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Experimental research on mechanical properties and microstructure
change law of red sandstone after different temperatures
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Abstract: Researches are carried out on the mechanical properties of red sandstones treated at 20 °C, 70 °C, 140 "C. 200 °C, 300 ‘C,
400 °C, 600 °C and 800 ‘C, respectively. Based on the researches, the regular patterns of the pore structure and micro fracture of the
heated red sandstones are investigated combined with mercury and scanning electron microscope analyses. It is concluded that: (1)
the maximum uniaxial compressive strength of heated red sandstones at 300 “C is 1.4 times as much as that of red sandstones at room
temperature. The uniaxial compressive strength decreases by 32.5% when red stones are heated to 600 “C. (2) The crack widths of
heated red sandstones are mainly ranged from O to 0.01 um, during which there are better correlation between the distribution ratio of
cracks and the uniaxial compressive strength. (3) The main affecting factors of the deterioration of red sandstones are the
transgranular cracks and heterogeneity of cracks.
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Table 1 Main chemical composition of red sandstone

WEEH S NaO  MgO  ALO;  Si0,  K,0  CaO  FeyO3
1 3.66 243 1380 6084 222 480 287
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Fig.1 Change curve of peak stress variation
with temperature

3.2 IE{ENA

B 2 AN ) A I 40004 PR 0 £ A% B
FEARA e . M RTCUE Y, PR N AR Rl
W ETR BT, Hidh 20~400 °C 5P WA AR
BEVEL AR LA K 400~800 °C Jim ~F- WA B A% B
fE BT BT, 800 CJn XAt N AR T}
18.92x107, #5 20 CJaFIIEAE WAL (11.68x107)
HHIA 61.99%

20

W fF 3 A%/ 10

0 100 200 300 400 500 600 700 800 900
Tr/C
B2 e AR B R AR
Fig.2 Change curve of peak strain variation
with temperature

B 3 AN )R A 5 00 R s i B
JEAR M . AT, 20~140 CJR£IRbA 1)
SRR UL R IR T /IR S BT, BER 9.77 GPa
B2 11.69 GPa; 140~200 °CJ5£Lib 5 (R fi s
BRI 2 R, 200 °C s ER e O
Ws/NT 20 CJa R PERI R 200~400 C G 2Lab
(1) e AT I U ) T v e S B K S s R
N, B KA A 300 °C 5 ) 13.16 GPa, /M2 A 400°C
J5i 14 9.05 GPa; 600~800 °C 5 ZLH0 ¢ it s A e b
TR F TR KRR/, 800 C R P AR R
P4 4.16 GPa, # 20 CJa-P3yifbEmi s fF iRk
87.42%.

BVERLR GPa

0 100 200 300 400 500 600 700 800 900
T/
B3 kAR b AL
Fig.3 Change curve of modulus of elasticity variation
with temperature

K2 ANABRERSIDEERRES TR NESEE
Table 2 Mechanical parameters of red sandstone under
uniaxial compression under different temperatures

W VA8 1% 77 Ve AR PP A
/C /MPa /103 /GPa
20 63.47 11.68 9.77
70 60.09 11.93 10.02
140 60.32 11.08 11.69
200 72.01 1222 9.63
300 89.13 1245 13.16
400 74.94 13.18 9.05
600 47.94 15.57 5.96
800 42.84 18.92 4.16
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Fig.4 Crack development maps of red sandstone with temperature changes
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