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Fig. 1 Flow chart of multi-cycles test
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Fig. 2 The image morphology of different moisture content before and after liquid nitrogen soaking
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Tab.1 The extend amount of the coal crack before and after liquid nitrogen soaking

RS > pm WRZME . pm
SR ¥R
1 2 3 -1 1 2 3 F1y

I-1 190.77 193.85 353.84 246.15 192.31 199.95 362.15 251.47  5.32

-1 64.62 138.46 92.31 98.46  70.77 150.77 101.54 107.69  9.23

lI-1 92.31 104.62 98.46  98.46  98.38 126.15 123.07 115.87 17.41
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Tab. 2 The attenuation rate of the acoustic wave velocity

R Av, X 10 ° Av, X 10 ° Av.X10 @
1 10. 21 22. 22 206. 35
-1 9.43 36. 70 508. 20
-1 55.41 140. 61 552. 22
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Tab. 3 The growth of crack in dry coal after multi cycle liquid nitrogen soaking

AR > pm WRZBME, pm
i VR
1 2 3 Sy 1 2 3 14

5 212.31 461.54 353.85 339.15 218.46 476.92 372.31 355.90 16. 75

10 110.77 141.54 95.38 115.90 126.15 169.23 113.85 136.41 20.51
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Fig. 3 The image morphology of dry coal before and after multi-cycles liquid nitrogen soaking
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Fig. 4 The morphology of 50% water saturation coal samples before and after multi-cycles liquid nitrogen soaking
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Tab. 4 The attenuation rate of soaked dry coal samples’ acoustic wave velocity

JE Av, X107° Av, X107° Av. X107
5 12. 28 39.71 232.14
10 41.79 176. 06 428.57
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Fig. 5 The morphology of 100% water saturation coal samples before and after multi cycles liquid nitrogen soaking
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Tab.5 The volume increasing of saturated coal samples after soaked

RN HEFERT & M(g) PR V(m®) BRI N E AV(m®)
0 264. 83 4,.52X10 ¢ 0
1 269. 35 1.75X107 0.23X107"
2 269. 58 5.44X107 0.69X107°
3 270. 27 5.1X10 ° —
4 269. 93 — —
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Experimental Study of the Fatigue Crack Extension
Influence of Liquid Nitrogen on Water Cut Coal Sample

LI He-wan', WANG Lai-gui' s ZHANG Chun-hui'?, DU Wei', LI Jian-peng"
(1. Liaoning Technical University Mechanics and Engineering Academy, Fuxin 123000, Liaoning, China; 2. School of Civil Engineering,

Hebei University of Science and Technical, Shijiazhuang 050018, Hebei, China)

Abstract: In order to analyze the influence of liquid nitrogen immersion on the fatigue crack extension
in water cut coal seam, dry coal samples, 50% water saturated coal samples and 100% water
saturated coal samples were collected respectively, and a cyclic fatigue liquid nitrogen immersion
experiment was carried out in laboratory. The changes of crack structure on coal sample surface before
and after liquid nitrogen immersion was observed by laser microscope and the crack extension velocity
was measured by sound wave tester. Results show that 1) liquid nitrogen immersion has no obvious
effect on the dry coal samples, which were still intact after 10 immersion cycles; 2)the crack extension
is mainly along the vertical direction to joint; 3) the higher the water saturated degree is, the more
obvious the crack extension of coal sample; 4) the higher the water saturated degree is, the shorter
the immersion period required by liquid nitrogen immersion. The water saturation percentage of coal
specimen has remarkable effect on the coal crack growth due to liquid nitrogen immersion.

Keywords: liquid nitrogen; fracture; increased permeability; fatigue crack extension; water cut coal

sample
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