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and Cede KSI, the attached NASA-owned U<,S«, patent is being
f orwarded. for abstracting and announceraent in NASA STAR.
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'NOT2 - If this patent covers an invention made by a corporate
e~olovea of a NASA Contractor, the following is applicable;

'Pursuant to Section 305(a) of the .National Aeronautics and
'Space Act, the name of the Administrator of NASA appears on
the first page of the patent; however, the name of the actual
•inventor (author) appears at the heading of column No. ' 1 of
tho £r;ecification, following the words a-_^^_- with respect to
'an n v e n o n o „

Elizabeth 3,,, Carter
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[57] ABSTRACT
Making rolling elements by forming low mass cores
having either hollow centers or being of a low mass
material. The low mass cores are plated and heat
treated to provide hard surfaces on the rolling ele-
ments. After grinding to the proper diameter the roll-
ing elements are assembled between races to form a
bearing.

8 Claims, 3 Drawing Figures
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METHOD OF MAKING ROLLING ELEMENT the drawing wherein like numerals are used throughout
BEARINGS to identify like parts.

RELATED APPLICATION DESCRIPTION OF THE DRAWING

This application is a division of copending applica- 5 FIG. 1 is a vertical section view through a rolling ele-
tion Ser. No. 201,904 which was filed Nov. 24, 1971. ment bearing having a rolling element constructed in

/->DI/-IXI nc -rue iMvcxrrirtxi accordance with the invention;ORIGIN OF THE INVENTION _,._ , . . . ... . . ,FIG. 2 is an enlarged sectional view taken along the
The invention described herein was made by an em- line 2—2 in FIG. 1; and

ployee of the United States Government and may be 10 FIG. 3 is an enlarged vertical section view similar to
manufactured and used by or for the Government for FIG. 2 showing an alternate embodiment of the inven-
governmental purposes without the payment of any tion.
royalties thereon or therefor.

DESCRIPTION OF THE PREFERRED
PRIOR ART . ,5 EMBODIMENT

This invention is concerned with a method of making Referring now to the drawing there is shown in FIG.
an improved bearing having low mass rolling elements. i an improved rolling element bearing assembly 10 of
The invention is particularly directed to making rolling tne ball bearing type. The bearing assembly 10 corn-
elements having lightweight cores that are plated. prises an outer race 12 spaced from the inner race 14.

When conventional rolling-element bearings are used 20 Rol,ing e,ements 16 in the form of balls roll between
at high rotative speeds centrifugal forces of the rolling the outer race 12 and the inner race 14. The balls are
elements oh the outer races are detrimental to bearing properly spaced by a separator 18 or cage,
life. Low mass rolling elements reduce this centrifugal According to the present invention the rolling ele-
force thereby increasing the life and reliability of high ment 16 is made up of either a hol,ow core 20 shown

speed bearings. in F,G 2 of a solid iightweight core 22 shown in FIG.
, Low mass rolling elements, such as hollow balls and 3 Both the cores 20 and 22 are CQvered by a plated sur.
rollers, are used in bearings on shafts which start and face materjai 24
stop quickly. Less energy is required for acceleration The ho,,ow core 2Q shown jn F,G 2 js made b form.
and deceleration with hollow rolling elements because . a ho,,ow hefe Qf ine ive low carbon or me.
of their low inertia. JU .. , . , T.. . „ , ,n • c u • . j„. , , , . . . . dium carbon steel. This hollow sphere 20 is fabricated

Low mass rolling elements can be fabricated of a ma- b we]di hw {wo hemi heres of the low carbon

tenal with a density significantly less than bearing Q\ mediu* *rbon ,_ Th ^ fee acc lished in
steels. Other low mass rolling elements are hollow to , ... , ,. ,. .. .., , . . , ; .. ... . accordance with the teachings of copending- applica-
reduce the mass. In either hollow rolling elements or . 0 ... ,n, „, , , T-. ,, • • -j ..•>.. f. . . • i .u * .• . •- is tion Ser. No. 196,917 by Thomas Moore entitled Pro-those of low density material the fatigue strength must " . . r u n / - , * r, n- ci
not be less than that of solid elements of high quality !uct™ °.f H_°"ow. C°™P°nen ? f°r J°"ln8

ri
E'eir:ent

bearing steel. Rolling elements of relatively low density Bearings by Diffusion Welding which was filed Nov.
material have shown much lower fatigue strength than ' ,.', . , ... „ . . _,_ ,. .
have conventional balls and rollers. Hollow balls of The ''ghtwe'ght solld core 22 shown'" FIG- 3 ls made

conventional bearing steels with significant mass reduc- 40 °f reia
u
t!vely '™ dens'^ material, such as aluminum ox-

tion have shown either a weakness in the weld material lde' Thls core 22 ls formed by cold Pressin8 and Slnter-
or fiexure fatigue of the wall. In8- not Pressing, or other powder metallurgy tech-

niques.
SUMMARY OF THE INVENTION .The hollow spherical core 20 and the lightweight

These problems have been solved by making low 45 core 22 are Plated with Pure iron- This is accomplished
mass rolling elements in accordance with the present b> electrolytic deposition, ion plating, or sputtering,
invention and using them in improved bearings. Low The plated cores are then heat treated by a case hard-
mass rolling elements are produced by forming hollow eni"8 process. Carburizing has been satisfactory. The
cores of an inexpensive steel. Also a lightweight mate- Plated cores are tnen ground and finished to the re-
rial can be used to make a low mass solid core. The low 50 quired tolerances.
mass solid core and the hollow core are plated with iron Each rolling element 16 has a low mass and a hard
and heat treated to form a hard surface. homogeneous surface with a relatively soft and ductile

: ' inner core. The hardness of the iron plating 24 is be-
OBJECTS OF THE INVENTION tween Rockwell C 60 and 65. The thickness of the fin-

It is, therefore, an object of the present invention to 55 'shed iron plated surface is preferably at least twice the
provide a method of making low mass rolling elements depth of the maximum shear stress expected in the ap-
having a high fatigue strength and high resistance to plication. This thickness is on the order of 0.012 to
flexure fatigue for use in bearings. 0.015 inch. The homogeneous iron 24 is inclusion free

Another object of the invention is to provide a and can provide rolling-element fatigue strength equal
method of making low mass rolling elements whose fa- to or better than conventional high quality bearing
tigue strength is as good as or better than solid rolling steels. The relatively soft ductile inner hollow core 20
elements of conventional materials. • eliminates the problem of flexure fatigue of the wall.

A further object of the invention is to produce low No flexure problem is encountered in the solid core 22.
mass balls to increase the life and reliability of high 65 The races 12 and 14 are fabricated from ring shaped
speed ball bearings. blanks of a high hardenability bearing steel, such as

These and other objects of the invention will be ap- AISI M-50. The blanks are heat treated to a Rockwell
parent from the specification which follows and from C hardness of 58 or greater. The ring blanks are than
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ground to specified dimensions to form an inner race
and an outer race.

Although a preferred embodiment of the invention
has been described it will be appreciated that various
modifications may be made without departing from the
spirit of the invention or the scope of the subjoined
claims. The bearing assembly 10 can be made to form
an angular contact ball bearing to accommodate radial
or thrust loads or to form deep groove ball bearings to
take primarily radial loads.

What is claimed is:
1. A method of making a rolling element bearing

comprising the steps of
forming a pair of races,
forming a plurality of cores having a low mass,
plating the surfaces of said cores to form a coating,
heat treating said plated cores to harden said coating,
grinding the plated cores to a predetermined diame-

ter, and
assembling said plated cores between said races.
2. A method as claimed in claim 1 including the step

of joining preformed components to form a hollow
5 core.

3. A method as claimed in claim 2 wherein the com-
ponents are steel.

4. A method as claimed in claim 1 wherein the coat-
ing is iron.

10 5. A method as claimed in claim 1 including the step
of forming a solid core of a low density material.

6. A method as claimed in claim 5 wherein the solid
core has a density less than the density of the coating.

7. A method as claimed in claim S wherein the low
15 density material is aluminum oxide.
* 8. A method as claimed in claim 1 wherein the plated

cores are carburized to harden same.
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