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Industrial CT Detection Technology of Solid Rocket Motor Based on Standard

Sample Comparison Test

WANG Zhengan LIU Bin HUA Junwei
(Xi’an Aerospace Chemical Power Co. Ltd. ,Xi’an 710025)

Abstract  Due to the lack of industry standards of CT detection for solid rocket motors , a standard sample motor was
made by using positive density material blocks to simulate the debonding defects and alloy blocks to simulate the defects
inside grain. The CT comparison tests were carried out between a standard sample motor and an actual motor , and the actual
motor was dissection and sampled for verification. It is shown that results of motor CT detection are consistent with that
of radiographic and dissection tests, and design of the standard sample motor meets the requirements of research. The
minimum detection ability of industrial CT system is determined : debonding area is 20 mmx20 mm, width is 0. 4 mm,
diameter of voids and inclusions is 5 mm, and width of cracks is 0. 4 mm. The CT detection standard is established and
the CT detection process for solid rocket motors is normalized accordingly.

Key words Solid rocket motor, CT test standards, Key technology

0 55

AR K57 e SIS A 2 [ A k7 Ak g
PSRRI DR R o AR KT R ShBLIRS = &RG
B2 L TRURHE TR A ) S bR O SR K A T
(14 SRR R 28, 7 2 sh LA il 2o R o T o b o A
T R b2 T P RS B A 500 PR ) AL B e
LB XT BRIE T Y & S T A SR

SR FH A% 0 S5 £ B R o A0 361 4 o 755 % P H g
1950 & ShHL e 8052 IR , BBE BAR 7 S R
/N RBEHEAT I ARLIN R . T Tk CT AN AT DAAS 31 &
SN2 i 4 o 3 T IRIAR, S BBk A 1 RS 1 o

Wk H 4. 2020-06-19

5 s CT A FH T R R4 v [ 4R K i & SN
TR BRI & PR M o AR MR PR Tk
HE BT AR KT & ShbL v KO BT S
RN CT ARSI 4 K 5 & Shp LR R A LK
ARACOR A FIBFEIN 15 MeV Tl CT 2458, TR
SR SRS R ROR AR SR RN AR G
PRI AR ETCTA AR 2, B AT, EAMA TR CT A AR
HEEZAIFESEE ASTMCGEERPRHG I 2 FRifE E1695
—1995CHANUZ M RUZ (CT) RGP REM A AR i
)5 B )Y FT ASTM E1672—1995CGHHEHLENT % (CT)
REBEFERARET ) . HiE F2ME T CT RG2S

H—EH T IR, 1976 4 A, = 9 TREIM , 228 N[44 K & sh L TCHRAI T 2B ARS8 TAE . E-mail : wzan@sohu. com

FEMMEL T L hitp:/Awww.yhelgy.com  20204F % 411



Gy LSy IR Tk e R EE TR
CT AR ZR GERR i FH I , P (3 A v 8 A I [ A K o
K BHLBIEIN 5 1%

B [N B R R B & Tl CT R GE 7
VU Z 50 R A 27 3l A BR 2 7 98 22 2 93, S ]
SRR BT, SE I v RE LN E AR Toll CT R GE7E [
PRI A LRI b B 2 T, S B A AR
R AR A A shAL Tl CT ARSI AR T A 269K

ARG i AN R T B R sk B R A
AL, I Tl CT RGEXBREEHEA TR TN S5AE . X2
R JH 55 2 SRR Wt 58 A7 AR B ) SE B & s FILIEAT CT A
AN, B Tolk CT RGNS BRI RE ST .
1 AR%EEMR AT & BRIt

WEIE TAERY SR AL AN 1 BT 7 o 3d A A 4L 3
i fe 563 R A 1) PR 0 e 5 oA L SRl VR ARASE [ 44 o
KL, I RARE A BIHILS 52 bR A S AL U X e ik
5, W [ A KR STl CT ARG 1y BE AR S 50F
7 i, TR S A AR 1

| BUDUBR B | | B A T

BEALLBREE 3 Al BT

FRREZ LR T |

I

[0 L ALK 0 E 1

v
L% T2 B o e

| i |
T A A PR 2 Tl CT Rl e 7 3

Fig. 1  Flow chart of industrial CT detection standard

establishment for solid rocket motor combustion chamber
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Fig. 2 Structure diagram of combustion chamber for solid

rocket motor

WA AR EA AR PR [ A i R shpLre A,
N ZE IR T 2O o AADLA T IS0 Bk o A TR AG 56
ja =i il il I S G = R T 2 P A R S
PZ Ao S MR 0 5 72 24 TP AP D 2R E
PR B AR VA 36 TR T B A 0 A R E L

H 45 L i B A 20 A B — 2 9 L, A )
G N PSS F) A ) R ABCRE A AE — R 1Y 22 5, BT LATE AR
FER SIHL B HIAE 5 AR Al B AT B0 %) 2% 28 B By
89 A 52 B AR B 1 RO AT Bt AL R
LU YR R B A0 RS 15 5 2 0 o IRJRE R
5K, PG 3X 2 ke % 1) A 75 25 AN [) 4 5 2k s TR
JELA R CTERAR A I 5200, SR04 ULIEL 3,

PR & Sl HILASE ALtk 5 B9 AR — FBE IO 39 FE 4G I 3¢
LR EERRL

|
3 BREEIE AR T A s pLE AR B b A1 R B K
Fig.3 Schematic diagram of general defect arrangement

for standard sample solid rocket motor
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Fig. 4 CT picture of simulating debonding defects with normal
density material at the interface between thermal insulation layer
and thermal insulation layer of motor
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Tab.1 CT test result of simulating debonding defects
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Fig. 5 CT test picture of simulating defects inside standard

sample solid rocket motor
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Fig. 8 CT inspection process of solid rocket motor
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