a2k i3 ok Vol.42 No.3
2025 429 A BLASTING Sep. 2025

doi:10.3963/j. issn. 1001 —487X. 2025. 03. 001

WMKIERTHT A AhFHeES R
REEREUMEHR"
IS VRIS ENEER BRI TR

(RIS PR B, £54E 451003)

# B ARABTHOLRBHAK(E ) E B S F S LR B A RILE 6 H AL, 3R
B LB HRAE, RTI TR BAMA S, KRB TALR Y 5 RE A 5K A B ALK I AR
bt Tk TR T RRBGEAE A T 47 B iR A 694 A50K 5 3 &b £X A= XRD K5, i@ 1 547 R B ok
R THT G0N FHER T TIEELE, BT T M- FREVEA TEHY B ARG IR IELZ TR
A, BFR R AW (1) Mk oh & 5 g R AT 18] 6938 n X AF R ok T I, Sk i SR 4h R 32 E &
MMAE T E AL AR MR BE L T ARG R TAE AR A mIERSEE; (2) B HAsHENA,
BB TR ILAE XA BN AR B AR b a B AR, AR B LR BT T A B Ak AR AR 1 B340 SE @ B R
TR#E T 5 (3) sh &k X0 27, OR AR5 38 Aedd ROAT AR & Yb 3R A 45.58% , E 4 ALK 16. 12% , Ak 2 A3
¥ m 37.49% , BFR L5 TR B Bk B H R BB R AE A,

KW BOLEES; 85 B h RN REEA; Ty

BmESEE: TD235.3 HERFRIRAG: A XEHS: 1001 —487X(2025)03 - 0001 - 08

Research on Mechanical Property Deterioration and Energy
Evolution Mechanisms of Iron Ore under Microwave Irradiation

YANG Xiao-lin ,ZHANG Shao-bing ,CHU Huai-bao ,GUO De-kun,
WEN Zi-long ,LU Yi-ming ,CUI Lai-zhou,CHENG Zhi-kai ,SUN Bo
(School of Civil Engineering, Henan Polytechnic University, Jiaozuo 451003 , China)

Abstract: To systematically reveal the influence of laws of microwave radiation parameters( power,time) on the
degradation of the mechanical properties of iron ore and the energy dissipation mechanism,and to improve the crush-
ing efficiency of iron ore, this iron ore from Sishanling in Liaoning Province is the research object. By adopting a
method combining microwave pretreatment, multi-scale mechanical tests, and microscopic tests, this thesis conducts
static and dynamic impact tests as well as XRD tests on iron ore samples under different microwave actions. By analy-
zing the mechanical properties of iron ore subjected to various microwave treatments and utilizing the principles of
energy conservation, this study elucidates the damage evolution characteristics and the laws governing energy evolu-

tion of iron ore under the coupled action of microwave and mechanical forces. The research results show that:
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(1) With an increase in microwave power and irradiation time ,the sample mass decreases slightly,and the longitudi-

nal wave velocity , uniaxial compressive strength,and elastic modulus exhibit a linear degradation trend. Microscopic

tests have confirmed that the damage is caused by thermal stress cracking, rather than a change in composition. (2)

The analysis of energy evolution indicates that microwave pretreatment diminishes the total input energy density of the

sample , reduces the proportion of elastic energy, and elevates the proportion of dissipated energy. This phenomenon

suggests a deterioration in the ore’s storage capacity and a transition toward plastic yielding. (3) Dynamic impact

tests show that an increase in microwave damage leads to a 45.58% increase in reflected energy,a 16. 12% decrease

in transmitted energy,and an increase in energy dissipation to 37.49%.
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Table 1 Content percentages of main constituents in iron ore
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microwave irradiation duration
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