358 %5 S N T Vol.35 No.5
202545 H China  Safety Science Journal May 2 0 2 5

RS A IR, B RTT B A RS AR R S O ) S YRR ST [ 1] h % 2Rk, 2025,35(5) 1 116-123.
FE 5| A#&3: GUO Xin, LI Dafang, LU Yi, et al. Research on microstructure mechanical properties of consolidation of high-fluid slurry
materials [ J]. China Safety Science Journal ,2025,35(5) :116-123.

R A R AR B A M A TR 5

I ECaun, FRF, G U e, R T w, T W, R
(1 HEAEAF RERRE X2 T RFK,#E HE 411201;
2R L ABEFRE R T AT RI T F O, L # EH 232001)

PEDHES X936 XA ESEE : A DOI:; 10. 16265/j. cnki. issn1003-3033. 2025. 05. 0804

EENE . EXRERANSFETHTEN(52174180) BN L S FE T AN (2022]J10026) ; A B EFE R R
(2023)]40284) ; R Z 2 EEF XER NSRS TIZHARPILVGE (EC2023019) ,

[ E] N AEXBRSKEMBEEEEERMEA A F 0P, 28R 343 3 % (SEM)

BRI ERA TR G G KRNI E X, FIATH KRR R, 30 & A A

B MERRE M RAE L R F R P R e At TR AR B ER G  BE T EENE

ME TG M ERSFEEM B R BEXNENEI LS hFRMIE, ERFXA. FRAEE

MHERELBERN I FRREERFNAEEH T RO, A FKERY ;GRS EXAA RS T

BRNEREE EREE HMELTERGEN T FHEN R A, FRAAKREIRE, 5H

BHEXHEERA, AAREER M SEEZEFARNEE, BRI FERRE; 5 RASER

MHEXE, ERAEXNEERAEHET BETHLEXHTER DN, FELE X (ITZ2) %A A

FHERS, A TRARLST W RELREARIL TV NE L,

[X@iA)] mRAREME,;, BEfE; H¥HR;, RRE, SHKER

Research on microstructure mechanical properties of

consolidation of high-fluid slurry materials
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Abstract; In order to explore the effect of high fluid slurry materials on the micromechanical properties
of coal, the transition area formed by different slurry materials and coal after grouting was scanned by
scanning electron microscopy (SEM). Nanoindentation tests were carried out to analyze the effects of high
fluid slurry materials on the microstructural characteristics and micromechanical properties of coal.
Structural defects existed in the consolidated surface after grouting of ordinary cement materials. In view of
this, the structural modification and mechanical strengthening mechanism of the transition area of the

heterogeneous body were analyzed. The results show that the mechanical properties of the transition area
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between the high flow grouting material and the coal body are the weakest in the heterogeneous structure.
This area is easy to break. The indentation modulus and indentation hardness in the transition zone
between high flow grouting material and coal increase with the increase of mechanical properties of coal
structure surface. After the ordinary cement grouting, the transition zone between the material and the coal
body is large. The crystal density is low, there are obvious cracks between the material and the coal body,
and the micromechanical properties are weak. After grouting, the high flow grouting material has close
microstructure in the transition zone with coal. The transition zone with consolidated surface is small.

Meanwhile, the interface transition zone (ITZ) has good micromechanical properties. These characteristics

are helpful to improve the ability of gas extraction borehole deformation resistance.

Keywords

high flow slurry materials;

nano-indentation
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Fig. 5 Change curves of elastic modulus between different grouting materials and coal body
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Fig. 6 Indentation hardness curve of coal body with different grouting materials
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