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Fig. 1 Sketch of the principle Fig. 2 Models of traditional and
of massive support new WC anvil

3 ARTER

LA 7= v TE 8 P TR B S B T 00 A JE A 3 % SPD 6 < 12000 R 1 T IR AL BC 2 1 1 (14 1% 58
TR FHT TOURG AT AR AS N 0 43 BT o MR8 TR 22 4 foff B A8 v i 2 B T 00, 3 T e I AE Bl R b i 454
BT S T A PR G/ MY TRAS BT A AR 3 B . oA T TS R A e L 2R Sk B IR BR
JC R IE R AT B AR, T A E T R 4 R

Supporting ring Supporting ring

x  Anvil Anvil

Pyrophyllite Pyrophyllite
(a) Traditional anvil (b) New anvil

3 ToAG A BRI T A A

Fig.3 The finite element model of anvil
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Fig. 4 Node numbers in the finite element model of anvil
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Study on New Structure of Ultra-High Pressure WC Anvil

HAN Qi-Gang.BAN Qing-Chu, Y] Zheng, CHEN Meng-Lu,
ZHONG Ji-Lun, YANG Wen-Ke,ZHANG Qiang

(Roll-Forging Research Institute,]ilin University ,Changchun 130025,China)

Abstract: Based on the principle of massive support, the parameters of ultra-high pressure tungsten
carbide (WC) anvil have been stuied by finite element method. The results indicate that the technolo-
gies of radius beveling and concave region can enhance the performence of ultra-high pressure WC
anvil,by decreasing the focus phenomenon of stress and increasing the lateral support, respectively.
Further more,the pressure transmission efficiency of new anvil is higher compared with the traditional
anvil, which can be enhanced about 58.5%. The rate of cracking in new anvil decreases about 33%
than that of traditional anvil. The highest sample cell pressure generation by new anvil increases about
44. 2% compared with the traditional anvil, which changes from 6. 63 GPa to 9.56 GPa. This work
represents a new structure of ultra-high pressure WC anvil for study on the novel structure and prop-
erties of matter,design and synthesis of functional materials.

Key words: ultra-high pressure;anvil; cubic high pressure apparatus; high pressure and high tempera-
ture (HPHT) ;finite element method (FEM)
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