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Thermal distortion of blast furnace copper staves
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Abstract: Fullsize three dimensional model was established according to copper stave with insert in a certain BF.
Based on the finite element analysis, the stress and strain of the copper stave under a high temperature were calcu-
lated with the methods of thermo-structure coupling and the results are almost identical with actual measured data.
The results indicate that neither temperature nor heat stress of copper stave under a BF operating condition are the
stress formed sufficient to cause crack quickly. Comparison of the calculation values show that the trend of thermal
distortion of the copper stave used in BF can be affected by temperature distribution, installation manner and the

location of bolt. All these provide a basis for the design and installation of copper stave.

Key words: blast furnace; copper stave; stress strain

B KA AR T I (2 22
HEKRNX . i TR 408 [ B, WA T
Bt L ) T AR A K 20 FLLE, FK
AT PR 64 HBERE AT T BFFCHIRAY ™

SN ERFR, BV H B ARAR N BT R el

2 2000 4, HANDEA 33 FEmE TR T AT AIEE
FERRE, Hve HBEE P A v, TR, B
BRAAR I T TR R A A e JEET DUERAR

O EEUH: BFRAREEESEBTUH(60472095)
WeAs H #: 2005~ 03— 25; {217 H#: 200507~ 18
e A BR(1964 ), &, BIFHER, L

M 20 22 80 AR LIRAEFE )72 Al F AR 2% A K
RGPV AIRE | ARV AR T DL SO AR T BRER VA £ BE
FRRBURHI S FE, R T RE R EHR
it TR, ARV EBELE AL T A X 4
SR RSB B AEESE AN .

TR ENEEAE Ve M B, KR ZARAL . i
JE AR AR 51 0 BE AR RAN g (177 A, BEAA SN A7 4
NEMA N E NG HEE . TR

WIEE: A Bk, Bt EiE: 010~ 62349859; E-mail: shilinshil@ sohu. com



BISHEHE 128 VSRS ¥

TR P A VA B BE [ AR T . 2041 ¢

N F7 i F VR SR S S e R EUN R, 3
IR TR, Sl 2 AR iR AR & 51
W5 BL . BRI,  TH AR YA 1 BE 1 BE 5 RN g AT
LA B B 4 v ATVBE £ vy vt I A R A
M54 . HHT, XA SBERRET T BB LS
IS SR BB AR T ST A A
BE [N 3 A8 PR B AR UL I A SR F S /D11 L AR e
VR T fUR T 4 RO 4 ABELE iR P L 10 B
TINARAALE DL

HT T A S 45 RO T B A AR R (0 s A B
KRR R A EEE X, BRI R
i AR TNBE N BFTINS B, 45 6 IXP A4 21 EBE (1
A SLIHE, e TR IR A 2
. M ANSYS T FRIGE A, KA —Ems
(BRI VE 5 T HvA B BEE RS I N (R IELE 3
A KT, SRS SCREEEA — 8, Rk T
THEBR R AT R AT AT o OF DA ke, 2 —
A3 MTABAT v i e v RVBE I g [ A8 2 B A PR AR 3R
oL .

1 7% AVEE (F AR S g

1.1 SEGVAHIBER 25/ S50

8 HUAE B b A A B R AT S SE
HEER S HO VS HIBE R ) 906 mm X 145 mm x 1970
mm; WHEE N W, AN 48 mm, YHEEIAS
FETT A 4 4%, FETERE T 350 oy A, TEIE () R
250 mm; FERAEEERL A SiC RN KA .

1.2 st

H T HFFUARA HIBE R TR, 78T S SE
Ihn EXHARAEEESEAT T 10 1 R RISE K, SE
B N RS SE L S P L . A ARUA T,
KA HIBEER L R FR O #0THD, A 7K I TH PR A ¥4 T,
w4 AN TR R - AN . 7R
AT« VA T SR A P AT — e i TR I 2 R
WLEZ Ve HVEE (U5 FE 3 AL o« A T I ¥4 21 BE 1 4
BRICHAR, TR TN L R BEAME T NVA
FOILE 1), e 5 s AR T HE B B i AR
SE I B A5 s )90 R N AR

CEREAE LI PN PR VA HBE R T BTH L VA TH
Ah, IV 4N BB ITE € . b T RS
HIBE SRR A R B AL T AR TR, 7 P Ph 2y it
ITHARTESE R, 1) VA HVEE (1) 4 TH B A AT o] B8 42 [
SE; 2) AL —ANERLE - SRR R

B 1 A A BE Y T N AR A A B
Fig. 1 Schematic diagram of

strain gauge position of copper stave
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Fig.2 Computational model of

copper stave with insert
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Table 1 Properties parameters of copper

Coefficient Coefficient
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C conductivity/ GP expansion/ MP
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Fig. 3 Strain nephogram of stave
without fixed pin for

hot test along x-direction
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= — Axis of hot side without fixed pin

* — Axis of cold side without fixed pin
» — Axis of hot side with fixed pin
* — Axis of cold side with fixed pi
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Fig.4 Strain of axis under two

constraint condition in hot furnace
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Fig. 5 Comparison of strain value
measured and calculated of stave without( a)
and with(b) fixed pin at furnace
temperature of 1 000 C
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Fig. 6 Strain nephogram of stave with five

fixed pins on blast furnace along x-direction

» — Axis of cold side with fixed pins
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