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Abstract The effect and laws of microwave radiation of coal samples under uniaxial compression
are experimentally studied and theoretically analyzed. Experiment results show that loading coal
samples have the microwave radiation effect under the condition of uniaxial compression and
accordingly in the frequency band of 6. 6 GHz, and the microwave radiation precursors indicating
the failure of loading coal have 3 types. Based on the dielectric physics the phenomena in the
experiment are explained scientifically and rationally. The brightness temperature vary maximum
value of the coal under the uniaxial compression condition is 1.9 to 2. 7 K, which shows that the
microwave radiation effect is superior to the infrared radiation effect. With principles of
microwave remote sensing, the influent factors on the microwave emission effects of the loading
coal samples are analized. Study results show that the microwave radiation precursor laws of
loading coal make the microwave remote technology have a more widespread application prospect

to predict the dynamic catastrophe of coal.
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Fig.1 Microwave radiation experiment system
diagrammatic sketch of loading coal
1— Testing machine; 2 — Insulating plate; 3 — Coal sample; 4 —
Microwave radiometer;5— Microwave radiation data acquisition
system; 6 — Load control system;7— Electromagnet shield room.
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Fig. 2

Microwave radiation precursor law on loading coal from 8907 Face in Meiyukou

(a) Bright temperature variation trend of loading coal sample; (b) Pressure variation trend of loading coal sample.
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Table 1 Experiment parameters of uniaxial compression
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Table 2 Experiment parameters of uniaxial compression

FEE M A

KT M a7
8506 T {E T

g RS Wi B

®50 m X
100 mm

Pk S

PR 4 6.6 GHz 2 mm/min

284.5

29401 (a) N

2935+

293.0 -

K

- 29251+

292.0 -

2915 F

291.0 L " 1 L L i Il 1 L 1 " 1

0 50 100 150 200 250 300

tfs

BT R

FE A8 A0 300 B A N 3 DR 5 R SOTE B BE N
F AR RO R S TR DU O 8 R i B
AT B 2435 BI0EIR I 1 ) 86 VoIt (£ 167 s L
JG) o B2 AERMEAR R T AN (] W 1 % L O A R B
it SR AT TR Bl R L s TR AR AR A B
T 1K R SRR R T R s & AR IR e e g 58
R A B AR 2, 2 TR0 & A 28 T S 5% T e B 5k #
T 2.5K.

83 A SRR S B AR 3L AL SR
S5 UL AL LEIERE N 2 Y WA L R b, TR R
2T

3 BWMERRNKRSH

Table 3 Experiment parameters of uniaxial compression
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Fig. 3

Microwave radiation precursor law on loading coal from 8506 face in Xinzhouyao

(a) Bright temperature variation trend of loading coal sample; (b) Pressure variation trend of loading coal sample.
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Fig. 4 Microwave radiation precursor law on loading coal from 307 panel in Tongjialiang

(a) Bright temperature variation trend of loading coal sample; (b) Pressure variation trend of loading coal sample.
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