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Fig. 3 Comparison of results in this study and Ref. [4]
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Fig. 5 Temperature distribution in different assemblies
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Fig. 6 Temperature distribution in assemblies with heaters of different shapes
4.3
Pt ,
R , 1000 C, 7
Pt d 0.2mm 0.2 mm 1.2 mm .
1273 ‘ ! 1273 i = 1273 m
T ‘ !
- } 1267 I 1 | ! |
1 204 ‘ | N 1 1212—3 /|
: Y Pl 2 ‘ ” 1165 e/l
=+ A1) P T S |11 R T = L
| I/ A (f 7 c
1233+ I . lise n _ o I
< 1110 J ¥ 0350 p ] X 883 /|
S 91 b S 8l g 90 b «
803 600 695 ]
6191= 500l = =—__J
497 62— : <
c 1 mm c I mm ¢ 1 mm
435 — 44— 44—
343 343 343
(a) d=0.2 mm (b) d=0.4 mm (¢) d=0.6 mm
1273 T 1273 1273 T
| | |
| i on ]! |l
1249 4 [ o i | :j(’); 7_! ]
: s N 5 1075| s i 2 /|
1200 { /]| 1033 p///]| 1153 [
1151 . ¢ 991 | : el | ¢
1102 , | 049 | ¢ 1055 ! ‘
10551 | 266 f 1005 5}{
g % | < T J < 90 [
g 2 » ‘ S o9 b ‘ g §g§ b ll
@ o | |
: o= _ 0021 — 7
OB ———f— 5= g < 166 : ~—
( o c = = =
417 ) 1 mm 406} — I mm 417} I mm
343 343 343
(d) d=0.8 mm (e) d=1.0 mm () d=1.2 mm
7

Fig. 7 Temperature distribution in

assemblies with conductive metal rings of different thickness
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Numerical Simulation of Temperature Field
in Sample Assembly of Cubic Press

LIU Fang'*,LIU Yong-Gang',XIE Hong-Sen'

(1. Institute o f Geochemistry ,Chinese Academy of Sciences,Guiyang 550002 ,China;
2. Graduate University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract : Numerical simulation for the temperature distribution in sample assembly of cubic press was
carried out by using the finite-element method with simplified model and boundary conditions. Based
on the adjustment of parameters of the models in simulation, the temperature distribution induced by
pressure transmission media,shapes of heater and conductive metal ring were discussed in details. The
results indicate that the use of zirconia instead of pyrophyllite as the buffer and thermal insulator can
elevate the temperature and at the same time lower the thermal gradient in sample area while reducing
power consumption. Different shapes of heater will affect on the temperature distribution. In the case
of the metal ring being used in assembly, properly increasing the thickness of the ring will be beneficial
to obtain desirable temperature distribution. This work could be a useful reference to optimize the de-
sign of sample assembly in cubic press for high temperature and high pressure experiments.

Key words: cubic press;temperature distribution;sample assembly;numerical simulation



