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Fig. 1 An illustration of experimental setup of
center rod

BILILHD, COFETRETHEDS L UBREI,
EROICHA SN BEOBRBEEILHEH Eh T
%, ABAGE TIIESA40GPa, BEEH3700K -7
D, LBHITIZI0GPa, 2000K {275 L LTV 2,
tyy—uy FEMHEBEICBWTIIhBNBBE, &8
IEH3h, HRIHHENDDWBNIEREL,
HETERSA TV 5, B, hBNBRICRE L
FEDOEL— 22k oTiTbh B, RERSHFICL
hiZ, K& Tid#1000K CB{LE U'wBN—hBN &
BB L, BFEH T3 1300K Ll L TwBN—hBN

— 163 —




ERMBIET 5, cOEYF—0y FEOLIHIZ, &
Be— by 2o TRREICHIVELHS, DL
DILEIVEETHE, wBNHHhBNOMERBROR
R Thh, R LAWBNRZIZEAYZEDOT EE
RENTVBEEZLOLNRTVS, F7-cBNDOEKIIFE
BINTELY, LEXRILITHEBN)IHRICK
»T, Bk, BETEBLALLTY, SERREBOZ
FEDIThBNREBHRZET L, S8 LABNiZhBN
LLTRBTE2DLEENRTWS,
MHEicBWTREAGOABICEREMLT, &
SItHAMAREET A -—mAMNENH LY, —RAME
TRBETEIENNB L &), ¥HBOMAMETIIEHE
Tho-BEENOELPR YA YEY FOSER EDN
WL ZoTVv B, LY ¥—0y FEREHECER
LThh, ZEAMICTAZLIZEIVENDLANR
AEhz, XETR, BEOKAIChBNRRKERD,
CNEHSROMEICEESFI S0 BEAMAICE
WL, vy¥%—0y FEEHERLALT—-NVT7 4 VA
(Roll ilm) iz X D EREITo1ze COFERSEN
TP EMRERTLOLFEZ LN, HEBEOR
BERBPRIERS R LAMHFTES, L2L,
WHCHEBESELHZLTH, hBN2S5cBNOEHR
(CIZhBNO#REB L UNHOHEIMEL £ ->TL
%o PEXki3, hBN O&RERVIZ Y wBNANOEHR
itk , BITHRENEVEBNIZERTALEN
T3, BEOHETIERBHIIZ ) HE TV
SELBHESATWSY, ATk, HEHESHEE
BARITTHEBL RS-, BHRLT (HBBBIU

Electric
detonator

| — Fe cap

|__-hBN powder
l + Cu film
g Sl 11 cutube

_—+1+— Explosive

-+— Fe tube

T~ Fe mandrel

¢ 65

Fig. 2 An illustration of roll film experimental
assembly

— 164 —

PEIRBNEZRALY. /4, E—0FAMELSEMN
HORETHIEINOBERERFTICL > THREL,
SHRAMERFEOBENEM LT Shddb
BTRWT 2.
2. SRERERR
2.1 O—=N7 1 WLDORBT &

=74 VAEEZHE L -ERER OHEE% Fig.
212, MEHE%Fig 377, BEO/INIIAESmm,
¥ & 270mm D ss-400 WAH CTH B, EFOHIl, EE
EEA 5 30mm O ST E25mm, £ X 220mm D
ARG OE@AL 5L H O LB L.
NoRE, CoRSAGOMIC, BIcRohs &
SIBELER L, B, B FBEH 6500m/sec
DI (74 <4 b) £2000g AV 7o BB OB
B4 % Fig. 4(a) 12, WAERZRR (b) (2R ¥. MAL
7B B 200mm, & E230mm, HEX0.1mmNbd D
T, hBNEZF VLN T—-X2REL, TRERITIC
Lo TEREAECEHALA. TF VT —RIEBEIC
hBN 2% S €500 0b0TH), BH L%
400 C T2 L, =F Lo —2%BREL:.
hBN 2232333 L7-$SHE £+ B OEEISmm, £
270mm DLHEICH Z 4T, AE2Imm DA ICE
L7 SOBAMOMBIZIIEZ10mmOFERDS
E Ll BREIERIZBINTVEILIZEIVERE
ERESTHR/B LB BFTHRWERLE,
B3 ARl ) RETHTITo 7 BEBICIZAER
(R SEABE AL, BEBEREIKPIC
ETTAHEHCLTRRLA, BERL 225813, X8
BB LU TEMBREEICX ) wBN, cBNOAERK%*
A7z

hBN O X BE4M/8 % — > % Fig. 517K, hBNE L
TOREDRRZOVEN SR 5 LIBHRT (B)EhBN
(UHP-FM) X, #1220 =50 (X#CuK a)ffiEic

Fig. 3 A photograph of roll film assembly
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Fig. 5 Flash x-ray patterns of hBN
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Table 1 Mie Gruneisen parameters of SUS304

and water
Material SUS304 Water
po (kg/m® 7896.0 10000
c (m/s) 4569.0 1489.0
s 149 1.786
y 217 165

Table 2 JWL parameters of SEP

A(GPa) | B(GPa) | C(GPa) | Pcj{(GPa)
364.99 23097 00928 15910

R: Rz w Eo (J/kg)

430 1.00 028 | 216x10°
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Fig. 7 Pressure distribution at the center of the
multi-stage tube
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Fig. 8 A time history of pressure map for 3 stage
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Fig. 9 An x-ray pattern for BN using Showa Denko hBN

Kayaku Gakkaishi, Vo!. 60, No. 4, 1999

— 167—




MUMSUREREM]  WRIE 87, 500
i pAAsIL)

0ATA ORAYING DATE @ B3-11-1557
1

3&&"‘:";5 G s ”nzg:snmﬁlg s o5
Boaw a0 el AR BN
Bt 5 o made in China
CPERAIOR -
s X-ray diffraction pattern of the recovered sample
4, S -
) g w(o0) O BN (H)
w( 100 [m] BN (W)
H A BN (C)

Fig. 10 An x-ray pattern for BN using China hBN

CERL

t ﬁe

a. Bri

». SAD pattern

Fig. 11 TEM photographs of the recovered sample
(high enlargement)

— 168 —

Yo FFEMC, hBNOV -7 BB IS T2, =
NIZRERD L O, BEKEEOLDIIERHIHTH
v, ERBICENIN:-AMEROERIRED,S,
ERICBWIBNOBRIBEU EOREZSEELTY
BEHERTES,

KIS, Fig NEBRBERENABNOTEMEX
ERT. FRIXFHEOBEECHELIN. FE(a)
i, HFOREE ) OB PRV ZHEBE LK
RERT. TOBFEHEZIE, AR D) ISTKT LI
VY TR —ThHY, V7R (@) H»HHLE
MREACR & 5, $58% Table 312FRT. LA Liads
D d=2095 At wBN” ? (d=2.114 A) L 1ZR% b,

Table 3 JCPDS values for wBN
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) 7R

r (mm) D (A) hkl d(A)
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405 209 002 2114
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7.35 128 110 1277
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806 1.09 112 1.093
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Table 4 JCPDS values for hBN
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On a direct phase transition of boron nitride using explosives ||
The characteristics of a roll film techniques assembly for synthesis

Yutaka KUROYAMAf. Kenji MURATA®, Kenji ITOH*, Shiro KUBOTA®***
Masahiro FUJITA***, and Shigeru ITOH****

In order to accomplish a best shock synthesis, the ultra-high pressure generating set-up
is of great importance. In this paper, a new ultra-high pressure generating set-up is devised
according to the rolled film method based on the multi-cylinders principle. The set-up is
described as follows: the original material for shock synthesis was painted on a metal ribbon,
and then rolling it into cylinder shape; the rolled ribbon is inserted into a circular tube and the
lateral of the tube is surrounded with the explosive. As the explosive is detonated, the metal
ribbon in the container is accelerated sequentially leading to the shock wave propagation.
Consequently, in the interface of ribbons and the central part a high pressure expects to be
obtained. A numerical analysis was carried out for the detonation process with respect to
multi-cylinders. The basic features of this set-up are evaluated. The highest pressures at the
central part in double and triple tubes are compared with that in single tube case. It is under-
stood that in triple tube the pressure is risen 40% approximately. Moreover, on the pressure
appeared in the medium between the multi-cylinders near the central part, it is seen that in the
triple tube the pressure has an increase of about 30% compared to that in single tube case,
Although the numerical calculation did not directly simulate the rolled film method, it could give
us a qualitative understanding on the basic features of this set-up. Using the set-up, the exper-
iment on direct phase transition of BN was carried out. The phase transition is greatly affect-
ed by the conditions of the initial hBN material. When using hBN from China, which exhibits
many peaks and many crystal defaults in the X-ray diffraction pattern, the formation of ¢cBN
has been confirmed from X-ray diffraction curve and TEM optical photos of the recovered sam-
ple.
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***Department of Mining Engineering, Faculty of Engineering, Kyshu University,
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