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), K2CrO7 ;
LCXCS (a ), 2
LY12CZM 0S:-1 ( b), 21
1/2 PEF MoS% (200 « )
15h), 1/2 PES 1
M 0S ;  LY12CZM 0S:-2 ( 1
b), PEF MoS: ' Table 1 Friction coeff icients of slide track surface coated
PES Mo& with var ious coatings
LY12Cz-0 (a ) ! Item Coating Friction coefficient
) 1 PES Q25 Q30
M 0S: 2 PEF Q10 Q18
M 0S ( 1mm), p " 3 HC-1 Q15 Q25
4 Brush M oSz Q12 Q30
5 Hardened anodic oxidized A | Q60 Q70
12 6 Slide track w ith ablation residue
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( 8) ( HM -501)
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Table 2 Smulated ablative-adhesive test results of var ious coatingsat rocket motor test station

A blative-adhesive class

Coating Curing condition
W A B C L
HM -501 150 /A 5h+175 /15h 1 12 3 4 3 4
HM -200 100 /A 5h+ 175 /1h - 1 12 3 3
HQ-1 120 /A 5h+ 175 /1h 1 1 2 3 2 3
O rgano-titanium Q 5h, RT 1 1 1 2 3 3
PTFE Sintered at 300 - 1 2 3 2 3
BrushM oSar Q 5h, RT 1 1 2 12
BrushM oSzr Q 5h, RT 1 1 2 1 2
PES RT 1 12 2 3 5 4 5
HC-1 165 /1h - 1 2 3 2 3
830 1h, RT 1 2 3 5 5
PEF 200 /1h 1 1 1 13 13
A nodic oxidized A | surface - 1 2 3 4 5 5
Note: A P isanmoniaphenolic, BP is barium phenolic
AP , BP
L 1 / Ml 1A ) L . ’
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7 8
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1 1 C
L )
; M 0S:
M 0S2 ( ), W A
Fig 1 Picture of surfacew ith residue and
’ corrosion pits in humid environment (4/5 real size)
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Table 3 Curing conditions for var ious bonded solid lubricant films
Coating Process Curing condition A dhesive
HM -501 Baking, spraying 150 /Q5h+ 175 /15h Inorganic silicate
HM -200 Baking, spraying 100 /2 5h+ 190 /1h O rgano-Si-epoxy
resin-butadiene nitrile
HQ-1 Baking, spraying 120 /0 5h+ 190 /15h Polyether sulfone
O rgano-titanium Room temperature graying Q5h, RT O rgano-titate
PTFE Baking, sraying Sintering PTFE
BrushM oSz Room temperature Q 5h, RT M odified phenolic resin
graying/brushing
PES Room temperature Praying Q 5h, RT Epoxy resin
HC-1 Baking, sraying 160 /1h Phenolic resin-epoxy resin
830 Room temperature graying 1h, RT A crylic acid
PEF Baking, spraying 100 /A 5h+ 200 /2h Phenolic resin-epoxy resin
( IMos 7 10,
25 - ( 2 3).
( ) «C ) M o0S:
el c )
( 2000 3000 ) ( ' '
> 5M a) ( ) ; , M 0S:
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26
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Fig 2 Picture of a slide track surface Fig 3 Picture of slide track surface protected
w ith corrosive residue(1/4 real size) w ithM 0S: coating (1/4 real size)
2 (1/4 ) 3 Mo (1/4 )

Solid L ubricating Coating for Application at High Specific

M 0Ss Pressure ( )
M 0S [J]. Tribology ( ), 2001, 21 (5): 393-395
¢ Mo= [3] . ( )M}
' ' 1994
) [4] . M1
1997
[5] ) . M ]
, 1999
] ] i [ 6] Slikkerveer PJ, it'tV eldF H. M odel for patterned erosion[J].
[1] XiaoJdun ( ), ShiBaoren ( ), Guo Xiangsheng (

W ear, 1999, 233-235. 377-386

). Applied study on anti-corrosion of missile launcher at ) ) .
[7] LindsleyB A, M arderA R. The effect of velocity on the lid

ooastal area ( ) [3] ) .
particle erosion rate of alloys[J]. W ear, 1999, 225-229: 510-
M arine Equipment ( ), 1998, (9): 38-41 560
[2] ZhouHuidi ( ), HuL itian ( ), Chen Jianmin (

), etal Preparation and T ribological Behavior of aBonded

Protection of Ablative Adhesion and Erosion of Slide Track
of M issileL auncher by High-Ten perature Two-Phase
Exhaust UsingM 0S-Based Bonded Solid L ubricant Film

X WO Jun', ZHOU Hui-di®, L | Tie-hu', ZHAN G Qiu-yu', Chen Jianmin’
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Abstract: The ablation and erosion of high temperature(2 000 3000 )and ultra-high geed (> %M a) wo-
phase exhaust on the slide track surface of a missile launcher, together with the corrosive action of the
ablation residue on the slide track surface in humid and salt mist environrment, account for the breakdow n
and decreased service life of the launcher. Thus it is mperative to ensure the requiranent for war readiness
and logistics by applying effective lubrication and protection treatment to thew egpon launching system w ith
a motion clearance A coordingly, various molybdenum disulfide-based bonded =olid lubricant films were

investigated for such protective purposes The causes and features of the ablation and corrosion by the
© 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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exhaust and ablation-adhesion residue were discussed aswell The results of a series of environmental
condition tests and smulating testson an engine bench tester indicated that the ablation and corrosion degree
of the slide track of themissile launcher w as dependent on the engine type and the type and anount of the
detonative, while it w as effectively abated by coating the slide track surfacew ith variousM 0S:-based bonded
lid lubricant films A gecial M 0S2-based bonded =lid lubricant film was successfully developed for the
lubrication and protection of the slide track, which passed the missile field-launching test and might find
promising engineering applications in the related military fields

Key words slide track; rocket motor exhaust; ablation-corrosion; M 0S: bonded slid lubricant film;

lubrication and protection
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