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Fig. 6.1 Schematic diagram of testing device
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Table 6.1 Size of ridges on seals

(a) Double lip seals

Type of Height Pitch aPr?ga:‘e |nCa|ri]r2Ja|1(taion
seal h (um) p(um) 81 (degq) 02 (dog)
Ad — — — —
Bd 7 58 106 90
Cd 12 59 103 90
Ed 25 58 04 90
Fd 6 19 08 82
Hd 11 39 95 87

ld 10 78 97 81
Jd 10 40 60 89
Kd 9 40 128 90
M 13 38 94 74
Ll 19 40 95 106

Radius of curvature at peak of ridge : 2~6 um
(Type Ca: 12 um)

(b) Single lip seals

Type of| Height | Piten | ZR0K |17 | e o s
seal |h (um)|p(um)| g7 (deq) | 62(deg) he (um)
As == — oo
Bs 11 87 104 90 2.3
Cs 14 88 98 90 4.6
Ds 36 87 94 90 1.7
Es 14 50 97 90 5.3
Fs 16 126 97 90 4.3
Hs 15 86 102 77 4.5

ls 18 88 93 106 4.5
1= 44 O21=T7

Js 14 E2= 04 96 020= 92 B
1= 38 f21= 76

ke | 18 | psqo| 2 622=107 !

Radius of curvature at peak of ridge : 2~7 um
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Mean clearance

Seal lip he=>Ai/ B
Ridge
o Ai : Area between .
Alrside \ N\ A ¢ Z; shaft and two ridges 2R
AN A
Shaft l‘ >'

B : Contact width

Fig. 6.3 Schematic diagram showing mean clearance hc
on contact area
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Fig. 6.4 Shape of seals and typical contact pressure
distributions of lip seals
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Fig.6.5 Oil side lip contact of double lip seals with glass shaft (Sealing pressure : 0.25MPa)
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Fig.6.6 Contact of single lip seals with glass shaft (Sealing pressure : 0.05MPa)
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Table6.2 Contact conditions

Type of seal Double lip seal Single lip seal
Sealing pressure (MPa) 0.25 0.05
Interference (mm) 1.6~1.8 1.7~1.9
Total contact load (N) 144~151 32~37
Contact width (mm)
Oil side lip 0.3~0.4
Air side lip 0.3~0.4 0.4~0.5

Table 6.3 Test conditions

Length of stroke : 50 (mm)
Number of cycles : 0.3~3 (Hz)
Sealingpressure
Double lip seal : 0.25 (MPa)
Single lip seal : 0.05 (MPa)
Temperature : Room temperature
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Fig. 6.7 Boundary condition in FEM

Aximmetric solid element
Degree of freedom

x -translation — Active
y -translation — Active
z -translation — Active

x -rotation — Inactive
y-rotation — Inactive
Z -rotation — Inactive

Q x -translation — No
y -translation — No

Q x -translation — Yes
y -translation — No
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Fig.6.8 Relationship between coefficient of friction fm
at stroke center and duty parameter G
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Fig.6.13 Relationship between dimensionless
net flow rate Q and duty parameter G
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