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Fig. 1 Set-up for non-die explosive technology to
make spherical shell

ESEI L > TRIERF 2 TR L T MEHOE
M&m’ﬁ.’ﬂﬂ B?ﬁ":—’.bo

2. BIFTEFLELEBOBETR

HAEGRRNTTH Y, £ LTGREKK L TERF
ThHHDT, Fig. 2ieRT O /ARROBWRLE
AoxGicT+s, EALLEELFortran, V3 v



2.9 P (MPa)
y 45.30 = 11+
o~ =) 160 |~
Pi & LI
Wi & » 140 Ps
' 120
P2 » 100
?
0 \S  unit: (mm) gg P
(-4
P\ \ 40
20 -
W ~r ) S NG T el K SO W R —
0 20 40 680 80 y(yg
Fig. 2 Illustration of analytical object and elements
divided for numerical analysis Fig. 3 Shock pressure P, received by the plate under
water
Table 1 SUS304 27 v v ADOMHHER
E(MPa) v p(kg/of) | as(MPa) av(MPa) A(MPa) n
210 0.26 7890 280 640 - 580 0.57

i%Epson® AT - 600088t ¢H v, CPUBEM 3 BF
BThd, HkoRHi, SUSIMRT v v ARIR
THY, B 2mTHD, T, WEKOANKRT
REZEN0OmMmORKEAELT\3¢T5, HFRES
ETEHARTS 1, EEYSRCFHL, FFEH
IR 290 R AE L s, BHEEROFE1890.8
mX0.4mTH %, FAHROBEEDILRE L E UHE(2
m)¥BELTLBEL, SOFFD I20ERIZFH
L, Fig. 21tk T, Py, P2, PsixzFAREOPL
PEAMBROPRAYRLTCEY, W,, W, W,
REBFEROPREALRLT3, BFOXBRE
>TROMBHERL,

Be_1 (b0 s 0=
% p(ar+a,+ 7 "

Ov_1 (g, , O r_,,)
o1 p(ay Yo T

it b, BAMITILSALERI X » TRF LAY,
(1)RDOHBT, 0,, 6y, 0o, Tt IEBriF, I
EHicHE, BRFARVr—-yHADORANGHE
BeEExD, #, IBROrHEARYy HEOEEER
STHD, pRROBETHS, HHOMEAL,

o=, +A(c,)" (@
KL TREhD, DFAEECHSE L Lis, HE

Kayaku Gakkaishi, Vol. 58, No. 1, 1997

DNFENER ¥ RTHIEMiX, Table 1 1RLTL
3, CZTE, v, piaSUS304 A5 v v AsEt0N
HERHE, £7 7 VRRUBEEZRLTV-3, 0., b
BHROMBRERIC D LB NTH D, A, nizH
HERLBGRE K> TV, BRILTNT (B :
—C7HsN3Os, WEE: 1560ke/nf, IBYEEE Vp=
6700m/s, E{L:108)ThH 3, BEH» S 150mbEh
2R COFHRERF OBFRIZILP 113 Fig. 3 izl
BTRLTVD L5, BEBEBRCELOhD L
T%0 Pilkg/nf) DEFHEAL

P=P,e~T

Wl13 a
%)

Po=k(
(3)

Ll b, EDPT, W(kg)izFEM, Ro(m)iziBEP
L LRI ClRh -EBECH S, k, 1, a, 8
RIBREHTH B, TNTOHAIX, k=0.0533 %
10, 1=0.0588, a=1.13, B=0.89. WISV -8
BREENPsitFAROPIZERTRT, P)iRmEH
HTHRt=0ERTS, ZDOP,, PsOBELWHE
i2Cole® & Zheng® DH I » TV B,




=50 ys
Z 400 AN \ k z
b
mwi ) o Lg ©
0 [ 1 A 1
|
?V | O (dsgree)

Outer surface

Inner surface--------

Fig. 4 Meridian stress distributions at different times
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Fig. 6(a) Equivalent stress distributions at different
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Fig. 6(b) Equivalent stress distributions at different
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Fig. 7 Deformation processes at different times
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Fig. 11 High pressure vessel (D=4000mm) with 20mmn
thickness made by non-die explosive form-
ing method
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Numerical analysis of non-die explosive formlng of sphencal shell technology_‘:ﬁ_- .
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by Rui ZHANG®*, Hirofumi IYAMA*, Masahlro FUJITA** Shigeru ITOH** S
Tie-Sheng Zhang*** and Zhen-Shen L P, -

A spherical-inscribed multt-cone structure thh two clrcular plat& at 1ts two ends
was pre-weld together. Then water was filled in. and a certam amount ‘of exploswe chargei X
was put in the center of the structure. When the a:plosxve was ﬁred a shock presure was - !
generated in the water and the pre-welded structure was loaded. By usmg thls workmg_' L :
method, a spherical shell was manufactured. The deformation process of the structure was
analysed by finite difference method. According to our analysed results, an inner-towards
bending was generated at the welded region and at its two adjacent areas, an outwards ben-
dings were generated. These outwards bendings moved towards the: mlddle points of the
plate, then the whole structure was deformed into a sphencal shape
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