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Numerical Simulation of Temperature Field of 304 Stainless Steel Rod
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Abstract The three dimensional mathematic models of 18- pass continuous hot rolling for 304 stainless steel rod and
wire have been established using three dimensional thermo- mechanical coupled elastic- plastic finite element method (FEM)
by commercial finite element software MSC. Marc. The process is simulated using three continuous models, a rigid surface at
end of each rolling pass is employed to make the workpiece run, and the data between each two model are transferred by in-
terpolation to get temperature fall curves at center, medium and surface of same section of 304 stainless steel workpiece dur-
ing the process from outlet of heating furnace to end of 18th pass rolling. The results showed that the calculated value coin-
cides with measured value with error S ~ 50 C.
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Fig.1 layout of rod and wire continuous rolling mill
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Fig.2 FEM model of continuous rolling: (a) roughness rolling process; (b) first intermediate rolling process

Xt BB R AT (R RE, R A B 5 R R B
ZIRIBRRTBEN

4 4
Cljma o pqcmkl

- Cu - -
do'ij—{ ’ G,;CWUH'\L(%'U)ZH,

dey (1)

A o WPER A- R K RIERE, B B
THAR LLHARE ; H'- BB BEAL R 50, 3 45 1ol (R A

LRI . B = 22

é‘g_po
1.3 #ESHE
LREHABRERE— M EANREN AR
A, R R,
o aT o aT o oT .
a(’%a) +a7(’%a7) @(’% a) tg=
5 (2)

A q- ARERE; o BE; C- W k- FHRFR
¥,
1.4 PAFREME

0 B P EL AR AR AR ST R
REMANGE—FR:

g=—A(&t/on)=h(T-T,) (3)

RNep: FELFREEE; T. - RBE; r- S50

HMEHHZRNEMREZREE 9.5
kW FLAERTER T R A R q =0, Thildk
BHREE 0.9, BEAR VL FEAEFLEMEL
15,

2 GEREGH

BEBRIRHERER, KK RS BRIEE
G5 kR, e Rl — B LB PR
HA, EdX 3 4 A AT LR 3] 304 R M
B 18 EWEL IS B AR, I 3 FTR,

ME 3 S a] LB BIEL S 8 A IR A e
o ALHFES R KRS, £ HRERE TR,
H T H A RRE, DA RORERR TR,
FE 1~ 6 SBZRIELHIRT, AT R S AT
SE AR BHEE AR FE N, RAEEE
BRAR—T, MR E, R B BE TR,
T FS, L = A R E MR e L 6 18
WitBEPRE-H L. FHREOESZATMER


http://www.cqvip.com

e BB

%2 %

1200

1100

s /C

1000

300

800 | c H E
L NHH ™~ b

700

0 20 10 60 80 100 120
WUl /s

B3 SLHIET 304 NEMELFEE E5 SEREN

Fig.3 Temperature distribution of different location at sec-

tion of 304 stainless steel workpiece during rolling
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Fig.4 Comparison between calculated and measured value

of surface temperature of 304 stainless steel workpiece
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