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Table 1 Application to the ir-situ high-pressure neutron diffraction of diamond, WC,SiC and PCBN anvils

. . . . Application of Sample volume/
Anvil material  pun./(GPa)  p.,/(GPa) Advantages Ref.

neutron source (mm?)

Can be used for
94 Pulsed neutron sources 0.016 [15]
spectrum research
Diamond y
Pulsed/ continuous (in high
30 25 g 35 [9]

flux) neutron sources

We 5 10 Pulsed/ continuous (in high . [8.16]

flux) neutron sources

) Can be used for
SiC 60 12 Pulsed neutron sources 0.2 [11-14]
spectrum research

Pulsed/ continuous (in high Without anvil neutron
PCBN 10 9.5 35 i } [10,17]
flux) neutron sources diffraction peak

% 2 PCBN BR{Kk#F#HEEE
Table 2 Characterization of PCBN bulk materials

Sample No. Vickers hardness/(GPa) Contents Morphology
17 30 cBN, Al, AIN,O,Ti,Fe,Co,et al. Well sintered
27 18 c¢BN, Al, AIN,C,0O,Si,Fe,Co,et al. Larger grains, more pores
37 28 ¢BN, Al, AIN,O,Ti,Si,Fe,Co,et al. Uneven grains, more pores
4% 33 ¢BNL AL AIN,C,0.Ti.Si,Fe.Coset al. Large pores
57 30 cBN, Al, AIN, O, Ti, Si, Fe,et al. Well sintered, uniform microstructure
6 27 BN, AL AIN, O, Ti.Feset al. Many pores
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Fig. 2 Neutron passing through 3 different shapes of anvils
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Fig.3 Cross-section profile (a) and photo of actual concave-flat anvil (b)
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Fig. 4 Actual flat anvils
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Table 3 Test results of anvils

Average loading force of

) . Loading force of anvils . Average thickness of the gasket

Anvil shape  Bevel angle/(*) anvils ruptured/(kN) )
ruptured/ (kN) after experiments/(mm)
Exp. No. 1 Exp. No. 2

Flat 10 278 260 269 2.100

Flat 10(20) 271 266 268 1. 898

Flat 20 221 240 230 1. 220

Flat 30 200 160 180 1.312

Flat 40 118 150 134 1. 460
Concave-flat 10(20) 254 266 260 0. 886

4 BREEIRE
W6 ZnTe i i B 16122 47 52 s 1K R Iy,

R 6 R, ZnTe 5585 4 4 2 1l = e
BBN #EAT 45 2 . BEL A% 5 1 4 96 R 0.1 mm) = Insulaiion papr
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S T A I, E TG 2% 8% 22 BT L R AR i B v TR R
9 GPa, Mm#k )1k 260 kN, & 7E 300 kN A JE fifi

=m (Carbon fiber tube

R R G S R 4 R = Teon
b 9 T 538 T 5
A0 SRR (ZeW, OO HEATIE b Pl 6 ZnTe bRs I b R Jy 414

ZrW, 0 TEMRE F & Rk —ZR YA 5. 0. 2 GPa B} Fig. 6 Cell assembly of pressure calibrated with ZnTe
a-ZrW, O JFh 1 v-ZrW, 05 #75,1. 5~3. 5 GPa

W ZrW, O B#iEf 1L, 3. 5 GPa [R5 23k dnfl . i T IHOAH A8 5 B 02 AN mT 53 A4, B8 it ] DL i XRD 43
Mk )5 B9 ZeW, Oy MR R IE J1. ZrW, O, SR8 TR ST 412E 5 ZnTe MR, 18 7 4 ZrW, O
FEATEAF AN TR XRD #% . 458mE 1y 20 kN i, BA o-ZeW, O BIRTEFIE (I 7(a)) . 3R
HH O I J A T A T 0. 2 GPas 8N4 J1 2 50 kN & 65 kN Wf, B T 7 -ZeW, Oy #Y A7 5 1 (L
K 7(h) FIE 7Cc)) . IF H 65 kN I 7-ZrW, Og 47551658 2 B 2 5 T 50 kNI SRR R T3 78 0. 2~
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Fig. 7 XRD patterns of ZrW, O, from different loading force
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Relation between loading force and cell pressure
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Fig.9 High pressure insitu neutron

diffraction pattern of iron
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In-Situ High-Pressure Neutron Diffraction with Supported PCBN Anvils

ZHANG Ya-Jie' , HE Duan-Wei' ,FANG Lei-Ming”, LI Xin',LIU Fang-Ming',
HU Qi-Wei' ,CHEN Ji' ,DING Wei' , WANG Yong-Hua'

(1. Institute of Atomic and Molecular Physics,Sichuan University ,Chengdu 610065,China;
2. Institute o f Nuclear Physics and Chemistry ,China Academy of Engineering Physics,
Mianyang 621999 ,China)

Abstract: We used the polycrystalline cubic boron nitride (PCBN) as the anvil material based on its
high hardness and strong absorption of neutrons,and designed a new type of concave-flat anvil and a
hybrid gasket made of TiZr alloy,carbon fiber and teflon. The PCBN cell pressure was calibrated using
the transformation points of ZnTe and ZrW, Qg respectively. The results show that the cell pressure
reaches 9 GPa with the sample cell volume of 9 mm?® when the load pressure is 260 kN. The in-situ
high pressure neutron diffraction experiments indicate that the PCBN anvil miscellaneous signal was
not observed in the high pressure neutron diffraction patterns of iron. By further optimizing the PCBN
cell, we expect to obtain a high-quality neutron diffraction patterns under higher pressure than
10 GPa.

Key words: high pressure;insitu neutron diffraction;concave-flat; PCBN anvils





