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1. PURPOSE:

This recommended practice provides certain design requirements and quality assurance provisions
for anti-friction bearings intended for use by the aircraft industry.

2. SCOPE:

This recommended practice covers single row, radial, deep groove, non-filling slot type ball bearings
having tolerance grades 1, 3, 5 and 7, and having varying radial clearances.

3. APPLICABLE DOCUMENTS:
3.1 The following specifications form a part of this recommended practice:

SPECIFICATIONS

ASTM-A295-46T Carbon-Chromium Ball and Roller Bearing Steels (Tentative)
AMS 2640 Magnetic Particle Inspection

AMS 2645 Fluorescent Penetrant Inspection

AMS 2800 Identification - Finished Parts

AS291 Surface Roughness (AA)

4. REQUIREMENTS:

4.1 Materials:

Materials should conform to the applicable specifications noted on the drawing. The manufacturer
should use due care in subjecting this metal to metallographic examination in accordance with
ASTM-A295-46T and to other suitable check analyses and physical tests to satisfy the purchaser as
to the uniformity of the material being used.
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4.1.1 The metal employed for balls and rings should be homogenous in structure, free from pipes,
seams, laminations, excessive inclusion of nonmetallic impurities as specified in the quality section
herein, and such other internal defects as would render the material unsuitable for the purpose for
which intended.

4.2 Drawing Requirements:

The bearing and component parts should conform to all the requirements shown on the applicable
drawing. Figure 1 illustrates recommended drawing format. The applicable tolerance grade of the
bearing defined should be stated in the title block of the drawing as well as in the heading of the table
shown in Figure 1A,

4.2.1 Marking: Unless otherwise specified, each bearing should be identified by the applicable bearing
manufacturer’s complete part number marked on either the inner or outer ring face. Additional
manufacturer’s symbols are permissible on any surface not detrimental to the bearing
performance. For applications requiring identification by contractor’s part number, due to necessity
for insuring adequate interchangeability physically and performance wise, this marking shall take
precedence over identification of manufacturer’s part number if space does not permit the marking
of both part numbers.

4.21.1 Method of Marking: Identification markings of bearings should be applied as specified by the
contractor’s applicable drawing. All markings should be legible and durable.

4.2.2 Surface Roughness: Surface roughness should be determined in accordance with AS291.

4.3 Reconditioned Parts:
New ball bearings should not contain reconditioned component parts.

4.4 Ball Diameter Variation and Sphericity:
Variation of the average diameter of each ball between the extreme values found in any one bearing
assembly should not exceed .000050 inch in grades 1 and 3 and .000020 inch in grades 5 and 7.
Ball sphericity or variation in ball diameter between the extreme values found in any one ball should
not exceed .000025 inch in grades 1 and 3 and .000010 inch in grades 5 and 7.

4.5 Tolerances for Assembled Bearings:

Tolerances for assembled bearings should not exceed the applicable tolerances shown in Table 1
and Table 2.

46 Retainers:

Retainer tabs and rivets should not exhibit cracks, looseness or burrs after assembly. After assembly,
retainers should not exhibit deformities and should be free of protrusions and dents on functional
surfaces.
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4.7 Surface Imperfections:

All surfaces should be free from tool marks, chatter waves, grinding scratches, pits, rust, soft spots,
and other surface imperfections to the extent specified herein.

TABLE 1 - Tolerances for Assembled Bearings
(All tolerances in 0.0001-inch units)

Inner Rings
: e Groove
Bore _ _ {Parallelism | Side Runout ! Parallelism
(mm) #Bore Tolerance|Eccentricity | ,¢ Sides With Bore | With Sides
I 1l "FIR___ I FIR FIR | FIR
, Grade 1 Grade Grade _GCrade CGrade ;
overnct| 1| 3{s| 7 |asfs| 7 fs| 7 s | 7 |5 | 7
abalel o l3lelel 2 21 2 |3 1 3 1
0 9 | -u4|3i-2}r-1/ ‘ , ,
lil=3 o2 |e1-1/2

w o | AaLhsd PR - P e
30 50 ‘..-? -§ .g ":‘2 16 u 2 1.1/2 2 ’1 3 | 112 3~ 1-1/2
o 8 | 2219 3 v8yh12 1-1/2 a: 1-1/2 3 2 3 1.‘.1-/2

3] 310| o {12/6]3 3 |3 2 1k 3 1L 3
|20 180 13051 |

: . of -  68 3 (s 2 |4 3 5 ~:3‘
180 250 -12.11{.5 .ﬁ 161811) 3 -

*Extreme variations including errors of taper and roundness which are permitted within two-point
diameter measurement. These tolerances are applied to the maximum B,,, diameter listed on the
applicable drawing.
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TABLE 2 - Tolerances for Assembled Bearings
(All tolerances in 0.0001-inch units)

Ou‘ber Rings
Groove
Parallelism | Side Runout | Parallelism
0,0, #0,D, Tolerance | Eccentricity | of Sides With 0. D. With Sidas
{vm ) FIR FIR FIR FIR
Grade Grade Grade Grade Grade
Over Incl 1] 3517 11 315}7 5 7 5 7 5 7
71 i 0f O 6, L 2| 2 2 1 3 1-1/2 3 2
0 18 5| ol ]-2]-2
O 212 i-1/2 2
18 30 ‘é _i 2 _g 6! L b 1l 3 1/ 3
21 21010 8 212 2 1 1-1/2 2
30 50 21 2918 L 3 / 3
2! 210i60 10/ 5132 | 2 1 3] 1-1/2 L | 2
so 80 | 7| &5l
3| 3}j0|0 Wl 7142 3 2 3 2 5 2
80 120 | 51 )33
120 150 -]i _'é_g‘g 16| 81 L3 3 2 L 2 5 3
ol o0 18 91 5 3 2 4 2 6 3
150 180 -13 -537 ~5i=l ’
LI Liolo 20110 5| L b 3 b 3 6 L
180 250 | _1¢l-11l-5 -k
ol o 241216 1L 5 7 L
250 315 | 1|3 -5 1-5 : S ’

*Extreme variations including areas of taper and roundness which are permitted within two-point
diameter measurement. These tolerances are aplied to the D, diameter listed on the applicable
drawing.

5. QUALITY ASSURANCE PROVISIONS:

5.1 Lot Acceptance Tests:
A lot of bearings consists of the quantity of bearings manufactured essentially under the same

conditions, and having the same part number and submitted for acceptance at the same time. Each
lot of bearings should be subjected to the following tests:
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5.1.1 Hardness Test, Balls and Rings: The true hardness of steel balls and rings should be determined
at room temperature.

5.1.2 Fracture Tests of Balls and Rihgs: Sample balls and rings should be fractured, examined and
should meet the applicable material requirements specified herein. The metal should show a fine
grain size and should be free from signs of overheating.

5.2 Individual Acceptance Tests:

Each assembled bearing or component patrt as applicable, should be subjected to the following tests:

5.2.1 Inspection: Each bearing should be subjected to a visual surface inspection for finish,
imperfections, and markings. Examination of the surface of bearing components should be done
without magnification by an inspector possessing normal or corrected to normal vision. For small
diameter balls and rings the values stated may be changed to read "nho visible defects".

5.2.1.1 Magnification may be used where necessary for determination of dimensions or types of
irregularities.

5.2.1.2 Use of scribers should be limited to light finger pressure. Where the ball or ring minimum

hardness, as specified on a particular drawing, is below 60 Rockwell C, inspection should be as

below with the exception that a 0.040 inch radius scriber should be substituted for the specified

0.020 inch radius scriber in checks of scratches, dents, nicks, indentations and scuffs.

5.2.2 Any of the following surface irregularities on following parts are cause for rejection of the part.
Rejection limits are applicable only to bearings or component parts prior to roughness test
specified in paragraph 5.2.3.

5.22.1 Balls:

a. A single scratch extending more than half a circumference length, or multiple scratches that
extend more than 1/4 the circumference or scratches that cross each other if any of them can
be felt with a 0.020 inch radius scriber.

b. A pit larger than 0.008 inch in its greatest dimension.

¢. Dents, nicks, or indentations for diameters 1/2 inch or less -- larger than 0.015 inch long by
0.004 inch wide; for diameters more than 1/2 inch -- larger than 0.024 inch by 0.004 inch

wide.

d. Residual surface abrasions or indentations due to grinding, honing, polishing or similar
operation, that can be felt by a 0.020 inch radius scriber.

e. Stains, if not readily removable by light polishing.
f. Any rust or corrosion.

g. Any irregularities having edges raised above the surrounding surface.
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5222 Rings:

5.22.21 Raceways of Rihgs:

a.

Multiple scratches extending more than one-half the distance across the raceway, or
scratches that cross each other, or single circumferential scratches longer than one inch if
any of them can be felt with a 0.020 inch radius scriber.

Scuffs, if they can be felt with a 0.020 inch radius scriber.

A pit 0.010 inch or more in its greatest dimension and which can be felt with a 0.020 inch
radius scriber.

Cluster of 3 or more pits which are in a 1/4-inch circle, each pit being more than 0.006 inch
in its greatest dimension and which can be felt with a 0.020 inch radius scriber.

Nicks, dents, and indentations longer than 0.010 inch and which can be felt with a 0.020
inch radius scriber.

Marks, due to grinding, honing, polishing or similar operations, than can be felt with a 0.020
inch radius scriber.

Stains, if not readily removable by light polishing.
Rust or corrosion.

Any irregqularities having edges raised above the surrounding surface.

5.22.22 Ring Surfaces Other Than Raceways:

a.

b.

A pit larger than 1/32 inch in its greatest dimension.

Cluster of 3 or more pits which are in a 1/4-inch circle, any one pit more than 0.015 inch
long.

Dents, nicks, or indentations more than 1/16-inch long. Dents, nicks, or indentations without
raised edges are acceptable on corner radii and chamfers provided that they do not
protrude above the intersection of the bore, O. D., and faces.

Any irregularities having edges raised above the surrounding surface.

Stains if not readily removable by light polishing.

Areas of discoloration caused by rust or corrosion.
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