Cl

6. Materials for rolling bearings

Due to various operating conditions and Intricate aspects
of deterloration phenomena, direct connections betwean
mechanlcal characteristios and matarials used for bearing
manufacturing have bean ascertained, Experimantal
studies proved that the following characteristios have to be
consldered, when appreclating the quallty of hearing
steals: rating life and contact fatigue loading, hardness at
environment temperature and high temperatures, coaffl-
clent of expansion, tenacity, comosion resistance and
metallurgloal converslon characteristios.

In case of normal applications and operating conditions,
only tha first two characteristics are of Importancs, the other
being of importance only In case of bearings used for
special applications.

Material behavior when being loaded at fatigue contast
iz difficult to be estimated due o the complexity of the
factors involved while hardneas can be estimeated by ¢lassic
methods.

These led to the selection of some stesls, which are able
to satisfy the maln derands of normal and special operat-
ing conditions. The steels that meet the requirements for
rings and ralling elements manufacturing are the following:

Chrome-alloy bearing steels

Steals with high carbon content (1%) and with chrome
1.5% hewve been chosen for bearing rings and rolling ele-
meants. Table 6.1 shows the chemical content of bearing
steala used in Romania and also In Germany, U.SA,,
Japan.

Case-hardenlng steels

Although case-hardening steals are not usually selectad
for bearing manufacturing, for certain applications they can
be successiully used.

These steels are generally recommended for large-slzed
bearnges and where bearings are operated under shock
Ioads and vibrations.

Bearings manufacturad of case-harcdening steals ara lees
liable to casual failure due to the ductile and soft core of
these stesls.

Table &2 shows the chemloal content of the case-har-
dening bearing steels used in Rermania and also in Ger-
many, U.5.A, Japan.

Chemical content of bearing steals *
Table 8.1
- ; ™
| Courtry Symbal c 8i Mn P L:| cr Hi Mo
o
Fomania  Rul 1Y 0,B5-1,10  017-037 020045 =007 0020 1.50-185 =030 %0,08
Hul 2v 0,85-1,10 0Q40-085 080-120 =007 0,020 1.20-186 =030 =0,08
Rul 3y 0es1,10 0200335 10513 =027 =0,020 1,101,550 =030 0,450,680
| Germany 108Cr4 1.00-1,10 015035 025040 30030 0028 0p0-118 - -
100Cre oBeb-108 015035 025040 SD0ES =0,025 1401858 - —
| 100CrMnE 0.80-1,05 050070 100120 =0,023 =0,020 14=188 = =
W13 E81 100 0,88-1,10 020-098 025048 S0028 s0028 080-115 =028 =0,08
| ESa100 @BE1,10 020035 025045 =025 =0,023 13180 =025 =0,08
{ SB5Gr. 4 0,88-1,10 020-035 1,06-1,35 =0036 0,025 1,80-1,40 =085 0,45-0,65
! Japen  GUNZ 0,85-1,10 015035 =050 0,025 =0025  130-180 5025 =0,08
h Sl 3 0,85-1,10  04C-0,70  ©,80-175 =005 S0025  080-120 =038 =0,00 o
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Chamical content of the case-hardening bearing steels

Table 8.2
ol i
Country  Symbol [ Ei Mn P -] Cr Mi L]
%
Romanie  H0MoCrHEY a17-023 020030 080-080 =0,025 =0,025 035060 038=078 OG0
13CrMI3sY 00=5,13 0,17-037 020060 =006 =0,025 T,e0=1 85 325308 =
ZIMoMpCriz oi8-D24 017=0,37 083120 =0,025 =3,028 1180 = 0,23-0,30
15CroeMo 012-018 D0,17-0,37 040-070 =0,035 =0028  O70-100 - 0,00-0,15
Banmany 16Mnlrd 0,44-0,18 0,18=025 1,00-1,30 =0,038 S00a5 - 080-100 -
20MnCrE 0,i7-0,22  0,15-038 1,10-140 20,035 =0.098 - 1.00=1,3 -
15Cmiie 0,18-0,17 015035 040-080 =035  =0,095 1,40-1,70 140170 =
18C il 015020 0,1EB-035 040060 =0035 =0,035 140210 1.80-210 -
usA 51204 017023 016030 0450100 =026 =0, 085 - 0E-100 -
4118H 017023 018030 081,00 =00Ed =0,025 = 0,30-0.70 0,080,185
BazoH 0170283 045090 920085 =0025 =0,028 935075 035058 0,160,285
4320H paT=023 050,30 040-0,70 =0025 =0,025 185-2,00 035085 0,20-0,30 ||
Japen  SCrd420H 017023 U18-038 055080 =000 2 =003 - 085128 -
SCMa15H 0,12-0,18 015035 088050 =0,030 0,030 - 0,851,235 0,180,365
SCMa20H 0,17=023% 0,160,235 055080 =SG030 =0,6an - 0,85-1,25 0,150,248
SHCMZOoH 0,170,233 015035 0B80-055 =0030 =0,0a0 0,35-085 035085 018030
9 SHCMAZIH 0,17=0,23 0,16-035 040070 =0030 =0,090 158200 OIF085 0,150,230 i
Heat treatment steels Gonsidering the cage manuiacturing techinclogles, ey

For large sized-bearings of special design, with Internal
or axternal gearing, alloyed heat treatment steels are used.

Table 6.3 shows the chemical content of heat reatment
haaring staels.

Bearing cages

Bearing cages are of great importance for bearing
design.

The main purpose of the cage Is to prevent immediata
contact hetween two neighbering rolling elements and to
guide tham on raceways. Where bearings are of saparable
design, the cage also serves to retain the rolling alements
when one bearing ring is removed durlng mounting and
dismounting.

can be clazsified as follows:
- Pressad cages of steel sheet, low carbon content, for
axira- deep drawing.
- Polyamide cages are used for some small and madium-
sized bearings due to the following properties:
= low density
- high elasticity
- low wear at sliding movament
- low inertia morment
Heat-stabilized glass fibre relnforced palyamide 6.6 Is
the mostly used material, Maximum operating temperature
for these cages must be of + 120°C.
- Textolite cages, for high accuracy bearings, high speed
operating.
- Maghined cage of carbon steel, nodular cast iron and
brass. Thesa materlals are generally used for cages of
large-slzed bearings.

Chemical conten! of the heat ireatment baaring steels

Table 6.3
Country  Gymbol c &i Mn P & Cr NI ™ ™
g

Fomania  41Malril 0,38-0,4% ©,16-035 Q40080 =0028 =0,026 080130 - 0, 16=0,30

Getmany  42CrMod 0,42 0,35 088 =0,035 20,035 1,08 - 020

LSA ?111::' 038043 020-035 075100 =0,035 =0,035 081,10 - 0,15-0,25

41

hf“""" SCMAiH) 097044 015038 055080 =000 =0,080 0,85-125 - 0, 18=5,25 j.-
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