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Dynamic mechanical properties and microscopic damage
characteristics of deep skarn after high-temperature treatment
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Abstract: The skarn at a depth of 700 m is taken as the research object to study the dynamic behaviors of deep rocks under high
temperature. The impact compression tests at different impact air pressures (0.8, 1.0 and 1.2 MPa) are carried out on the skarn
at room temperature and after high-temperature treatment (200 °C,400 °C,600 °C and 800 °C) by using the split Hopkinson
press bar experimental device. The fracture surface is observed by the SEM scanning electron microscope and XRD phase
characteristic analysis technology to explore the micro-failure mechanism of the skarn under high temperature and dynamic
load. The test results show that under the same impact air pressure, the strength of the skarn deteriorates and the ductility
increases with the increase of temperature. And at the same temperature, both the strength and deformation of the skarn increase
with the increase of impact pressure, showing obvious strain rate effect. With the increase of impact pressure or temperature,
the crushing degree of the skarn becomes more and more intense, and the fragmentation becomes smaller and smaller, and
especially smaller particles are mainly crushed at 800°C. The change of internal composition and structure is the main reason
for the change of mechanical properties of the skarn. The brittle failure of the skarn is mainly transgranular and intergranular
fracture at 25°C ~ 400°C. 400°C ~ 600°C is the threshold temperature range of skarn transformation from brittle to plastic.

When the temperature degree is up to 600°C ~ 800°C, it transforms into dimple and slip fracture.
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Fig. 4 Propagation of stress wave in SHPB experiments
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Fig. 5 Typical equalization curves of dynamic stress
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Table 1 Test results of skarn samples under dynamic impact compression

vt R A i ipuEs AR 5 AR EhaASPURRE LA

i 5 /°C /MPa /(m*s ') /s e /MPa /GPa
DY-0.8-1 25 0.8 7.73 24 0.0047 263.75 32.25
DY-0.8-4 200 0.8 7.73 81.68 0.0061 239.79 21.01
DY-0.8-7 400 0.8 7.73 72.85 0.0094 165.76 8.02
DY-0.8-10 600 0.8 7.73 97.13 0.0078 105.13 438
DY-0.8-13 800 0.8 7.73 117.21 0.0133 4221 5.44
DY-1.0-16 25 1.0 8.44 44.58 0.0051 295.41 46.78
DY-1.0-19 200 1.0 8.44 83.89 0.0067 291.76 22.49
DY-1.0-22 400 1.0 8.44 105.92 0.0111 200.45 9.79
DY-1.0-25 600 1.0 8.44 14791 0.0124 12132 5.28
DY-1.0-28 800 1.0 8.44 15232 0.0138 63.18 472
DY-1.2-31 25 1.2 9.28 52.98 0.0053 348.15 58.18
DY-1.2-34 200 1.2 9.28 101.55 0.0067 350.86 27.64
DY-1.2-37 400 1.2 9.28 143.49 0.0124 221.55 12.13
DY-1.2-40 600 1.2 9.28 158.94 0.0143 131.87 4.98
DY-1.2-43 800 1.2 9.28 165.57 0.0157 68.57 4.84

W DY B F b E46 058 0.8, 1.0 F1 1.2 5 HICERHB A% .
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Fig. 6 Dynamic stress-strain curves of skarn
MEL 6 TG, mil-sh JJEH N R E B
71 - BAZR R 3. OFIIRIT B @FER B
OB Bt @REIRE BL.
MRS R T, B RESSN ) - MAZ
LRI S AR H B T AR AT AR AL, TR
25°CTHmZAE 800 CREREA, My - WiAZ I ZE i A
TUi%sh, RIMSEE S, RIS
AFEPEUSFMET, A URRER,
I 25°C, 200°CAEH AR A YR DN e VE IR ;
400°CAERJA 1Y 5 2R L th e PERIIR 32 i 5 A2 ¥
PEREAR: Tf7 600°C, 800°CHY 45 $4 2RI M B PERE IR o
2.2 FSMERETHAE
AFEP TS IR A SIS U R S R A

KA T s R =2 i ek Bl & R B R
[R5 C

4007 y=-1.36-4x2-0.29x+374.80
‘// R2=0.96
y=-1.40-4:2-0.21x+313

3501

3001
R?=0.97

L 250¢
o] u0.8 MPa
3 2007 1.0 MPa
i 150l 412 MPa
— _ &2
Lool Y=-7-83-5:-0.2314274.83
R?=0.99
50t
0 200 600 800

400
WEE/C
7 BWREDSIERE - RETE
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of skarn
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