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Foreword

This European Standard has been prepared by the European Association of Aerospace Manufacturers
(AECMA).

After inquiries and votes carried out in accordance with the rules of this Association, this Standard has
successively received the approval of the National Associations and the Official Services of the member
countries of AECMA, prior to its presentation to CEN.

According to the Common CEN/CENELEC Rules, the folloWing countries are bound to implement this
European Standard :

Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland,.Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland
and United Kingdom.
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1 Scope

This standard specifies bearings designed to be subjected under load to slow rotations or oscillations only.

2 Field of application

These bearings are intended for use in fixed and moving components of the aircraft structure such as
control surfaces, flaps, doors, etc., and their control mechanisms. They are designed for use under
temperature conditions specified in the dimensional standards listed below in clause 3.

The requirements of this standard may also be applied to other bearings, notlistedin clause 3, provided that
they are conditions of procurement of such bearings.

3 Normative References

. EN 2009 Bearings, airframerolling - Rigid single row ball bearings, in stee! - Diameter series8and 9 -
Dimensions and loads - Aerospace series

EN 2010 Bearings, airframe rolling - Rigid single row ball bearings, in steel cadmium plated - Diameter
series 8 and 9 - Dimensions and loads - Aerospace series 1)

EN 2011 Bearings, airframe rolling - Rigid single row ball bearings, in corrosion resisting steel -
Diameter series 8 and 9 - Dimensions and loads - Aerospace series

EN 2012 Bearings, airframe nolling=Rigid singlerow balllbearings, in.steel - Diameter series0and 2 -
Dimensions and loads - Aerospace series

EN 2013 Bearings, airframe rolling - Rigid single row ball bearings, in steel cadmium plated - Diameter
series O and 2 - Dimensions and loads - Aerospace series 1)

EN 2014 Bearings;airframedrollingc-iRigid singlesrow ball bearings, in/corrosion resisting steel -
Diameter series 0 andy2 & Dimensions, and loads - Aerospace series

EN 2015 Bearings, airframe rolling - Double row self aligning ball bearings, in steel - Diameter series 2 -
Dimensions and loads - Aerospace series

EN 2016 Bearings, airframe rolling - Double row self aligning ball bearings, in steel cadmium plated -
Diameter series 2 - Dimensions and loads - Aerospace series 1)

EN 2017 Bearings, airframe rolling - Double row self aligning ball bearings, in corrosion resisting steel -
Diameter series 2 - Dimensions and loads - Aerospace series

EN 2018 Bearings, airframe rolling - Single row self aligning ball bearings, in steel - Diameter series
3 and 4 - Dimensions and loads - Aerospace series

EN 2019 Bearings, airframe rolling - Single row self aligning ball bearings, in steel cadmium plated -
Diameter series 3 and 4 - Dimensions and loads - Aerospace series 1)

EN 2020 Bearings, airframe rolling - Single row self aligning roller bearings, in corrosion resisting
steel - Diameter series 3 and 4 - Dimensions and loads - Aerospace series

EN 2030 Steel FE-PM43 - Hardened and tempered - Bars D < 150 mm - Aerospace series V)
EN 2031 Steel FE PL31 - Hardened and tempered - Bars - Aerospace series 1).

1) Published as AECMA standard at the date of publication of this standard.
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4 Definitions and symbols
4.1 Definitions

The airframe bearings are practically filled with balls or rollers. They generally have a projecting inner ring
and are all constructed with shields or seals and are charged with grease specified in the dimensional
standards.

A bearing with shields is a bearing in which the rolling elements and raceways are protected by shields
secured to one of the rings and separated from the other by a small space.

A bearing with seals is a bearing in which the rolling elements and raceways are completely enclosed by
flexible seals secured to one of the rings and rubbing on the other.

4.2 Symbols

Co =  basic static load rating

F, = static radial load

Cs =  permissible static radial foad

Fa =  static axial load

Fomax. = permissible static axial load (maximum load)

Pa = equivalent static load

o = nominal contact angle formed by the line of action of the load on the ball and a plane
perpendicular [ta the rolling. axis

R = radial load factor

A = axial load factor

Ys = coefficient of axial load B

A

4.3 Basic static load rating C,

The basic static load rating is defined as the static radial load which causes a total permanent deformation
of 0,0001 of the rolling element diameter at the point of contact of the most highly loaded rolling element
and raceway.

Table 1 - Basic static load rating

Co kN

Bore Standard number
(mdm) EN 2009 EN 2012 EN 2015 EN 2018
EN 2010 EN 2013 EN 2016 EN 2019
EN 2011 EN 2014 EN 2017 EN 2020
05 — 1,220 0,470 —
06 —_ 1,720 0,710 —
08 — 2,110 1,140 7,350
10 1,800 3,040 1,760 10,780
12 2,200 3.480 2,010 12,050
15 2,890 4,160 2,350 13,920
17 3,140 4,800 3,040 18,910
20 3,100 7,350 4,070 22,640
25 3.840 8,330 — 32,340
30 4,375 11,170 —_ 43,120
35 5,080 — — —
40 5,680 —_ — —
50 7,690 ‘ — —_ —
60 12,500 — — —
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4.4 Permissible static loads

The permissible static radial load Cg is given by :

Cs = Co XR -

The permissible static axial load F, max. is given by :

Famax. = Cgo X A
C
Fa max. = -;f

The values normally used for factors R and A are given in table 2.

The value of coefficient Y is specified in each dimensional standard.

4.5 Combined radial and axial ioads -
Forrigid bearings defined by standards EN 2009 to EN 2014, the permissible radial and axial loads may be
applied simultaneously.

Forthe self aligning bearings defined by standards EN 2015 to EN 2020, inthe case of simultaneous radial
and axial loads, these loads shallscomply with the following formula :

Ps = Fr+ Ys X Fa

This formula shall meet the following requirement(:
PS S- CS

Foramore accurate evaluation of the loads, as far as double row self aligning ball bearings are concerned,
as specified by standards EN 2015, EN 2016, EN 2017, the following formula applies :

Ps = F, + 044 cot.a X F,

Table 2 - Load factors

Standard number Radial load factor R Axial load factor A
EN 2008 - EN 2010 - EN 2011 56 25
EN 2012 -EN 2013 - EN 2014 ‘ ’
EN 2015 - EN 2016 - EN 2017 8 251
EN 2018 - EN 2019 - EN 2020 5 1.52)

1) Safe values based on a small contact angle. If a more accurate evaluation of the permissibie axial

loadis required, it can be obtained by application of the formula for combined loads where F, (radial
load) = 0.

2) if movementoccurs , permissible load F, may be lessthan 1,5 C,, but no general rule can be given
for this limitation.
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5 Materials and protection
5.1 Materials

The prescribed materials are specified in the dimensional standards. -

5.2 Protection

The bearings defined by standards EN 2010, EN 2013, EN 2016, EN 2019 are protected by passivated
cadmium plating of all external surfaces of the rings, with the exception of the bore and raceways. The
cadmium plating thickness shall be 5 yum to 12 ym.

6 Required characteristics
6.1 Hardness

The rings and rolling elements shall be of the following hardness :

- for bearing steel defined by standard EN 2031, the Rockwel!l hardness shall be 60 to 66 HRC ;

- for corrosion resisting bearing steel defined by standard EN 2030, the Rockwell hardness shall
be = 58 HRC. .

6.2 Surface roughness

The arithmetic mean deviation of surface roughness shall be :

- Rz : 0,2 um for the raceway and rolling elements
- Ry @ 0,8 um for the bore, side faces,and cylindrical outer surface.

6.3 Lubrication

The bearings shall be charged to at least 80 % of the voids with a grease, specified in the dimensional
standards, which shall retain its characteristics within the prescribed temperature range.

6.4 Sealing

The seals shall be designed soasnotto affect functioning of the bearing within the prescribed temperature
range. They shall retain the lubricant in the bearing and prevent ingress of foreign bodies.

6.5 Geometrical characteristics
6.5.1 Dimensions - Tolerances - Mass

These shall conform to the values specified in the dimensional standards.

6.5.2 Form tolerances

On the inner ring :
- raceway radial runout shall be < 25 ym ;
- raceway runout with reference side shall be < 40 uym.
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On the outer ring :

- raceway radial runout shall be < 40 ym ;
- raceway runout with reference side shall be << 40 um (the runout is not applicable to self aligning

bearings). -
6.5.3 Internal radial clearances

The internal radial clearances shall conform to the values specified in the dimensional standards.

6.6 Mechanical characteristics
6.6.1 Running behaviour

The bearings shall be suitable for normai functioning in the prescribed temperature range.

" They shall be easily turned by hand, not exhibit frequentand regular hard spots such as those which may be
due to the balls fouling the filling slots.
6.6.2 Permissible static loads
The bearings shall withstand;the permissible, static, loads given-in the dimensional standards for one
continuous minute without causing unacceptable permanent'deformations on the raceways, affecting the
behaviour in running and oscillation when the loadiis remoyed,

6.6.3 Rupture static loads

The rupture static loads are maximum’staticradial orlaxialloadswhichthe bearings shall withstand forone
continuous minute without jamming, cracks or fractures being observed when the load is removed.

The rupture static load shall not be less than 1,5 times the value of the permissible static load.

7 Inspections and tests
7.1 Visual inspection

The bearings shall be subjected to a visual inspection to check the external condition and to ascertain :

- compliance of marking with the provisions of subclause 10.1 ;
- correct attachment of the seals or protection shields.

7.2 Material, protection and lubrication inspection
7.2.1 Material inspection

The chemical analysis shall be in compliance with that specified in the material standards.
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