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Standard Specification for
Total Hip Joint Prosthesis and Hip Endoprosthesis Bearing
Surfaces Made of Metallic, Ceramic, and Polymeric
Materials1

This standard is issued under the fixed designation F2033; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers the requirements for the mat-
ing bearing surfaces of total hip joint prostheses or resurfacing
hip devices, intended for total hip arthroplasty; and hip
endoprostheses, intended for hemiarthroplasty. More
specifically, this specification covers hip joint replacement of
the ball-and-socket configuration.

1.2 This specification covers the sphericity, surface finish
requirements, and dimensional tolerances for the spherical
articulating metallic or ceramic femoral heads of total hip joint
prostheses.

1.3 This specification covers the sphericity, and surface
finish requirements for the spherical concave mating surface of
metallic and ceramic acetabular components, and the surface
finish requirements and dimensional tolerances for the spheri-
cal concave mating surface of polymeric acetabular compo-
nents.

1.4 This specification covers the sphericity, surface finish
requirements, and dimensional tolerances for the spherical
metallic or ceramic femoral heads of hip endoprostheses.

1.5 This specification covers the surface finish requirements
and dimensional tolerances for the inner polymeric bearing
surface of bipolar hip components, and the sphericity and
surface finish requirements of the inner metallic or ceramic
bearing surface of bipolar hip components; and the sphericity,
surface finish requirements, and dimensional tolerances of
outer metallic or ceramic bearing surfaces of bipolar hip
components of hip endoprostheses.

1.6 This specification is intended for standard practice
regarding the design of total hip joint bearing surfaces.
Additionally, the tolerances imposed on the polymeric portion
of the bearing surface are intentionally large due to
temperature-induced size changes and other manufacturing

concerns. Some manufacturing methods or designs may inten-
tionally reduce the diameter of the polymeric bearing to more
closely mate with the diameter of the head.

1.7 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.8 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.9 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ISO Documents:2

ISO 4287:1997 Geometrical Product Specifications (GPS)—
Surface texture: Profile method—Terms, definitions and
surface texture parameters

ISO 4291:1985 Methods for the Assessment of Departure
from Roundness—Measurement of Variations in Radius

ISO 5436-1:2000 Geometrical Product Specifications
(GPS)—Surface texture: Profile method; Measurement
standards—Part 1: Material measures

ISO 6318:1985 Measurement of roundness—Terms, defini-
tions and parameters of roundness

ISO 12181-1:2011 Geometrical product specifications
(GPS)—Roundness—Part 1: Vocabulary and parameters
of roundness

ISO 7206-1:2008 Implants for surgery—Partial and total hip
joint prostheses—Part 1: Classification and designation of
dimensions

ISO 7206-2:2011 Implants for surgery—Partial and total hip
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joint prostheses—Part 2: Articulating surfaces made of
metallic, ceramic and plastics materials

ISO 7206-2:2011/Amd1:2016 Implants for surgery—Partial
and total hip joint prostheses—Part 2: Articulating sur-
faces made of metallic, ceramic and plastics materials +
Amendment 1:2016

ISO 25178-2:2012 Geometrical product specifications
(GPS)—Surface texture: Areal—Part 2: Terms, definitions
and surface texture parameters

2.2 ASME Document:3

ASME B46.1-2009 Surface Texture (Surface Roughness,
Waviness, and Lay)

3. Dimensions and Characteristics

3.1 Definitions:
3.1.1 cutoff length—The cutoff length defines the maximal

value of the mean twist of profile irregularities that shall be
considered in the roughness measurement; that is, with a cutoff
length of 0.8 mm, the profile irregularities with a mean twist
higher than 0.8 mm shall not be considered. Cutoff length
requirements for bearing surfaces covered by this standard are
given in ISO 7206-2.

3.1.1.1 Precise definitions of roughness parameters, cutoff
length, and roundness are given in ISO 4287, ISO 5436-1, ISO
4291, and ISO 6318:1985.

3.1.2 equator of the articulating surface—The equator of
the articulating surface is the circle normal to the revolution
axis of the component, the center of which is the center of the
spherical articulating surface.

3.1.3 pole of the articulating surface—The pole of an
articulating surface is defined by a point at the intercept of the
revolution axis of the component and the spherical articulation
surface.

3.1.4 stylus tip—The stylus tip is the tip of the measuring
device (diamond or Focodyn) which measures the surface
roughness. A stylus has a pseudoconical shape with a hemi-
spherical tip. Typical sizes for the tip are 2, 5, or 10 µm. The
selection of the stylus tip is dependent on the range of the
roughness measured.

3.2 Total Hip Joint Prosthesis:
3.2.1 Femoral Head:
3.2.1.1 When inspected visually under a 5-diopter

magnification, the metal bearing surface shall be free from
particles, scratches, and score marks other than those within the
specifications of the manufacturing process. Ceramic bearing
surfaces need to be inspected visually only under a 3.5-diopter
magnifying glass. Since lighting is an important factor in this
inspection the lighting conditions shall be stable and repeat-
able.

3.2.1.2 sphericity—The metal or ceramic spherical bearing
surface of a femoral hip component used in conjunction with a
polyethylene acetabular component shall have a departure from
roundness of not greater than 10 µm (~390 µin.) This shall be
measured as ∆Zz in accordance with the Minimum Zone Center

Method in ISO 4291 measuring the roundness in more than two
planes, or by the method in Appendix X2. For metallic femoral
heads used in conjunction with metallic acetabular components
and ceramic femoral heads used in conjunction with ceramic
acetabular components, the departure from roundness values
shall not be greater than 5 µm (~200 µin.). Alternatively, the
departure from surface profile can be used for the character-
ization of sphericity. This shall be measured in accordance with
ISO 7206-2, by use of the scanning technique described in A.1.
In such a case, the metal or ceramic spherical bearing surface
of the femoral hip component shall have a departure from
surface profile of not greater than 10 µm (~390 µin.) when used
in conjunction with a polyethylene acetabular component; or 5
µm (~200 µin.) when used in a metal-on-metal or ceramic-on-
ceramic system respectively, as specified above.

3.2.1.3 surface finish—When measured in accordance with
ASME B46.1, the spherical bearing surface of a metallic
femoral component shall have a Ra value not greater than 0.05
µm (2 µin.) and the spherical bearing surface of a ceramic
femoral component shall have a Ra value not greater than 0.02
µm (0.8 µin.). The measurements shall be taken at the location
of the pole and 30° from the pole.

3.2.1.4 dimensional tolerances—The spherical bearing sur-
face shall have a diameter equal to the nominal diameter with
a tolerance of +0.0, –0.2 mm (+0.000, –0.008 in.).

3.2.1.5 For metallic femoral heads used in conjunction with
metallic acetabular components, or ceramic femoral heads used
in conjunction with ceramic acetabular components, the manu-
facturer should report the diameters and tolerances of the
heads, if different from the tolerance values in 3.2.1.4.

3.2.2 Polymeric Acetabular Components:
3.2.2.1 When inspected visually under 5-diopter

magnification, the bearing surface shall be free from particles,
scratches, and score marks other than those within the speci-
fications of the manufacturing process. Since lighting is an
important factor in this inspection the lighting conditions shall
be stable and repeatable.

3.2.2.2 surface finish—When measured in accordance with
ASME B46.1, the spherical bearing surface of the acetabular
component shall have a Ra value not greater than 2 µm (80
µin.).

3.2.2.3 dimensional tolerances—The spherical socket shall
have a diameter equal to the nominal diameter within a
tolerance of +0.3, –0.0 mm (+0.012, –0.0 in) at a temperature
of 20 6 2 °C (68 6 4 °F). The socket should be oversized to
the nominal within the given tolerance range.

3.2.3 Metallic Acetabular Components:
3.2.3.1 When inspected visually under 5-diopter

magnification, the bearing surface shall be free from particles,
scratches, and score marks other than those within the speci-
fications of the manufacturing process. Since lighting is an
important factor in this inspection the lighting conditions shall
be stable and repeatable.

3.2.3.2 sphericity—The spherical bearing surface of the
metal acetabular component shall have a departure from
roundness of not greater than 15 µm (590 µin.). This shall be
measured as ∆Zz in accordance with the Minimum Zone Center
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