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Improvement of Performance for Cup Seal in Brake Wheel Cylinder by Super Elastic Analysis
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ABSTRACT

The shape of cup seal has been examined by using
FEA super elastic analysis. The cup seal, which is
installed into wheel cylinder of drum brakes, is required
performances such as durability and proper resistance of
working. The material of cup seal was changed from
SBR, which is used as usual in the past, to EPDM. On
account of the change, the heat resistance and the wear
resistance were improved. And then, the prototype of cup
seal has been made based on the result of the
examination. Various durability tests for the confirmation
showed improvement of its reliability and proper
resistance of its working.
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Fig.1  Wheel cylinder
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Fig.2 Cup seal
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Fig.3 FEA model
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Fig.5 Current design FEA model and calculation
result of stress
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Fig.6 Calculation result and test result of reaction force Fig.8 Correlation of reaction force
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Fig.7 Other design FEA model and calculation result of stress
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Fig.9 Developed design FEA model and calculation
result of stress
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Fig.10 Calculation result and test result of reaction force

uobooooboboooboo

gbobobobooboobooobooboooboooboooon
oooboooooooooobboooooog

Fig.i1 OODOODOOD 1200000000000000
gboboboboboboobooboobobobobooo

N—"

e
ag

2]
o

N
o

—&— Current
—#— Developed

Ratio of interference
on cup seal [%]

N
o

0
0.E+00 2.E+04 4.E+04 6.E+04 8.E+04 1.E+05

Cycle
(a) Piston side
100 '\
3 80 ‘T\._.
=Sy
o
2% 60 ——
[CR]
Ea 40
° 3 —&— Current
-(.93 § o —=— Developed |
i

0 ‘ ‘ ‘ ‘

0.E+00 2.E+04 4.E+04 6.E+04 B8.E+04 1.E+05
Cycle

(b) Cylinder side

Fig.11 Interference change of cup seal at high
temperature cycle endurance test

0 108 0



gbobooooooobobobooooooboboboboobooon

goboboooooooboooboooooooboooooo
gooogbooobooboobobooboboooboooobooobooon
FiglaO0OOOOOOOOOOOOOOOOOOOOO
bbb @mooobooooboobobobobon
gbobooooooobobobobobobooboooo
gooobooobooobobooobooobooboobogoon
gbobobobooboboooboooooboooboon
gbobooooooobooboboboboboboooo
gboboboobooobooboboobobobooo

100
8 —&— Current
§ X 80 \wd M
5 S | — e
S8 60 —
3 \\
S 3 40
g g \0\.\‘\0
g2
0 L L L L
0 50 100 150 200
Time [hr]
(a) Piston side
100
—«&— Current

(o]
o

—m— Developed []

[e2]
o

N
o

N
o

Ratio of interference
on cup seal [%]

0 50 100 150 200
Time [hr]
(b) Cylinder side

o

Fig.12 Interference change of cup seal at high

temperature exposing test
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