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ABSTRACT

This thesis presents the basic design of automotive head lighting system in
which car headlightsturn automatically. There are compenents related to the design,
structure, programming and motor driving.system. The main purpose of creating the
project is to pioneer the way of inventing the prototype. of the system and to be
made practical to end users as much as possible.

The proceduret.is. started, with researching  ¢eneral characteristics of the
system, designing structural compartments and. electronic module that is composed
of control board and motor driving board, all that is necessary to be assembled.
Shortly after that microprocessor programming is required to receive values from
sensor in this case the steering angle sensor and then using arduino code language to
operate the driving of the motor as desired direction. After that, all assembled parts
being the whole system we examined the range of error of the system by giving
voltage input from 0 - 5 V to check the variability of position from ideal value in

order to sustain in acceptable boundary.
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3

prr Ag §mmnisiiniaddn (Pulse Repetition Rate) Snureidudsnd (Hz)

¥
@
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2.3 nui)lulasnoulvsaians

lulnsmeulnsawes \WugunseididnmsetinduuuvilefisamemmieUszinana (CPU)
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2.3.1 Uasm Arduino UNO R3

Arduino Uno R3 Wuuesn Arduino #ld3umnufensnnitan tiessrnsailiung
dlunflusidauae Library dneg idamniuan Support 981 Beuuasaiiiundn wasdon
Snadheite nsdlfl MCU 1y flinuamsateuniviomedie luduwedlusiirasldedy
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Arduino Uno R3 usinlulasaoulnsaiaasuuu Open-source Uuwnananasy

Arduino YBWVININGREN Arduino.cc Useimadand sanwuuniluldauliig Snmueauds
1

9.

- S A I

193w ATmega328

fufinnud 16 MHz

WM ININEY 32 Kb uagisi 2 Kb

vesaldlnides 7-12 v
fisvfuussiulwinlumsvhanuuasndnyguegi 5 v (TTL)
31 Digital Input/output 14 91 (Ju PWM 161 6 27)

il Analog Input 6 1 Serial UART 1 9m12C.1 47 SPI 1 4

EEPROM 1 Kb

WeUlUTLASHUUTaWALIS Arduino IDE wazlUsunsurnuwasen USB wiangdinsuy

QJ

=1
U

Qs

graulasusiuteumsianibldasreulnsames viswindinline Sougfudidnnsednd

yneaufaunsadinadedukuuiieudannsetndle

2.3.1.2 UTNUAZIUINVBIUBSA Arduino UNO R3

U89A Arduino UNO R3 fuwalulugiainnidn nT1edszane 64 mm  817U52070

76 mm uwagnuiing 1.9 mm Juwtnig dvaes LED wamsantuzlusi (Pin 13) @1u1sn

danlduselalanlaudy
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USB g oy R gt P OWer” LED

Pin 13 LED g. :
Tx and Rx LE (NS

Power Jack

- e
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PowerPins Analog Input Pins

2.16 Uasa Arduino UNO R3
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(el
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2.3.1.3 WaNFun1siIuLaaza1vaIuasn Arduino UNO R3

THE
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ARDUINO
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U 2,17 w1 Pin Out Yaduasn Arduino UNO R3

Oiwgital Ground
Digital | /0'Pins(2-13) Seriat Out (TX)
i

Analog Reference Pin
Serial In (RX)

USB Plug

Resel Butlon

in-Circuit
Serial Programmer

ATmega328
Microcontroller

External Power Supply

Analog In
3.3 Volt Power Pin Pins (0-5)

5 Volt Power Pin

Ground Pins

JUT 2.18 v uaznasnnineg vasuasn Arduino UNO R3
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U 2,19 lod ATmega328

(PCINT14/RESET) PC6
(PCINT16/RXD) PDO
(PCINT17/TXD) PD1
(PCINT18/INTO) PD2

(PCINT19/0C2B/INT1) PD3
(PCINT20/XCK/T0) PD4
VGC

GND
(PCINT6/XTAL1/TOSC1) PB6
(PCINT7/XTAL2/TOSC2) PB7
(PCINT21/0COB/T1) PD5
(PCINT22/OCOA/AING) PD6
(PCINT23/AIN1) PD7
(PCINTO/CLKO/ICP1) PBO

0O~ 01 A N =

— A . (O
A W= O

28
27
26
25
24
23
22
21
20
19
18
17
16
15

[l PC5 (ADC5/SCL/PCINT13)
7l PC4 (ADC4/SDA/PCINT12)
1 PC3 (ADC3/PCINT11)

[ PC2 (ADC2/PCINT10)

Tl PC1 (ADC1/PCINTO)

1 PCO (ADCO/PCINTS)

GND
AREF
AVCC

] PB5 (SCK/PCINTS)
] PB4 (MISO/PCINT4)
[ ] PB3(MOSI/OC2A/PCINT3)

[ PB2 (SS/OC1B/PCINT2)
[ PB1 (OC1A/PCINT1)

gﬂﬁ 2.20 119149 983l8% ATrnega328 Tu Arduino UNO R3
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2.3.2 M¥ Arduino

“Arduino” WHumwidmagaduveslassmsimululaseeulnsainesaszga AVR
WUU Open Source Ad3uMsUTuUs9n91TATIN15 Open Source V81 AVR

Arduino - Tgmusulusesvesmudislumadouduagldoy desandiniseandds
e 9 Pusnatvayunstiou Megduuihelidudeu S Aduino Jefigunuunsly
suadeq fululvsaaesetts Basic Stap ves Parallax  wadfigaiuNINTIETuADIIA
Taiuws 1ilasandl Source Code wazrsasuanlsing annsorersastuuliiesly saudeing
WeLee2995 Source Code  sravumvildanunsatiluimnnseseslad Fadnuendaunasuay
ganduTusunsuiliiauives Arduino @wsasessum s Window, Linux uay
0Sx gunuufdestemsld iy widiasmilidninte fudwiitmududounny 1§
wazdseninnadasdeyinda tbrary. vsle Suaildansesld dletiautungnniy

NMWFU09 Ardlino - zimwuagiuuulastasiwainisiieulusunsududiudeny
waneq dau lnaifenunazdinin Wit wasiledileddunnsindimety Avzdenia
“Wsunsu” TaglaseadrimsiToullsunsives Arduino - 19 Tusunsuagdsznaulusiae
iarduduilanld wingidapgnaesd 2 faddufo Setup() was Loop( )

Setup () JuilAdudarvisoriuualiiyng Tsunre fadhuaddusunsuaslal
soensliaundisndudesUsenialfane Wewdlidendeumddda Bndnadulnm ()
FAltidusiwusmeumavasitsidy lasReidutiaglid mivussgdnderidesnstiusunsy
viaudisaseuiiien meudaduiiaurasiusuniuasansnuiti Ssldumdnisrums
Setup AMSHNILANE Wi MsTvuavanveInITideiueet PinMode wage Baudrate
dmiumslisndaaswesneunsu 1usu

Loop ( )% ﬁ’]uﬂ"mﬂaﬁ%’uﬁaﬁ’uﬁﬁaqﬁmuﬂiﬁﬁ‘tunﬂIUiLmu LA UN AT
Setup( ) Ingilaridu iailunisussysndaidesnsiilsimshaudhnuseudhy

fulUlifau Bud3eudleuldiy Medfumain(). Tu ANSCEC 1iiaa

2.4 NOYWHVBUVULDS
2.4.1 quinuaziilursayuieed Bourns 26064468
nsuszgndldanuveasuzefannsmhlvldnulussuuiifianuieauiesyuuda
arududeu Tnedrunnasilufndiuszunaduayunsiulvassasud wu ssuuanuns
MINsaiessn ssuulivihsaududalud® ssuudislunsaensa wazdug Jaedyyia

3 ae loua 19uIn Tiau wazdedyyiu awnsaihluisdudriuuedalulasroulnsaiad

S as

WedyanewdondunmuUszinana
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2.4.2 prusnlAnugu
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Jemsunievasianafineudnmesludl a.a. 1950 Unngnifnsedioniadldgn
Dusegnaliifunausndrsanudrfalududunu Tl aa. 1965 urg Everett
Vorthmann Uay W18 Joe Maupin WAUSEM MICRO SWITCH Sensing and Control
Aennsanladeiau Tasuiuimmn Solid State wuwaﬂuﬁumﬁn fanursavunlden
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JUT 3.2 Usgnaudud i unay/aumii

3.2 NM5ADTEYURINUVDIA Arduino
1. @reiuinveutuassainfuaulWdss 5 V- ussuesa Arduino
2. @189V URSABLINY GND 10IUesH

3. aneassnansiideduargdsdygrapudsniioenlinuuade Arduino

JU# 3.3 M50t NEuLesiafivuasa Arduino UNO R3

3.3 N15M22935U85A Arduino WWadu Stepper Motor
nsviuvemameitiumdanlilasaaulnsameideinasiuuemeslvivagu

LB seenasiagui 3.4
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5UT 3.4 M3#9I39397N Motor Drive Shield (L293D) whifunewnesaiiut

3.4 AR

#include <Stepper.h>

#include <AFMotor.h>
AF Stepper miotor(200, 2);

const int analoginRin-= AQ;
const int analogOutPin=9;
int sensorValue = 0;

int outputValue =0;

int previous = 0;

void setup() {

setup()
Serial.begin(9600);

motor.setSpeed(50);
motor.release();

}

void loop() {

/Adumdasenuii@antsluazussyidmselendu

Aeudusagld

//Avmluniiasouviyy 48 A3 JuunaATaT Ld
360

200
Shield (L293D) #1 2 (M3 wag M)

//UFENABIURI99

= 1.8° wayltauinesnuas Motor Drive

HBuitaituanuasiusunukasuenlnginileidu
Lifinsdsanvayauagluiinssuideyandy

// initialize serial communications at 9600 bps:

rimvugsausIlunisiu-dedaya 9600 Jnsie
i

//Avundnsiiiveeines

/Nuarndlazdudrunsiisuluswnsuwasdln
Tusunsuvihau &lunmsvhauasdusuunglly

S0y



// read the analog in value:
sensorValue = analogRead(analogInPin);
// map it to the range of the analog out:
outputValue = map(sensorValue, 0, 900, 0, 90);
// change the analog out value:
analogWrite(analogOutPin, outputValue);
// print the results to the serial monitor:
Serial.print("sensor = " );
Serial.print(sensorValue);
Serial.print("\t output = ");

Serial.println(outputValue);

if (outputValue >= 55
motor.step(10,FORWARBACROSTEP);
motor.release();
previous = outputValue;
delay(1000)

}

else if (outputValue <=35)
motor.step(10;BACKWARD,MICROSTEP);
motor.release);

previous = outputValue;

delay(1000);

}

else if (outputValue >= 55 && (previous - outputValue) > 20){
motor.step(20,FORWARD,MICROSTEP);

motor.releasa();

delay(1000);

}

else if (outputValue <= 35 && (previous - outputValue) > -20)
motor.step(20,BACKWARD,MICROSTEP);

motor.release();

25
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delay(1000);

i
// wait O milliseconds before the next loop
// for the analog-to-digital converter to settle
// after the last reading:
delay(0),

dy 1 dl Y o U ¥ d‘ = 1 5 1 Y o ¥ 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewing eugslnhlulgsslevimunisin

lidnsdllag visdu Snnvvnuillvisaudadiien wagdesdneddiadnveaenarsynasaninisinluly
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4.1 NaN1INAaBY

vdsniiliusznaugunsaiianunididuszuuuda asvhmsiinudsyansamlunis
vhaolpesivesszuy Tndsiidesideddlumsvaassie vawmedansonyuldlufianied
ABIMIANUNM VYUY LIUEDITUIBlY LaanauauINIwIAIYRINITVYUBINBIneSINT
UsednSnmunnuaeiiteslvu

dnwaznsnasiie agihmsteunsiudunafitaIegluig 0 V - 5 V uazagii
mMsindumisideuliietemesiiomauiignsmasruuiaznesmanuRanaaes

AINSInndiunnuagieala

M1919% 4.1 wanansinealutinagosmiumnsdua inla

Radius Volts
0-10 5
11-30 ay
31-50 a5
51-60 4.2
61-70 4.0
71-90 %
91-120 30
1213Q 27
131-140 28
141-160 2.0
161-165 1.7
166-170 1
171-175 1.0
176-180 0.7
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5.1 dgUwa

Bagrimsidunmsiassszuulivisausudaluimdeiunssaidelunsivd
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AMARNUIN U

Datasheet L293d

L293, L293D
QUADRUPLE HALF-H DRIVERS

SLRS0083 — SEPTEMBER 988 —REVISED JUNE 2002

® Featuring Unitrode L293 and L293D N, NE PACKAGE
Products Now From Texas Instruments (TOP VIEW)
® Wide Supply-Veltage Range: 4.5 Vito 36 V 126N It L sl Voot
® Separate Input-Logic Supply 1a 1z 5] a2
® internal ESD Pretection iy []3 14]] 4
® Thermal Shutdown Vg g 1301 | HEAT sINK aND
g ) ) 1 1 12f] I GROUND
® High-Noise-Immunity Inputs w s 4 ]éY
2 =]
® Functional Replacements for $GS L293 and afle 1of] 34
SGSL293D Veen [8 9 ].3 4EN
® Output Current 1 A Per Channel
{600 mA for L293D) DWP PACKAGE
® Peak Output Current 2 A Per Channel (TOP VIEWY)
{1.2 A for L293D)
: : 12en]] v
® Qutput Clamp Diodes for Inductive 1A “n
Transient Suppressien (L293D) 5
I3 a4y
description L1 TEC
NC L5 NG
The L2083 and L 293D are quadruple high-current ME 136 *\‘C
half-H q:|*fers The L2835 des:gn‘ed Lo provide HEAT SINKAND 7 HEAT SINK AND
bidirectional diive cutrents cf up to 1 A atvoltages GROUND 8 GROUND
from 4,5 YV {0036 V. The L2920 s designadiio 9
provide bidirectional “drive currants, of ug to NC [§s0 NC
500-mA at voliages fiom 45 V. te 3§ V. Soth Ne i NE
devices ara designaedio dove induciivelgads such 2%il)12 3Y
as relays, solenoids, dc &nd bipelar stepping 2A i3 3a
motors, asweli asother high-current/migh-voitage Vogo [1i4 34EN

loads in positive-supply applications.

All inputs are TTL competible Each qufput{s-a compieia totem-pole drive circuit, with a Darlington transister
sinh and a pseudo-Darlington sourca, Driveds ars enaolsdin pairs, with diivers 1. and 2 enabied by 1,2EN and
drivers 3 and 4 enapled by 3 4EN When an enable mnput Is high, the asseciated dfivers are enabled and their
outputs are active and in phase with their inputs When the enable’inputis low,those drivers are disabled and

y
their outputs are off andin the high-impedacce staiz Withithe proper data inputs, each pair of drivers forms
a full-H (or bridge) reversibiawdrivessuitable for seienoid or motcrapplieations.

On the L283, external high-speed output ciamp dicodes should te usad for inductive transient suppression.
A Vo terminal, separate from Voo, Is provided for the legic inpuis to minimize device power dissipation.

The L293and L2920 are characierized for operation from 0°C to 70°C

Flease bz aware that an important notice concerning availability, standard warranty, and usa in eritical applications of
Texas instrements semiconductar products and disclaimears tharete appears at the end of this data shest.

PRODUCTION DATA infarmation is cumest as of publicston dats. Copyright © 2002, Texas Insteum enis Incorporated

Products 'm 1o specifications per the terms of Texas Instruments

standard warrzaty. Production processing Soes not nacessarily incivde
testing of all parametars. EXAS

FOST OFFICE BOX G55303 * DALLAS, TEXAS 75268
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L293, L293D
QUADRUPLE HALF-H DRIVERS

SLRS0085 — SEPTEMBER 1686 — REVISED JUNE 2002

® Featuring Unitrode L293 and L293D N, NE PACKAGE
Products Now From Texas Instruments bRl
® Wide Supply-Voltage Range: 45 Vto 38 V 128N |1 Voot
® Separate Input-Logic Supply 18 [§2 44
® internal ESD Protection v 3 4y
® Thermal Shutdown HEAT SINK AND I[“ "), HEAT SINK AND
® High-Noise-Immunity inputs BROUND oV E? 51/ oA
Z <]
® Functional Replacements for SGS L293 and 2 [|7 34
SGS L293D Veeo [18 3.4EN
® Output Current 1 A Per Channel
{600 mA for L293D) DWP PACKAGE
® Peak Output Current 2 A Per Channel (TOP VIEW)
(1.2 A for L293D)
X B 1T2ENU? 28 1*4"3{‘;
® Qutput Clamp Diodes for Inductive Al 27 [] 4a 7
Transient Suppression (L293D) w3 o6 [ 2v
description ve s \g[lne
ne[ls 2l ne
The L2832 and L2930 are guadiuple high<cusrent NC [§8 3flnc
alf. aA" 700 GRed T ida 2
half-H _dawer;_ The 2032 s dessg{eid o DTO‘“JU HEAT SINIK AND <|/ ) 2]l HEAT SINK AND
bidirectional drive cumrenis ofup to 1A etvoitages GEOUND 3 21l GROUND
from 45 % t0°36 V. The L293D is dasigned to L 3 0]
provide Dbidirectional drve currents—of-‘up to He o o isflNe
G00-mA at voliages from 4.5 V- to 38 V. Bath NG ] ve
devices are designadtodriveinduciiveleadssuch Ay K
as relays, solenoids, dc and bipalar steppiny 2A ] 24
motors, aswellas otherhigh-currenthigh-voltage Voo ] 3.4EN
loads in pasitive-supply apslications.

All inputs are TTL compatible, Each outputis a Complets totem-pole drive circuit, with 3 Darlington transistor
sink and a pseude-Darlingten source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and
drivers 3 and 4 enabled by 3. 4EN When an enable inputis high, the associated drivers ara enabled and their

utputs are active andin phase with thewr inputs When the enable input is low, those drivers are disabled and
their cutputs are off and in the high-impedance state. With the proper datainputs each pair of drivers forms
a full-H {or bridge) reversitle drive suitable for solencid or motor applications.

On the L283, external high=spead ottput clamp diodes shouldDe usadfor inductive transient suppression.
A Ve terminal, separate from Veps, s provided forthe logicdnputsto minimize devics power dissipation.

The L293and L293D are charactarized foroperation-from 0°C to 70°C

Plaass be awars that an impartant ne

5 concerning availabiity, standard warcanty, and uss in critical applications of
Texas instrumenis semicanductor producis a

nd disclaimars therste appears at the end of this data shaet

PAODUCTION DATA irformation is currant as of publestion date. Copyright © 2002, Texas Instrumenis incorporated

Products conform to specifications per the ferms of Texas lnstiuments

standard wananty, Produstion processing doas not nesessarily inclede
testing of 2d paramatars ms

FOST OFFICE BOX 955303 * DALLAS. TEXAS 75208
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L293, L293D
QUADRUPLE HALF-H DRIVERS
SLRS0088 — SEPTEMBER 1985 — REVISED JUNE 2002
FUNCTION TABLE
{each driver)
INPUTST QUTPUT
A EN Y
H
L i L

svel, L= low lavel X = irrelevant

195 impedan

off)

n moda, the autput is

igh-impedance state, regardlzss of

ine
logic diagram
182 N, Iy
T2EN o
AN ] 5 v
3p 10 N~ N gy
J4EN 2
P W

schematics of inputs and outputs (L293)

EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Ve [ —_— — WL T - Veez
Current l — _"/‘
Seurce
3
Input
b —— Output
&
GND » ®
I GND

@ TEXAS

INSTRUMENTS

POST OFFICE BOXG85203 * DALLAS, TEZAS T5288
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L293, L293D
QUADRUPLE HALF-H DRIVERS

SLRS008B - SEPTEMBER 1586 - REVISED JUNE 2002

schematics of inputs and outputs (L293D)

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
R Voo
Veet
A
3
Input —— Output
3
GND
— gt 3 kl 3 GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply veliageyVoq; 4624 Mota )| | ) S W) Rl e). \ BV
Cutput supplyvoltage, Vees o) )W/l (DA ol O AR ........ 36V
inputvoltage, —— f e ) 3.4 TV
thpulw,lta*era;ae Vo 1) . > v LI e O —f Yo Vops ¥3V
Peak output current, iq .omﬂ;}etalfe i< Fws} 72N TAANE R Y41V N .C. L E2A
Peah oulput current, 3- ("onmpetm" <100 usy. L2530 U YA § A +12A
Continuous output current fg! 1293 VI TIITIOIY €4 C o | L7 1% ~ N1 =1 A
Continueksbouipll cUmreliphd [Am93D WO\ ). . 4 . 1 1odd . Demlleme™ © o b =600 mA
Continuous totaldissipation at jfor ueJov) ?5°(_ fme air temperatuse (see Notes 2 and 3; .. 2075 mW
Continuous total dissipation at 20°C casetemperature .,see.-,ote“} ............ AF ... 5000 mwW
Maximum junctign temperaturs, Ty 00\ 70 i, [ RS Y 7 £ .. 150°C
Lead tempsrature,1 6imm (1/78\neh) from'case.for 10-setonds ../ N g .. ... 2B0°C
Storage temperaturs rangs; Tstg : o). ~ - e AYO - -4 S 5°C to 150°C

TStr&ssesbeyené:hcse-‘ ste
functional oparation af

dundarabscluts magimum ratings” may cause permansnt damage to tha devics. These ars strassratings anly. and
¢ atthese o anycther conditions bayend thase indicated under*recommended apzrating conditions™ is not

imphad. Exposure to ahselutz-maxmumeratzdsonditionsfer axtendad periods may affact device reliability
NETES: 1. Allvo luzs ar i
2. Foroparation a.b

..
_'.‘J°u fee-ai

derate finzarly at thevate of 16.6 mWiPC.
225°C casatemps sture, derate linear lyattherate of 71 4 mWPC Dustovariationsinindivi
alresistance, the buiit-in thermal overload protaciion may be activated st power

ualdevice alechical
ightly above or

INSTRUMENTS

POST OFFICE 80X 855303 * DALLAS, TEXAS 75205
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1293, L293D
QUADRUPLE HALF-H DRIVERS

SLRS0085 - SEPTEMBER 1986 —REVISED JUNE 2002

recommended operating conditions

MIN  MAX | UNIT

Supply veltagz Veel i ! W

) Vo2 Ve 36
, 23 Voo | v
Wiy High-level nput voitage Voo 27V s = -
Vip  Low-fevel output voltags 5.3t i5 v
Ta  Operating free-air temperaturs 0 0] <C

ti

ehraic convention, in which the lzast pasitive {most negative) designated minimum, is used ia this data shest for ‘sgic voltage levals.

electrical characteristics, Voo =5V, Voca =24V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX | UNIT
VioH  High-lavaloutput voltage | Voge-18  Vpgo-14d W
YL Low-fevel gutpulvellags ESSD ‘:ﬁ_::]: A 18 W
ViorH  High-lavel cutput clamp vellage L283D-gy==06A Woe +1.3 W
Vo Low-lsveloutput clamp voltage L2930 g =086 A 1.3 v
; . 0.2 o
ity High-fevel input current N M =7V G 0 uA
s Low:evel input current | f V=0 . = uA
EM -2 -i00
Afloutputs at high jevel 13 22
lcg1  Logic supply currant =0 Alf sutputs at low Tev el 35 &0 nA
Alloutputs at gh imprdanes 3 24
Al sutputs athigh fevel ! 24
lcgz  Cutput supply currant IG=0 All sutputs al low level 4 5] mA
All ottpuis athigh impedance 2 4

switching characteristics, Voo =5V, Vegp 524V, Ty = 25°C

L293NE, L293DNE
PARAMETER TEST CONDHTIONS UNIT
MIN  TYP MAX

teeH  Propagalion delay time, few-te-high-leve! autput from A input 300 ns

tpp  Propagation delay time, high-to-low-lave! output from Ainput 400 ns
PR . C1 =30 pFSeaFigure

ttiH  Transition time, low-to-high-level cutput 300 ns

ttHL  Transition time, high-to-low-level output 300 ns

switching characteristics, Vogy =5V, Veogp =24V, Ty = 25°C

Lz33DWP, L2930
PARAMETER TEST CONDITIONS L293DDWP, L293DN |yt
MIN  TYP MAX

lz1H  Propagation delay time, fow-to-high-level output from A input 750 ns

tpsL Propagation dalay time, high-to-low-level outpus from A input . 200 ne
. T R ‘ i : CL=30 pF. See Figurs 1

tTiH  Transition time, low-to-high-level cutput 100 ns

tryr  Transition time, high-to-low-level output 350 ns

POST OFFICE BOX 855303 * DALLAS, TEXAS 75285
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Bearing Data — General

Bearing Data - General

Dimensions

The boundary dimensions of metric stam-
less steel deep groove ball bearings conform
to |50 15-1998, except for bearings with
aWBB1 prefix or an X suffix. Inch series

stainless steel deep groove ball bearings
conform to ANSI/AFBMA Std. 12.2-1992.

Tolerances

All stainiess steel deep groove ball bearings
are manufactured as standardto Normal
tolerances corresponding to 150 492-2002,

Internal clearance

SKF stainless stee| deep groove ball bearngs
are manufactured as standard with Normal
radial internal clearance to (S0 5753-1991,
except for bore dameters < 10 mm

(—> table 2). Other classes are availlable
upon request. The values for radial internal
clearance given in table-2 are valid for un-
mounted bearings under zero measurmg
load.

Misalignment

SKF stainless steel deep groove ball bearings
have only a imited ability te@accomodate
misalignment. The permissible angular mis-
alignment between inner and outer rings
which will not produce inadmyssibly high
additonal stresses in the bearing depends
on the radial internal clearance of the bearing
in operation, bearing size, the internal design
and the forces and moments acting on the
bearing. In other wards, depending on the
various influencing factors, the permissible
angular misalignment lies between 2 and
10 minutes of arc. Any misalignment will
increase bearing noise and reduce bearing
service life. For additional mformation, contact
the SKF application engineering service.

Table 2
Radial internal clearance
Bore diameter Radsal internal clearance
d c2 Normal c3 C4
over incl min  max min max min max min  max
mim i
- 9,525 3 8 5 10 8 13 13 20
10 ~.10 0 7 2 13 8 23 14 29
1018 0 9 3 18 11 25 18 33
8 -25 1 10 5 20 13 28 20 36
24 ~30 1 11 5 20 13 28 23 41
30 40 1 11 6 20 15 33 28 46
40 - 50 S 11 6 23 18 36 30 51
50 65 1 15 8 28 23 AN 38 &
65 80 1 15 10 30 25 51 46 71

Minimum load
For satisfactory operation, SKF stainless
steel deep groove ball bearings must always
be subjected to a given munimum load.

The requisite minimum radial load to be
applied to SKF stainless steel deep groove
ball bearings can be estymated using

% wn VB d,2
F""'kr(laoo) (100]

where

Fi-= minimum radial load [kN]

ke = mimmum load facter

V.= oflwviscasity at operating
temperature [mm?/s|

n = rotational speed [r/min]

dy, = bearing mean diameter

= 05(d+ D) [mm]

When starting up at low temperatures or
when the |ubricant is highly viscous, even
greater mmimum loads may be required.
The weight of the compoments supported
by the bearing, together with external forces,
generally exceeds the requisite mimimum
load. If this 15 not the case, the bearing must
be subjected to an additional radial load.

Forapplications where stainless steel deep
groove ball bearings are used, anaxial pre-
|oad can be applied by adjusing the inner
and outer rings against each other or by
using SPrings.

Axial load carrying capacity

SKF stainless steel deep groove ball bearings
have the same axial load carrying capacty
as standard SKF deep groove ball bearings.
If they are subjected to purely axial loads,
this load should generally not exceed the
value of 0,25 Co. Excessive axial lead can
lead to a reduction in bearing service life.

Equivalent bearing loads

Equivalent bearing loads for SKF stanless
steel deep groove ball bearings can be cal-
culated the same way as for standard SKF
deep groove ball bearings. For additional
information, contact the SKF application
engineering service.

BKF
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Designations

The designations for SKF stainfess stes]
deep groeys ball bearings follov the tasic
SKF ceagnation systerm except far nch
types, However, the prefic W has been
imelemenled o ndicate thet the materal
¢ stainless steel,

Supplementary designatiens

In addition to the designation suffjxes that
are listad in the SKF Generaf Catalogue, the
foliowing designation suffrees are releyant
for SKF stainlees steel deep groove ball
bearings:

W Stainless stael cesp graove hall
bearng meing seres

O/W  Stamless sleel deep grooyed
bearng nch seres

b One boundary ¢

BB1  Twoor morebo
2TS  PTFE sealf

graose ba
2ZS  Shied

RZ Han

R-2Z  Sheldefp

VT378 Food grade

For 2dditional information, refe
SKF General Cotafogue or the SKF Inte
Enginzering Cotalogue avalable online 3
wrwskl.com.

B&ir dl Y o U ¥ dl = } gj 1 Y o v 6 v ¥
nanstuiluenasianulidmsunisidnuienisfinewiniu eugslnhlulgusslevimunisi

Lidnsdilag visdu Bnnanuilisaudadiien wagdesdneddisdiveenarsynasendnsluly



Metric stamless steel deep groove ball bearings

d 0,6-10mm

3}

ol ¢
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Principal dimensions Basjc lead ratings Fatigue Speed ratings Mass Desonation
dynamie static load bimit Referance Linitimg
spezd speed
4 o B g Ca 8,
mm M M Hin v =
3.6 L 1 213 7 - 260000 160000 Q03002 W618/0.4
1 kl 1 < 12 1 2401000 450000 0.00002 WeisAa
3 ik g2 12 .. 240000 150406 0000 Wa3sn
4 15 79 i3 i 220000 1200006 0030l We19/1
1.2 4 18 £2 15 i 220000 140000 afralin] Wea1-8750
15 4 1.2 82 14 4 220000 140000 0cool YWeisA.s
B 2 135 2 Fd 200000 120,000 0 002 W619/1.5
6 25 190 51 2 180 000 110000 000033 W60/1.5
2 4 1.2 A8 i9 i 200000 1300600 00001 We17/2
H i 5 G4 25 3 200000 120000 000015 W618/2
: 2 % 75 4 200020 120000 0.00016 W618/2 X
& a3 198 51 2 160000 140600 000028 W 61572
8 28 190 51 2 120,000 10,606 0.0003 We19/2 X
7 23 22 &7 3 160080 100.000 0.0006 Wao2
7 25 221 67 3 160080 100906 QBa04s2 Wwaal-s701
2.5 & 18 117 £ 2 170000 110600 Q0002 Wa18/2.5
7 25 a2 &7 3 160000 100 000 00004 Weig/25
3 28 kL o 83 4 160000 95 000 Q8005 Wén/z.5
g 25 316 50 4 15000 95 000 00004 Waol-8702
3 3 2 W7 26 2 470000 130000 0.0002 W617/3
7 178 7 P4 160080 120000 000034 W 61873
g 319 50 4 153000 95 300 06007 W 619/3
i) 28 225 72 3 150000 90000 00006 Wa81-§703
9 k! 228 95 4 149000 90000 00003 W 603
g 25 525 95 4 140000 a¢ 000 000075 Waa1-8704
10 4 58 110 5 140000 98000 00016 W 623
13 741 250 11 110000 78000 00031 W433
& 7 2 178 57 3 150000 95000 0.0902 W617/4
g 2 225 72 3 150000 90080 00004 WE1T/L X
4 25 164 114 5 140000 85000 00006 W18/4
i0 3 553 248 i3 130000 83000 000l WA3THL X
11 4 540 17 3 130000 30000 0oz W619/4
i2 4 34D 176 3 130000 30000 06az We04
iz 3 741 350 1 110080 70000 00025 W24
14 : 781 255 1 100000 63000 0005 W34

B



Princpal dimensians Basic load ratings Fatigue Spead ratings Mass Cesignation
dymemic slatic {nad limit Reference Liming
ses] 5

¢ D B ¢ G B,

fnm N M rfmn kg -

5 8 2 174 61 3 140000 85000 00003 WIS
9 25 247 85 4 130000 &5000 oo0os We2Te)
10 3 %7 3 A 130000 25000 8001 \EB1-3705
11 3 43 163 5 120000 75000 Q0012 WALES
13 4 751 335 14 110080 0000 aome WaLshk
14 f 781 280 11 ‘ £7 000 a0t Weos
14 5 1430 430 27 £3 000 0005 Wo2s
13 b 2030 230 30 $4 000 ooo7s W63s

b 10 25 284 712 3 7,000 W E17/8
12 3 403 144 5 70000 WH27/8 K
13 35 418 10 £7.000 Whlg/h
15 5 #1 245 i1 10830 61068 Watgfs
17 b 1050 330 i %5 000 £0.000 W44
13 4 1530 585 2k 85000 55000 Wh2h
22 7 940 780 34 75000 %3.000 Wik

7 1 b3 240 104 13000 - 70 000 go0oE - Wem
13 3 312 14 5 140,000~ 63008 40615 - WE2T X
14 35 563 240 1 100009 (/63050 pod1. a7
17 5 922 745 16 90000 55000 00049 o Welsy
1% b 1530 525 25 §5 000 5000 00068 © Wear
22 7 1990 780 34 75000 48 063 ooy Weat
% 9 3970 1040 2} 67050 4000 g7 W7

8 12 25 3z o § 100003 42000 00007~ Weilss
14 15 442 193 7 93 D0 43000 00019 W78 X
16 4 715 300 i2 93000 54 050 o003z, Wels/s
1y 5 1250 455 20 52000 £3050 oo WAL
2 7 1930 73 % 75000 48000 ot /4 MW6os
8 2470 1120 48 76020 45000 80064 4 WH28
28 9 3070 1050 81 £7000 40000 L7 Whas

§ 14 : 520 px 10 95 000 50000 gomz W

7 4 761 33 §A 85400 £3.080 coos  Walsp

0 4 2120 1040 45 30,000 56000 g7z Wels
2% 7 2030 815 3 76000 43000 6013 We
2 3 3970 1940 83 67003 45000 ooier W2
10 10 L3460 130 100 56000 36 000 003 Wy

1t 15 3 22 220 3 §5000 546 000 oome  WaLT80
18 5 1480 330 36 30000 43 000 nome We1sn0
18 7 1480 830 3 86000 43000 00058 W43840
2 4 2340 1250 54 78000 45000 aonge  WAL90
2 8 3970 190 $7 000 40000 ootze WAORO
30 g 4340 2320 100 40000 24000 nozer Wé0
3 il 7020 3400 146 53000 %000 pos0s WA

BicF



Metric stainless steel deep groove hall bearings
¢ 12 -50mm

Principal dimensions Basic cad ratings Fatigue Speed ratings Mass Cesignation
Stakie lead lirmt Referenes Lirmgazo
sgzed opeed
g & B,
mm i rémin kg -
12 4 265 i 75,000 45600 30027 Weirel
3 300 39 70000 43 000 30054 Whisol
7 %00 3% 70,000 43088 0007 Wé3ael
5 1460 62 €7 000 40.000 30104 Woi901
8 23¢9 102 60000 36 500 40185 Wae01
10 3000 127 53 000 34 000 00344 We2n1
fi2 %150 176 43000 30/D06 00664 Wa301
15 20 35 290 12 67 000 £3000 90022 WaB1-8709
2l A 250 a2 67 000 40000 30033 Vi 61702
b3 33 290 i2 £7 000 40000 7003 WaB1-8710
24 5 1080 ! 60 000 38,000 40085 W 61802
4 7 1080 48 60000 3803 8.0091 W 83302
22 7 2240 85 54030 34 080 8,012 Wei902
32 ] 2300 120 50000 22060 00272 Weo02
35 i 3600 156 43000 30300 80422 We202
42 43 5400 232 40000 75 000 20785 W 6302
i 22 4 320 43 £3 00D 40 900 0.008 Wagl-g711
22 45 5 27 40,000 58,800 0.0040 Wagl-3712
17 4 340 45 60000 38 600 8,002 W61703
5 1270 54 56 000 34 000 00073 W 41803
7 1270 54 56 000 34 005 301 02 W43803
7 2550 108 50000 32600 W 61903
10 3154 137 45000 28 200 W03
12 475D 200 40000 26 030 w6203
14 &5ED 280 34000 29000 W 6303
18 & 530 79 54 000 36 000 WaB1-8713
20 25 4 345 is 52000 WaB1-5714
27 4 390 50000 W 61704
32 7 2080 93 42 000 W 61804
32 10 2080 %0 48 000 WE3804
37 g 2450 156 43 000 W 61904
42 12 50090 212 38 000 W04
47 14 £ 550 280 34 000 W 204
53 15 7 300 335 35000 W 8304
25 4 465 bt} 43 000 W 61705
7 2500 108 33000 W 81805
10 2660 108 38 000 W 63805
§ 4500 143 34 000 W 61905
12 5§50 250 37 000 W 4605
15 745D 335 30000 19 000 Wh20s
17 11 260 430 26 000 17 000 W 63035




Principal dimensions Basicjoad ratings Fatigue Spead ratings Mass Designation
dypamic slat inad fimit Refersnce  Limtng
sueed speed

¢ D B & » 3,

mm N N i & -

30 37 4 650 530 22 16000 22000 00076 W 1706
42 7 3580 2500 1285 34 000 20000 00228 W 41804
42 10 3580 2500 125 /000 20000 003 W 63806

7 9 4240 5 000 22 30600 15000 00445 W 41506

55 13 114060 §150 355 28 000 17000 6108 Wéons
62 16 16500 11200 42 24 600 14000 01872 W 6206
72 19 22900 15000 440 22000 14000 034 We3s6

35 44 5 1040 915 3 30500 15000 0014 Weiro7
47 7 370 3350 140 30400 15000, %, 00269 Weis07
55 10 9360 7650 35 26400 16000 o701 Weis07
82 14 13800 10260 240 WE0 15000 01l W 6007
7 17 22100 1530 655 200 45000 02673 W 6207
80 2 28600719000 35 0400 17000 0447 W 6307

40 b 1430 A4270 ¥ 260000 1s000 00213 Weir08
R2 7 3960 3750 150 26,000 150000 L 010293 W 41808
b2 ¥ 119¢0- <9800 428 24 500 10600 0 ~010s8 W61508
b 15 14600 11400 490 220000 0 A2 a0 od76s W 6008
80 18 51001600 730 20000 "« 1200003448 W 6208

i5 55 b 1460 1370 &0 25000/ ~ 15000 17 70003¢ W 1709
58 7 4940 5 000 218 24 200 14 060 00345 W 61809
62 12 12160 - 10300 446 206000 © 13000 . 01179 W 61909
75 14 18260 15000 440 206000 /) 42000 || le22m W 6a09

19 29100 70400 045 18600 11000 5377 W 4209

50 82 6 1530 1830 47 220000 MEO0ECCY 00348 Wai710
b5 7 5070 5500 % 200007/ 243000 0048 Waisto
72 12 12500 41400 500 40000 12000 p13te W 61410
80 16 19000 - 14600 710 106007 11000 62458 Weoin
9% 20 302007 .23 200 930 17000="10000 CNBi279 Weato

BKF



Metric capped stainless stee| deep groove ball bearings

d 1,2-7Tmm

7

44

az 2R51
Principal dimensjons Basjc {oad ratipgs Faugue Speed ratings Mass Designation
dynamic Sabic load limnt Reference
spegd
5] = C & P,
mm b M nin x4 -
1.2 4 25 42 16 1 220000 14,090 000012 WB21-8700-22
1,5 4 ¢ 62 15 1 220000 FI0Ce0 DB0als Wé38/1.5-22
5 26 135 36 P 200600+ 4oL DO 000025 W439/1.5-22
6 32 158 a1 2 1500007 80 06O 080042 WA30/1.5-22
2 4 2 68 39 1 200040 ' 100000 080002 Weaviz-2z
5 23 94 o5 1 200000~ /100600 0:0002 Wé3s/2 x-22
5 23 0% 25 1 200000 160000 0006z W638/2-22
b 25 19¢ 51 2 080000 o0 00N 0.60031 Wei9/2 X-22
) 23 9% 25 1 260 0C0 180000 £.00835 Wei9/2-22
13 3 190 51 2 120080 44,006 300835 W639/2-22
7 3 221 87 3 160060 80 000 80005 WE02 X-225
7 35 229 87 ¥ 160000 20 000 50006 WE3D/2-275
2,5 4 24 117 34 2 1100600 25 006 00003 W638/2.5-22
7 35 21 67 3 150000 20 009 000055 W439/2.5-225
8 z3 178 57 2 150000 §0 008 0.00073 Weo/25-22
8 4 312 $8 4 160060 8§06 00Q 000085 W630/2.5-22
3 6 25 117 36 p. 170600, | 7 25008 300025 W627/3-22
7 3 173 57 2 = 45060 0.00CH W 638/3-2RS1
7 k 178 57 2 TERG00 23000 00005 W638/3-22
2 3 225 72 E] 180000 75 003 0.0006 Waig/3-27
8 4% 319 90 4 1o} 0,00063 W£39/3-2R51
8 4 319 50 4 0 000083 W439/3-22
4 4 325 95 4 0001 W3 x-2z
g 5 325 g5 4 0001 W630/3-22
10 4 358 11e 5 0.0017 WE23-2R%1
10 4 358 110 5 00017 Wé23-22
13 5 741 250 11 00033 Wé33-2Rs1
13 S 741 250 1 00032 W633-22
A 7 25 143 53 2 75 009 0.00063 W627/4-22
7 25 143 53 2 75 000 00063 W 627/4-225
8 3 225 72 3 75 000 00005 W E37/4 X-22
9 & 264 114 5 = 43000 0001 W 638/4-2RS1
9 4 364 114 5 140000 70006 0.0009 We38/4-2Z
10 4 553 245 11 = 38 000 00014 W E38/4 X-2R51
10 A 553 245 11 130080 63 DGO 00013 W E38/4 X-22
11 4 540 176 8 - 36 000 00022 W619/4-2R51
11 4 540 176 8 130000 63000 0.0022 Weigfs-22
12 I 540 176 8 - 35 0G0 00021 W E04-2RS1
2 4 240 176 g 130000 %3000 00022 W a04-22
13 5 741 250 11 = 32 000 0.003 W 624-2R51
13 5 741 250 11 3110000 54 000 0,003 W24-22
16 z 761 245 1 - 30000 0.0052 W 634-2RS1
16 g 761 268 1 100000 55 noo 0.0053 Wh34-22

8kKF



45

Principal dimensions Basicload ratings Fatigue Speed ratings Mass Designation
dymemic slatic fozdlimit  Reference  Limiting
speed e

¢ ) B { Ly P,

mm H il rimin kg -

5 g 25 121 43 ? 40006 70000 00004 Woz7i5-21
g 25 121 45 2 4000 70000 00004 Whe7fe-225
g 3 247 85 130000 47000 0eos Wa37/5X-22
9 3 247 i 4 130000 47000 00004 W637/5%-225
14 § 267 - 38 000 WBEL-705-2R5
10 4 %7 85 4 130000 67009 IBB1-8705-22
1 4 503 1¢3 . 34 008 W 628/5-2R51
1 H 40 143 & 120000 =40 000 W 628/5-27
1 5 403 143 £ - 34000 i £38/5-2R1
1 5 403 143 £ 120000 0000 Wh3g/s5-2Z
13 5 761 335 o 10000 5400 We19/5%-22
13 4 74l 335 42 1 12000 W619/5-2R51
13 4 7El 335 14 11a000, 56000 W619/5-22
14 5 761 250 Y . 30000 W605-2RS1
14 5 751 260 11 NB0004 33000 00034 1§ 605-21
14 3 1430 420 27 ¥ 28000 00049 W 825-2R51
14 5 1430 520 2 100 000-~50.000 . 00,0048 W 625-21
19 b 2030 830 33 - 24.000 0068 Wh35-2R51
19 b 2030 380 38 85 0007 | f43000 000s W b35-27

b 19 ] 286 142 120000 4000800007 Wezr/b2Z
12 4 403 186 1 ¢ * 3200070 700018 8B1-8706-2R51
12 § 40 148 5 116000 \ as 8007100078 WBR1-8706-22
13 5 418 224 10 2 M0N0 /) 0mes Whzs/h-2Rs1
13 g 418 2 10 10000 23000 (" | |0.6028 Wéasfb-21
15 5 761 245 11 = 30000 < 10.0038 W19/6-2RS1
15 3 761 255 g 1000007 750000 00639 We19/6-22
15 5 761 245 1 g W00 SU0.0047 W 619/6 X-2R51
14 5 761 745 11 100000 /300007 00048 i 619/0 X-22
17 § 1550 330 3% . 000 00058 W 606-2R51
17 § 1958 830 % 9FB08 AR 00 000 Whot-2z
19 § 1530 55 s \ 000 0077 Wh26-2851
19 5 1530 535 85000 43000 0078 What-11
» 7 1999 730 % . 223000 001 W 836-2R51
2 1999 780 TEOR0 U 3000 001z Wa3s-21

7 11 3 240 164 % (0000756000 00008 Wh21/1-215
13 4 312 143 100000 30000 QO Weet-8767-22
14 5 463 260 - 8000 000 i 628/7-2RS1
14 5 683 240 i1 100000 50000 000 W h28i7-22
17 g 923 345 14 = 26 000 00052 W419/7-2R51
17 5 223 345 14 90000 5000 000RL We19/1-22
19 4 1530 13 e - 2000 0007 1 607-2R51
19 4 1530 19 2% 85000 43000 00OM Who7-22
2 1998 720 34 = 2000 00124 W h27-2R51
2 7 1993 780 En 75000 WO 0O Wea1-22
4 3 1976 1369 kX - 19000 00236 Wh37-2Rs1
% 7 3970 1540 23 §7000 32000 00238 Whaz-2z

BKF



Metric capped stainless stee| deep groove ball bearings

4 8-17mm

._.53_.|

I

|
|

O

<

46

27 2R51
Princinal dirmensions Basic load ratings Fatigue Speadsatings Mass Designation
dymarmic statg lead imit Reference  tuniting
speed speed
4 D 3 C G P,
m & N rfmin kg -

8 12 35 140 6 100400/ 83000 D001 W37/8-22
12 35 147 [ 100069 S0 0ns 0.001 W b37/8-225
14 & £3 ? - 28000 B0l WEB1-8708-2R%1
14 4 53 - 55000 43 000 0002 WB81-8708-22
16 A 300 12 50 605 48 000 2403 Wtd8/8-22
16 5 300 12 - 26 000 00038 W £28/8-2R51
6 5 300 12 90 DOD 45 06O 90038 W 628/8-27
16 4 300 12 90 008 55 000 00041 W438/8-22
19 8 455 Y 24000 C.0065 W619/8-2R51
19 & 455 20 85 000 431000 poDsE Wo19fs-2z
22 7 780 34 - 22000 G117 W608-2851
22 7 780 34 75600 23 000 G017 W608-22
24 8 1120 48 = 20000 0o171 W 628-2R51
24 8 1120 48 70688 16 000 00172 Wé28-27
28 g 1958 B3 1 15000 0,0282 W 638-2R51
28 g 1988 23 67 (20 32005 0285 We3e-2z

9 14 45 520 236 10 95630 45000 00018 WE37/5-22
14 L5 520 235 10 95 GOR 48 000 60018 W 637/9-225
17 5 751 338 14 - 2% 000 60042 W 628/9-2R51
17 5 761 338 bLA 85 GO0 43000 0.0041 W628/9-2Z
17 6 74 338 14 85650 47000 50049 W 638/5-22
20 & 2120 1060 45 - 22 000 00076 W 619/9-2851
2 & 2120 1040 45 80000 40003 € o077 W619/3-22
24 7 2030 815 36 = 20000 0.0143 W 609-2RS1
24 ¥ 2030 815 13 70000 36063 00144 Wéng-22
26 3 3970 1950 83 - 19000 05191 W 629-2RS1
26 8 397 1940 B3 47000 32000 00193 W629.22
30 10 4360 2320 100 _ 16000 00348 W439-2R81
20 10 4380 2320 100 35 000 23000 0.0335 W639-22

i 15 4 488 220 g “ 24 000 GOOLB W 1700 X-2RS1
15 4 488 220 9 25 000 43000 0018 W61700 X-225
19 5 4480 230 kT o 22000 00052 W61800-2R51
19 5 1480 830 38 80000 13000 20051 W 61300-22
19 7 1480 230 36 = 22000 00071 W £3800-2851
19 7 7480 830 T 8000C 12000 30071 We3800-22
22 4 2340 1250 54 = 20000 20094 W61503-2851
22 4 2340 1250 54 70080 36000 0.0095 WE1508-22
26 8 3970 1960 83 = 19000 Go13s W 4000-2R51
26 ] 3970 1960 83 47 000 32 000 00187 W 6000-22
30 9 4 350 2320 100 - 16000 00304 VW 6200-2RS1
30 g 4 360 2320 100 80000 30006 0.0306 W6200-22
35 11 7020 3400 146 = 15003 0.0509 W 6300-2R51
35 41 7320 3400 146 53000 26 000 30532 We300-27

SF



a7

Principal dimensions Basic load ratings Fatigua Speed ratings Mass Dzsignation
dypamic  static foadlimit  Reference  Limging
speed spesd

i D g c B,

M N N rimin kg -

12 13 4 527 245 11 - 22000 0003 Wh1701-2R81
18 527 245 11 75000 3OO0 00029 WEi701-208
21 5 1510 960 18 = 0000 0006 W 61801281
b3l g 1510 900 39 70000 34000 00058 Wéisn-22
2 7 1510 300 3 . 0000 00082 W 63801-2R51
21 7 1517 400 1 j0D00 26000 00078 i 63801-22
24 2510 1 460 42 - 19000 ot 1 41901-2R51
% 3 2510 1460 b2 $7.000 22 000 00113 We1901-22
28 4420 2350 102 = 16,000 00198 W6001-2851
28 2 4420 7360 102 60000 . 20000 00109 Weoni-22
32 5720 3000 123 ’ 18000 DOlee Wé201-2051
EY; 5720 3009 127 B3000- 28000 003K Wea0i-22
37 8320 4150 174 & %000, 0057 W 6301-2R5¢
17 8378 4150 174 430000 - < 24000 [\ 00¢ Wa301-22

15 21 527 250 12 A £9.000 0.0034 Wié1702-2r51
21 4 527 250 il 476009132 000 0.0036 =3 61702-22
o 1 850 1080 43 - 17000 06071 W 61802-2R51
% g 1450 1030 48 £000D | 30000 7 D0J6E W ei802-21
2% 1650 1080 48 z 17000 000)9 Wa3802-2R51
2 1650 1880 48 60000~ 30800 060% W 63802-21
23 3710 2240 5 = 1400000159 W61902-2851
2 7 3710 2240 15 54000 . 28000 006l WE902-22
32 ¥ 2|28 120 - 14000/ | )0 0289 1 6002-2851
LY, } 53D 2300 120 500000 36000 | 0DRRR WEo02-27
3% 8370 3400 156 - 13000~ 00542 W 62022851
35 1 4370 3400 134 480000 24000700442 W 6202-21
42 13 9950 5400 232 4 10060 00793 i 6302- 2851
42 1 9 950 5400 pEX 400005 /. 720000 00824 W6302-22

16 23 832 525 7 4000030000 0000 o AWEB1-8712-218

17 bE) 4 659 30 15 = 170607, 00039 W 61703-2R51
3 559 340) 15 $0:000 30000 00039 Weirns-zz
26 1780 1276 4 L 16000 0.008 t $1803-2R51
24 3 1780 1270 Ee 560000 28000 00076 W 41803-22
% 1780 1270 73 = 15000 0011 i/ 83803-2R51
2% 1780 1270 A 56000 29000 D010 W 63803-22
0 3970 2550 108 = 14000 0073 WE1903-2r81
30 3970 2550 108 50000 25000 007 W61903-22
35 4940 2350 137 - 13606 0 W 4803-2R51
3 19 4940 3150 137 5000 22000 00388 6003-22
50 12 306D 4750 200 = 12000 0.0647 Wh203-2R51
4 12 2080 4750 200 L0000 20000 0 0455 Wé203-22
47 14 11700 4350 280 5 10000 01123 #6303-2351
11700 6350 280 3000 18000 01127 Wein3-2z

BicF



48

Metric capped stainless steel deep groove ball bearings
4 20-50mm

[ e o

o]

22 2851
Principal dimensions Basic ivad ratings Fatigue Spesd ratings Mass Dasignation
dynamic stalic load fimit Reference Lignit e
speed speed

d 0 E C 8 Ay

mm il il mATin ka =

20 25 & 572 365 15 $3000 25 000 20035 W8B1-8714-225
27 4 535 390 17 \ 14 008 00059 W 61704-2551
27 & 535 390 17 50000 26000 B0857 W61704-275
32 7 3120 g080 50 A 13 008 00178 W61804-2551
32 7 3120 3080 50 +8 0g0 24 060 90173 Weleos-22
32 10 2420 2030 33 i 13 030 0.0244 W 638042851
32 10 3420 2020 90 &5 000 24 Qoo 60244 W63804-22
37 4 5530 2450 15¢ = 12 045 00354 W61504-2551
37 g 5530 2650 166 £3 000 20000 00352 Wa1904-27
42 12 2068 5000 Nz ~ 11 086 00857 W E004-2R51
42 12 & 060 £ 000 212 38000 19:000 0.065% Wh004-22
47 i% 10.800 5650 280 ~ 10000 01047 WE204-2R51
47 15 10880 4550 280 14000 17000 0104 Wh204-22
52 15 13.800 AB00 335 - 9500 01462 W é304-2R51
52 15 13800 7860 338 34 000 17 009 0148 W6304-22

25 32 4 18 465 2 - 12006 00073 W 61705-2851
37 7 3380 2500 108 3 41000 0.0212 W 61805-2R51

7 7 1380 3500 108 18 003 19000 o021 Weé1iges-2z

37 (1] 3380 2560 108 - 41 000 0.0297 W63605-2R51
37 10 31380 2500 108 35 000 19 600 00204 W£3805-22
a2 9 4050 4500 192 - 10009 0,0422 W61905-2R51
4 4 050 4500 193 34800 17 009 00423 We1905-22
47 12 8710 59850 250 - 2500 0077 W 6005-2R51
47 i2 g 710 5350 250 32000 16 008 00782 W6005-22
52 5 11700 7 650 335 = 8500 01291 W 6205-2RS1
52 15 11750 7 650 335 30609 15 000 81295 W6205-22
42 17 17 800 11200 430 - 7560 02348 W 6305-2R51
82 17 17 800 200 430 26 000 13 000 02354 Wé305-22

30 42 7 3580 2900 125 - 9500 00244 Wh1804-2RS1
42 7 3580 2900 128 3400 17 09O 0.0241 W1804-22
42 i 31580 2900 125 - 9500 0,034 W43806-2R51
42 10 3580 2900 125 34000 17 000 0038 W63804-22
47 g 6240 5000 212 - 8500 00477 We1904-2r51
47 5 5008 212 30000 15000 (.0485 Wt1904-22
35 13 8150 355 = 8000 0113 W 6004-2R51
55 13 8150 355 28600 14 00D 01141 We004-27
42 16 11209 480 - 7000 01953 W6204-2R51
42 16 11200 430 26000 13000 01954 W6206-227
72 19 15 030 640 - 6308 03512 W 6306-2R51
72 19 15000 640 22 000 41 000 03496 W4306-22

» BKF
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Principal dimensians Basic joad ratings Fatigue Speed ratings Mass Jesignation
dymamic  static {oad limit Reference  Limiling
speed sueed

d ] 8 ¢ & B,

mit M N i ky -

35 4% 4 1060 915 3¢ - 3500 00153 WE1707-2R51
47 7 3710 3350 140 = 3500 00242 W41807-2R51
47 7 3710 3360 140 30000 15000 00282 Whisn7-22
55 10 9360 7650 325 - 7500 00743 W61907-2851
55 14 9360 7 658 25 26 000 13000 00742 We1307-22
¥ 14 13 300 10200 440 - 6700 01473 W 6007-2R51
42 14 13800 10260 440 24 000 12400 01489 W6007-22
72 17 22120 15 300 655 = 6000 02792 Wé207-2Rs1

2 17 22100 15 300 655 22 000 11 000 02788 W6207-22

80 21 23 600 19 0CO 815 = 5400 0453 W6307-2R51
80 21 28 600 19 0G0 315 200090 10000 0457 Wé307-27

40 50 b 1430 1278 54 - 7200 00235 We1708-2851
52 7 2900 3780 140 o 7500 0.0322 W 61808-2851
2 7 3900 3750 150 24 006 12000 00308 W &1808-27
62 12 11 900 9 200 426 - 5700 01102 W 61908-2R51
62 12 11 960 950D 42% 24,000 12 000 01113 We1908-22
68 15 14600 11 400 450 - 6300 01856 W 6008-2Rs1
58 15 14 600 11400 340 27 p6o 11 oo 01859 W £008-2Z
20 18 25100 17 600 750 Z 5L00 035%8 W 6208-2R51
80 18 25160 TT e 750 20000 10000 03568 Wh208-22

45 o5 & 1460 1378 85 - 6700 0.0252 W.6170%-2R51
58 7 940 5 008 73 > & 700 00373 We180%-2851
3] 7 4940 5000 212 24,000 12 000 00363 W b1805-22
68 P 12100 10850 465 - 4 500 01245 W£1509-2851

8 12 127100 10830 465 20000 16,000 D1247 W81905-22

75 16 18200 15 060 840 - 5400 D2328 W 6009-2R51
75 14 18200 45 0C0 440 200890 10000 0.238 W 6089-22
85 19 28190 20400 965 - 5030 0,3937 W 6209-2R51
85 9 23400 20400 945 18 608 3000 03915 Wé209-22

50 62 & 1530 11530 67 = £ 000 00377 We1T10-2R51
65 7 5 070 5500 236 - 5000 00503 W 61810-2R51
&5 P 5070 5500 236 20000 10 000 0.05¢1 Waislo-2z
72 12 12500 11 6€0 500 - 5600 01338 W61910-2R51
72 13 12500 11 680 500 19 060 9500 01393 Wé1910-27
80 15 1 020 15660 740 4 5.000 02675 Wa0d0-2rs1
20 1% 15960 16600 710 18 098 9000 92572 W6010-27
30 20 30200 23 200 950 - 4 300 04436 W 210-2R51
90 20 30200 23200 030 17660 § 500 04475 Wé210-27
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