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Table 1 Cooling specific surface area of the water pipes
with different ovalities
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Fig. 1 Schematic diagram of the cooling stave sections with different water pipe section shapes
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Fig. 2 Cast iron cooling stave for the experiment
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Table 2 Inlet and outlet water temperatures of the cast
iron cooling stave water pipe

1 -2 -3 -4
800 257 282 25 282 25 283 26 284 27
950 280 317 37 316 36 321 41 322 42
1100 267 310 43 310 43 317 50 317 50
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Fig. 3 Distribution of the residual stress detection points at 90°
bending part of the circular pipe
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Fig. 4 Photos of the residual stress detection at 90° bending part of the
circular pipe
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Table 3 Residual stress test data of 90° bending part
of circular pipe

o,/MPa o,/MPa
Al -181.03 -85.71
A2 +172.15 +103.14
A3 -121.11 -65.06
A4 -109.07 -59.70
A5 +30.54 -22.30
A6 +127.99 +25.85
A7 +118.76 +22.48
A8 +28.95 -17.70
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Fig. 5 Distribution of the residual stress detection points of the
elliptical pipe
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Fig. 6 Photos of the residual stress detection of the elliptical pipe

Table 4 Residjal stress test results of the elliptical pipe

o,/MPa o,/MPa

B1 +38.38 +149.01

B2 +43.72 +146.25

B3 +18.37 +103.11

B4 +25.34 +93.28

B5 +24.02 +89.43

B6 +16.66 +106.58

B7 -35.21 -41.44

B8 -27.40 -64.08

SEXEL:

=7
o - JOLTS

2.3 FHRMNOEGNERD
RIBEE 0 B HEMURIERN N NERRE,

BT SR ERX AT T AHeESE, Fiiz
HBUKRNDRETHENTA, HESENESR
R KFIRE S @RERN T, sRKRIERAIN DN
172.15 MPa, [V FZMHEMMAITSIMUAGIE . 1R
EHEENERRNDENERRE, BTRAEHK
o, INEXRENE S B AL TR ESE, HWEHE
REREBEDTN, FRES@RRRN KT
e B MAVGERR ], BRARTRRAIN /]79149.01 MPal]
146.25 MPa, o3l FHEE RS B9 IR
B, LAY, RRIBEESREEEHE, HE
BRRAERIN N FEMI B EMNRAILRILN
71, BIBEYAEERSSY%, FEMEBE/NT10NT
LB AR E335~475 MPa, WIRHEES REATF
0AMMBEE, BARAERINNDLEESE /N, K
BESIGEHTHREEMRE, WERSBIAIERNIIH
ENFEAEER0ESHE. Hit, HERSHES
A TAENE SRR, BJLIHESENEE
RIfERZEK,

3 #hig

(1) RAEKEEHERATNEMET, HKE
AOMEE EE R 1R EI0.30Y, EISANELFRMmAL H2.3551E 00
F3.065, 1EH030.1%, FHUBEIKERSAILEREIREL
B KENX, FIEEHREERIEINMmIEN.

(2) 2Nd3es0E, JFKERERRE, MHBEIX
B AENTIKEERESTREMKE SEEER K
BE, HEREBEEEFSEINE.

(3) RAEHZEHITHES A, 1%IR0.4091%H
BEEEREEHE, BRENRAKERAND/NTE
#MI0° BERIRAILRAIN ST, BIELNNEERISS%,
FHEE/NF 10N AE N E IR R E335~475 MPa,
Hitt, RAESGEHTHESHRE, TSXTEN
BIEMARINE, JLURHESEEFEREK,

[11 &R BIUE 28 = XEKSPERSINEHERSMIMENE [J]. ik 2021 40 4 33-36.
21 FREE 2k BER £ ETHEENENSIERASZTIZMR V). §8& 2020 69 7 716-721.
[8] AESPRISEABERARARLMNA [J]. FEAE 2020 30 9 138

4] RIE B TEE £ SIPRIESIIKEERMR ] Nk

2008 43 2 18-21.

[6] ERHhE KER £ £ SAEERERNUSIPFELIER S A EANFIMIAS [J]. %515 2016 65 6  542-548.
[6] ZlE¢ KER AOEE £ RELXFERSINBERSRICHSR 0] #515 2014 63 4 391-395.

[71 HE OEE KER % BEHIOSIHEBERSLINSHEBRI V] HF&AR 2014 35 11 2629-2631.

[8] =Rt KER Emi = HMESIERLIENSRNIRS ] s EREaE 2016 36 7 709-712.
[0 BREF KEZE. SIREEERRN DML SHHT 1] AR 2017 55 3 26-29.



Jothiss
Z&:ﬁ;ﬁmﬁ BN - 51 Vol.71 No.3 2022

Study on Cooling Capacity and Residual Stress of Elliptical Water Pipe
Cast Iron Cooling Stave

LI Jia-lin*, LIU Ying-chun?, SHEN Meng®
(1.The Fourth Research and Design Engineering Corporation of CNNC, Shijiazhuang 050021, Hebei, China; 2. Hebei Tianyu
High-Tech Metallurgical Casting Co., Ltd., Cangzhou 062350, Hebei, China)

Abstract:

Cast cooling stave is the most important blast furnace cooling equipment at present, and its cooling capacity is
directly related to the long-life and safe operation of the blast furnace. In order to improve the performance of
the cast iron cooling stave, the cooling capacity of elliptical water pipe was analyzed from the perspective of
cooling specific surface area and experimentally verified, moreover, the residual stress of the pressed elliptical
water pipe was detected. The results showed that the cooling specific surface area of the elliptical water pipe
was larger than that of the circular water pipe under the condition of constant cross-sectional area of the water
pipe, and it increased with the increase of ellipticity of the elliptical pipe. The cooling capacity of the elliptical
water pipe cooling stave was significantly higher than that of the circular water pipe cooling stave. The
residual stress of the pressed elliptical water pipe will not adversely affect the use of the cooling stave.
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