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Study on the Influencing Factors of the Viscous Friction
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Abstract: The satellite and rocket locking device is the key mechanism used for the connecting and
locking satellites and rockets. The V-shaped clamp block in the device is prone to deflection during
the application of preload force, which makes the contact of the satellite and rocket separation mat-
ing surface uneven and produces stress concentration, leading to the adhesive wear of the satellite
and rocket separation surface. In this paper, the changes of the friction coefficient of the aluminum
alloy friction vice of the V-shaped block and the upper and lower end frames of the satellite and
rocket locking device under different influencing factors are investigated, and the influences of the
temperature, positive pressure, and the roughness of the aluminum alloy surface on the interfacial
adhesion and viscous friction coefficients are explored. The results show that sulfuric acid anodized
2A14T6-2A14T6 is more suitable as the friction pair materials, and roughness, temperature and
positive pressure should be reasonably controlled during processing and locking to avoid adhesive
wear.
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Fig. 1 Schematic diagram of the belt connection structure

W be e AE X 4 GE 0L T 3B g AL B 4 Ak
e SIN NI VNI E Tk R AN
RAMBUREE L SRR Sy, W S R 3K T R
BE MR EE A RS A ) S AR X i A E
il 2ok A R 0 O ke A R R AT IR A BT AR
JEE {58 Uk B 0T S 451 2 T R F 04 R WA B O T B, R L
W 26 ARLAR L O R Ak 2 T3 O B R Y R
S BT R E AN KRR Sh AT RE AR . R 4R
i AL N ) AN B SR O vk ZR R AR
RUAT AT TS, LA R AT N
BRI kb IDE AR AN B IR R ) R EE 4 R
AR, 23 51k 2R G0 I AL BE I EE J5 401 A6 AE K A ok
A8, DTS W 23 B TR RE

FETVE S # f, Ay SRR E PV
ARG e A iRk, A A2 0 S C A T i
Boy, A R, BRSO E W R —
MIRHE B . AL B A i BRE )
M5k VIR BRRHE AR Rk 4. HRTE
TR R R, LB R R B TR AR
o 2 DR AT B G2 1 9 A LA e T A el BB R

fif Bl RE 77 1 VR FE ML) 55 0] 00 AN T . S
(9 % A S H: 32 52 ) PR 3R R T AL 2 Bl 52 B
B RTINS G R SV o e )
AT 760 5 S 0 B 4 1) 7 AR LB 45 5 AL 0 S I 5K
bR T8,

PEHL 2A14T6 1 2219 BiFh 45 & 4 61 RE, 4391
U 2A14T6-2A14T6 F1 2219-2219 Wi Ff ZE 42 Al
WFFEAS [ 2 1w KR B . ¥R LA B OE K i % B T
& TR EE 4 R A5

1 KEHFE

1.1 AHFEEREE

R T e KR AR DL R T 43 D ) B B 4 RN A
TR A 1YL BRIGE O . EPETE SRV BEHE I B S AL F
HEAT TR P THT 5 T A R B Ak 2K, EEAE
TRCE R EE 45 R 2 ks B L 1 2 P, b R
) B 1R AR AN IR, R R )R B 7. 88 mm Y
B, IFAEBARIE R iM% il 2 5 E#E, AUd R
#B 435 LA (B B0 58 43 4 fi

T O ] R
-«
]
TRk

YA iy
B2 mEXEMREREE
Fig. 2 Schematic diagram of surface-surface contact test
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Fig. 3 Schematic diagram offriction pairs size
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Tab. 2 Different testing parameters
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Fig. 4 Curves of friction coefficient with time
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Fig. 5 Curves of friction coefficient with roughness
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Fig. 6 Curves of friction coefficient with time
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Fig. 7 Curves of friction coefficient with temperature
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Fig. 10 Curves of friction coefficient with time (2219-2219

friction pair treated with phosphoric acid anodization)
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Fig. 11 Curves of friction coefficient with positive pressure

(untreated 2A14T6-2A14T6 friction pair)
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(2A14T6-2A14T6 friction pair treated with sulfuric acid anodization)
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Fig. 13 Curves of friction coefficient with positive
pressure (2219-2219 friction pair treated with

phosphoric acid anodization)
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