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Lip packing
Reciprocating :
Shaft seal —{ Squeeze packing
. Mechanical seal
Lip type seal Face seal
: = Rubber lip type seal
Piston ring
Dynamic seal
(Packing) Bellows
Lip type seal
Contact seal
Mlact s Circumference seal Grand packing
Rotary shaft seal Squeeze packing
Seal Labyrinth seal
Divided ring type seal
Viscoseal
Felt seal
Centrifugal seal
. Gasket Clearance seal Bush seal
Static kseal
(Geey Liquid rubber seal Magnetic fluid seal
(Sealant) '

Fig. 1.1 Classification of sealing device ®



Table1.1 Characteristics of dynamic seals®

Contact seals Clearance seals
Sealing interface Surfaces loaded togcthc.r: Predetermined separation
(i) (ii) W
Hydrodynamic operation (normal Boundary lubrication (high loads,
loads, speeds and viscosities) low speeds, low viscosities)
LOAD LOAD : ; - E

7
7

FLUID MOLECULAR PRESET
FILM (a) FILM (b) GAP (c)
(i) (ii)

Leakage Low to very low or virtually zero As (i) High, except for viscoseal and
centrifugal seal at design
optimum

Friction Moderate High Low

Life Moderate to good Short Indefinite

Reliability Moderate to good Poor Good




Table 1.2 Kinds of seals and its usable range®

Usable range

Kinds of seals Motion type
Pressure (MPa) Speed (m/s)
Oil seal Rotation 0.03 16
(Lip type seal) Reciprocation 0.6 1
Mechanical seal Rotation 5 (30) 30 (100)
Contact
type — Rotation 1 20
: rand packing
Dynamic Reciprocation 10 1
seal
Lip packing Reciprocation 20 19
O -ring : :
(Squesze packing)| Reciprocation 10 (25) 1(2)
Non- _ Rotation
contact Labyrinth
type Reciprocation
Ségf'c Gasket Stationary state 30 (100) 0

Note : Numerical values in () are for particular application.
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RUBBER BONDED METAL
CASE

PISTON SEAL ROD SEAL
ATMOSPHERIC 7 PRESSURE AN
SIDE SIDE )
[l ‘
o\ |
GARTER SPRING

SEALING CONTACT )

(0.25-1.0mm) (b) Square-backed 'U’ seals as piston
(a) Lip type seal and rod seals in a hydraulic cylinder

(c) Chevron seal with shaped (d) 'O’ ring seal on control valve spool

supportrings

PUMP ADJUSTMENT
HOUSING NUT

ATMOSPHERIC

PRESSURE SioE

SIDE

FLANGE

ROTATING OR RECIPROCATING PACKING
SHAFT

(e) Packed gland

Fig.1.2 Schematic diagrams of reciprocating
seals assembled®



Table1.3 Typical rubber materials for seals

Materials Merits for using as seals Examples of application to seals
Nitrile Rubber Oil compatibility, Wear resistance, Oil seals, Packings, O-rings
(NBR) ieat resistance, Low price and and Diaphragms

Property for molding

Polyacrylate Rubber Oil compatibility, Heat resistance Oil seals (High temperature and
(ACM) and Gear oil compatibility speed conditions and gear oils)
Silicone Rubber Heat resistance, Cold resistance and Oil seals (High speed condition),
(VMQ) Compression set resistance O-ring and Diaphragms
Fluorocarbon Rubber Heat resistance and Oil seals (High temperature)
(FKM) Chemical resistance and Packings (for madicine)
Polyurethane-Ester Type High tensile strength and hardness, Pressure resistant packings,
(AU) Weather-proof, Wear resistance and Wipers, Diaphragms and Boots

Cold resistance
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