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Thermal Shock Fracture of Coke for the Blast Furnace at High Temperature

Sennosuke Sato*, Akira Kurumapa*, Yutaka Kypo**, Takayuki Suzuxi**, Shouzou Itacaxr***

Abstract - As coke for the blast furnace, coke needs a suitable strength to make permeability of reducing

gas in the furnace at high temperature. This paper deals with thermal fracture properties of a lump of
conventional coke. Thermal shock resistance and the fracture toughness are emphasizingly studied by

means of Jules heating at the central area of disk specimens. Thermal shock resistance and the fracture

toughness up to 1800°C are determined. Diametral compression, bending and compressive strengths, Young’

- s moduli and mode I and mode II fracture toughnesses are also measured using disk and rod specimens

which were cut from a lump of coke.
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Fig. 1 Cutting of test pieces in a lump of coke.

Table 1 Sizes and numbers oftest piece of

conventional coke.

Iten Size(mm) |number
Thermal shock resistance $30x3 8
Thermal shock fracture toughness|¢ 30%3 1
Diametral compressive stirength $30X%X6 5
Fracture toughness (mode I) $30%x3 5
Fracture toughness (mode 11) $30%3 5
Bending strength $30%3 5
Compressive strength ,% g %8,’2%% ‘g’
Young’s modulus $30x%6 4
(1) (2)

(1988)
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Fig. 2 Measuring methods for disk tests.
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Fig. 3 Vertical section of the high temperature
thermal shock testing apparatus.
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Table 2 Mechanical properties of conventional coke
at room temperature.

mean n| Sd
value
Bulk density
Y (g/cm®) 0.973410.07
Young’s modulus
E (GPa) 5.48| 4|0.82
Bending strength
o (MPa) 10.1 514.67
Compressive strength
6. (MPa) L 16.6 514.44
T 17.4 512.95
Diametral comp. strength
o ux (MPa) 4.89] 5/0.49
Fracture toughness
model Kic (MPa m” ) 0.21] 51(0.08
nodeIl Kgc (MPa m* ) 0.33] 510.11
Knoc /K1c 1.57 -
Thermal shock resistance
A4 (M/wm ) 0.88] 81 —
Thermal shock fracture
toughness 7 (W/mm* ) 4.25] 1| —

n : number of test piece
Sd : standerd deviation
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Fig. 4 Electric powers in thermal shock resistance
test of conventional coke at high temperature.
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Photo. 1 Confirmation of fracture in before and after
thermal shock resistance tests at 1500°C.
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Fig. 5 Thermal shock resistance of conventional
coke at high temperature.

3.2 REBEIRMME
Fig. 6 (3 SVEEBHERME VAEIC B U 2 ¥ 2 — Vil

1.5

@ Tractured
O Did not fracture

W (kW)
0—0

05 r

0 1 1 1 i
0 500 1000 1500 2000
TCC)
Fig. 6 Electric powers in thermal shock fracture
toughness test of conventional coke at high
temperature.
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Photo. 2 Confirmation of fracture in before and after
thermal shock fracture toughness tests at
1500°C.
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Fig. 7 Thermal shock fracture toughness of
conventional coke at high temperature.
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conventional coke.
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