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Introduction of Qil Seals

@ HEE T
Introduction of Oil Seals

HE R IR, XRERMETZEHE. B U aETESR
HE (RBZR. ME%R) . BB (VB 78) URKFABHE, EUNEA B EEHR
BERRY) () BERAREOMMUAR, EXBSHEEREZE. M2 5E. BES.
BES, tTNEFT:

Oil seals are mechanical components used to seal oil, and they are also known as rotary shaft delf-seal packings.
Common types of oil seals include standard skeleton oil seals (inner skeleton and outer skeleton), skeleton-free oil
seals (J-type and Z-type) and clip cloth oil seals. The common clip cloth oil seal is mainly composed of rubber clip
textile (cloth) shoulder and pure rubber lip. Its key parameters include inner diameter, outer diameter, height, waist
height, waist thickness, etc., as shown in the following figure.

3 E spring

Sealing lip

) -

< - clip cloth skeleton dustproof I|p

FA MR ERT AR R O BRI ZE AR

Key dimensions of clip cloth oil seal Figure 1-2 Composition of pure rubber lip

Figure 1-1
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The diameter of the sealing lip of the oil seal is smaller than the shaft diameter, so that the lip contacts the shaft to
generate a certain holding force; The metal spring of the oil seal generates radial clamping force on the shaft; The
waist of the oil seal generates a certain elasticity to the shaft. The superposition of these three forces causes the oil
seal to generate contact pressure on the shaft. This pressure is distributed centrally under the adjustment of the
position of the metal spring and the shape of the lip. The working mechanism of the oil seal is to form boundary
lubrication on the contact surface so as to achieve the sealing effect relying on the concentrated distribution of
contact pressure. The sealing performance of oil seal is relative, and even if the seal with good performance still has
wear and trace "leakage". Therefore, when designing oil seal products, full consideration should be given to the
material selection of the oil seal, the magnitude of interference and geometric shape of the oil seal lip, the
processing and use of the shaft, etc., so as to improve the working performance and service life of the oil seal.
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Requirements for Qil Seal Installation Equipment
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Requirements for Oil Seal Installation Equipment

ey

2.1 Material of Shaft

HBIM IR FEW. BT REERS, BEAEE K HRC40~55, ENEX
&, BRIE; FERERLENY, BREEREDE, RERIE, DURFRERTEYS.

The material of shaft is carbon steel and stainless steel. At high speed, the surface is chrome plated, the hardness
reaches Rockwell HRC 40 ~ 55, and the coating cannot be too thin to avoid peeling off; For shafts requiring
quenching and tempering, the quenching and tempering time should not be too short and the speed should be slow
to ensure uniform quenching and tempering surface.

A AERIT

Design of Shaft and Groove

2.2

HMRELIE, REERMER, URhEZHAER; BRRnITREE~
ERRMN, MMFER, BN R 2RI HITHE, £ LFRmMEEEERE
Ra0.1~0.8um. FREYAEEMLEREIRMMBA GUEELNEZ /), EIFRIBHE
HAHEFER.

The surface of the shaft must be smooth and free from burrs and scratches to avoid damaging the lip of the seal;
Helical machining marks will produce pumping effect, resulting in leakage. It is recommended to grind the oil seal
installation area to control the roughness of the working surface to Ra 0.1 ~ 0.8um. The surface smoothness
increases with the increase of linear speed (the absolute value of smoothness decreases), but the surface that is too
smooth is not recommended.
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Installation of oil seals
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Requirements for Qil Seal Installation Equipment

NEFLREFARERNEONBRT, HWiRHNMI15~30°ME A, ABKESRT
ElFf7Ro

In order to facilitate installation and minimize lip damage, the shaft end should be chamfered at 15 ~ 30 degrees.
The chamfer length is shown in the following figure.
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Figure 2-2 Relationship between chamfer length and shaft diameter
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Several Major Factors Affecting the Sealing Effect of Oil Seal

@ I EHRRNLAER

Several Major Factors Affecting the Sealing Effect of Oil Seal

3.1 L
. Medium

MEEFREZEHNRFRT, KRMEAFEOMEE, TRAEDECHE MBI BIEEE
&Ko

The materials show different performances in different sealing medium environments. The following table shows the
medium resistance performance of common oil seal materials.

MR R = M RE R

Material medium tolerance performance table

A N . _ R A _
E TR | ASTM 1550 | ASTM 2S5 | ok e | BERL0% | me
, medium| - ASTM 1#0il | ASTM 24 oil water air hydrochloric | o qh0
materials acid 10%
1 1 1 1 4

Table 3-1

At 1 1 1 1 1 1
=T 4 4 1 1 1 1
S 1 1 4 1 4 2
il 1 1 2 1 4 1
s 1 1 1 1 1 1

AL IEEA; 2FEBER; 3 TIEER; 4 Tk

Note: 1 Recommended; 2 Can be considered; 3 Not recommended; 4 Cannot be used.

39 mE
0 Temperature

MEREEOBRERZH, S ESEHENTE, REREEE, FRONKRERE.
FROVEBHE AU EISHERR, FEHEONEEBINBUREES0°C,
Low temperature will make lip rubber brittle, while high temperature will make it aging and hard. Poor surface quality

and poor lubrication can generate excessive friction heat when the rotation speed is increased, to make the
temperature of the sealing lip to exceed the medium temperature by 50°C.
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Several Major Factors Affecting the Sealing Effect of Oil Seal
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Figure 3-1 Applicable temperature range of materials (Normal operation for 1000h)
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3.3 Lubrication

REFABRMIET mERSFmNXE, ErmEAdEd, NRIEEE. BIELT
RIFFVEBRS, BRRETFTER.

Good lubrication is the key to ensure the service life of the product. During the use of the product, the main lip and
the auxiliary lip should be kept in good lubrication state to avoid dry friction.

EA
3.4 Pressure
EANNYNERERNEOSHNERERIEA, BEAS, AFNRE TR, WES3-
1R, BEAFHESMpa, RIFHEEIE N0,

The effect of the pressure is to increase the contact area between the sealing lip and the shaft, increase the
temperature and decrease the allowable speed, as shown in Figure 3-1. If the pressure rises to 5Mpa, the allowable
speed will be 0.
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9 Relationship between pressure and speed
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Several Major Factors Affecting the Sealing Effect of Oil Seal

FEIKITECRE, TENFENERNTE, SEEABRERE. BALLREIRITH
BHTHESACRARRLEREMEMESR, E3-25/H7T ERAMHGRINEZEE AT
ERANERLERENSE, MXRETENZL, BBERLNRIRT.

Different designs of oil seals produce different friction forces during operation, resulting in different temperature rise.
Therefore, the maximum circumferential linear speeds of sealing elements of different designs are also different.
Figure 3-2 lists the approximate values of the maximum circumferential linear speeds allowed for sealing elements
made of common materials. There is no pressure change during testing, and the lubrication and cooling conditions

are good.
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HENRE
Installation of Oil Seals

AORERRIETH RIFMEENTRFZM, HXNTRREBHNGRERR, REL
BB —EHYMENER, AEREERNT!

Careful installation is a prerequisite to ensure good sealing performance. According to the sealing field installation of
different equipment, there will be some specific requirements during the installation process. Specific operation

requirements are as follows:

TEDIE T ER
install grooves clip cloth oil seal pressure plate
IFED RED
disassemble disassemble
T T
installation installation

ZEIFHIRF RS E

Figure 4-1 Schematic diagram of installation and disassembly sequence

41 TRAES
0 Preparation before Installation
LIEIEZE  Installing the end cover
BimEREIL, SHFRIEHESHNELE, MtBERERGESHNEOE,

When the end cover is installed in place, be sure to ensure the concentricity between the end cover and the shaft, so
as to ensure the concentricity between the seal and the shaft.

EE5EE  Cleaning and lubrication
MERESEAILLNERIATHENRE RN LESY, NE, AFLUEE. B
FBARELRN, SRBET S AEETSSES, s ERZ MBI, WREE,

Confirm that the surface of the shaft and the inner surface of the cavity bore are free of foreign matters such as anti-
rust oil or sand dust attached; If any, they must be cleaned. When cleaning with solvents such as gasoline, be sure
to wipe it clean. The parts that are not easy to observe can be cleaned up by injection with compressed air, and the
effect is remarkable.

FERFLE. B RS IR HE @ i 5 4 AT, RN A BRI N ERME, WA

QEEO
07

FEHHEMEA BT Instruction for Usage of Clip Cloth Oil Seals



THERIRE HE R

Installation of Oil Seals Installation of Qil Seals

The inner surface of the cavity hole, the chamfered part and the oil seal shall be free from burrs and defects when
the oil seal passes through the shaft end and shaft; If any, they can be polished.

FIATE O Hfih 36 18 B TCER [ K 57, TR ERVERFE SRR R B RE

Confirm that there are no defects and rust when the lip contacts the shaft surface. Defects and rust on the shaft

REIER, BAFEFRIERELTHEER, BHEOLTERRS. FEHET
EHNDER, REEORNSHEESSATIHERS, AIBEEREEN, EOMI K

surface are the direct causes of leakage. B HIMENLEE,
*ﬁﬁim %ﬂ%%%ﬁ%%?ﬁ, Eﬁ 1*533 %ﬂi&ﬁﬁﬁ%ﬁi\ 95%1%4@ E"‘J ”;EH }:Tjo AEMH E#@ETQ ;‘Ha During installation, always pf.:ly attention to ensure that the spring is in the spring groove ar.1d the sealing lip |§ in the
correct state. When the sealing element completely enters the groove, check whether the lip part and the spring are
%‘”‘3 | ﬁﬁﬁ%ﬂ; LX%*EVﬁ‘E%TJﬁ:o in working state, i.e. the spring is in the spring groove, and the lip part does not turn over.

Check whether the oil seal is in good condition; Confirm that the oil seal is free of foreign bodies such as sand and
dust. Do not rub the end of the oil seal lip with hard objects, in order to avoid damaging the seal.

BHERETAEEREER, EEREEN, ARTEMRIEEREATIIOES

rm P o
4.2 [ -
Installation TEE.
The pressure plate shall be installed after the sealing element is installed. When the pressure plate is tightened, the

pressure plate shall be tightened under horizontal and uniform stress as much as possible.

EABIEARNE S MREYSFEEDBE, RIESEFAEML. EWEDOZERE

ERE, UEFRENTE, BHIEESERGH.
Apply grease evenly on the inner surface of groove cavity and the shaft surface, and ensure all grease is applied in T o e ot
place. Apply grease between the lips to facilitate the installation of the oil seal and prevent damage to the seal. R I)bi%’ Eﬁztigo

Clean the site and complete the installation.

[ER

pressure plate

TEEHEBLEER
A fE OB R HOm RS
Apply grease to sealing lips,

AVAVAVAVS X, dustproof lips and between two lips ,:i@i@ixi*
5 DEPEd
e X i N
clip cloth skeleton dustproof lip VAYAY/
. BHABERHEUEREE
Figure 4-2 L . s )
Schematic diagram of grease coating position of sealing element
TETH

Figure 4-3 | stallation Completed
RomEKTEENDER, RIPAROER 98, MTEBIFHEHNDE, 7IE
RATENARSGKRE, HOMBEERERERE, ARIEZBHGBKTHOHNDE, R
BEAB—MZREIMUEENS M, XREMMBRE, BSBOERLEHNTTEE,

Press the oil seal horizontally into the groove to ensure uniform stress around the oil seal. If it is impossible to
squeeze it into the groove by hand, a flat wood board and a rubber hammer can be used to strike the circumference
of the seal evenly to ensure that the sealing element enters the groove horizontally and evenly. You cannot install
one side in place first and then press the other side in, and it will lead to inclined installation and the possibility of
leakage.
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Maintenance of Oil Seals Maintenance of Oil Seals

@ JhE R LESR

Maintenance of Oil Seals

Precautions for Daily Maintenance

‘inlﬂﬁ#HW£§$m

WKHE FEIHR  Patrol inspection period
B REEHAERNS, ABEATEE SR, TELKRNE, KONEBEED
A=
The oil seal is installed inside the bearing seat. No special maintenance is required in daily life. Patrol inspection is
the main method. The patrol inspection period is mainly divided into three phases.

M FE R

Table 51 Patrol inspection period
FS TITHYIE K2 I HA
No. runtime patrol inspection period

E—MER BET—TAR 55—
phase 1st within one month of operation every week
B HER TIT—FR 5—1AH
phase 2nd within one year of operation every month
B=MEL BT —FE s=1H
phase 3rd after one year of operation every three months

ﬁg*ﬁg,ﬁ“ Key point of patrol inspection

FHEKOIEREBRNERR:

In the process of daily patrol inspection, the main inspection points are as follows:

Op::Eap=F:ts BN BIE-

Whether oil leakage occurs in the oil seal;

OHHLZEMNENMIREEEAEERRER ™4,
Whether there is a large amount of rubber debris near the installation position of the oil seal.
NELEMKHIM, WiHBAEHGRAFERE RS, EEMERFHIAR, WFE
BHME—FTHRE, IEARBDLTURAALR, BAIZBTEE, HBEOEREEHE #H
T, BEREZROT:

If there is no such phenomenon, it indicates that the sealing element is in normal working condition; If the above two
phenomena occur, further inspection is required. You can consult our professional and technical personnel, or you
can inspect by yourself first, and send the inspection report to our company for analysis. The specific operation steps
are as follows:

O

Stop the machine.

QR EMRIF HFEIE,

Remove the pressure plate and fix it.
OMEHNREME, FENRRNALN R, RHUE. BERFENUES, H—
RIBMEFEXIER.

Observe the installation position of the oil seal, pay attention to the points where problems occur, such as
oil leakage position and abrasive dust generation position, and take photos one by one to make relevant
records.

@B —FRLDVEFTATRENOEBRHEFRREE, NEAHESTHLR, &
EHHBERTHE, HREOSURSHH,.

Take out the sealing elements one by one carefully through special tools such as a screwdriver, and
observe whether the oil seal is in good condition and whether the oil seal spring falls off, especially whether
the lip part is damaged.

OB TEREXRE RS TREA,
Refer to the following figure to analyze the reasons according to the actual situation.
EOZFEHIE A Excessive wear of lip part

e — . o
Partial wear of lip part };zq | :Dim,;-mgﬂgl\ @ HERE Insufficient lubrication
QOEEY £ Stuck by foreign matters
Large installation eccentricity LZERBOLAO® P Large internal pressure
Tilt installation MREEO @R E MR T A Excessive roughness on shaft surface
B OERRELL Hardening of lip part
Softening of lip part EOERE, O=EER Abnormal high temperature
. . ) _ N [ J|EN Large internal pressure
Fnsuitable fp materi! EOMHTES® Q@ HBEFRE Insufficient lubrication
EOZRHR % Injury of lip part
QLERR Poor assembly
" : - = =
Broken lip and waist part & O RE 2B A 5 Py Improper use
Poor assembly HARERE@ QinERARE Poor shaft chamfer
Excessive internal pressure HNEZLA® OLEBYER Stuck by foreign matters
fEO SR &N Turning of lip part
i i 4 o 32 QHEARR Poor shaft chamfer
Spring falling off OB EE AR 5% Py Poor assembly
Poor shaft chamfer HEAFE@® QHNEK Large internal pressure
Poor assembly HAERE@
HEERE Normal oil seal
. ) S 25 Qiminih, BME Shaft damage and dimple
Qil seal deformation JHE S22 @it Shaft directionality
Poor assembly HEEFEO® @RI K Excessive shaft eccentricity
@HER Shaft wear
OLEFERT Reversed installation direction

St Leakage
HEOSHENEEZERER

Figure 5-1 Schematic diagram of main causes of leakage from lip part
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Maintenance of Oil Seals

EEEMBFERTE

Online Replacement Methods and Steps

HBENELAERE-—MRAMIE, FREAFRENEEANNERS R, BT
BRAZRDHEHUTAS.

The online replacement of oil seals is a systematic project, and the corresponding replacement plan should be
drawn up according to specific equipment. Please contact our company and provide the following contents if you
need it.
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Storage of QOil Seals

ME R hE
Storage of Oil Seals

MHEFEIEPIRBINESE

Possible Hazards of Qil Seals during Storage

IAIEZE K Environmental requirements

7717 318 B N AR FFEL10°C~25°C, FI9EE40%~T70%.
The temperature of the storage site shall be kept at 10°C ~25C, and the average humidity shall be 40% ~ 70%.

1ZHER  Storage requirements
M EREERLIMER, BREFCERAVELAN, LKL DUFENEHH
HEOQ. #HRNREN FRAEER. ELFFRBEOCHE, LT, FEERETREE
e, HAREBEONEER, BIR: HNNEARRSENEN, A/ NNREEATER
MRIBEEM. FHRE, AARTUSRENFRFIINEES, BIERERESRER.
ATHIETEFRFELSE, AMSSREEREARTLION . AESHWFEETIR.

If the oil seal is not used immediately after arrival, please try not to open the packing carton to prevent dust, sand
and other particles from invading and damaging the lip of the oil seal. During storage, the carton should be placed
horizontally instead of vertically. The oil seal in the unpacked carton should be placed horizontally instead of
vertically or hung up, especially hung up when pressing the lip. Please note that the lip of the oil seal is extremely
easy to be damaged, and small defects may be the potential threat of leakage. Oil seals of the same specifications
can be stacked when they are placed horizontally, but the outer circle should be kept coincident. It is forbidden to
stack products of different specifications. In order to prevent extrusion deformation of products on lower layers, no
more than 10 pieces of products of the same specification shall be stacked. No more than 4 layers of cartons can be
stacked.

BEFTHEMBLZZE  Hazards of radioactive materials
S N8 R ST MR R ERRE,

Oil seals shall be protected from radioactive materials and salt fog.
HUFBE
AT R RINEAE A, ShES N8 B 5 & R 5 BYBR Y.

In order to delay ultraviolet aging, oil seals should avoid direct and reflected sunlight.
RERE
ATRERFEN, HRNEFE™E RANIRERIFER,

In order to delay ozone aging, oil seals should avoid equipment and environment that can generate ozone.
LR 5
SRE RN e TR, &% T EYE BN G

Oil seals shall be stored away from the working area to avoid mechanical damage caused by falling objects.

Photochemical hazards

Ozone hazard

Mechanical damage
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Storage of Oil Seals

i=igiisifFs  Transportation damage
HHECHREECRARREAREE, BEANZI AN MEELRE, RIEPEHES
ERPLRohEENEERE,

During transportation, oil seals need to be packed in cartons or wooden cases. The packing box should match the
specifications of the oil seal to ensure that the oil seal does not shake, bump or collide with each other in the packing
box.

p::ESOEERE:N

6.2 Storage Period of Oil Seals

IR CHER B B EF IR ROmE EAMELRE, FEENCHEINR T, AHNRE
HAPR AN N RFr o

The storage time of the oil seal is determined by the storage environment and the main material of oil seal. Under
ideal storage environment, the storage period of oil seal is shown in the following table.

THE R IRE AR

Storage period of oil seals

Bl sl REHAMR
whole product material storage period

Table 6-1

REERE 3 &
PU years
TREISA 45
NBR years

R RIS e
ACM years
ST IR <%
HNBR VRIS
=RZERE 10E
EPDM years
T 10 o

pE

O ERKIACEFR, NBIATERER;

@BERHmERE LHIMAMHER BBINR) , ST,

Note:

(D When you use long-term storage products, you should confirm that there is no rust;

(@ White powder (frosting phenomenon) appears on the surface of rubber products has
no influence on performance.
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