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A Study on the Enhancement of Durability for the Power
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ABSTRACT

This study aimed to enhance the durability by distributing the stress concentration at the contact and
increasing the mechanical characteristics, as well as by changing the surface shape for LIP in the low-pressure
seal among oil seals installed to the power steering of automotive. Accordingly, results were derived from
comparisons and reviews with oil seals under the existing mass production by carrying out the performance tests
after designs and productions are done with the addition of embo shapes on the surface of LIP in the
low-pressure seal. As a result of this study, it has been identified that the durability of oil seals with the
addition of embo shapes was enhanced with higher radial force and less variation in the internal diameter for
the LIP. In addition, it was seen that the sealing ability for those oil seals is superior to the existing oil seals

as their rotational torque values are less than those of the existing oil seals.
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Table 1 Analytical results

LIP Pressure | g 1 2 3 4 5 6 7

PEAK Valug(N) 0.8 1.6 2.1 2.5 29 32 3.5 38

EXIST Contact Amount(mm) 0.13 0.200.28 0.34 0.42 0.48 0.56 0.62

ING  Contact Stress(N) 0.8 2.0 3.3 4.6 6.3 80 92 103

Total LIP Stress(N) 4.9 7.4 8.8 11.214.316.618.020.0

PEAK Value(N) 2.5 4.1 52 6.1 6.7 7.3 7.7 8.1

Contact Amount(mm) 0.150.210.23 0.28 0.34 0.40 0.47 0.54

Emb
MO0 Contact Stress(N) 2.2 42 63 8.0 9.4 12.414.9 18.5

Total LIP Stress(N) 5.3 7.9 109 13 15.318.822.527.0
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(a) Existing of Oil-seal(2 bar)

(b) Embo type of Oil-seal(2 bar)

(c) Existing of Oil-seal(7 bar)

(d) Embo type of Oil-seal(7 bar)
Fig. 5 Result of strain analysis
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Table 3 Test results for torque

Existing Seal(N.cm)

c RPM Pressure(MPa)
0 0.2 1.0 2.0
20 15 34.5 40.0 68.5 84.1
180 64.4 56.7 108.9 126.9
Fig. 10 Durability test radial force measurements 135 15 13.1 12.0 18.9 22.1
180 13.3 17.5 57.5 69.4
Table 2 Durability test results Embo Seal(N.cm)
c RPM Pressure(MPa)
Existing Seal Embo Seal 0 0.6 1.0 2.0
Before After Before After 20 15 32.3 38.7 61.2 79.8
Radial s 16 919 20 25 s 180 597 524 976 1155
Force(kgf) 6 V194 S VL 35 15 128 119 168 202
DiamaR ) 1761 1829 2068 17.58 1817 £0.59 180 125 153 24 667
iameter( )
Oil Leak No No
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