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Abstract

In order to study the dynamic properties of rocks under the action of force-thermal coupling, the
SHPB experiment device and the supporting high-temperature environment box were used to
carry out five kinds of experimental studies on the yellow sandstone samples containing cross
joints under impact loads of 25°C, 100°C, 300°C, 500°C and 700°C under different temperature en-
vironments. The results show that: (1) The dynamic peak stress has a quadratic polynomial func-
tion relation with the impact load, and the positive correlation is significant. Temperature has sig-
nificant influence on dynamic peak stress in the range of 100°C~500°C, while temperature has lit-
tle influence on dynamic peak stress in the range of 500°C~700°C. The maximum dynamic peak
stress was found at 300°C. (2) The failure modes of the samples are different. With the increase of
temperature, the brittle failure gradually transforms to the brittle failure. With the increase of the
impact load, the fracture surface becomes more and more, the crushing degree becomes more and
more serious, and the size of the pieces becomes smaller. On the whole, the crushing degree of
25°C~300°C is higher than that of 300°C~700°C.
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Figure 1. Rock sample. (a) Both ends of the joint; (b) Lateral joint
1. BARE. () FiRTE; (b) METHE
4 MR ES
T SRR
Wﬂf@'gj 2 O /3 BT /e N 7%%%&/ 8 7 WA
ﬂlnmr«\ulﬂj
14 JAZ Jy
. S ke e O feAt it
12 LK2400N%{__| == 15 RS
v I HHAL RS

1
1: FHBES 2: WCH 3: S@YHHE 4: e 5 IaE® 6 AGMT 7: BREE 8 Fi 9: KGMYH
100 ZHHE 11: & 12: LK240ONEIRELRS 13: AR 14: WK 15 EEROH AL

Figure 2. SHPB experimental setup schematic diagram
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Figure 3. Test chart for stress state uniformity of sample
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Figure 4. Stress-strain curves of yellow sandstone samples under different impact loads at different temperatures
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Figure 5. Diagram of dynamic peak stress and impact load
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Table 1. Fitting parameters for the peak stress and impact load
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AR, AN R SR RE = AR [ A AR AN R, 300°C 500°C . 700°C I [ B8 8 156 R M4 396 T
25°CHhiZk b7y, MR EEVEREIAN, RSN 3T R R b Ee S RSN ). T 300 °C A B
SR I 9 i3 FE AT 0.2 MPa~0.6 MPa 1, ELSEZR /)43 il ik 3| 134.44 MPa. 241.49 MPa. 251.99 MPa.
292.94 MPa, LU [F) i dnr I & i FRaCRE BUSIE R ) 73 736 0 42.32%. 76.86% - 40.00%. 23.54%. 20.50%.

100°C LR )R R 2er T8 N7, RIHhZ{E /. fEmdi#ifr 0.2 MPa~0.6 MPa H, FLSER /4y
Wik F] 92.96 MPa. 125.34 MPa. 142.05 MPa. 191.14 MPa. 209.94 MPa, L[]y #7810k 3
SN0 B/ 2.32%. 8.21%. 21.08%. —8.69%. 13.64%. it 100°C A} b bRt il 5 o i FoA
SHHAEH o

AN AT A P (0 2 100 2 SR Bl A A N ) B A iR P R A B ¥ 6 s . IR AT DA
ANEI A E T, B R B A WA B I P A il 2 ik I W BY . ELE o e e 1) 1
K, HhZREERE B . 25°C~100°CHY, [ 0.5 MPa ik, ik EHN FEES . 100°C~500°C,
LRSI KGN, HARLIEE &K, 100°C~300°C i £k 34k Tt 78 300°C I 441 513k il 28 1 f v o5
300°C~500°C, HiZEFF%; F% 0.6 MPa 4k, 7£ 100°C~500°C ik ET7F R kT FRE#Z . 500°C~700°C
I, 0.6 MPa 4k, HAxHiZE 142 . UHILE 500°C~700°CHY, HEE X35 25 iRk X B b 1 o8 E 52

BN,
—u— (. 2Mpa
e —e— (). 3Mpa
300 . —a— 0. 4Mpa
—v— 0. bMpa
—&o— (. 6Mpa
=0 4 *
250 . A
\0 v v v
200 4 A
® v A
s
~
© [ ]
150 < ¢
. “ |
\.

\

100

—

*

50 T T T T T T T T 1
0 100 200 300 400 500 600 700 800

T/° C

Figure 6. Diagram of dynamic peak stress and temperature
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Figure 7. The fracture diagram of a representative yellow sandstone sample under the action of force-thermal coupling. (a)
Under the condition of 25°C; (b) Under the condition of 0.6 MPa
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