSI s B2 1
HREEETT LR A RIS o IR HEAS TR (13 S HERE RN 25 R B, Y08 N 1.9 B, Z5AR S M Re A, i /2

1 800 m’ 4 =i i TF R A =T 3K o
RBIR BRGSO s BEE 5 M Ak s IR JOPE s B
FE S ES  TF046.4 XERFRIZAD: A

1 /5

(B TG — AT, N T 2013 4E KT 4h 30
TR AT, Bk T 5 T X EE R X
T AR H S P, — B TR AR koK
320 73 t, PG JAE 1 800 m’ i 4, AL S 5 240 m? b 4h
B, B0 R S E A 7 m TS FAR AR R R ; 0 T2
PRI 12 500 m* J 4. Zead 1.5 a Wik, H
A—W TR E T S, R 1 & T 20154 11 H
By FT A | RTINS X T 2015 ARAR SRS R4 BB 52 30 ¢
155, DT RS2 S IR PR A TR0

T A8 TR AR A, 78 2410 [ bR E 5
PEOY HLAR BB B E 34T A 4 50 10 5e el
T HGHT X AR FE R OVt , ol LS o Je Al B3
I R K HRRAR T Wyiiiz i A . {H &, D500 m*g%
(RIS E] 1 800 m® 2% = 4 (1 B HGA S 45 5 ANAT T A
INBIFE ST o R T ST X ORI R 87

X EHE . 1004-4620(2016)02-0026-03

ORLEEHE T8% R BE 4 W i BOCHL 2. DIk, 4
S5 H B FREE, BEX AT AL RE 2 AYA Rk K Ak
PEREAT 10 1 , TR HAEAT T RGBS M I8,
X BEAE LR T3 2 HEATIL A , AT Ay e B A 7 LA B
IR B s 2

2 SLEHE

MRS A T IR B T HARAKCF,
DB WA m A e SBese it o ENEE iy T
B ALOS B R AR A R T A e BRI 1 At A
i, P FRROAEAT T A AL A kL
FEX S S HAE HRTE S B S, 45 R
BRAR AR AT B i . HATH 7 B E R A
B RIRA PR LU A L) PB A (A Sk | LURDES |
ELRH3 FMG 4 7t by 6 Py o 25, iX 2
N H AL A e — B ) 32 25 A5 ATRL, H
R R 1 P

®1 6HMERVHMHNEEZEUFENS (RESH) %

TR TFe Si0, ALO, CaO MgO S P Ti0, KO NaO Ni Cr
BB 6468 230 150 0 0 001 004 0116 0013 0 0 0.002
PB¥} 6200 350 216 003 001 002 009 008 0001 0 0 0.001
Ak 6339 451 194 003 001 001 006 0057 0 0 0 0
CUMLK 6250 500 1.89 0.07 002 005 006 008 0078 0020 0  0.004
ks 5773 599 162 004 001 001 003 0051 0008 0.021 0.004 0.006

FMGHEFy 57.15 593 258 0.19 007 0.03 0.06 0.088 0.021 0.030 0.003 0.007

A7 SRR W v B e 4 B e B T 1.8~2.0.
Si0, &t 1E 4.8%~5.8% W} , £ WG 4 PR BB BT, iR
B, AP G AU EOR N S S i o3 ) HUwa 2
1.8, 1.9 #1 2.0, Si0, % & ML 4.8% .5.0% . 5.4% .
5.7% , K HIVA_L 6 F By dEA T HCA™ , FFX AN R BE S
Si0, & AL 7 R AT ZE PR IE A 5L 5, HAR L
Y5 B #3:2015-09-18
TEER—ST 27545, T, 1984452 20 134 FAL 5T RHE A0 4

TR, Pt IR T BRI BRAT PR RIERERAR L SR AR B
TR RN, N BRBORBITTE AR

26

B E N2 PR
3 SEE A

ARSI AR WA 1 s . Hrp e R it g
YT RIR A BN 40 ke, BHZREE R 700 mm, £ KGR
BE R 1050 °C, i KB E] 1.5 min, BE4E 715N 11
kPa; HEZ5 00 B ARG JFUR AL P RE 3 JRUME 2R
FHE A B AR DA TR 5 20T 475 Tk 1k A 0 ey
FHENAEA & E AR, AR LIt B K



LF% FEERE 5 TR PP B O AL RO 5% 2016445 2.1
2 BENRTRAREL(REHH) %
g sion UUELE) PBE) R BB ZEE PMGEH Ey O g AR
AR 1.8 19 20
1 4.8 20 20 20 19 21 15 647 496 473 528 5.86
2 5.0 28 15 17 25 15 15 640 4.69 525 585 645
3 54 30 35 15 20 15 6.67 490 552 6.12 6.70
4 54 20 15 15 25 25 15 6.51 490 5.59 6.19 6.76
5 5.7 27 13 30 15 15 15 6.43 487 632 691 7.50
2R GE PR A AR T T e 56 1 £ AN vk
%%J\XE KRBT A1 B Ak T T RE TR 015 £ A e ik 4 SIIEEAE
AR
Lok | [l ] [kt | 2B Jery 41 IREMIZIWERSH
H% TR I 52 367 22 B W 5 0 1 4 R 28 B 46 T I
AT R BEZH BN 2 3 s . 3 NI LALE Y,
AR RS2 B )y 2 T FR IG5 b L L A A 25 3
— IR SER AR TRE LS TERE AR K20 B EA

e

4 vl I
Bli
: Sl

(3]
=]

ES
-
~
S

<5 mm

fii 73

=
En
=

' '
(iR || FL s | | b2 20T | R o7 |
E1 BEERLRRE

) S5 28 Y Si0, 75 i XHBE 4 B () ik B K Hokr
MRS TR FEM . X EZRFONEA B Sio;
PG, AR TR A R A AR R IR A
(T8 B o [R) B A ) — S 36 7 28 b, i i 1
T, RS 1 ) 5 B R 0 . X B AR N
PREEIE T CaO T f B BG I, X Fhe b i B v il AH
A A R HETE S . PR, S X be 25 1 o i R
By, T AR A S R m T 5, R
1.9 8 2.0 Bf , HA%L 50 1 68.00% , by 5 Fh 516 5 %
r B R O IZAE AR 1 800 m* B s b fi /1N , {2
S BR A R T RSOV | SR s
e I, W R AR KD o

R3  IREMEE SR AR LSRR A R 2H R
. perrE MNRRY Bl PeLo KA %
IS WREL k% %Eﬁﬂ rsi%‘?/ ?ljfrf’?fﬂ'zg Jfaj;;)/(% =25mm 25~10 mm 10~5 mm
1 1.8 84.22 30.21 2.17 62.67 31.15 32.85 21.51
1 1.9 82.50 28.57 2.01 64.00 32.90 30.36 21.62
1 2.0 76.08 27.42 1.79 65.33 32.58 27.21 22.33
2 1.8 69.97 34.15 2.08 57.33 23.97 27.28 26.24
2 1.9 75.50 28.93 1.89 60.00 26.71 27.30 25.53
2 2.0 75.64 28.19 1.86 60.67 2591 29.02 24.68
3 1.8 79.72 32.11 2.11 64.00 29.38 27.96 22.48
3 1.9 78.58 33.49 2.12 64.67 19.07 34.35 27.89
3 2.0 71.04 34.57 1.92 63.33 18.51 35.14 25.27
4 1.8 81.14 33.54 2.21 63.33 27.50 32.51 23.98
4 1.9 83.87 34.71 2.36 67.33 31.59 32.39 21.63
4 2.0 82.07 34.88 2.35 64.67 27.54 33.52 25.30
5 1.8 77.39 29.37 1.89 66.67 26.49 31.98 23.54
5 1.9 76.92 31.32 1.99 68.00 31.23 30.23 20.55
5 2.0 72.42 32.44 2.00 68.00 26.25 29.96 22.79

T LR 2 TS NI AR S TR A h Si0. 8
YRR AT A, 3% T2 B N O b4
FEE SRR IIE A I, MR 2 3 2k
TR AR . 6 Fh R I SO Sk L 4l
SOk A RDRY i TR SO, WK B 22, A A

FRURLSER , 1M EL R A PB R T 3 MUK | 38 B
BEER , P RZ B A SRR RMCEE R . Wk, )y
A TE H R Ry BRARL, W1 AR A5 v 1 R R SR A
PRAYTE B BRI . RIS, Bl 5 Rl 1) R v, e
TRARE T CaO 57KIE B Ca( OH ) A4 A 25 i 14

27



201644 H 1

KA

4 5384

Z AR A RS SR DO B GE . ik, Y
XA 7 B BRI I R 5 LB A PB B 4R
e T EERE R AL 2 Ry AR A T 38 4 0 °EL, HLE
B PRSP R R

SRSRT , T5 5 4 M7 58 5 53 A o B R0 P 1
F AR BRI 5 5, A TT B A R SR
BE RS AN H R TR R B R A
%, R AR , HARRE 734 110 ~ 25 mm fiT (5 1
B v SR B T S S RS R B BRI R 2
REFE I i S T 4 B AR A T o
HRAFENITE,
4.2 WREEWIASMEEST

TEmR R R R AR R 2 o3 D
R4S TRV AN PR BB AL A 7 K, YRR 25 b AR
BT ALBORESZ ) 14 RN 10CT:

R T W2 RAIE T 58 4 TN D R Re 25 I A
PERERE 75196 S F 4T X 1 800 m’ By b FF 4 K A =
TR X 4 T K 3 R A e 4 0 R A T A
BB YRR T , LA IUIRAE IR A6 P RE (RDL 1s) |
W AR EC(RD) DL R AR T PEBE (T To To A
T\.AT). EEREERWNF4,

F4 FARAWMBAREEERET MR &%

W% RDL.s/% R1% T/ C TulC TIC ATIC ATIC

1.8 80.13  81.65 1084 1264 1502 180 238
1.9 78.64 8298 1068 1222 1500 154 278
2.0 74.87  83.11 1059 1221 1510 162 289

421 AKBIERAICHERE
BESh T TE = b L BB Rl A 40 i B AN B R A T AR
UIN/RIBIYEY R A B ST =Ty v Rk i A1 ]
MR T . PR, Beah A AR IR R IR Ak 48 5%
SRS BRI W — A EH LM AR

FHZR 4 T LA Y, Bl A BB A B, (PR LA Jpy
A8 BOZ BRI, ELAURE 1.8 £ = 2] 1.9 B, 12
IR SR A i 50 48 A1t 2 1) S0 AT T i
1.9 $2 5 2 2.0 B T REAG IR B . RIAE Y B - EkE
B SGA R BN e g B/ INURL I Wi G £
Ak L ERIE A
422 FRME

S JE T R G R B S e BT R R R )
M E TE R Y A JUARE SRR T I e
U, B A D B I AR e RO L AR R AT
MR ATT LRI, Bl e 450 IR i 3 g, A J Pk
BTG AR SR AN [FIB B A Be 45 07 38 i i 45 22
BN, HIHE 80% L) b ib A -
423 FHALEIE R

BESE T 0 AL I i M e B e B T AR

28

AT R R B OB Y AR DL GBS
I, A 38 RO R T S AR e AT ARFEA &
B S B S R BAk IR E IX 8] R 7
T DX [ S e 25 0 R A T R BE Y FE B AR A
X T PR RN AE— 2 B AL R 75 X
) F 7 BT R T % R ) 23 I (] B m] DA 202
o BB A rE

M 4R LUE 3T Y BRAs  1Y 25 U
PEREYIAZE A, BB, Pl ol 1.9 i 458
SEBT IR DX R e 2 0SSR 1.8 B i
JEIX [l

BT LUE 1, 5 R 4 S R B8UEE AR 25 0 1)
A W0E A ERR R A A P R 2R, B
RIRAF . ZEA B, SN 1.9 B AR Ry
AP AR SR A v, O M RE R I S L LR A I B
PR, AT T 9 1 800 m’ 5 4 FF 4 F A= 77 £

5 45 i
5.1 MXHBLE T A ER A i, T DR A

BRI S, HBEFEHITE 1.9 80 2.0 85045 X5 be

S50 P EOR B R I, PR IR A PB YR T

LR A S BRI TR 4 L

5.2 AR, B BRRE A B BRAE T AR

T i A3 A A8 B2 W R AT T 3 i 5 7 48 o, 1HL

A (R0 E e 25 0 18 AR I 30 D A P RO T 4 b

BIRE) T — s i bnitE .

5.3 JrZABCHh, 3 AR B BELE B Y £5 T

PEREXIMHZEA R, HAWHE RR I R 4F . Hrh

9 1.9 IR AE f BRA IR R X R de 2, T8 oy 1.8

P T il DX TR e 7

5.4 RHTE AR, By~ 195, Fadh

TR A5 T 28 T B R AR b FUBRE 45 0 45 6 4 PERE 1Y

A TR bR R I, AT 2 T80 1 800 m' i b I

FAE =TT K R BEES e I B ik

Sk

(1] TUBpil, BAER , IR 55 mb s —— B L
WHSEERIM ]2 0. Jbat: 0 4 Tolk i i, 2009: 59-63.

[2] AN Xiuwei, WANG Jingsong, LAN Rongzong, et al. Softening

and Melting Behavior of Mixed Burden for Oxygen Blast Furnace
[J].Journal of Tron and Steel Research International, 2013, 20
(5):11-16.

XUTEIIR , 5855 0SRG2 it DR R A4k [T ] L BT
B 41t ,2006,28(2) : 18-22.

(F#H%3BR)



K8 TEIEEVS TZ2EXF Q460C AW 2 2L 5 M BE 52 )

2016 4F55 2 1

a JTKIA

b 1/8JEEEAL

¢ 1/4 8 EEAb

B3 JERES80 mmilEIF N+357K4 403 fF Q460C {HtR £ HEZH LR

20 mm &b F.0FRLL SRR 0] 2006
3.3 HATikae

KR IE K +55 7K ¥4 T2 A BRAY Q460C AR
R e DL 40 ¥ R URE T T 34 oK o BT
24 BTG R R R AT

4  TFRIEN+557K4 402 Q460C KIS S T
4 Z5 B

41 RHIEHRIE K +557K 7% T ZARBE Q460C ik F 4
vy S A R LE A B A, T A R R A
FIRERE A HEAL L , A 250035 JEE 1R B 2% 18 40 MPa
PAE, NTTARIIE T HEsR BEPERE G R R ) XS B Al

1) i D ANV 25k RETC R 3, T A SR A

2% LAN) o

4.2 R IE K7 O TR SO0 ZH 2 44 3

E A E AT

4.3 R85 KE 7 2 F T AR OULZH 2 45 ) F

B WVEREHE o [HIE 557K By IR v8 J &R ok

B2 B RS AR T , 52 R AR 5 3 R A R

SR :

(1] KA, RARSE AEE AR B R4 i Ak Q460 2% R JEAAR Yy A
L] %L589,2005,22(2) : 7-9.

(2] /NG, ikiZe s, 2R 2Tk . TE IR 3 AR O A Y 7 54
FrE AR (1] I T T225,2013,42(18) : 187-188.

(3] TG, 537 ZE, XA IR I JOGH R 3R R BRoe (A R 3 i
PR 20 [) ] bR 96 42241, 2005, 4(1) : 44-46.

(4] XUz, 4@ A BRISRA M. 65t HUBE Tolk H A, 1981.

(5] frFm, A, 2860, 55 . PR E AT H R ik 5
NEFLT]. &) #b 3, 2008, 33(7) : 86-89.

(6] 2=, 2/, Four, 55 SR B BRER (1 F 15 i F 5
[J]./89%%k,2009(2) : 83-87.

Influence of Normalizing Control Cooling (NCC) Process on the Microstructure

and Properties of Q460C Steel Plates

ZHANG Peng
(The Wide Plate Department of Laiwu Iron and Steel Group Corporation, Laiwu 271104, China)

Abstract: The influence of NCC process on the mechanical properties, microstructure and cold bending property of Q460C Steel

Plates for marine engineering was comparatively studied by experiment. The results showed that, after subecritical normalizing and

weak water controlled cooling process, the microstructure was refined, the defects were reduced, and the strength loss of plates

decreased obviously, the elongation decreased slightly, the low— temperature impact stability improved obviously, and the cold

bending property was good.

Key words: Q460C steel plate; suberitical normalizing; weak water controlled cooling; microstructure; strength loss
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Research on Optimization of Sintering Ore Proportioning for Blowing—in

Preparing of Blast Furnace of the New District in Dongjiakou of Qingdao Steel

AN Xiuwei, ZHENG Xiquan, YANG Xiaojian, WANG Dong, BIAN Xiaosong
(Qingdao Special Steel Co., Ltd., Qingdao 266409, China)

Abstract: Six kinds of current mainstream ore from Brazil and Australia were selected to experiment by sintering cup and

metallurgical properties testing of sinter, which was used to prepare for the blast furnace blowing—in of the new district in Dongjiakou

of Qingdao Steel. The result of sintering cup experiments showed that the sinter, the ratio was “20% SSFT-15% PB Fine-15% SFCJ-

25% Yandi Fine-25% FMG Special Fine”, had the better combination property, such as the strength, the grain composition, the

utilization coefficient, and so on. The results of metallurgical properties testing of different basicity sinter of the above ratio showed

that the combination hot metallurgical property of the sinter was better, when the basicity was 1.9. And it could meet the requirement

of blowing—in and production of the 1 800 m® blast furnace.

Key words: sintering; ore bland; basicity; pulverization; reducibility; softing and melting property
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