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The Estimation of Strength and Fracture of Metallurgical Coke by
Thermal Shock

- Nobuo Suzuki, Shozo ITAGAKI, Shigeyasu MITANI,
Sennosuke SATO, Takayuki SUZUKI and Tsuneo OIKAWA

Synopsis :

A fracture mechanism due to thermal stress of metallurgical coke in a blast furnace is investigated by
nonlinear transient finite element analysis of heat transfer and thermal stress, as follows;

(1) Thermal stress distribution in a coke disk heated locally by Joule’s method.

(2) Effect of initial temperature, thermal expansivity and diameter of coke on thermal stress distribution
in a coke sphere.

The strength of coke during rapid heating at high temperature can be estimated. The possibility of ther-
mal schock fracture is deduced to occur in a lower part of a blast furnace.
Key words : coke ; blast furnace ; thermal shock ; thermal stress; tensile strength; FEM analysis.

CRET B EHTER,

ZD0dHBEESRLETO

1. ¥ B

EBIFENI— 7 20LIIEFICER, BFE, V) 2 — 3
UG, TVAITY v 2 RUBMHBILIZX B LD
LS NV, a— s 20BN, EEME
BMICEHENBTEICEABHLE T AN L—AY
A NRAT HBEOEERT TORBELILIELSNS.

I — 7 ARF DSBS WD ERLFPICIRE D R
BEL, FRICK - TEET BRI T — 2 2Dt #
WEME Y RO S & EBELIEIBET L. Ba5Y%
HIRERTERLT- % 1000 %\ L 1500°C O FFES T I hEk:
WKHERATAHI LX) BEMEREITY, BAHEBICILSE
KB B LR FWNORES A - BIe N 5 A OHEE %
Tol:. BEOLOHAIEEICIIRD L) REES» D 5.
OFBDERIALT D 7= O NERCTREIRE LB AICE
DBREBUIES T\, QK FHOBBENIIR FRE
B DBISED K K B 70 REDE RS, T8
R, RMEBX U a— 7 2BPHEICL Y RE DS

FHAUH B ISTERE T & B AT AEH BB E RO b h e wE

LA, QUEIRE B X UFHSIEEN TR b AEHEY
EABMLVWEBbLRALL— 27 2 A EEORE LK
W,

EHOE, BROVCBVLWTAREBABUNES,
WESEEICRE TS L OCABAOIREDEAZE T
B ORMEET S Ta— 2 ZABIRRERA L5
T2 — VBRI X % SR RER (DU, AN & B 3)
EPCELDBEH I 7 ZA0ORIRIC B 5 RERIER
BLU2400°C $THOa— 27 ZADHBREL HE L 7.
WY ERERTFE S 2 WA IC R BRo (2 )XNE AV
T AE RS S AHRRRL VBEHTES, L2L,
=7 AEBBIREOREREEIKEC(2) XAV
HHEELETIIMBEN D D, BRI BV Cki A EEHE
BHE LTz,

KEE T, BULHEEET VLD ROKRETE1T-
7z BEEROC 81T % A EREM B L OIEME E BV TR

ER3E 1L A 12 A% FH44E 4 8 10 HSHE (Received on Nov. 12, 1991 ; Accepted on Apr. 10, 1992)
*  NKK #k#$#5f7c77 (Steel Research Center, NKK Corporation, 1-1 Minamiwatarida-cho Kawasaki-ku Kawasaki 210)

*2 KPR
*3 RWKFTLF

%K T1#% (Faculty of Engineering, Ibaraki University)
(Faculty of Engineering, Ibaraki University)

*4 NKK rrgeffse P)f (Advanced Technology Research Center, NKK Corporation)

— 162 —



O — 7 ZADTHAEERE B X OBERBIEOHEE 1117

s O AARNEG 54 % 5TE L 2 — 7 X Dl Bl B
MEREET A, 7, BN TFLEEIERT CAEMEAL
7B A ORTFHNOBIE S % FTHE L, ISR
T E T 5 2 LX) EFATORBEERLOTEE
POV THRET 5. 2— 7 ZDBBRFIAED TS
DEHHVIZT— 7 ZAFEHEBOENTKENVWIELEZS
NasDOT, ABREORBERFESR 2 H5E O ELH
BIAEHEEE B L UBRHESLOWERE~DORZE IOV
THhAEbETHRIT 5.

2 #ISHEH S

SHERUTO 2 0% % e LCERLZ.

(1)a— 2 2PNz

BEHRI CHEM L 72 IBONSGRER 12 35 1) B IR 7
HERFENME P COMBEMECTEELERL 72, HK
MBGETIRAD & 512 L CIRAEEHE S KO 5. BHIEE
2R, B & h O MWEEA O LT @ FEOHRICEE
2¢ PP ER S Hfit s ¢ 5, B IO TH
B AMENDRECHL»LORART S, BRICHEEL
RERF % ¥ a— VINET 5 LB FMICIRE LR 2 A
L, BUEHHFREL, ZOBEHT— 2 2O HAEE
MEY EES & a— 2 ADIET S, Riney® O BT IC
AT BN B 1 KB A5 A o Wl A —
E DA BN AT I INEEEE OFEEIZ L 72485 T
EFREBIEN &, FABRNERAELERT (BT
BUTHIRAL V) HERSNAREPORKEE
1), BWIEE o FEORIZERTICERFIRENB X
CHULERIC B KEMIC I BAE L, a SR DRI
SIERV B REMRIE ) B & OGRS B KT RIS T 558 4
T4, BELY 2 — VT B8 (LT, IngkksR &
BET) S & LA BB D A %I
BIOETHO TR % & 5. IMBGHE T RIEH.0E8
LR OBEEINE L BV BIEH BT 5. S8
DHBA IO WTENELEL TREL TV, {BRR O
BEF FERR L COR o - BB A O R/NE il & BRIER
HEOBRKENEOTYEE P L45H. BERIEN A
(1) Rick kDB,

A—-—-S*ﬂP/iIrh(a/Rd)zf ............................. (1)
ST Sk BWRAKERTEITHY, a SIEDGFE
1.066 X 1072, a EDHA 2.17X 1072 45 (HL
a/R70.3)%. BREBROMBLEBS % LICHV LR
BHIEEB AW L 2MBRIETH Y, MEBLIVENL
OB % TR TR Y. P BN om#kic
BB WONLENETH 5.

(2)a— 27 AIRHLF 2N

(a) Coke disk model

(b) Coke sphere model

J\»r

Fig. 1. Mesh divisions for FEM calculation.
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Fig. 2. Thermal expansivity used in simulation
model.
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