P11 1) hEEEEREFR 2001 4E 2 H
Vol. 11 No. 1 The Chinese Journal of Nonferrous Metals Feb. 2001
[ XE4S] 1004- 0609(2001) 01— 0010- 05

:.Muu. 2K ﬁﬂ/f/\#ﬁ%n *ﬁ%ﬁil. *E E|’] ulLT\j] 'Iku_.\

,—\—»,_v_,l

AN, FHZ

(1 K5 E R B

[ FE] % XKSBORSEE KR E MR B Mmsh b BN
SR BN U R B A AR, A R G v SRk R % R

b, S TSN
FasE A7 4 1R 5 4L 1K 4 JaR 0 VB I 4 3R 3 A
[ RH217)) WM S8l ARk

[ FESES] 76331

XA s e
Be RN ZR, KR 030024; 2. #E1lK2: HUBE R4 B, 28525 066004)

RSN .« 755 L D 2 3 20 A ) e i
CH T ORI R A R A AL BLAE

[ CEAFRIRAS] A

BN % B L e i 5 FL AR 5 A 0 — R AR
MTTZ, &5%iH] %Tﬂz&f?%%mmﬂ
A S, B R AN B R BT 4, W
EE%%%I%WH%&H%ﬁ%W%F%E@%
B, XA A EIE « ROIR 8 v
FEIIREN o T 501X <5 8 1 ) 4k [ A1 B 2 6 4L
T R ) P R R SRR . SCRR[ 1~ 3] A 3 X i &
HHELL R LS X T ESH 2 ML RAITT
RN, R K FELIX 48 FH s . SCHR[ 4]
V25 K A BRCIERRL T XU 5 AL AN AN L R 1 7
ARG I, b T B LI R N L R E
W2 DA K i3 SR S 2 M AR R . SCHER
[S]EHF A ELIX 4 8 A 3 S i, F62R H Ui ok
oL ELIX &8 m sh kAT 7 7047

B X &R (WA SE REIR G 8 R EER)
mﬁ%%#wﬁﬁﬁﬁﬁ A SCAE AR B 5L

WA T o M R b, 15 2 L X & AL B
Aﬁ K FH AL bR B2 85 5L IX AR S A TR 3l

BEATHEARI, M B4 L DG B L 2 S 5 A2k
M.

1 RABRTIEEUFIL RE D2

I AR T & B A AH 2R B = 448 U BR T
AR ) SR KRS d650mm x 1600 mm
AR MRS FLN LA RS € A S P FLIX &8 )
e[ AL S REREAT 70 M, 49 2045 5L X i B2 3 Tl % B2
AR, PR R EE AT ELIX 4 R T Bl 1

© [EEWA] Lt ARE “f FeL I H (991061)
[TEBE ] /(1962 ), B, B, Lok,

[ Y #5 B #1] 2000- 3- 30;

RS o S ST L DX AT A L R ] I 1) O AR
P AL DX < e g B L PR A i A [ S SCRT 1, 3] fi
HHL) .

TR T 1. B FL R AW 5L X 52 W L AR
Ly, HIR AL ERARIMAR, £ AL E
z AL

ho= he+ R- JR?- (L - z)? (1)
AR F i 8 e B mT 1
u,*h,= us.hs (2)
= giz u;%i (3)
(1)~ (3) "5
Roll sleeve

Cooling water

Molten pool L

B1 BEELIE R vk SR A i
Fig. 1 Schematic diagram of calculation model

in cast-rolling process
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Table 1 Cast-rolling equipment and process parameters

Roll size Casting speed Roll Thermal conductivity Specific heat capacity Density Initial Roll gap M eniscus
/ mm /(m*min~ ') material /[ (Wem™ 'eK™ 1 [(Jokg™ *K™ 1 /(kg*m™?) temperature/ K (initial)/ mm height/ mm
d650x 1600 0.8~ 1.2 Steel 48.6 519 7800 298 7 48
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Table 2 Heat physical parameters and heat transmit coefficients

Thermal conductivity  Specific heat capacity Solid density (293 K) Liquid density (960 K) Latent heat

Maema /(Wem™ oK~ 1) /(Jokg oK) /(kg*m™?) /(kgom™?) /(klvkg™ )
Industry aluminum 181.3 774.7 2703 2439 93
Liquid temperature  Solid temperature  Initial temperature Even heat density of Heat density of air cool part
/K /K /K casting rolling part/ (Wem™ %) /(Wem™?)
903 873 963 1. 409 08 x 10° 7. 0454 % 10°
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Fig. 2 Temperature distribution of cross section in cast-rolling blank

(z —Distance from surface of liquid metal)

(a) —z= 7mm; (b) —z= 11mm; (¢) —z= 15mm; (d) —z= 20mm
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Fig. 3 Solidification state of cross section
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in cast-rolling blank
(a) —z= 7mm; (b) —z= 11mm;
(¢) —z= 15mm; (d) —2= 20mm
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Fig.4 Solidification state of vertical section
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Fig. 5 Temperature distribution curves of

surface and center in cast-rolling blank
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Fig. 6 FEM net in cast-rolling zone
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Fig.7 Metal flow line and speed vector

distribution in cast-rolling zone

(a) —Metal flow line; (b) —Speed vector distribution
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Analysis of flowing state of aluminum plate

in cast-rolling process with imitative flow function

CUI Xiao-chao', WANG Yowhong', LIU Cai’, SHI Rong’
(1. Department of Applied Science, Taiyuan Heavy Machinery Institute, T aiyuan 030024, P. R. China;

2. Mechanical Engineering Institute, Yanshan University, Qinhuangdao 066004, P.R. China)

[ Abstract] The flow of metal in cast-rolling area ( liquid metal, sticky metal and solid shell) is an uneven medium flow. By analyz

ing the temperature field in cast-rolling part, the controlled differential equation of the flow function for an uneven medium flow was

studied, and the equation was extracted with FEM. In a steady production of the twinroller aluminum cast-rolling machine in

Taiyuan Aluminum Plant, the solidification transmit heat and the flow of metal in cast-rolling part were analyzed.

[ Key words] flow function; continuous cast-rolling; FEM
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