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Table 1.  Symbols and the meaning of the symbols.
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Fig. 1. Schematic diagram of the gaskets before and after
loading: (a) The gaskets before loading; (b) the flowing area
of gaskets after loading.
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Table 2.  Initial parameters of the assembly used in this work.
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Table 3.

the gaskets before loading, corresponding to the

The calculated maximum width w,,, of

thickness t of loaded gaskets in different assemblies.

e In#E % Exfrﬂjﬂﬁﬁ%‘ﬁ%
MR t/mm IR I Wy /MM

1.4 8.03

18/ 11545k 1.6 9.05
1.8 10.03

1.4 6.86

18/ 11A 5 b 1.6 7.89
1.8 8.87

1.8 6.37

25 /17TEE Bk 2.0 7.19
2.2 7.98

1.8 4.74

25 /1TAREEFIHE 2.0 5.57
2.2 6.38
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Fig. 2. Schematic diagram of circuit connection for pressure
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(b)

B4 e R B
Fig. 4. Schematic diagram of heating assemblies: (a) 18/11 assembly; (b) 25/17 assembly.
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Fig. 5. Representative recorded resistances of (a) PbSe and (b) Bi respectively, as a function of press load.
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Fig. 7. Temperature calibration of 14/8, 18/11 and 25/17
assemblies. The cell pressures for heating test were approx-

imate 10, 7.7, and 5.2 GPa respectively.
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Maximum multianvil cell assembly running on
WC anvils with certain size”
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Abstract

Since the invention of split sphere multianvil apparatus, the maximum sample size that can be obtained on
tungsten carbide (WC) anvils with a certain size has always been a neglected issue. The maximum volume of
loaded gaskets and the maximum multianvil cell assembly operating on given size WC anvils are calculated by a
simplified geometric model. As a concrete example, the maximum volume of loaded gaskets in different
assemblies (18/11, 25/17 (octahedral edge-length/anvil truncation edge-length, in millimetre)) and different
initial shapes of octahedrons (octahedron chamfered or not) running on WC anvils with 25.4 mm edge-length
are calculated. The maximum initial sizes of gaskets in different assemblies are also calculated according to the
maximum volume of loaded gaskets. Using the pyrophyllite octahedron as the pressure transmission medium,
the pressure calibration of 14/8, 18/11, and 25/17 assembly are carried out on WC cubes, of which the edge-
length is 25.4 mm, to verify the calculated results. The cell pressure is calibrated by in situ observing resistance
change caused by phase transition of pressure calibration material at high pressure. All assemblies run stably
and no blow-out phenomenon occurs. The experimental results show that the pressure transfer efficiency of
18/11 and 25/17 assembly with chamfered octahedron are better than previous reported results in the same
pressure range. The experimental results also indicate that the calculations of the gasket in this work are valid.
And the 25/17 assembly with chamfered octahedron can run stably on WC cube with 25.4 mm edge-length. In
addition, using graphite tubes as heater, heating structure designs of different assemblies (14/8, 18/11, 25/17)
are completed, in which the 14/8 assembly can achieve the highest temperature of 2300 °C. The diameter of
sample chamber is almost one centimeter in 25/17 assembly. This work contributes to the development of
assembly techniques for secondary anvil made of polycrystalline diamond materials to obtain larger sample

volumes under higher pressure conditions.
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