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Experimental Study on Friction Characteristics
in Lip-Type Oil Seals

Chung Kyun Kim and Byung Jin Ryu*

Tribology Research Center, Hongik University
*R & D Center, Samsung Heavy Industry

Abstract—This paper presents the experimental results of the friction characteristics of double lip-
type oil seals which show an improvement in sealing performance over single lip-type oil seals. The
major differences between two oil seals are the number of contact lip and seal materials; Nitrile Bu-
tadine Rubber(NBR) and urethane rubber. The measured results show that the friction torques of dou-
ble lip seals show 12~17% increases compared with those of single lip-type seals. But the sealing
performance and service life of double lip oil seals have been increased and stabilized due to an op-

tirnized design of the seal lip and material propetties.

Key words—oil seal, lip seal, sealing interference, friction characteristic, base oil.

.M B2

B0 TS A S o)

#2271, vlAEr 2=, F)9 zql-8
3} l ko] 2 A1 J(0il SealrS de] Al-8-3F

CAEA Ade A E FEsHe LY 7HFelA
0 3 Aol A ZEQ ¥ mokg Fa qlenm

#l Aol (Lip Sealelzkilk 8he, 3H47], CV ZQlE,

taE 49, 5hE7), Al § e AdE 71
A7 Aol A olg- eheFatAl AR AL gl
edAjd sAHake] 2FFolt HalEel
fradstA vlndg vhAA &S shw, F27F Zhdahd
A E Axg7le] 2towm, 7HAe] A sirte S
zha g} edadeliA Az g5 Fa
of & 3 Alvht= Sﬂ A5 iy B4 3-8 sk

A 07Tl

7} B3E H:_f&

o ul A& el olstel 3 g
F4A wbls A FAol

21

ozto] A"t Ade] ¥ —%‘—* %OM W2
gl Mgliol oyl vpaz] &g
A, Z3 23}, 31 d g x]x]g].,_
o] A AR, Alde] AHg2A Sl 2fske
s,

2elq] 2alAde A = Xl Ale o] 3
M 9} 34} A Al ek(Eecentricity Y2 z+51 vl128] what

SEL o] Wl Ae] WEAFelt S
o edapg A MTH12) AN AL iAol $

515 (Elastomer Rubber) 248 A}-4-5}7] of
°” Al e] vhAREA] L vl aA oF5ElA| R, A9
2ot § Ae] AAlRZ e webd FHct
2} 2}01% HolFw gir). 2dAd] A= NBR,
Silicone, Polyacrylate, Fluoro-Elastomer 5-0] g2 A}
25 1[3,4], ¥ ADtE AEFe ueba] g
T Reg o R opekshA A ot
Bl Felr s e iR Aaeh dediy] 29



o
3
N
o
-
¥

N
'

(a) )
Fig. 1. Typical oil seals. (a) Single lip type. (b) Double
lip type.
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Fig. 2. General view of oil seal performance tester.
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Table 1. Properties of base oil

Viscosity. ¢s  Viscosity Pour Point  Flash Point
40°c 100°c  Index 'C ’C
20.07 4.10 104 -15 212
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Fig. 3. Contact forces of single lip seal and double lip
seal.
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Fig. 6. Friction torque of a double lip type oil seal at
70°C.
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Fig. 7. Friction torque as a function of a speed of oil
seals with urethane for various oil temperatures at the
sealing interference, 1.0 mm.
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Fig. 8. Friction torque as a function of a speed of oil
seals with NBR materials for various oil temperatures
at the sealing interference, 1.0 mm.
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