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Study of the effect of microwave irradiation path on the effectiveness of

assisting rock breaking
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Abstract: From the perspective of the size and speed of energy input, the microwave irradiation
power has a significant effect on the effect of microwave assisted rock breaking. This paper pro-
poses two types of microwave irradiation methods: "low first, then high" and "high first, then
low" and designs different microwave irradiation paths based on microwave irradiation power and
duration. Applying COMSOL multi-physics field coupling software as the analysis platform, peg-
matite was selected as the research object by which to study the influence of different microwave
irradiation paths on the microwave assisted rock breaking effect under certain energy input condi-
tions. Research shows that: the mineral of pegmatite specimens to produce the largest plastic
zone area under microwave irradiation is chlorite, followed by plagioclase and orthoclase; using
the "low first, then high" irradiation method can produce higher temperature, stress and larger
plastic zone area than that by the "high first, then low" irradiation method in pegmatite speci-
mens, with the irradiation effect on pegmatite being more significant.
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Fig. 1 Microwave heating mineral model
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Fig. 2 SEM image and image processing of specimens
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Tab.1 Mineral composition and properties-*!

HEES ML Sy el A% BEKRA ERA
XA BB 8,63 4.72 5.65 2.55
A RFESM /rad  4.46X107* 1.88X 107" 3X107° 4,7X10°
fH R/
00 730 0 2
U- (kg K) ) 6 3 65 628
WK R/ (1075 111 12.1 3.7 3.6
W/ .

W - (m« K)-1) 5.25 6.5 2 2.31
B/ (kg m ) 3000 2 650 2 630 2 560
¥ [/ GPa 38.9 95 70 85

e/ 0.2 0.07 0.35 0.31
K% 71/ MPa 25 55 30 35
PB4 £y /rad 0.52 0. 82 0. 66 0.61
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Fig. 3 Calculation model for rock specimen
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Fig. 4 Microwave irradiation path scheme diagram
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Fig. 5 Electric field distribution inside the microwave

cavity under microwave irradiation path 4
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Temperature field distribution of specimen

under microwave irradiation path 4
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Fig. 7 Variation of temperature of specimen with irradiation

time under different microwave irradiation paths
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Fig. 8 Cloud image of stress distribution on the sample

under microwave irradiation path 4
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Fig. 9 Histogram of stress extremes in the

specimen for each irradiation path
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Fig. 13 Development of plastic zone area of specimens

with irradiation time under different irradiation paths
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