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Rolling Element Bearing Hardness Test

1. SCOPE:

This method o:rtlines the standard procedure for testing the hardness of bearing components.
Bearings covered by this test method shall be any rolling element bearing.used in airframe control.

2. REFERENCES:
2.1 Applicable Dpcuments:

The following publications form a part of this documentcto the extent specified herein. The latest
issue of SAE|publications shall apply. The applicable.issue of other publications shgll be the issue in
effect on the date of the purchase order. In the evéent of conflict between the text of this document
and references cited herein, the text of this document takes precedence. Nothing ip this document,
however, sugersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1 1SO Publications: Available from ANSI, 25 West 43rd Street, New York, NY 1003p-8002.
ISO 3290 Metal Balls

2.1.2 ASTM Publications: Available from ASTM, 100 Barr Harbor, West Conshohocken, PA 10036-
2959.

ASTME 3 Standard Methods of Preparation of Metallographic Specimens

ASTM E 1§ “OStandard Test Methods for Rockwell Hardness and Rockwell Superficial Hardness
of Metallic Materials

ASTM E 140 Standard Hardness Conversion Tables for Metals, (Relationship Between Brinell
Hardness, Vickers Hardness, Rockwell Hardness, Rockwell Superficial Hardness,
and Knoop Hardness

ASTM E 384 Standard Test Method for Microhardness of Materials
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2.2

2.3

3. GENERAL RE

3.1

3.1.1

3.1.3

Definitions:

Case Hardness: The hardness measured on the surface of a case hardened part.

Core Hardness: The hardness measured at a point below the total case depth which represents
hardness of the product not affected by the case hardening operation.
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Metallographic Equipment: Standard metallographic mounting, grinding and polishing equipment
shall be available.

3.2 Test Bearings:

Where applicable, bearings shall be disassembled by sectioning the inner and outer rings. The
hardness of the inner ring raceway, outer ring raceway and of three rolling elements shall be tested.
Hardness of the rod end body or riveted flanges of bellcrank bearings shall be tested also.



https://saenorm.com/api/?name=8230e9b19992a89dfcb7e868b23988bb

SAE ARP5483/2

3.3 Sample Prep

3.3.1

aration:

Case Hardened Materials: Cut test specimens approximately 1/4 inch thick from both the inner

and outer rings and rolling elements. Cuts shall be made perpendicular to the hardened surface.
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d and polish each specimen in accordance with ASTM E 3.
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Balls: Balls shall be tested in accordance with ISO 3290. Conversions between hardness scales

Specimens to be Tested for Rockwell Hardness or Rockwell Superficial Hardness: Sectioned

inner and outer ring specimens shall be tested using the Rockwell C scale taking the average of
five readings. Rollers shall be tested on a Rockwell hardness, Rockwell Superficial Hardness or
other hardness testing equipment. Small diameter rollers may be sectioned and prepared for
microhardness testing if the accuracy of non-sectioned results is in question. In all cases, the

average of

five readings shall be taken.
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4.2.3 Specimens to be Tested for Microhardness: On all polished specimens the average of five
readings shall be taken. Conversions between hardness scales may be made using the tables
given in ASTM E 140. All cylindrical specimens tested must be corrected using Tables 6, 7, 13, and
14 from ASTM E 18.

4.3 Bellcrank Bearings:

Rod end shapks-and rl\lnhng flangnc of bellerank haarlngc shall he tested using the Rockwell 30N

scale. Readirngs on the rod end shanks shall be taken as close to the end as possibfle. The average
of five readings shall be taken. Ensure keyslots and/or threads are not damaged.

4.4 Hardness Test Data:

A traceable r¢cord of the hardness data for the bearings being evaluated shall be r¢quired and
established by recording the hardness readings for each component along with the|date, bearing
part number, ot number, and manufacturer's name. Bearingsywhose hardness readlings meet the
requirements| specified on the applicable specification, specification sheet or MS shall be judged
acceptable (see 6.3).

5. DOCUMENTAT

ON:

5.1 Test Parameters:
The following parameters shall be specified in the individual specification or standard:
a. Failure crjteria

5.2 Test Data:
The following informatiofi:shall be recorded in report format:

5.2.1 Bearing Defcription:

a. Part number
b. Lot identification
c. Manufacturer

5.2.2 Test Equipment:

Equipment name, model number, and serial number
Calibration data

Operator

Date tested

oo oo
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