DONDTINDY DONIIVY 99DNAY ) 1PN MO SNAY NPT

2017 A"yWn AN NN TN TdNN TIWN
710003  :)ONWD YND
DPNPTININI MNNDY N :DNAD)
oMM PN A

DINDTINY POTIN NP2IN

1N235 NINND
yw YIIN :NPNAN JYUN

MIYD TOY MORY YWD DN DIPID NYIIN DT PINYA :N9PNN NN PONWYN NIan
97Dy, MOAD MONY AY DY), DMVYNIN DIPIAN NYIDYN TNN DN NNX NONY DY
ONY WHRn DY NYD POY 510107702 PONWYN D0, TRNa

MTIPY 100 — 91907702, MNP 20 — NONY DD

NAYNNIY DIVID 4P VATV IN T ANI2 2INI RY TN DI :WINPYH I RY 99N
TN NINNID

472 DYMNNY XTN NORYD DI NN JPYI NIP ,DMORYD DY MIYD >NHN 0wa .1
201 79 NN WY

ANV WATIN MINYN 1000 DY My .2
,TDI2NNA 1NN ITO 292,725 YITIN MWD 1900 DN TV NIP> TN
MDY MIAIWNY DN NDY

2P O97OY IMIN QDI PN 0N THYTO DN .ANIND DONIN NI IONY YD1 3
ODINY PN DX TNNVYNI PN .AONYD IN INNYL NNJ TNYT

D2012) VNN JDINI PNINN YAOY NN VSN TOY ,MHWON NORY DY NIWN1 4
I YT NN OIMN MTIPIN 39 NYAP .NINPA

JDINN PIN )0 ON NON NN MNN) DXVILIDI MTNN 5

POV DPONIN NI, MITY MAYI DONNIN P GNNN IT POXRYD ,TMND .6
JNND DY 2 MY DN

LDINDY M TINY 47) DITINY 15 NT PONYA

,797 YOI MNDN DT PINYI NPMNINN
.D”N2Y 37 MINDIY J0 NINON X

1PNS58Nna

4 275 1290 TWNN

N

N



,DONDTIND POTIN NPNIM -2 -
710003 51D Y’ywn 1IN

mMoNYA

ORY YUN DN DPI NYAIN AT PONYA

,MADI MONY 2NV D) ,D2IUNRIN DIPIDN AWVISUN TNNR D91 NNN NONY DY NNIYY 1Pby
SIONRY WNRN Oy MY 1P0Y 9I15N7T0a PORYN D3N ,TNPNA 2D

S7IP3 100 — 51907992) ,MTIPY 20 — NONRY DY

NPT APPVNRIP PYRYT P9

1 n5NY

230N NN ININD N NYRYD IPNI

D

1 nYNYY 9N

ADVIT ND) 0] TPTPNT MPINT A DX 22D NIDNDN AB N2IDIND
. CD NOP2 9N THIND PPN Y10 NDIND DY B pran
ADVIT ND) 0y PTPNT MPNNA C PN A0 NIINDN NOPN TN INIIND

AC=03m , AB=06m -

NOTI VNT MWINNA PP ADNPA TNND PPN MNP, B = 90° IPNT ININNA W —
m
. Vr = 1?

NN ,NOSMND MIPINND DX DNNNIT 0 PN DY DMPIN DINHNOT LLID  .N
PONT MPINN DN NPDIVIND MINN

<43 ™oya Twnon



,DONDTIND POTIN NPNIM -3 -
710003 51D Y’ywn 1IN

AOW NPNYIND MPINT NN PN DY DOOMND MPIND IN 2wNn A

®7) @) NPIMIND NMPANN N IWN )

2 NHNY

DN VIN DY NN MONN B XY D12 ININD N IORYD IPN2
09T 92V XY DI Y9 PN WNINHND PIa v L PN Wi A wop
- Uy N NN YOPN NNOXY INND TN YYD D12 MPIN

7

1029

v =300 _
A S
m

llB = 19? -

my = 0.008 kg :¥°Opn Nnon -
mg =1kg :X\yn D11 non -
L=2m:0n0 7T -

m
g=10= 7200 N$IND -

S

L u, 272NN YOPN DINOXY DY MPIND DN IWN LN
D2 WO YN INRD TH VINA NNPNND M NN AWN .2

12NN DN NN WOHPN DN INRD XY 212 ¥ PONY YN NANND DX AN L)

4 4 Tnoya Tunn YR



,DONDTIND POTIN NPNIM -4 -
710003 51D Y’ywn 1IN

$13999 299N Y D99

3 nHNY

2199 2803 DM)N) OMOD) DIXAP MY DY NI NININD T IRV "N IPNI
NN NOPN TINA 35 mm™2 2¥T) M09 9PN TIN
PN NINNI NIIWNN DY SN F Md

3 AYNWY /N PN

PNOY 1DV DY DIXAPN INM)

MWNN YPaPN 132397 9PN
d, =10 mm d; =8 mm 9NN P
D; =90 mm Dy =60 mm 29PN DV YNINNN I0IPN
n ny =12 ™m0 190N
Cr=32 C 9PN 2P
G =8.1 x 10" MPa; g, = 1030 MPa music wire :2°%°9p7 1IN

NI T MMM X2APN DY DO¥ANY v F MO NXY C; 9090 9PN Map DX awn  .N
.35 mm™ IMN

92y1n) 0901 40 mm™2 NN NI YT DIXAPTN NIIWN DY DO¥AND vw MO IN avN  .a
{35 mm MY V1A MM AP NI

45 ™oya Twnon



,DONDTIND POTIN NPNIM -5 -
710003 51D Y’ywn 1IN

:0)92 DIXAPA NINNT DV NPINN DTPN NIPNIAY NYaL PR D

K e K e K e K e K e K e K e
1.07| 18 | 1.12| 12 [ 1.17| 85 | 1.25] 6.0 | 1.31 | 5.0 (140 | 40 | 1.58 | 3.0
1.07| 20 | 1.11 | 13 [1.16| 9.0 [1.23 | 65 | 1.30| 5.2 (138 ] 42 |1.53 | 3.2
1.05| 25 | 1.10| 14 [1.15] 95 [ 121 | 7.0 | 1.28| 54 (136 | 44 |1.49 34
1.04| 30 | 1.09| 15 [1.14| 10 [1.19| 75 | 1.27| 5.6 (134 | 46 | 1.46 | 3.6
1.08 16 | 1.13| 11 |1.18 8.0 [1.26| 58 |1.32 | 4.8 (143 | 3.8

.40 mm MY WA Q0NN NI INND M50 Y’aP2 MNPVIAN OTPN NN 2WN

DNRYD 12 IPNIY DXPNN NN DX TNIANND pnyn Y

F[N]

f [mm]

0 35 75

3 nYNWY 72 N

DYIVIN XD IIYD DIDIRNNT MNIDN Iy NN F [N] MDD PN 237Dy 10D
.DXX9PN NN DY PN DN MNNID 1IN LVIDY, f [mm] P2

4 6 ya Twnon



,DONDTIND POTIN NPNIM -6 -
710003 51D Y’ywn 1IN

4 nHNY
0281 WA 1000 RPM M0 22IN0HNN 23 N8P ININND 1’ IONYD T7PN2

PN OMINND DXIANNIN TAN DI NIY MM Y —

fy, = 1.2 2000 MY SNPTH OMYN DTPH -

4 . /
— == a nn a NN
1 « [l «
fA . i ___J'____g
L Fr dp | ©
- (e ) -(%)
Ve e’ -
7/ /
150 _ 150 _
FR =2,000N ;Fp = 1,000 N FR = 2,000 N
72 281 R 281

4 NHNYY 9N

Myw 10,000 X0 2002 wITIN D»NN TN LN
N9V WD N AN NINND 93 APY DONNND 20N NN INIY 1IWON DY THNON

7 Tyav 070NN

oW D»NN TN NN IWN . 6405 17900Y 2007 1PIN 1 2802 ININDY Di N8pa A
7 Tnyay DX2101NN NJ301 [N 200N

DOIYD YITIN MNVIN DTPN . gy = 500 MPa 5¥ Ny 5123 DOV H0N NTOMN NWY K )
. [S]=3 N0 »vLD
/22302 90 N8P a THN2 Y2pNNY 129070 YONNDI DX WD

. 0g = 130 MPa NI Ma»ynno 50 10N DW 0110 ponn .7
- [Sel = 1.5 XN Mo»ynno wImin mnwan oTpn
N9MYNNI TINY> "N AXNIVY D3N N8P a THN DN P17

47 moya qwon



,DXNDTIND NPOTIN NPNIN _ 7 _
710003 51D Y’ywn 1IN

0”75 D»HNITY D2ADN

Calculation factors for single row deep groove ball bearings
Single boarings and bearing pairs in tandem

fy
Normal clearance

F /G e X Y
D D] d-; a0
0,025 0,22 0,56 2
0,04 0,24 0,56 1.8
T 0,07 0,27 0,56 1.6
IR 0,13 031 056 1,4
L |, 0,25 0,37 0,56 1,2
Y 0,5 0,44 56 1
With full outer
Principal Basic load ratings Fatigue Speed ratings Mass Designation
dimensions dynamic  static load Lubrication
limit grease oil
d D B Cc Co P,
mm N N r/min KQ -
20 32 7 2700 1 500 63 18 000 24 000 0,018 61804
37 9 6 370 3 650 156 18 000 22 000 0,038 61904
42 8 6 890 4 050 173 17 000 20 000 0,050 16004
42 12 9 360 5 000 212 17 000 20 000 0,069 6004
47 14 12700 6550 280 15 000 18 000 0,11 6204
52 15 15900 7 800 335 13 000 16 000 0,14 6304
72 19 30 700 15 000 640 10 000 13 000 0,40 6404
25 37 7 4 360 2 600 125 17 000 20 000 0,022 61805
42 9 6 630 4 000 176 16 000 18 000 0,045 61905
47 8 7 610 4 750 212 14 000 17 000 0,060 16005
47 12 11200 6550 275 15 000 18 000 0,080 6005
52 15 14000 7 800 335 12 000 15 000 0,13 6205
62 17 22 500 11 600 490 11 000 14 000 0,23 6305
80 21 35 800 19 300 815 9 000 11 000 0,53 6405
30 42 7 4490 2 900 146 15 000 18 000 0,027 61806
47 9 7 280 4 550 212 14 000 17 000 0,051 61906
55 9 11200 7350 310 12 000 15 000 0,085 16006
55 13 13300 8300 355 12 000 15 000 0,12 6006
62 16 19 500 11 200 475 10 000 13 000 0,20 6206
72 19 28 100 16 000 670 9 000 11 000 0,35 6306
90 23 43600 23 600 1 000 8 500 10 000 0,74 6406
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What are rolling bearings?

A. A bearing is a machine element that constrains relative motion only to the desired motion, and
reduces friction between moving parts. The design of the bearing may, for example, provide for
linear movement or for free rotation around a fixed axis. In simple terms, bearings locate rotating
components such as shafts or axles within mechanical systems, and transfer axial and radial loads
from the source of the load to the structure supporting it. In order to minimize friction, heat, power
loss and wear, a typical rolling bearing assembly consists of smooth metallic rolling elements
which are situated between the smooth metallic outer elements called races or rings. The inner
parts roll without slip on the outer ones.

Bearings are classified broadly according to the type of operation, to the motions allowed, or to the

directions of the loads (forces) applied to the parts.

B. There are two different kinds of loads: radial and axial (thrust). A radial load lies in the
bearing's plane and is directed towards its center. It simply puts "weight" on the bearing, thus
pressing together the inner-and outer parts.

The line of action of a thrust load is parallel to the bearing's axis. It acts on the outer parts, pushing
them relatively to the inner parts in the axial direction. A bearing that supports a pulley shaft
carries only radial load, while a bearing that is used to support a bar stool is subjected only to
thrust load. Many bearings are prone to experiencing both radial and thrust loads. The bearings
that support car wheels, for example, carry a radial load when the car is driving in a straight line,
as a result of acceleration and the car weight. However, when a car goes around a corner, it is
subjected to the centrifugal force, which puts a thrust load on the supporting bearings.

There are many different types of bearings that are designed to handle different types and

magnitudes of load, according to the applications requirements.

4 14 Tmya Tunn
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C. Ball bearings

The rolling elements of ball bearings are smooth metal balls. Ball bearings are extremely common
because they can handle both radial and thrust loads, but only of low or medium magnitude. They
are found in a wide array of applications, such as roller blades and even hard drives, but are prone

to deforming if they are overloaded.

D. Roller bearings

Roller bearings are designed to carry heavy loads. The primary roller is a cylinder, which means
the load is distributed over a large area, enabling the bearing to handle larger radial loads than ball
bearings. Roller bearings are not suitable for thrust loads.

For applications where space is an issue, a needle bearing can be used. Needle bearings work with

small diameter cylinders, so they are easier to fit in smaller applications.

E. Ball thrust bearings
Ball thrust bearings are designed to handle almost exclusively thrust loads in low and medium load
applications.

A rotating crane, for example, make use of ball thrust bearings on its base.

F. Tapered roller bearings
The rolling elements used in tapered roller bearings has tapered (conic) shape, which allows to
handle large radial and thrust loads simultaneously. These bearings are found in car hubs, where

large combined load is expected to act on the car wheels.

4 15 Tmya Tunn
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Questions:

1. (Paragraph A). List 2 functions of a bearing.

II.  (Paragraph A). Name 2 means to reduce friction in rolling bearings.

III. (Paragraph B). Name 2 kinds of loads and state whether they can act together.

IV. (Paragraphs C,D). List 3 of the differences between ball bearings and roller bearings.

V. (Paragraph D). Why are roller bearings able to carry larger loads than ball bearings?

VI. (Paragraphs F). Which kind of rolling bearings can be found in car wheels?

VIIL. (Paragraphs C — F). List all the types of rolling elements mentioned in these paragraphs.
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