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Method of man-machine-environment control over foreign
object debris in pipelines used in rocket engine test
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Abstract: On the basis of man-machine-environment system theory, the main links to result in
foreign object debris are analyzed in the aspect of man-machine-environment influencing factors to
search the root of producing the féreign object debris in the process pipes for removing the foreign
object debris in the pipes and eliminating the potential danger in the process of liquid
oxygen-kerosene rocket engine test. The identity, opposing degree, fluctuating degree of influencing
factors are analyzed by means of set pair theory to research the coupling relationship among the
influencing factors, and determinate the key factors of resulting in the foreign object debris. The
foreign object debris control and inspecting methods were established in accordance with the
man-machine-environment key factors and practical work in the testing process of liquid’
oxygen-kerosene rocket engine, so that the foreign object debris in the pipes were effectively removed
or decreased.
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Fig. 1 Mutual relation of man-machine-environment

influence factors on foreign object debris in test process

IR BN 2 RY ANLIR SR 0 K E A

HXFR, ARIBHERY P ALRTR:
PF{Ru’RwRd’Rw’RwRM} 2)

KA RAAN (TAEAR) MERBEMEXER; R,
FLEE (BB Tl sEE) s AR EEE
RF; RATE (FEWRERSE) WEWEER
MKHERE; R, HIA (IEAR) SHE F
VB T k) MEMEREMAERR; RN
AN (AR B (ZEURERL) HEW
BRMAMEXR; R, ALES (FWEBTALE
k) S5 (EFWAFRAL) KRR EAH
HXREF: P oA i MRS RS RYB AN
BRWEE.
13 ERYFEENXEBEERTE

OB K=V 3 D&Y IR e A SE 22N
YIABLIRE R E BRI EXR, RIEENS
B, FIRRZER—E, Mg, EshEXRE, 7
LA 2 R ANIRRE W E R EBRE,
P THEERSHMBERNOBESEE, A:

{x, 7 ‘Rg }ﬂHi {a, b, ¢} (3)

EX L KBS RYEZRY AT EZ HE

EWF—F o0 o TR i PAVIERE R

Xt HAB AN R E M E R £z, NimRE
HANFEERER LT ZEENZRY .



BaEEeH

FkidE, %F: KBERINRREESRYAIFRER T E

83

EX2: HESBENERY AR E
REXISLE b, b FRE i DAVIFREME R
XN HMEANAEEZWEEA RS, A
RHABNNIAT I E R =L T ZEERNEZRY.

FEX 3 RRSBRZRYANAE LN EH
RHEIHE c,0 ¢ RAE  PANFHBREAR
XHMANA R E R AR, TSR
APFREMER =L TZEENEZRY, &
ERETZEENERY,

e %, RBRIBRNZRYANIFER
HEMFR—F. SE. BEhESHIR:

k 1 d-k-1
=20, b=2m®, c=2pm) @

AR, (ONTE ¢ BEZIEE i AN ER R R
X2 j A AR E R A E R, HAEAR
MR RE o

RSB S RY AV W H R
BR AR RBOR -

R B EAYEIE RIS B H, &R
H=aa+Bbd+yc.] )
AF: a, B, yAHH a, by ¢ WERE, J,
I, o, B, v ELEFT LIE B R R E .
RER T AR B EZ AW A -V Y
WEE, BitEHEXRNE . X,
WEEE, BERRE R 2R AYLIRE LN E
RIEAE H, NTIRERTRRIBHERY
AP Z I Z R AE B, T RR
BEAYFENXBYMEE,

2 REERMNSRYERTF X

REAVIRE R R TR ESRY T EMR
BINE, RBUHMAENE, 7TAMRIE E#ER
B BEERY. ERREER KT LSRR
WEP, BEBHE, WEKBRER, FEKIM
LR, HMBRYTFEREEWEE, B

KT ERYYSSER T, RETANFER

fea+b+e ], Jel-11], Ie[-10] (5) g TRARBIRNZSAYERSENE 2 Fin,
[ REERKE
R B K i
EEKBKR. TRES. PR
BOH5. AL *@ﬁﬁiﬁ YT D it s 9 30 3
EATE AT \ =
hnﬁﬁ%mﬁﬁF@%%kﬁmﬁ&ﬁﬁﬂﬁﬁfﬁggg
AR E R PR E S H
Bl
ARLEZ RARA
23 TR e
— I 7
ZIN RN e AT N R
AL L ENYTE (W ANk

BN % b T3 B ﬂlvﬁtﬁ /15
RN =P ¢ D& ¥4 szI %ﬁ*ﬁ%}fiﬁﬁ
BRI 15 K § R FHHL
' | bR R B T B 1 |
B2 ETANRERATIENIBRIRZNSRYEFER

Fig. 2 Control process of foreign object debris in test process according to

man-machine-environment system engineering
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