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SUMP TEMPERATURE – OC

SUMP TEMPERATURE – OF

80 90 100 110 120 130 140

150

140

130

120

110

100

90

80

180 200 220 240 260 280 300

Seal lip temperature vs. sump temperature 

for various shaft speeds (75mm shaft).
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SHAFT SPEED – RPM

Underlip temperature increase vs. shaft speed for 

various degrees of seal cocking (angular misalignment).

U
N

DE
RL

IP
 T

EM
PE

RA
TU

RE
 IN

CR
EA

SE
 –

 O

F

U
N

DE
RL

IP
 T

EM
PE

RA
TU

RE
 IN

CR
EA

SE
 –

 O

C

60

50

40

30

20

10

0

30

25

20

15

10

5

1000 2000 3000 4000 5000 6000

0.020 Inch

(0.51 mm)

0.010 Inch

(0.25 mm)

Zero Cock

0.020 Inch

(0.51 mm)

MATERIAL SELECTION

n UNDER LIP TEMPERATURE vs. SUMP TEMPERATURE

As the shaft rotates in an oil seal, its lip rides on a thin meniscus
of oil. The friction between the seal lip and shaft generates an
under lip temperature in excess of the oil temperature. When
selecting the proper elastomer to achieve long service life the
under lip temperature, rather than sump temperature, should be
the designer’s primary consideration. 

Synthetic elastomers are poor thermal conductors which results in
the seal lip absorbing frictional heat without the ability to rapidly
dissipate it. The net result can be under lip temperatures 75ΟF hotter
than the oil temperature. These elevated temperatures can result
in hardening, cracking or blistering of the seal lip, reducing its
ability to function. Under lip temperatures approaching or
exceeding an elastomer’s recommended upper limit will result in
dramatically shortened seal life.

Selecting an elastomer with temperature capabilities well above
the system operating temperature is the greatest contributor to
prolonged seal life. System temperatures at or above the upper
limit of the elastomer result in a permanent molecular change to
the seal material, shortening its service life. Use of high perfor-
mance materials from deVries International such as Viton,
Vamac and HNBR have greatly improved seal performance.

The typical effects of conditions such as RPM, seal cocking, oil
level and shaft size on under lip temperature can be seen in the
following charts.
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MATERIAL SELECTION

Underlip temperature increase vs.

shaft speed for various diameters.
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SHAFT SPEED – RPM
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Underlip temperature increase vs. shaft 

speed for various fill levels on the shaft.
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