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Table 1 The conventional techniques and their developments of explosive parts
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Table 2 The unconventional techniques and their developments of explosive parts
Fi 4 % FEEN H & HRTEAKFE HIRRRR
T HLE .3 R MR e it EFEHEARE HAFHE.
Y RGEEN Y LR HEENR ERATEHE  ALH.EH®
o oEOH M EIRNSE WEEE. L35k, nMEE, B
8 KNSk KF M EL EREAME WMAARESR
4 WM M. BEMELRE  RBEHBHE
b B TFRE FEHRH, HREAEE R
58%8%E. MAHEBRE  0.004g/cm!™,
MEMXER, ¥,




g1y BRSS. KORETRQWER 35
B2
kS % 8 A ;I BMEAKTE EHILBRER

Ruk$dF KEBKEF FEATFA EXLR%?Y ZERBERM
O, s FEMEE L& FH. ABRRGKR R TRERS
¥ PFE.KR FHEM®E AR REFSBRHF  SRAEE
M ORI T BANBHE BEREHE R ERSH AT ALRA
# H®.hFE HHRBEER. REH. . FEE®  EHHERE
B OE. FEKE#R. 15, W £
# S FHEBP M E-252

B R, fFE.

BEXYn  HRPHEME  RROHEE BERICTH ~ HEAHER

HE TV W RERRBER  AMEES IR R FHEERR

CT%,E®  #,%0~180° * #X. WHT TE, K ICT 7B

REHRE HERYEH RYEAE S TS WA TR

X.7 44 ERBHEE FREBGE BEHBEE  RRNAFER
I TIidCT. &R R i, ¥ 1%FEXKER, B % 0. 001
v EHERMES, FERER tEER M TR g/cmi g g
CT 3R H R . AHER BRMATL

BABHNEG R, FHFMER kN, §
WREREN, CTHEHE  HBEEIENH
BB UL HEBEARR  CT NS
18 B W A ) NEARK. R BRONE
EEHHER. RWBFR.

ERH EHHMMB  MREER EHTIEER BAFREBRRK

Ok WHREWE",  XEEEL HREBIEY B
# TESHEE EHONAK MR B i MERERE
# HMFMES K. CTWhIRT. RA.

& % MO A : AW
e %, ! HRRR.E
_ i B GRRE.
R4, UMk EH S BRKMSHE EEFRHES 2. 0.%KH
BoORERM  RAESER BER FHHEAR, —REREHS
: B, ik Bs b 2, RBARE, £ TUEEANE.
b3 MR HHERMR BHERHN
B B 4L e WILEREH, ANSER.,

Bt 7= A T WIRB L E A
BRI R A HTFHRIES
. - .

ERE X HERE EERRGFEFRREE EASESE, mAREE HLTR
Brafisiiiey X Lo BEXECRAEMRBEH#NKT. NHRLE Y FLERR!
HELRERHRBEENFRIEERFTEHREE, Eﬁﬁﬁ—lﬁ%ﬂﬁﬁﬂ&%ﬁ%é



36 & g8 # #H Fow

BUBE 7 B B RS MR AR 4 A K T LB FI# — 50 3E . IE M) ERR M A 5 4L EVT AT R R
i ATHERKY Y HRENE GRS, FTRAKBRTREE, PIEALE, E
BRFRTVESAFAFFHEARMA TS ATMELRRAT T IE Ko — LR
KL, EMNEE. SRRV ENSMELEEHRESD, AT HEN REER
3~59% , T XT38 AF 49 HE 25 1] 07 SR RS ) 23 (6] 4 B P Ak 20pm EEEH /DN,

Q) Fs HEARTE SN, BXEATHEEFHEEREXMHARNTT
EXRETILCT, EE223THLEMNKELBATE JAERKAFAMR. HERE
BAREREN. . EESRERHCHHITE 2. 5em Ml 0. 03%: AT LR SR/ B
B CHE 3 K/ LB 26O A0 UMY R R B JE A4k, R BB X 4 R A AR R H AT RE WA
AT AR R & H 315 & BIREH . LLNL #1 LANL A+SERMELETHER
KA Tk CT, B TR XRBM EEELHTE O TITM  ARFHREE",
LLNL Wi EM BAMR R B —RILF TR SR T — 94 H =M B B REKEZS (fn PBX-
9502 )T CT &4 FH R0 (1990~1992 4F) , X =W B 3R . F— M B R ANEE
CT ¥4 T /B PBX-9502 Z54E (1. 27cm) , WIS M T — FErd RO AR L BI A 2R
FREERE: S HBE{REFETFT I CT i EA B4 — e, TEEELR A
F15ecm HRFHSILAREMZLURE CTHZEAHEH U EEIRIE KRS
FEFAEREEH—SRB T CTHEENFHENMEREFFRER HFEX—H
B A —A MR 25em WA ARET UL AH KRR EEMBR RSB ZHBREREL -
BEiRRe s, LR ERST BE 40cm 43,  HESBERB AT BENE
FEAHE L, #E LANL WIFE 1990 FEEGER K ARRR R, M H—GHMNATIL CT
+#:E BIR A7, T CTHMT 2304 MEKIERBFES, LEEMNER 4.8
5t R=f % 0. 234mm X 0. 234mm X 10mm) 7 F E 4 B <0. 05U H K F LidiET T
CT N ATH RIMIEMH T4, AINRAFRSHER, EER KB EES
RN REUEEBSLRRBRENTEBEIL CT, hEEMKILE., Rt EE . AHKS
HAFOCEABR EEXFURFANERNLBLNG SR EN P ERATILCT
BR.

BB RAEARMEROTHF LT EELFERYEA BBHEECHRANE
EHROBTFHTEP QI EEREI AR LSRR S ETSE BN . B
PLsE 2 8 E MR, — RS R, RESCHR R, HEER, ERBMTIE
&, MEF R RIRTE P FRR ST E AR,

FENTERATEANNBATFGEAIAGER CT EHEAHGRFHEAH LM
B R RMIE” . FREFESEBERGBEMNHFR L. REFLEEM
EERGIET —EERMNRER, AWETEARAFFRIGNETEEERELRNQR
RAETREM L RA ST FHH (FTNAERAES, B0 EHEGRBRQR A EHES
BEHMFRAEATEERG L MERRAERE, LHESEHEARA EXEEWR
A BERE=ENE RN NETINRFLTER.

Q) BELHEMTEEMBEREREREAEEY —~FEoRMAERSANEAE
B REFEHER, RS R T EMRREMNERE N, ATTERIERN



w1 ‘ BRMS. 2L RN 37 !

EERRRENERRAR T EROTRYE, 5—FE. MaFRA GG ENRES 4
HR K E SRR BEAL R R MR B & ST R S 4 & AT R 4
T8 A I T R B R I R @ F RO AT LR R R R
{58 A E A RS BRI R AR 6 VT S AT, B R BRI
&*[!]n .
C RETEAEZIER G AT AL W 7 I FUR R JUAE A T AR B RRE A TR B A s 2
I A A FE RN L T 4R R U L T SE TR 7= 5 & R W BT

HEE B SIULER 60 5N LA A2 T 55 SRR — SE AR LD 3 L (B SRR 7 2 (D R LI F
FHBARBA X MM, ERRANEE, Yﬁﬂgi’ﬁiﬁl’ﬁfﬁlﬁﬂﬁiﬁﬁm?ﬁﬁﬁ{frg
R AR ME R EE R A7 R S R L, 4

u)E%Wﬁ%ﬁﬁﬁ%#%téﬁ%ﬁ%ﬁﬁ%%ﬁ%&ﬁﬁﬁ%wmE%m
B M AURIRE AT B R0 R AR 2 (AR S AR L B35 R s (AR R,
B ERE RN U, I Menz'® £ AN E 4 RIEE MR YE
B 0. 076mm B I ZLET 5 BE 6 48 . 3X — A1 BR B0 WU 22 22 P o F B4R I R B M W B 9 48
Wk R A BB 2 ST T A T BB AT AR X 2 R L B2 B
WO ACE AU BT 7 SO B e i B JLR K R U R 5 R BLS I i — Mk
“WUKRERERERE. B EEN, B THOES BN TN SR, xTi’E
B RS TR MR T 2 — 2 AR,

(5) Yo7 L AR BTt B0 0 3 ) B 2 B HE 2 B A ) TSR O, E{X%HHI%&#J:E
Dt T 25 PRSP0 RO T R L T 3 R T B S0 0 RT3 R — S 4
ﬁéf“‘ﬂ’]ﬁi%.ﬁzlﬂ?iﬂlTii‘tﬂﬁ*ﬁﬁP% REAEE, ﬁa%@%@ﬂ@ﬂe@gm
53

g % X &

1 BHBHERE, RXFF. RRQRE. DL LR Tk 4 Mt 1986.
2 KRES LARBBEARRANA. L. Bl g Rt . 1093 !
3 CRELN. B AN ESRE  RESE (HMRABFMBZHEELR ML £ REER). b

IR TAE AR, 1991, |
4 Kruger R P,et al. LA-UR-80-1277/GAR A
5 Martz H E,et al. UCRL-ID-103318/GAR
6 Morris R A,et al. LA-UR-90-2988/GAR
7 Perkins H E,et al. DE-92013517/GAR
8
g

KER RARABRAHRBREMERSF R B LW, TREA,1993(2).
ERWL BT ER. B RARE Y. dL5T . Bl i, 1989. 'H

10 Bulusu S N. Chemistry and Physics of Energetic Materials. Kluwer Academic
Publishers,1990. ’

11 Vomnopoulos G. International Conference Proceedings: Applications of Nuclear,

Techniques. Greece,June 1990. I



38

¥ B H# H LR

12
13

14
15
16

17
18
19
20
21
22
23

24

25
26

27

28

29

Mcfee J E, Das Y. AD-A233 665/9/GAR,1991.

Kaye S M, et al. Encyclopedia of Explosives and Related Items. Dover,New Jer-
sey,1980.

Hallai C, et al. Proc. 13th World Conference on NDT. Sao Paulo,1992.
Zirnhelt J H. Proc. 12th World Conference on NDT. Amsterdam,1989.
Halmshaw R,et al. A Review of Digital Radiological Methods. British Journal of
NDT,1990,32 (1). o

Drotning W D. DE88008633/GAR.

HE%. LMK ,.1993 (5,129~130

ITRE. AL CTHRATSRADIVRAHLREN. TR H,1992 (6).

BEm. CT RARSRMBN. LRAW,1991.13 (4).

RiEH. REAESHARMHRANEGERE. TRQY,1991,1300.

. SRR, Jb . BB T Rk, 1986.

Yong T et al. Proc. 7th Asia-Pacific Conference on NDT. Shanghai,China,1993.
591~596

Mo Dawei,et al. Neutron Radiography Study in Tsinghua University, Neutron
Radiography Proceedings of 1th World Conference,Paris, 6,1986.

Whittemore W L. Neutron Radiography. Neutron News,1990,1 (3).

Zhao C D. A Study of Plane Wave Diffrated CT System and Measurement. IS-
RANT . Beijing ,1989.

‘Rhodes E,et al. APSTING: Neutron Interrogation for Detection of Nuclear and

CW Weapons, Explosives, and Drugs. DE92015183/GAR.

Caffrey A D ,et al. IEEE Transaction on Nuclear Science,1991,39 (5):1422~
1426

Menz F L,et al. The Navy Injection-Molded Explosive (PBXC-303-1). Proc.

8th Symp. on Explosives and Pyrotechnics. 1974.

A REVIEW FOR NON-DESTRUCTIVE TESTING
OF EXPLOSIVE PARTS

Wen Maoping Tian Yong You Kaixing
(Institute of Chemical Materials, CAEP)

ABSTRACT The important roles of non-destructive testing (NDT) in the quality and

safety reliability for explosive parts as well as the speciality of NDT to explosive charges

are discussed. The present status and future of NDT techniques utilization and develop-

ment in the field of explosives inland and broad are reviewed.

KEY WORDS explosive parts, non-destructive test, reliability,





