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Scope—The purpose of this SAE Recommended Practice is to provide a glossary of radial seal terms and
nomenclature which are normally encountered in the design, manufacture, installation, testing, inspection, and
failure mode analysis of radial seals. The information will aid in the understanding and communication among
those people associated with radial seals.

Reference

Applicable Publication—The following publication forms a part of this specification to the extent specified
herein. Unless otherwise specified, the latest issue of SAE publications shall apply.

SAE PusLIicATION—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J448a—Surface Texture
Definitions
Angle, Contact Approach (2-25)—Synonym: angle, seal outside lip.
Angle, Helix (1-2)—The projected angle between a helical rib and the lip line of contact.
Angle, Helix Contact (1-3)—The angle formed by the rib leading edge and the lip line of contact.

Angle, Helixseal Rib (1-9))—The angle formed by the leading edge of the rib and a line perpendicular to a
plane tangent to the outside lip surface at the centerline of the rib base.

Angle, Inside Lip (2-19)—The angle between the inside lip surface and the seal axis.
Angle, Molded Toe (2-30)—The angle between the toe face of a seal lip and the seal axis.

Angle, Outside Lip (2-25)—The angle between the outside lip surface and the seal axis.

1. Numbers in parentheses refer to figure and item number in that order.
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Angle, Trimming (2-19)—Angle, Trimming (2-19)—The angle between the trimmed face of a seal lip and the
seal axis.

Assembly, Seal—A group of parts, which includes sealing surfaces, provisions for initial loading, and a
secondary sealing mechanism which accommodates the radial and axial movement necessary for installation
and operation.

Base, Seal (2-5)—Synonym: face, outside seal.

Bedding-In—Synonym: run-in.

Blister—A raised cavity or sack that deforms a surface of the seal material.

Bond—The adhesion established by vulcanization between two cured elastomer surfaces, or between one
cured elastomer surface and one nonelastomer surface.

Bore, Housing (2-10)—A cylindrical surface which mates with the outside diameter of the outer seal case.
Bore, Seal Case—Synonym: diameter, outer-case inner.

Buna-N—Buna-N—See: nitrile.

Cap—That part of the seal head section which is removed during trimming.

Case, Bonded (3-4)—A design feature of a type of radial lip seal wherein the heel of the sealing element is
attached to the seal case by an adhesive during the molding operation.

Case, Clinched (3-10)—A design feature of a type of radial lip seal wherein the heel of the sealing element is
attached to the seal case by clamping it between two convolutions, or folds, of the case.

Case, Inner (2-4, 3-3)—A rigid, cup-shaped component of a seal assembly, which is placed inside the outer
seal case. It has one or more of the following functions: reinforcing member, shield, spring retainer, lip-
clamping device.

Case, Molded (3-5)—A design feature of a type of radial lip seal wherein the lip and case are made integral in
the molding process.

Case, Outer (2-2, 3-2)—The outer thin-wall rigid structure of the lip-seal assembly which contains the inner
case, the primary-seal ring, the spring parts, and the secondary seal.

Case, Seal—A rigid member to which the seal lip is attached.

Cavity, Mold—A single unit or assembly of contoured parts in which a material, such as an elastomer, is
shaped into a particular configuration.

Cavity, Seal—The annular area between a housing bore and a shaft, into which a seal is installed.
Checking—Short axial cracks on the lip contact surface.

Clearance, Axial (2-14)—The gap between the toe face of the head section and the inside surface of the inner
case.
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Cocked Assembly—An installation in which the plane of the outside seal face is not perpendicular to the shaft
axis.

Coil—One turn of the coiled wire garter spring.

Composite—Term used to describe a seal element comprised of two or more compounds bonded together to
enhance seal performance and/or reduce cost.

Crack—A sharp break or fissure in the sealing element.

Creep—The time dependent part of a strain resulting from stress.

Cure Time—The time required to produce vulcanization at a given temperature.

Curing Temperature—The temperature at which the elastomeric product is vulcanized.

Cut—A deep discontinuity in the seal material whereby no material is removed.

Cut, Trim—Damage to the elastomeric portion of the seal during trimming.

Deformation—A stress induced change of form or shape.

Diameter, Assembled Spring Inside—The inner diameter of the garter spring, with the ends securely joined.
Diameter, Free-Lip—See: diameter, unsprung lip.

Diameter, Functional Lip—The apparent inner diameter of the seal lip when the seal case is concentric with
the outer diameter of the sizing mandrel in an air gage, light box, or similar inspection equipment.

Diameter, Inside Face Inner (2-21)—The inner diameter of the inner case of a radial lip seal.
Diameter, Lip (2-31)—The inner diameter of the seal lip, measured with the spring installed.
Diameter, Lip-Inner—See: diameter, seal lip.

Diameter, Molded Lip—The lip diameter in the free state (no spring) formed by the molding operation of the
sealing element to generate the contact line.

Diameter, Outer Case Inner (2-22)—The inside, or smallest diameter of the outer case on a lip-seal
assembly.

Diameter, Seal Outer (2-9)—The external diameter of a lip-seal assembly, which normally corresponds to the
outer diameter of the outer seal case.

Diameter, Spring Mean Coil—The spring coil diameter minus one wire diameter.
Diameter, Spring Outside Coil—The outer diameter of an individual helical coil of a garter spring.

Diameter, Trimmed Lip—The lip diameter in the free state (no spring) resulting from knife trimming the
molded portion of the sealing element to generate the contact line.

Diameter, Unsprung Lip (2-32)—The inner diameter of the seal lip, measured without the spring installed.

——pDocuments

Document Sharing Hub

Full document details: SAE J111_200210


http://www.avadocuments.com/doc/sae-j111-200210
http://www.avadocuments.com/doc/sae-j111-200210

SAE J111 Cancelled OCT2002

3.51

3.52

3.53

3.54

3.55

3.56

3.57

3.58

3.59

3.60

3.61

3.62

3.63

3.64

3.65

3.66

3.67

3.68

3.69

3.70

3.71

Dimension, Radial Wall (2-8)—The distance between the seal lip contact line and the seal outside diameter
measured in a radial direction on a finished seal in the free state.

Dry Running—Operation of a seal without lubrication at the seal-shaft interface.

Durometer—An instrument which measures the hardness of rubber by the penetration (without puncturing) of
an indentor point into the surface of rubber.

Eccentricity, Lip ID to OD—See: variation, radial wall.

Eccentricity, Shaft—The radial distance which the geometric center of a shaft is displaced from the axis of
shaft rotation.

Elasticity—The property of a material which causes it to return to its original shape after deformation.
Elastomer—An elastic rubberlike substance, such as natural or synthetic rubber.
Element, Sealing (3-1)—See: lip, seal.

Elongation—The increase in length of a specimen due to a tensile force expressed as a percentage of the
original specimen length.

End Play—A measure of axial movement encountered or allowed, usually in reference to the shaft on which
the seal lip contacts.

Extrusion—Permanent displacement of part of a seal into a gap, under the action of fluid pressure.

Face, Inside (2-7)—That surface of the inner case which faces, and is usually in contact with, the fluid being
sealed.

Face, Molded Toe—Synonym: face, toe.

Face, Outside (2-5)—The surface of the seal case, perpendicular to the shaft axis, which is not in contact with
the fluid being sealed.

Face, Rib Leading (1-11)—The face of the helix seal rib which is closest to the fluid side of the seal.
Face, Toe (2-20)—The annular surface of the spring-retaining lip.
Face, Trim (2-29)—The seal inside lip surface when formed by a trimming operation.

Factor, pv—An arbitrary term which is the product of face pressure and relative sliding velocity. The term is
normally considered to provide some measure of severity of service or seal life.

Filler—A solid compounding ingredient which may be added, usually in finely divided form, in relatively large
proportions, to a polymer.

Finish, Shaft Surface—See: texture, shaft surface.

Flash—Thin extensions of the elastomer formed by extrusion at the parting lines in the mold cavity or vent
points.
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Flashing—A rapid change in fluid state, from liquid to gaseous. In a dynamic seal, this can occur when
frictional energy is added to the fluid as the latter passes between the primary sealing faces, or when fluid
pressure is reduced below the fluid's vapor pressure because of a pressure drop across the sealing faces.

Flexibility, Cold—Flexibility of a material during exposure to a predetermined low temperature for a specific
length of time.

Flinger—Synonym: slinger.
Fluid Side—That side of the seal which in normal use faces toward the fluid being sealed.

Fluorelastomer—A saturated polymer in which hydrogen atoms have been replaced with fluorine. It is
characterized by excellent chemical and heat resistance.

Force, Lip—The radial force exerted by an extension spring and/or lip of a seal on the mating shaft. Lip force
is expressed as force per unit of shaft circumference.

Groove, Spring (2-12)—A depression formed in the head section of the seal. It is generally semicircular in
form and serves to accommodate and locate the garter spring.

Hardness—The resistance to indentation. Measured by the relative resistance of the material to an indentor
point of any one of a number of standard hardness testing instruments.

Hardness, Durometer—An arbitrary numerical value which indicates the resistance to penetration of the
indentor point into the rubber surface. Value may be taken immediately or after a very short specified time.

Hardness, Shore—The relative hardness of an elastomer obtained by use of a Shore durometer instrument.
Head (2-18)—Synonym: section, head.

Heel—Synonym: section, heel.

Height, Contact Line (2-34)—The axial distance from the outside seal face to the lip contact line.

Height, Helix Seal Rib (1-10)—The height of the helical ribs, measured perpendicular to the outside lip
surface.

Height, Lip (2-35)—The axial distance from the outside seal face to the toe face.

Housing (2-3)—A rigid structure which supports and locates the seal assembly with respect to the shaft.
Hydroseal—A sealing system having helically disposed elements formed on the shaft surface.
Inclusion—Foreign matter included in the seal material.

Incomplete Trim—A trimmed surface which does not have all designated material removed.

Index, Spring—The ratio of the mean coil diameter to the wire diameter of a garter spring.

Insert, Lip (3-11)—A material such as PTFE bonded onto a lip of an elastomeric seal to provide improved
sealing and/or exclusion performance not attainable with the elastomeric material alone.
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Interface, Sealing—The region between the static and dynamic sealing surfaces in which there is contact, or
which experiences the closest approach and effects the primary seal.

Interference, Lip—See: interference, seal.

Interference, Seal—The difference between the seal lip and shaft diameters.

International Rubber Hardness Degrees (IRHD)—A standard unit used to indicate the relative hardness of
elastomeric materials, where zero represents a material having a Young's modulus of zero, and 100 represents
a material of infinite Young's modulus.

Knit Line—A blemish of the sealing element created during the molding operation.

Lead, Shaft—Spiral structures on a shaft surface caused by the machining operation, (e.g., the relative axial
movement of grinding wheel to shaft).

Leakage—Synonym: rate, leakage.

Length, Deflected—Refers to the working circumferential lenght (measured on spring centerline) of the
garter spring with the seal lip assembled on a normal (designed) shaft diameter.

Length, Lip (2-6)—The axial distance between the thinnest part of the flex section and the contact line.

Length, Spring Free—The total unconfined length of a spring. For a garter spring, it would not include the
nib length.

Life, Flex—The length of time to failure which indicates the relative ability of a material to withstand dynamic
bending or flexing under specific test conditions.

Line, Contact (2-27)—The line of intersection between the outside and inside lip surfaces of a radial lip seal.
In a cross-sectional view, this intersection is illustrated as a point.

Lip, Auxiliary—See: lip, secondary seal.

Lip, Dirt—See: lip, secondary seal.

Lip, Dust—See: lip, secondary seal.

Lip, Molded—A type of seal lip which requires no trimming to form the contact line.

Lip, Primary—The normally flexible elastomeric component of a lip seal assembly, which rides against the
rotating surface and effects the seal.

Lip, Static (2-28)—That section of the helix seal lip incorporating the contact line.

Lip, Secondary (2-23)—A short lip, normally without a spring, located at the outside seal face of a radial lip
seal to prevent ingress of atmospheric contaminants. Synonyms: lip, dirt; lip, auxiliary; lip, dust.

Lip, Spring Retaining (2-17)—The portion of the primary lip that restricts the axial movement of the garter
spring from a predetermined position.

Load, Radial—The total static force (load) that the seal lip exerts on the shaft. It is the sum of the forces
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