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Study on NDT technology used in the general

assembly of attitude control engines
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Abstract: This paper presents the applications of three nondestructive testing techniques, i.e.
visual examination, radiographic inspection, and leak detection in attitude control engines. The
focus of the paper is on leak detection technology. According to structural features of the engine,
performance requirements of different systems and various joint seal forms for general assembly,
different leak detection methods such as immersion method, soap bubble method and simple accu-
mulative envelope method by helium mass spectrometry are used in assembly testing. Based on the
comparative analysis of the three mentioned leak detection methods, it is concluded that different
leak detection methods should be adopted to satisfy performance requirements of different systems.
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Fig.2 Helium mass spectrometer leak detection

with comparison device
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Fig.3 Helium mass spectrometer leak detection

o2

of tube fittings

HEERBELSEN.

(1) Mgamh (FERTEELL) HY
BT A

(2) HEHMBEN Q My LT3 B AWK
HTRE, RR 10085, HARERRMNLMN
ekt 5 it R HEAT RN, 2 RALES R (B
A, XBEBHEHNE: KWEBSENTAS
BRAGHRAKENEAS, HBRASBNELYS
TE Fi Vot s e 0 LA HE B B89 B 1 — 3

(3) MBEESMAERAREEAHRESR
B, WRESAHEASEEFES (WHER
) AR

(4) RE—FEBRE)G, AAEEREN R
RELBHA TR, TRNBOEHLE
Al

(5) BUTARXHETHE . 0=0,-Al/Al
Kb, Q HBERMALIE®WE, ParmVs; Qo H
EERMIRHERILEE, Pa-m’/s; AL VIR TE
EHAMRHERIL (WXTEE) MEmhE; Al=
LIy ; AI R BHG IO MR A, Al=lL-L;
LAWBE WX EBENNBERE; LAWBERK
OB AR BN ; T FIRBEACHIE

BERETEH#HITRIER, MEZEUTILA.

(1) RET/EGHBE R 20:5C, HxHE
EARKTF 80%;

(2) KBRTEGHABERANEKRN,
GHREE, AMEAEAKEE; YRESBHE
KERFERRAVA &S0, B HHE
B, BagwikRES R, flin. #a88gs
BEHSBEISEELARERERN, 8 TE2REE
E-EMRetEe, FHit, vRSERIHA
RERORMER, E%, Y TRIERKRERN
EWHE, FEMA-TAHNERTERTLS
MR E, A T4 22 4 1 B i 0 R B LB
L TES

(3) RiE TR LR Tk, T8
KEIRES; :

(4) REIITHE, EXMREHTRARZ
BT, BISEMHEEARME I,

(5) mmHA (BFEELL) EEHEH
HHETEE, sEMEERESNE 3 R, RS
FABRAHTRN, MTEBRIITSEE
HE R R E R 10s, 10s Fic RN B R KA H
6, BVRSCIE: L LS LKEERLEN
i E AL

(6) ¥TFREASHL, HAREKERE
RARHIEL, BEOBMER. EHEREREREN
EH, KEEEMA, SRS ST iR
HER, HEUEER A ZRAS#ITRE, RERE
AT AR,

(7) MFEERDYLBFEREHRIPAL, MR
BESHFERTAE, fin. RRSEELIHN



FISEESH

5 B RHHIE AR LB R SR D iR A R 55

LESMBEEWHEENSTERL, & TFRA
SHEEESSENEETANEREELREMN
BEAR, BN, WERRAHE I FROEL
BT, QERTRREE A GHRBEREH
R, FRULAARMAKNEE, Eit, $#xtit
R, HRBEBIINREHETERE
@k, BARRERLHETRMEIL, REE
XAk BB WAL g AT L, X
B EERESREMER D ERE, #%
HEmgme R,

3 F

(1) BRI E AR BE 55 B I M A T o S 45 =
BHEF . AUHRARBERAERZRY, AR
M&ETEEZHNNBERTMAE ., HHGRNE
MERYERRAETABRKIVNESE L,

(2) WEFAMTARBBH B AR B
BEENIEERIE, BET EREBLREAR
BEGREEGRET RS RRILE,

(3) 30 00 AR T A o A G O W AR
BREME, FETRAMBENELCLRERY
b7, R T R BIPL R G RREA EE
HEFHE,

FEEERYLEE P L E =R 5
FHMBA, BRTEERIPESELBT™ R
HEER e, EH B TRERSVIE TR
EEEAREHANESRRRE,

SEIM:

[(MRF4, BRE MEQW(M]. JL5 . VR I H R
t, 2004

RIEEH. EHBMEEMIRIM]. JL5; HUH Tk H R
L. 2006.

(3] XKEM HIL MAXGEINABRFHOERER
[M]. Jb3t. EBF Tkt 1978,

(4188, REHLHEEARIM). JL5 . FH AR, 1985,

[SIm=Beee, Fiblt, RER. REXE RIS EHARE
WAL (M) K, 2008, 34(3): 4448,

(%%E: § &)

(LEE 3B

(2) BERERER, &YHAMEERER
AERMAERERAKZRERMK, BRTH
Fiaen, mEh MR ER, REHEEEG
BERLSBENBER, MKTEHRG AR
RSN R, KRG T AR IR 8
K FBARE,

5, T LAE T A ST RIBE, m/hE
B R D RO B R ST LA UE R R
EHERE, BEENE, NTFEEEWSHRE
BREEH AR EERR, XS ELHSR
ERK, AKELTEAEE, BLEALILRE
WER#5E

SEHK:

[11u#aR, AR, ¥ mEE RS BUE B 8 54545
H(J]. kE#H, 2006(3): 24-29.

RIFEE. REAFRINEHNSDHEHERRIM]. ¥
W . EBRE A R 1993,

[3]) BEF. RBEHFRLERIT5FHT-MATLABE 5 A
[M]. b3 . 4% K% TR 2000.

(410 M. BEAFRAUEERM]. LR FHMH
R4t 1993.

[5INAFE, kBH, EHL. AREEDRRRESHE
EWEST()]. AR, 1999(4) : 32-35.

(RE: 8 X)



