646 523

TEREEERFR

19964E6 A

I EL LAt

£ % Eb# IR
( RJR BRI 2 B — &R, KR 030024)

2| FE R BB AL

I 4l AE
(KJEF)], KI5 030024)

B E ST e R R, PR TSR UE T R, I RET
i 7RI SRR SR RLNLAE AR € A SR F T, B LA SRR 1% &R L5 m e UL A 7 g
N @R, ARy RGN G &R AL X B EPR SR T gE, AT T4 i A b i 3h S B ER.

KERIR ESEL BEAR GMRTH

R R 245 FL 2 — DUETE K H B8 L
SHBEAR, KM+, st
L, RERRENAET . A
M, %8255 FL R — PR & 4% 1) & 8 B [ i
2, — 7 4R EIE L HUREERE, H—Jm X
BAEELHI IER e — e B, MEME
4, MEFm, K, WA RERLITRE S
B % [ A S MR AR R ER i, ANMHE RSN 5L
FeAR & B as, T H 2 Se L EE SRR 5 3
BRI, BRlOA W2 & M7 X7 Hr
TAE, {52 BORER IE7E S50 o (1) 7 00 245
FLRGES Y, T T O T AR R IR
L RIR DA NRE, A EEE)E
EEHHHRIIRE, 1FERXABRERTE
THE 7w RS LS R P B ERES, JFBAK
JFART d 650/ 1600 mm SUERATAL 2 EHHL AN
Rl TA55LE . AT, RIEIRE S
SR PR FR, BREE 7 8GELIX P A 1 5 [
WA LU IR EERES, FER v H 4 R U EE Y
X RRTETL A AT, &% F VAN LI LT A2 1)
THEVLSEIEA EEZANE.

1 FEHEENERAARTAGE

T QU R M S FLd RE v, I AL & )R
WO S TE N PR 8 R T8 S 4 v 0 2 28 5 1) &5

@ ks HB: 1995- 03— 27; &EHH: 1995- 07- 26

fn ey 1, B LR AT € B U ikt F 5e, BEAE AL
TREEDN, Tt SR IRY E H 2 e A k], R
TE 5t [ o B2 AR AE — A BE IS TR AR A )« B2 B
7, J& T JL B A A A AR A B AL S 1A)
XK R EAEE 7 B — AR R 1R, )
SINEEAGEMH, BUEMEER TR
R,

1.1 RBAXBARTERFERITEEE

R B ST AR Y R [ FE S HVS A R T
T, W2 SR AL 77 i B v R 52 2% I R AT 2
A, R HEEART G, 188 5 K7 K
NFTRE. Rk, FI%E SR8 FL I B AR E R
fix:

(1) [EAH 2 50 R ok &

(2) ZWELHITT MR, wH 4R
R a) L

(3) A &4 BRI P,

Sk BIREE, AT ST AR R ] 1 5
Wy i ke, Rp:

%%?=M§ﬁ+§%) (1)
X c AEELLH  ARALRENE; PN
MBS kNIRRT OAESIEE
MARREE; ¢ NIFTE] %, v 70 A 9 5L R B
B8 L7 1],

ik B X I N A EE A AR, kS SR

®, B, 458, RBIHK



HoL 2 A £ 3 =higa

JEHIR R RIRN:
hic, h< cTn

T= 1T, To SASTu+ I (2)
(h—- L)/e, h2cTw+ L

X TORNBREIEBULE; T. A8EH R

ARTRIE; 1, AAH AR T

KH Galerkin ¥£5F (1) k17 #H ) It
FIRA B ez EL X 73 B E AT n N
R, BELREEHE DAL, TSR
BITE V\]El’ﬁu/\frﬁﬁ

Ow; Oh

“ Dy 0y) ~

PcW %h]dxdy— J‘ EW . %hdsz 0
XA EN=AEHRIT(= i, ], m);
BLARHL

XA BInE R, [EEXERTIFERS
T

([K]+ [N]/Ae){h} =

([N]1/Defh}-a+ {P} (4)
X [K] NWIEFRERE; [N] AR A
R K (R) N B 2T AR
[PY-n At — At BFZIEAT SIS (P) e B
Z\ 4 S 1) 7] £

X5 EL B RS, &SI S E R A TR
DLSCHR 3] AL e TH R R K] 1 s
1.2 $HEXAMILTESH

FEEHLIX N & & 5 05 L AR i B fd i D [ 90
I, BT ERT K TR, Afateit

ax ax+

(3)
W i

E1 43
(a) —

(b)

e A5 L e O B . 99-
R H AL X (LA 1), TR E 1
Bz W IRIESE H . 7 RRA:

H,= Hi- (Hi- H)*z/L (5)

XF H. AEHRREHLXAE— i B LR
H . ORNBEELARSEELIX AR, H o LR
L X R R

Hi= H.+ R- R*+ (L - 2)?
K L ONEHLXKE; R AHBHRLE.

(6)

R o B s S B AT A5
U*H.= U H, (7)

ﬁEP U, A% LR — AL B AW R IR T [ 1Y
HEE; U Rl B (fHHE) .

_da_ LB
M U= a= VT,

H(5) ~ (8) A5
Ur*H.*dt= [Hi- (Hi- H.)*
z/L1dz (9)
XP(9) KM, HAANLR KM= OB, 2= 0
AT A5 T 7 L s 5 4[] B [) 1) % &

(8)

U*H.*t= (Hi*z- (Hi- H)*
2’} /(2L) (10)
= (LH + [(LH)>+
(Hi— H.) *2LHu]"?)/
(Hi- H)) (11)

1.3 tESH

A ELLRJES] d 650/ 1600mm fHiE
WERFEFENLN B AR, HIUAIRSF. TER
St LESEE R A2 LR .

wiRHEFLITEEER
THERAY

— fa A



+ 100° R E A 48R

19964E6 A

2 HEHERSH

XX IE B ARG FN G FLIX L B G E
BOZ XA A B S RE R A
. BEEEE T ZSME X EELE
2 — S B A R T B FL X P R T [
I, — M R R B L B A A R RIS, BT DA
PEELH R IAEE RIS, L AR
A%} 2 ST 8 L X IS K - SRR O B g
7, R L5l LA EER L
2.1 HiHRESHILXKE

KEMARY, EREFILRESTHEX

5B XKEZ LML 4~ 1/3 K6 E W,
W EE AR S B MR iR R, K
2N T B E N963 K, AR L. 409
x 10°HT, 8% 5L B AR fb ) 45 1 XK B [ R
HEE2(a) (b)) (c) 8RR T HFLIEE A
0.5. 1.0OFI1. 5m/min BB EXKE( L)
B, B2(d) A%EFLERE S %S XK (B0
KE) MR ARML. MBI, MEEFLEEd
KB, #iEXKEDLE, Bl EAH,
LR TRPU N, R T LA, R g
— D BRAR, AR T REAE QLRI L[, [H55

=1 d650/1600mm HF N FELINTES HFE

BEELAL(HAN) faa IR ( Dk 4i4n)
HELRIME d 610~ 650mm G INEE 0.308]/ (kg*K) H B8 BE 1060 mm
HEARKE 1600 mm [ 45 L i 0.214]J/ (kg*K) 1 R 933.2K
G i 963~ 983K FE AL R 93)/kg SRR 181.3W/(m*K)
PEELX K 48 mm HOBE 7 mm SEIREH 774,71/ (kg*K)
P ELH R 0.8~ 1.2m/min [ A5 % (293 K) 2703kg/ m>
W H 1. 409 08x 10° A EE(960K) 2439ke/ m?

B2 HiIlERETUNHEXKERZI
(a) —Us= 0.5m/min, L1=4.58mm; (b)—Us=1.0m/min, L1 =4.58 mm;
(¢)—Us= 0.5m/min, L1=4.58mm; (d) —F5IEE 56 iE XK E KRk



FetHE 2

A

s RAE: R

P 2 L kI 3 R 1 A e [l

FLakFE . B FLaE Rt B B A )
M, 4@ E AR, KGRI 72 N
HERER. E2(b) AXRIERHE] BIREREE FLAL
H AR I B, B 85 XK R 24 7 A
BELX K1/ 5, #E2(d) Brés Wl £,
EHESHIRFEAZIIEN T, SR FLE
FERZNL. 2~ 1.6 m/min, KRR 84
ML 85 5L B ] it — D4 A,

2.2 $hELEESRIEE

BEELE B 5 IR R ok RN A R,
B R = I 7 PG FLIE R, DURIEER I 78
oy, Rz, IR R T A 20 i
CAB7 b3 B A 4. 35 2 Ao e 85 5L 2% A i R iR
[ESEm10°C, s B AH M FEIK A2 mm/ s.

MR 4 R a8 I IR L AR
FF7E958~ 963 K, FITXf M. [ # FLIE EZLI N1, 4
~ 1.6 m/min, HFES5EHHIEEZEEFIRR
IR AT Ut B R SR ) B SR FH IR B I 1.

2.3 HiHLRESRIEE

TEV R BB EFL AR T, ¥ 2008 B2 52
BELEE R EERN R, R RBIEIRE 963
K, o7& K 5 B2 0T 45 Ll BE B R e, T LA
RERY, HEANKRERSIC, AHRE
Af3EOR—f%, BELEEHE R, W0, Wk
PR LR S5 A HK R R, REEHEL
BLAE 7= B8 77 1) B B4 .

3 HELIRENEHSIRE

KA HE A Rtk R 1R T2 %4
THAEEIERRHEAT TSR, HE R,
Hz< Ldmm B, (WLED), &JEEEHABRE;
Mz 21 dmm B, BEFIFHE R, FHEH
JF; Zz= 12.2mm W, EJRambtiE. Kkl
4mmSz<12. 2mm AR IFIREE T4

*2 RANBESHILEEHNXR

GEE IR B Vo 1 L
1.409 0% 10° 16. 6mm/s

963 K 2x 1.40908x 10° 33mm/s
3x 1.40908x 106 65mm/

JEHEE X, SEEHEX SR KEZ N -
4, BEELEREBONERE.

3 % o R O i 2 5 2R T T P 1) AR A
oL, ERELIX A, FDIRE S TRERE, 5

E3 #HAEFLERESRERE
B 3L fL il 2k

HERE, wRESTHRE, FORESE
I B T — 8, THEAE R 5 SRR 4] P fit
Hrse s BRI &, Pzt Sk e H AL
AR B ERER, F A &R L 2R
NEITHENL BEEL LR

S Xk

1 5k &%, LiE£JE, 1991, (4): 14

2 BRIGTESE. BB A R REE. ER ER K
FR AL, 1991.

3 fLEEE. ARTEEARER RN, dbal: Bl R
#t, 1986.

4 DYRE BWHBRESEHLAE. K
FR AL, 1992.

i Rg ok K2

( FH:10570)



FetHE 2 M FE % NiarT 1aaNbo B & &5 40 IR # 2% * 105-

LOW-TEMPERATURE HEAT CAPACITY OF EACH
PHASE IN Ni+Ti«sNbs ALLOY

Y ang Guanjun
N orthwest Institute for Nonferrous Metal Research, Baogi 721014
Hao Shiming
Dep artment of M aterials Science and Engineering

N ortheastern University, Shenyang 110006

ABSTRACT The heat capacities of Nis7T 44Nbo and NbsoT114Nis alloys in the temperature range from 60 to
350K were measured by means of an adiabatic calorimeter, and experimental data of heat capacity of Nis7T i44Nbo
alloy were fitted by the least square method. The heat capacity of TiNi phase in Ni47T i44Nbo alloy was calculated on
the basis of additivity of molar heat capacity. The transition peak between 215K and 260K was associated with the
reverse thermoelastic martensitic transformation. Transformation start temperature, transformation finish temper-
ature, transformation enthalpy and entropy were determined to be 4,= 222K, A= 255K, AH = 411.9%£2.5]¢
mol™ ', AS= 1.76X0.01JK™ "*mol ', respectively.

Key words NisTiuNbo alloy heat capacity thermoelastic martensitic transformation adiabtic calorimeter
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NUMERICAL SIMULATION FOR SOLIDIFICATION
OF ALUMINIUM-STRIP IN CONTINUOUS CASTING
AND ROLLING PROCESS

Shi Rong, Cui Xiaochao, Sun Binyu
Taiyuan H eavy Machinery Institute, T atyuan 030024
Lu Suozhu
Taiyuan A luminium Plant, Taiyuan 030024

ABSTRACT An enthaply control equation with FEM for heat transfer process in two dimensions and its soft—
ware FEM were developed. This software was used to analyze the relation of various operational parameters for
the steady production of the Twin-Roller Aluminium Casting—Rolling M achine in T aiyuan Aluminium Plant, and
the way of raising the Machine’s production. Since the software has immediate simulating function for solidification

process of the metal in casting-rolling region, so it can be used in metal dynamic trailing in produing process.

Key words continuous casting-rolling solidifying heat transfer finite element method
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