Leakage Troubleshooting Guide

B Troubleshooting Guide -2
1. Causes of Seal Leakage |-2
2. Misdiagnosis Examples 1-8

— 167 — I-1



|. SEAL LEAKAGE TROUBLESHOOTING GUIDE

B Causes of Seal Leaks

If oil leakage is discovered, first determine the point of
origin of the leak. The leaks may not have originated
from the oil seal, and residual oil or grease on the seal
itself can also be mistaken for a leak.

Seal leaks are divided into two groups: leaks from the
sealing lip and leaks from the press-fit area of the hous-
ing, as illustrated in Fig. 1. Typical causes of each
group of leaks are shown in factorial diagrams (Figs. 2
and 3). Examples of improper diagnosis is discussed
on page 1-8.

Figure 1: The Two Points of Origin of Seal Leakage

Press-fit Area

Seal lip

Figure 2: Lip Leakage Diagnosis

I ]
The lip has worn out.l - [The lipis scratched.] - The oil seal is problem—lres]
eInsufficient lubrication ﬁhe lip has hardened’] ®Improper assembly [The fip tumed-underJ ®Scratched shaft or
®Presence of foreign e®Abnormally high @®Improper handling ®Incorrect shaft chamfer improper diameter
matter temperature ®Incorrect shaft chamfer e@Improper assembly ®Incorrect shaft direction
®Excessive internal ®Excessive internal ®Presence of foreign ®Excessive internal ®Excessive shaft offset or
pressure pressure matter pressure runout
®Excessively rough shaft ®Insufficient lubrication e®Worn shaft
surtace @Reversed seal installation

Leaks

[The lip has uneven wearJ The lip's waist The oil seal is
= Ehe lip has soﬂened) (flex area) is broken. he garter spring has deformed.
®E xcessive shaft offset become disconnected.
e®Cocked seal installation  ®Incorrect lip material ®improper assembly ®Improper assembly

@Incorrect shaft chamfer
®Improper assembly

®Excessive internal
pressure

Figure 3: Press-Fit Area (OD) Leakage Diagnosis

(The oil seal is cocked. |

(The oil seal is problem-free. )
@Scratched bore or improperly
sized bore

®Excessive bore surface rough-
ness

®Improperly sized bore diameter
®incorrect shaft chamfer
®Improper assemble jig

Leaks

|The oil seal is deforme@

r chafed.

eImproper sized bore diameter
®Incorrect shatt chamter
®|mproper assembly jig

The seal OD is damaged
®Improper assembly jig [o]
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Leakage from the Seal Lip

Table 1. Leakage from the Seal Lip

]

Factor Failure mode Cause l Solution
The lip edge is severely worn, and the | ®Abnormally high wear has
worn surface is dull and rough. occurred from the friction of 3
insufficient lubrication. The | ®Add lubricant up to the specified
amount of lubricant was below level and operate.
_ the specified level, and therefore
| 2 did not reach the sealing lip.
g: I sterreseermasessebiSisess + S O N AN AR S 1o
o -@ eThe machine design did hot
3 Worn lip \+/ allow adequate oil flow to the . :
= surface seal lip. ®As a quick solution, change to a
o , double-lip seal model, and apply
> Examples: rease between the lips
I eThere is a slinger in front of the 9 ps.
5 sealing lip. ‘
3 eThere is a drain in front of the ‘ ®As a permanent solution, change
sealing lip. the structure near the oil seal to
oif a spray/mist lubrication method | &/low lubricant to freely flow to
is used, the lube did not reach the seal lip area.
the seal until several minutes
after start-up. _{
The lip edge is severely worn, and eSince a shaft or seal contaminat-
‘ there are grooves or indentations the ed with cutting chips was used,
| worn surface. the contaminants were embed-
‘ ded in the sealing lip.
‘ !
] Machining chips,
L dirt, or dust eDuring assembly, use particular
L L care to ensure that the oil seal
3 ‘ o or shaft is not contaminated with
73 ‘ g‘ Grooving/ dirt or sand.
s |2 indentations | gGince the oil seal was assembled
= é in the presence of dirt or dust,
£ f.f the contaminants became oClean the machine with the same
o embedded in the sealing lip. lubricant sealed in the machine

eSince the seal or housing was
assembled with liquid gasket
sealant, the sealant contaminat-
ed the shaft or seal..

eoSince a seal or shaft with paint
stains was used, the paint con-
taminated the shaft/seal.

The lip edge is severely worn, and the
wear band is concave.

Concave
wear

Wear band
surface

ainssald |BUIBIUI DAISSDIXT

eoPressure at the oil seal area
exceeded the design pressure.

The lip edge is severely worn, and
‘| there are circumferential grooves on
the wear band.

ssauybnol aoepns
HBYS SAISS30X]

L

eoThe seal lip has severe wear
since the shaft finish was

rougher than the specified range |

of 0.8 10 2.5 um Rz.

me notation of surface roughness on the catalog comply with JIS B 0601:2001. \

— 169 —

| ®Change to a high-pressure type
oil seal.

eProvide a vent breather to
maintain proper pressure.

#Smooth the shaft surface to 0.8 o |
2.5 um Rz with emery paper
(#240 or similar). Do not oscillate
the emery paper axially along the |
shaft. |
| ®Replace the shaft with one having
the specified finish roughness.
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Leakage from the Seal Lip

#

cocked.

to Chapter G.)

Factor Failure mode Cause Solution
T t
—~ | The lip wear band width is uneven
o | around the circumference, and the [
Q | minimum and maximum wear locations | eMachine has high shaft-to-bore eimprove the concentricity of the
® ar | eMachi 9 ;
) correspond well on the main lip and | misalignment shaft and housing.
& the secondary lip.
g
o
o
@
mi g eShaft has high dynamic runout elmprove the shaft runout.
= ~._/ Eccentric lip wear
= | T
5 | The lip wear band is uneven around oThe oil seal was installed : i ;
i £ | Q| the circumference, and the minimum | cocked because the housing ’gi‘:‘: ?‘:igﬁ:'”g withintha desiga
| ® | & | and the maximum wear locations of bore diameter is too small. 9 ‘
| & | the main and secondary lips are - U S
| inversely related. i i y
' é) y oTha oil seal was. installed eCorrrectly chamfer the housing.
= cocked due to an unchamfered
L S , » (Refer to Chapter F.)
2 or incorrectly chamfered housing.
E)_' ........ S SR B S AR
) ®The oil seal was installed cocked ;
g because the assembly jig was elmprove the assembly jig. (Refer

The lip wear band is smooth and glossy.
The entire sealing lip is hardened and

eThe oil temperature near the
sealing lip exceeded the heat-

elnvestigate the cause and take
appropriate measures to prevent

p-d
o
2
% there are cracks. resistance limits of the rubber. future temperature rises.
% f eoReplace with a seal with a better
= heat-resistant lip material.
«Q s
. : Change from nitrile rubber
5 ®The oil temperature exceeded Example: Chang
g the design temperature limits due ~ (NBR) o acrylic rubber (ACM).
g o chargesin e applcalon | 1A 1o sl ke A
3 conditions. :
— %" Note that a change of lip material
S| B ‘ also changes the oil resistance.
o | B
S =sf T eChange to a high-pressure type
§‘ g%é The lip wear band is wide and glossy. OLhe apphcatlor:w prelssurela exceeded | ~ segl an-p typ
3 |23 iding li limit il seal. e .
3 %ﬁ% There are cracks on the sliding ip. | he Niatts o1 ther o eProvide a vent to relieve pressure.
| ®A dry-wear condition occurred . .
5 | because the machine had an eAdd lubricant up to the specified
@ : - ; level and operate
=S insufficient lubricant level. )
% | The lip wear band is smooth and | eAs a quick solution, change to a
% glpssy, and there are cracks on the lip | . double-lip seal model, and apply
g sliding surface. Hardening usually | ®A dry-wear condition occurred grease between the lips.
& | ocours only on the wear surface. because the machine's mist-type | A g permanent solution, change
=3 oil supply is inadequate. the structure near the oil seal to
S allow oil to flow freely up to the
seal lip.
> . eChange to an oil seal featuring a
- % .gggasues?el {fehv%rso?wgﬁ?pmnﬁastgggfn lip megerial that does not swelgl; up
el ;; | was selected. lunsfahde presence of the lubricant
§ & | The seal lip is swollen and soft. e : -
® | 5 eoThe seal lip swelled because it ' '
% 3 was soaked in solvents or eDo not wash the oil seal in
@ |z gasoline, or was not wiped off solvents.
5y - after washing.
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Leakage from the Seal Lip

2

|

m
2
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Failure mode Cause

Solution
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eThe seal lip was scratched through
contact with shaft keyways or
splines.

because it was assembled over
burrs or other defects in the shaft
chamfer.

eoThe seal lip was scratched
because the lip came into con-
tact with sharp metal parts during
transit or storage.

e The seal lip was scratched
because the oil seal was handled
with gloves contaminated with
machine cutting chips.

There are visible scratches on the
sealing edge.

eThe fip was caught at the shaft
end and scratched because the
shaft was incorrectly chamfered.

There are visible scratches on the
sealing edge.

oCap the keyways or splines to
prevent scratching.

eRemove burrs and defects.

elmprove the transit/storage
method.

e®Avoid touching the seal lip edge.

eChamfer the shaft correctly.
(Refer to Chapter F.)

@A shaft contaminated with cutting
chips was used, and the chips
became lodged in the lip

eSince parts contaminated with
metal shavings were used, the
shavings became lodged in the
lip edge.

eSince a dusty or dirty shaft or oil
seal was used, foreign matter
caught in the lip edge.

eThere is contamination on the seal
lip edge.

eThere are indentations on the lip
sliding area.

19]Weyo lleus
A9 REI o5 oy uo voneuwEes

eThe lip was caught on the shaft
end and folded under due to a
| poor shaft chamfer.

Part of the lip is folded under and

pinched to the shaft. eThe lip folded under due to

improper shaft and housing

t

eWash the machine parts
thoroughly prior to assembly.

eChamfer the shaft to the correct

size, and apply grease to the
chamfered area before assembly.

e®Assemble the unit carefully by

aligning the shaft and housing bore.

dij ay1 Jo (uonoas xaj}) 1siem uaxyoig
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| ®The lip hinge flex section cracked
| because the lip was squeezed
out of shape during assembly.

There are cracks on the hinge flex
area of the lip.

eThe lip hinge flex section cracked
due to excessive pressure during
a post-assembly pressure test
(air-leak test).

eoThe lip hinge flex section cracked
due to pressures exceeding the
design limits.

-
= assembly. Apply grease to the shaft end.
c
3 .
g |3 Part or all of the lip folded under.
a %m
IS e®Abnormally high pressure eChange to a pressure-free struc-
=¥ occurred during operation, blow-  ture.
25 ing out the lip. eUse pressure-resistant oil seals.
3
T | |

®Assemble the unit carefully by
aligning the shaft and housing
bore.

eAvoid testing at a pressures
higher than the design limits of
the seal.

eChange to a structure that does
not produce excessive pressure.

eChange to a pressure-resistant
oil seal.
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Leakage from the Seal Lip

Factor Failure mode Cause Solution
(2]
g =
23 eThe lip caught on an improperly | @Properly chamfer the shaft and
(9]
29 chamtered shaft end, and | apply grease to the chamtered
gﬁ popped the garter spring. | area before assembly.
==

[

Garter spring disconnected -

eAssemble the unit carefully by
aligning the shaft and housing
bore. Apply grease to the shaft
chamfer.

e®The garter spring was discon-
nected because of improper
shaft and housing assembly

pejosuuoosip Bunds Jepen
Alquasse
Jadoidw)

Seal is damaged causing |

9 | 3| lip deformation.

o |2

8|3 |

o | @ e The oil seal was deformed due to -
% 2 an inappropriate assembly jig. eimprove the assembly jig.
2 (2]

3 S F—

g' A ‘ Dam}ﬁ

g | < age

|

ePlace a shim behind the oil seal
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eThere were visible scratches or
porosity in the shaft's contact
area.

| ®Shaft was finished by lathe cut-
ting only.

eThe grinder or emery paper
moved axially during the finish
operation

A worn bearing allowed shaft
runout to exceed the design limits.

®A general-purpose oil seal was
used for a structurally large shaft
runout.

to displace the lip contact area to
a virgin shaft finish location.

®Remove scratches or porosity
and refinish.

eSmooth out the shaft sliding area
using emery paper (#240 or simi- |
lar) without axial movement.

eChange the machining method
{finish without axial feed, plunge
direction only).

II eChange the bearing.

| @Change to an oil seal that resists '

eccentricity.

eoThe oil seal was installed with dirt
or metal shaving contamination.

eThe lubricant was degraded or
contaminated with dirt or other
foreign matter.

contact area.

®A non-ferrous metal shaft was
| used.

eContaminants entered into the lip |

eWash the machine components
thoroughly, then place a shim
behind the oil seal to displace
the lip contact to a new area on
the shaft.

®For a small amount of dust,
change to an oil seal with a dust
lip or dust cover.

eUse an appropriate shaft material |
and hardness. |

e®The oil seal was installed incor-
rectly during assembly.

einsert the oil seal with its seal lip |
directed towards the fluid side.
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( Leakage from the Press-Fit Area (Seal OD) )

Table 2: Leakage from the Press-Fit Area (Seal OD)

1 ) [

Cause ‘

Factor Failure mode Solution !
I |
®The oil seal was cocked because - .
O the housing bore diameter was | eFinish the housing bore to the
o proper ID.
< under5|zed
o Before removmg the oil seal: N R
% eoThe oil seal is cocked with respect to
o the housing and shaft. e The oil seal was cocked due to eChamfer the housing bore.
2 an unchamfered or improperly (Refer to Chapter F.)
5 :
% After oil seal is removed: chamferedhous:ng __________________________
5> eContact at the press-fit is not even.
= eThe oil seal was cocked because | elmprove the assembly jig. (Refer
5 the assembly jig was cocked. | to Chapter G.)

UOIBWIOJSP [BaS

Qo ayy uo sabnob 1o sadeiog

"991)-Wa|qoid S| [BaS {10 8y |

eThe fit trace is disconnected locally.

Disconnected fit trace

[”“.: L

’ 8\
f'-lll "':&I' 'J

After the oil seal is removed:

eThere are longitudinal scratches on
the oil seal press-fit. The rubber
was gouged.

eThe oil seal was deformed

because of an improperly
designed assembly jlg

®A gap in the press-fit occured
due to seal deformation from
rough handling.

eoThe oil seal was cocked because
the housing bore diameter was
undersized.

eScratching occurred at the OD of
the oil seal due to an unchamfered
or |mproperly chamfered housrng

eThe OD of the seal was gouged

due to mislaignment of the
assembly jig with the housing.

e®The housing bore ID surface was
scratched because the seal was
inserted with metal shavings or
other foreign matter caught
between the seal and the bore.

e The bore ID surface is scratched
due to repeated seal removal
and installation.

eThere was large porosity on the
bore ID.

eThe housing bore ID surface was
scratched due to seal installation
with burrs on the bore chamfer.

eThe bore ID surface is too rough.
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eImprove the assembly jig.

eHandle the seal carefully.

eFinish the housing bore to the
proper ID.

eChamfer the housing bore.
(Refer to Chapter F.)

oProperly align the jig with the
housing.

| ®Apply a thin coat of liquid gasket

sealant so that the scratches and
porosity on the bore ID hole are
filled. Use care not to contaminate
the seal lip or the shaft with the
sealant.

eRemove the seal and check for
grooving on the chamfered area
of the housing bore. Remove
these grooves and apply liquid
gasket sealant to the bore ID
surface.

oQuick solution:
Apply liquid gasket sealant to the
housing bore ID.

ePermanent solution:
Finish the bore ID surface to the
correct roughness. (See pages
F-8to F-13)



B Examples of Leak Misdiagnosis
@ Leaks from the mating surfaces of the machine
-The gasket is deformed.
“The mounting bolts are loose.
-There are defects in the mating parts
(i.e., indentations, burrs).

@Lcaks caused by scratches or porosity in the
housing, or other machine covers

©Residual oil or grease from assembly on the air side
of the oil seal

OCxtrusion of pre-lube grease or oil from intial assem-
bly
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