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Fig. 2 Variations of axial force and displacement during an experiment by solid medium pressure apparatus
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Table 1 Axial friction under different conditions

Sample p/(MPa) T/(C) w,/(pm/s) Assembly type  Salt sleeve  Equation of axial contact friction

S11-66 800 600 0.6 37 E4 f=67.7x+287
S11-76 800 860 0.6 37 NaCl/KCl f=178.5x+257
S11-75 925 724 0.6 3% E4 £ =50.0x +413
L11-4 800 800 6.0 3% E4 f=48.4x +528
S10-44 635 30 0.6 2% NaCl/KCl £ =100.0x —82
S10-46 634 521 0.6 2% NaCl/KCl f=21.2x+582
S11-67 800 600 6.0 2% NaCl/KCl £ =150.0x +450
S10-54 922 625 0.6 2% NaCl/KCl f=45.0x +441
S10-50 800 700 0.6 2% NaCl/KCl f=23.8z+680
S10-43 800 700 0.6 2% NaCl/KCl f=67.0x—120
S10-51 634 728 0.6 2% NaCl/KCl f=23.9x +491
S10-55 800 800 0.6 2% NaCl/KCl f=34.5x +600
S11-72 800 800 0.6 2% NaCl/KCl f=17.6x+700
S11-71 800 800 0.6 2% NaCl/KCl f=12.9x +765
S10-52 634 832 0.6 2% NaCl/KCl f=48.3x+216
7-15% 500 820 40 1% f=50x+357.6
Z-2112] 500 820 10 1% f=50x+323.7
Z-3bd 1000 25 40 17 f=275x+68
Z-441% 1000 25 1 1* f=275x +60
Z-5H12] 1000 900 1 17 f=2752x—120
Z-61%] 500 1000 4 17 f =54z +657
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Fig. 5 Axial force cycles under different experimental conditions
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Table 2 Experimental conditions for amphibolite deformation

Sample p/(MPa) T/CC) Dreat/ (MPa) T/ CCH Axial strain rate/(10~")
S10-44 635 30 500 30 1
S10-46 634 521 500 500 1
S10-51 634 728 500 700 1
S10-52 634 832 500 800 1
S10-54 922 625 800 600 1
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Axial Friction Calibration for 3 GPa Molten Salt Medium Triaxial

Pressure Vessel under High Pressure and High Temperature

LLIU Zhao-Xing',ZHOU Yong-Sheng' ., LIU Gui', HE Chang-Rong',
ZHONG Ke*, YAO Wen-Ming' , HAN Liang' ,DANG Jia-Xiang'

(1. State Key Laboratory of Earthquake Dynamics ,Institute of Geology ,
China Earthquake Administration ,Beijing 100029 ,China;
2. China University of Geosciences (Beijing) ,Beijing 100083 ,China)

Abstract: The axial friction calibration of 3 GPa molten salt medium triaxial pressure vessel under high
pressure and high temperature is performed based on the calibration of the temperature and confining
pressure of the apparatus, which mainly analyses the effects from different experimental conditions,
such as the confining pressure,the temperature,and type of salt cell used around the sample. The re-
sults show that the axial friction includes static friction,squeezing friction and sliding friction between
the piston and the surrounding material. Three types of friction play different roles in axial stress,in
which sliding friction is the main factor that affects axial stress precision, while static fiction and
squeezing friction have little effects on axial stress. The static and sliding frictional force has a positive
correlation to the confining pressure. The axial piston velocity has a positive effect on static friction,
too,but the effect is not significant, while it has no effect on sliding friction. Both static and sliding
friction has a negative correlation to the experimental temperature,and the effect of temperature is sig-
nificant. The type of salt cell has a great effect on axial friction. The axial friction drops dramatically as
the experimental temperature approaches the melting point of the salt. The procedure of calibrating ax-
ial friction is made based on the results, and the axial friction calibration is applied to stress-strain
curves for deformation experiments of amphibole. It is found that it is more reliable that the deforma-
tion curve with the calibration of axial friction than the curve without calibration.

Key words: friction calibration; pressure vessel; molten salt; high temperature and high pressure;axial

friction
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