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Friction, wear and aging performance of fluoroether lip oil seals
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Abstract: Using a multi-purpose transmission friction test bench, variable-speed dry friction tests were conducted
on lip-type oil seals composed of fluoroether rubber, with considering different interference levels and media-
aging durations. The effects of aging time and interference on spindle torque, vibration, and frictional wear were
systematically analyzed. Results show that, within the tested parameter range, spindle torque decreases with
prolonged aging time, while vibration initially decreases and subsequently increases. Increasing interference leads
to higher spindle torque and vibration. Moreover, longer aging time and lower interference correspond to reduced
wear of the oil seal. Surface observations further indicate that extended aging time produces smoother frictional
surfaces and more pronounced swelling.
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Fig. 2 Lip shaped oil seal used in the experiment
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Table 1 Aging experimental conditions and grouping of lip oil seal
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Fig.3 Effect of rotating speed on shaft torque under variable different aging times
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Fig. 4 Influence of aging time on shaft torque under variable different interference amounts
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Fig. 5 Influence of aging time on vibration root mean square of rotating shaft under different interference amounts
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Fig. 6 Influence of tolerance on vibration root mean square under different aging times
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Fig.7 Width of oil seal wear marks and f6 fit tolerance without aging

T AT 3 5o T I I b B A4 T LA BT 53 il s 1 7R s S A B TR R

S

(1)

"= tan (90 — &) + tan (90 - B)’

A RO BEAR TR wm s SO IR SE I, ums o B 23 00 DA B 23 S0 e A RN e £, (0, K B 7 A

B4 R 25.1°.26.7°,

AT ok 28 5 T AN 7] 2 Ak 4 SR iR R T 3t 50 4 IR
BEan il 8 it o

AILLVE Il — 2 AR )T Bl o 28 a1 K, A e ik
S S B A TR A 4G K B 2 AT [R] A HS 0, he A js6
AH X £6 110 J5 451 TR 3 15 K 32 184 o, 7% 48 h 22 A B[R] 35 B 5 K
{H, 73 318 132% 1 160% ; [A] — i 22 5, Bifi 75 45 % AL 4L i A
JoT 2 AR TE) B A i TR 1T R A R ) | 3[R A R
F T AR IV Tk 5 | A 1 i 11 2 T RS I A0, DA T 5 B0 BE 4 R
BREAL 2 T /) S 0

WS =g B R G, X fo AR A T &4 B4l
TRk S P T B 50 5 R R S AT WSS . B9 A AR
WHTCEALHI X IRZH 12 h .24 h % 48 hiif /v Joi ZAk2H . Al LA

[=))
(=]
T

S
Ny
T

BB B /um

A

2
/*

w
N
T

200 6 12 24 48
ZALRTE]/h
8 A[EEEETE A E T i BT ER W
Fig. 8 Effect of aging time on wear width of oil

seal under different interference amounts



38 TR K F F IR % 49 %

AL B & AL ] 0 2 4 98I IR R il s A SR EE B R TR 12 T R AR O TR, S =R A W R
WKL, X 5 8 E AR R B T A5 R — B, R g — 2P RS T TR IR B AR 51 A 2 TR JEE A /) )
TR 5 Rl B g, IS 1 5 Tl e B A 2 A ] 78 A, 3G iR 1 S Bl P v A i B

B9 2L e E X BE 45 R i R T 3R Y 5200

Fig.9 Effect of aging time on the surface morphology of worn oil seal
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