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Typical Failure Mechanism Analysis and Suggestions Caused by Damp
Heat Test of EqQuipment on Missile
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ABSTRACT: To analyze the reasons and failure mechanisms that affect the typical unqualified appearance of the equipment on
missile caused by the damp heat test and provide relevant suggestions for the missile equipment to adapt to the heat and humid
atmosphere. Three typical unqualified appearances of the equipment on a certain missile caused by the damp heat test are given,
namely blistering of paint, corrosion of screws and corrosion of electrical connectors. By establishing fault trees corresponding
to the phenomenon of paint blistering, screw corrosion and electrical connector corrosion failures, the failure causes of three
typical unqualified appearances are analyzed, and the corresponding failure mechanism is obtained. The reasons of the unquali-
fied appearance of the missile equipment caused by the damp heat test are summarized. Relevant suggestions for the missile
equipment to adapt to the heat and humid atmosphere from the perspective of design, material selection and media isolation are
provided. It provides guidance for improving the ability of equipment on missile to withstand heat and humidity, and thus im-
proving the storage reliability of the equipment, so that it can be directly transferred from storage state to usable state, thereby
improving its storage reliability, operational readiness and system effectiveness.
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Tab.1 Physical phenomena caused by damp heat test and causes
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Fig.1 Unqualified phenomenon of typical appearance caused by damp heat test of equipment on missile: a) foaming appearance of
side paint; b) corrosion and rust appearance of electrical connectors; c) corrosion and rust appearance of electrical connector’s
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Fig. 2 Fault tree of foaming on the side paint
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Fig.3 Connection status between electrical connector and
cable plug: a) built-in electrical connector; b) external elec-
trical connector
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Fig.4 Schematic diagram of the corroded parts of shell and the coating after the electrical connector is disassembled
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Fig. 5 Material composition of abnormal area of the coating
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Fig.7 Fault tree of a certain corroded electrical connector
shell

BEOTAL, % HL B T A T B TR PR B0 A o 1 U 2%
AR T 2 5 T W M I o PRI, T AN A B
9 PR 2 AT DAHERS -

2) PWEABRSERNE (X2) /1. LA
PEiESk, BEEPEN G MERE LN, HAEAZIHN.
TS R T ESEERE T2 EEF N, TS
W, I, HERRBEE LR R

3) B TZEZAGHHEER (X3) 511, %R T
LI T R R T, MR & B & 90 i 7 41K
B SR I H h e R A B g, Hix 14
NHZA, RRAATRE, Ht, R T A RNGHEKE T
VIHERR

4) BEFERAEARSINE (X4) b izt
ANGURFRRIE B, HAEARUHN . 2k o8 TR A i
FEAR A A N 25 I, TS il ol TRl 42 2 S b
o e A 5 AR AN - AR A1 e BRI F DI, DRt i i)
FRVEA R 20T DLHERR .

5) KR BREEARMHE (XS5) 8. =5
TR GG, I TR R I . Hop kAT
BUABAS 28 01 H B, BESRAS 560 N 520K 7™ i 41 25 s B 1

&, B Bt AT B Xt LIS P S e
IR 2 A TR A 7 R T2 e K 7S AR R AT [
iE, P B R iRE A A 4 JE A B8 R el LA
KA R SN FEARER o TESEAT B AG 55 1Y 4
PRI E R, 75 A S A RET B, A e A
o T2 S X AP ST 2 2 Al s 0 sl 4 49 o 3l i 2 A
B, BRI E AR A L T e B it R
sk, HARSRI Mot & oS AR ok IE AR
N N 5L R T AR, RN G A8 T T T
AAFEHE ., TR B 0 T3 m A7 AE e, % 1%
R, Himi 55h e R e B, HRmEin
SN e — R R 1 585 0) 71, S AR AR 1Y)
R A . R R R S T A A T AR e e A
Ab, JE TR T3 555t HAE R A, A
52k v DRURSE 56 TR VR R 2 Sl A ST B 2 005 1
R Z AT DLHERS .

6) IS B RF R (X6), REEfrid
BSHEES TEHE (XT7) 408 R 2 R i
RAHLEE e 3), Ft, Al LIHERRZ IR & .

ZEA LR, R RR PR AN 2 R i il L i
AL IR IRET T Iy A s 2 T B A= 5 PG 1A S A
HL 3 FE R LR SPCC MU & 4, B8 SR MR .
B TR H A AR T8, BT AR BB 2R TR G 4
J MRS, RIAE IS e, SRS T2
I, XTI R, R, LA
BOK B kW I R A HE AN, BEAS R SR AR PR AL R 471 By
Py ME R Z RIEIR, SR RE R Al B
JT, S AR

FERSHCERE H, p T 2 B Ao ) T2k e FL AR
AN SN ERE AL PE R 20, BB B R
BREELESD . 38 UL 25 <P /K PRI i — S AR ROE 1%
MY HLRFR IR, 38R 2 R AR RO
A Fe—4e=2Fe*"

BA#: O,+H,O0+4e=40H"

L) Fe*' 2L 4Fe(OH), e RAETE, 7E& /Ky
it —2 R AN RO :
4Fe(OH),+0,+2H,0=4F¢(OH);
2Fe(OH);=Fe,05+3H,0

Do =
Ll



<12 g N

T & 2021 7 H

i T JE 74 Fe(OH), . Fe(OH); B Fe,05 M4
BUR R4 8 Fe IR B15, & mh# & 0585 e
i, TIEEEE b iS4,

2.3 FETHEMAR

WS L E R AR OS5 F , FiE 4 5 v 2 e 3 g 0
BT, SB[ E — e, 7 ol FH A 380 %o 4 4 1) e S ]
FEVER, CURET H BUE A SIS o B X i i AR IR
TR, dAr MR, anp 8 BR

1) RET A B BhfE N &R (X1) . &84,
Fir HIRET T K I 0 SR AT Z IR0 R A #% . BHEL
FHHCT 10 REAARBERHIRET 4T 8 h 3R 50, X
e, WREIRMmAHEMIHSE (K 9 i ). Kk,
IRET B B i B Fa T BE R R X1 AT DLHERR o

BETH S
=¢3%]

X1

P8 L e AR R BT 55 bl B AR

Fig.8 Fault tree of a corroded electrical connector screw
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Fig.9 Appearance of galvanized screw after 8 h salt spray test
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