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1.233489 E + 03 cubic meter, m’ acre-foot acre . ft
4.046873 E + 03 square meter, m* acre
1.000000E - 10 meter, m angstrom, A
1.013250 E + 05 pascal, Pa atmosphere, atm (standard)
9.806650 E + 04 pascal, Pa atmosphere, atm
(technical = | kgffcm?)
1.000000 E + 0.5 pascal, Pa bar

1.589873 E - 01
2359737E-03
1.05587E + 03
1.442279 E - 01

2930711 E-0l

5.678263 E + 00

2.326000 E + 03

4.186800E + 03

3.725895 E + 04

3.523907E-02

cubic meter, m®
cubic meter, m’
joule, )

watt per meter-kelvin,
Wi(m . K)

watt, W

watt per square meter-kelvin,
Wim'. K)

Jjoule per kilogram, J/kg

joule per
Ji(kg .K)

kilogram-kelvin,

joule per cubic meter, J/m®

cubic meter, m*

barrel (for petroleum, 42 gal)
board foot, board ft

British thermal unit, Btu (mean)
British thermal unit. Bu
(Internation Table) . in/(h) (R?)
(°F) (k, thermal conductivity)
British thermal unit, Btu
(International Table)h

British thermal unit, Btu
(International Table)/(h) (%)
(°F) (C, thermal conductance)
British thermal unit, Btu
(International Table)/Ib

British thermal unit. Btu
(Intemnational Table)/(1b) (°F) (c,
heat capacity)

British thermal unit per cubic

foot, Btu (International
Tableyft’

bushel (U.S.)



Gl pladt § St ) o gt ol -

- o i)

Jt

o Sl

4.19002 E + 00
1.550003 E + 03

133322 E+ 03

9.80638 E + 01

2011684 E + 01
5.067075 E - 10
8.640000 E + 04
8.616409E + 04
1.745329 E - 02
Tk =tc+273.15
tc=(tr-32)/1.8

Ta=(tr+
459.67)/1.8

Tx =Tn/|.8
1.761102 E - 01

6933471 E+ 00

1.000000 E - 05
1.828804 E + 00
3.048000 E - 0]
3.048006 E - 01
298898 E + 03
9.290304 E - 02

joule, I

candcla per square meter,
cd/m?

pascal, Pa

pascal, Pa

meter, m

square meter, m’
second, s

second, s

radian, rad

kelvin, K- )
degree Celsitis, °C
ketvin, K

(

kelvin, K

kelvin-square meter per watt,
K . m¥W

kelvin-meter per watt,
K. mW

newton, N
meter, m
meter, m
meter, m
pascal, Pa

square meter, m’

calorie (mean)

candela per square inch, cd/in’

centimeter, cm, of mercury
(0°C)

centimeter, cm, of water (4°C)
chain

circular mil

day

day (sidereal)

degree (angle)

degree Celsius

degree Fahrenheit

degree Fahrenheit

degree Rankine

(°F) (h) (R*Y/Biu
(International Table) (R, thermal

resistance)

(°F) (h) (AM([Btu (International
Table) . in] (thermal resistivity)

dyne, dyn

fathom

foot, ft

foot, A (U.S. survey)

foot, ft, of water (39.2°F) (pressurc)

square foot, A
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2.580640E - 05 square meter per second, m’/s  square fool per hour, ft'/h
(thermal dirrusivity)

9.290304 E - 02 square meter per second, m¥/s  square foot per second, fit¥/s

2.831685E-02 cubic meter, m’ cubic foot, ft* (volume or section
modulus)

4719474 E- 04 cubic meter per second, m/s cubic fool per minute, ft'/min

2.831685E - 02
8.630975E - 03

5.080000 E - 03
3.048000 E - 01
3.048000 E - 01

1.076391 E + 01
3.426259E+ 00

1.355818 E + 00
2259697 E - 02

1.355818 E + 00

4214011 E- 02
9.806650 E + 00

4.546090E - 03
4.546092 E - 03
4404884 E-03

cubic meter per second. m%/s

meter to fourth power, m*

meter per second, m/s
meter per second, m/s

meter per second squared,
m/s?

lux. Ix

candela per square meter,
cd/m?

joule, J

watt, W
watt, W

joule, )

meter per second squared,
m/s?

cubic meter, m’
cubic meter, m*

cubic meter, m®

cubic foot per second, ft'/s

foot to the fourth power, ft! (area

moment of inertia)
foot per minute, fYmin
foot per second, fV/s

foot per second squared, fi/s’

footcandle, fc

foot-lambert, ft . L

foot-pound force, fi . Ibf

foot-pound force per minute,
ft . Ibf/min

foot-pound force per second,
fi.1bf/s

foot poundal, fi poundal
free fall, standard g

gallon, gal (Canadian liquid)
gallon, gal (UK. liquid)
gallon, gal (U.S. dry)



6.309020 E - 05

9.000000 E - 01
1.570796 E - 02
6.479891 E - 05
1.000000t E - 03
1.000000* E + 04
7.456999 E + 02
9.80950 E + 03
7.460000 E + 02
7.46043 E + 02
7.4570E + 02
3.600000 E + 03
3.590i70E + 03
2.540000 E - 02
3.38638E+03

24884E +02

3.37685E + 03

6.451600 E - 04
6.451600 E - 05

cubic meter per second, m'/s

degree (angular)
radian, rad
kilogram, kg
kilogram, kg
square meter, m’
watt, W

watt, W

watl, W

watt, W

watt, W

second, s
second, s

meler, m

pascal, Pa

pascal, Pa

square meter, m?

cubic meter, m’

11 o gl § st it gndt Juige - 1
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3.785412E-03 cubic meter. m’ gallon, gal (U.S. liquid)
4381264 E - 08 cubic meter per second, m'/s gallon, gal (U.S. liquid) per day

gallon, gal (U.S. liquid)
per minute

grad

grad

grain, gr

gram, g

hectare, ha

horsepower, hp (550 A . Ibf/s)
horsepower, hp (boiler)
horsepower, hp (electric)
horsepower, hp (water)
horsepower, hp (U.K.)
hour, h

hour, h (sidereal)

inch, in

inch of mercury, inHg
(32°F) (perssure)

inch of water, inH,O (60°F)
(perssure)

inch of mercury, in Hg (60°F)
(pressure)

square inch, in’

cubic inch, in® (volume or
section modulus)
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4.162314E - 07

2.540000E - 02
tc=Tk-273.15
9.806650 E + 00
9.806650 E + 00
9.806650 E + 00

9.806650 E + 04
9.806650 E + 00
9.806650 E + 06

2.777778E - 01
3.600000 E + 06
4.448222E + 03
6.894757 E + 06

5.144444 E - 01
3.183099E + 03

1.000000 E - 03
1.000000 E - 08
1.000000 E + 00
2.540000E - 08
1.000000 E - 06

meter to fourth power, m*

meter per second, m/s
degree Celsius, °C
newton, N
newton-meter, N. m

kilogram, kg

pascal, Pa

pascal, Pa

pascal, Pa

meter per second, m/s
joule, }
newton, N

pascal, Pa

meter per second. m/s

candela per square meter,

cd/m?

cubic meter, m’
weber, Wb
siemens, S
meter, m

meter, m

inch to the fourth power, in’

(area moment of inertia)
inch per second, in/s

kelvin, K

kilogram force. kgf
kilogram force-meter, kg . m

kilogram force-second squared

per meler, kgl . s’/m (mass)

kilogram force per square
centimeter, kgf/cm?

kilogram force per square meter,
kgf/m?

kilogram force per square
millimter, kgf/mm’®

kilometer per hour, km/h
kilowatthour, kWh

kip (1000 Ibf)

kip per square inch,

kip/in® or ksi
knot, kn (international)

lambert, L

liter

maxwell

mho
microinch, pin

micrometer, um
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2.540000 E - 05
1.609344 E + 03
1609347 E + 03
1.852000 E + 03
1.852000 E + 03
2.589988 E + 06
2.589998 E'# 06

meter, m
meter, m
meter, m
meter, m

meter, m

_square meter, m’
y

‘l
jsquare meter, m’
/

4.470400 E - 01— meter per second, ms

1.609344 E + 00
1.000000 E + 02
1.33322E+02

2908882 E - 04
6.000000 E + 01
5.983617E + 01
2.834952 E - 02
3.110348 E - 02
2.841307 E - 05
2957353 E - 05
2.780139E - 01
7.061552E-03
3.051517E-01

3.39057SE - 02

kilometer per hour, km/h
pascal, Pa

pascal, Pa

radian, rad

second s

second, s

kilogram, kg
kilogram, kg

cubic meter, m’
cubic meter, m’
newton, N
newton-meter, N.m
kilogram per square
meter, kg/m?
kilogram per square

meter, kg/m?

miles, mi

mile, mi (international)

mile, mi (U.S. statute)

mile, mi (intemational nautical)
mile, mi (U.S. nautical)

square mile, mi’ (intemational)
square mile, mi’ (U.S. statule)
mile per hour, mih (intemational)
mile per hour, mi/h (intemational)
millibar, mbar

millimeter of mercury,
mmHg (0°C)

minute (angle)

minute, min

minute (sidereal)

ounce, oz (avoirdupois)
ounce oz (troy or apothecary)
ounce, oz (U K. fluid)
ounce, oz (U.S. fluid)
ounce force, ozf

ounce force-inch, ozf . in
ounce per square foot, oz
(avoirdupois)/ft?

ounce per square yard, oz
(avoirdupois)/yd’
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5.72135E-11 kilogram per pascal-second- perm (0°C)
meter, kg/(Pa.s.m)
574525E- 11 kilogram per pascal-second- perm (23°C)
meter. kg/(Pa.s.m)
145322 E-12 kilogram per pascal-sccond- perm-inch, perm. in (0°C)
meter, Kg/(Pa.s. m)
1.45929E - 12 kilogram per pascal-second- perm-inch, perm . in (23°C)
meter, kg/(Pa . s. m)
5.506105 E - 04 cubic meter, m* pint, pt (U.S. dry)
4.731765 E - 04 cubic meter, m’ pint, pt (U.S. liquid)
1.000000 E - 01 pascal-second, Pa . s poise, P (absolute viscosity)

4.535924 E - 01
3.732417E-01
2.926397E - 04

1.488164 E + 00
4.882428E + 00

1.601846 E - 01

9.977633 E + 01

1.198264 E + 02

1.259979 E - 04
2.767990 E + 04

kilogram, kg
kilogram, kg

kilogram-square meter, kg .

mI

pascal-second, Pa . s

kilogram per square
kg/m?

meler,

kilogram per cubic
kg/m’

meter,

kilogram per cubic
kg/m’

meter,

kilogram per cubic
kg/m’

meter,

kilogram per second, kg/s

kilogram per cubic meter,
kg/m’

pound, Ib (avoirdupois)
pound, Ib (troy or apothecary)

pound-square inch,
Ib . in? (moment of inertia)

pound per foot-second, Ib/fl . s

pound per square fool, Ib/ft?

pound per cubic foot, Ib/ft’

pound per gallon. Ib/gal
(U.K. liquid)

pound per gallon, |b/gal
(U.S. liquid)

pound per hour, Ib/h

pound per cubic inch, Ib/in’
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7.559873 E - 03
4:535924 E - 01
5.932764 E - 01

1.382550 E - 01

4.448222 E + 00
1.355818E + 00
1.459390 E + 01
4788026 E + 01

1.751268 E + 02
6.894757E+03

1.101221 E- 03

9.463529E - 04
5.029210E + 00
4.848137E - 06
9972696 E - 01

9.290304 E + 00
2916667 E - 02
1.016047 E + 03
1.000000 E + 03
3.516800 E + 03
2.831685E + 00
9.071847 E + 02
1.328939C + 03

kilogram per second, kg/s
kilogram per second. kg/s

kilogram per cubic meter,

kg/m’

newton, N

newton, N
newton-meter, N. m
newton per meter, N/m

pascal, Pa

newton per meter, N/m

pascal, Pa

cubic meter, m®
cubic meter, m’*
meter, m
radian, rad
second, s
square meter, m’
kilogram, kg
kilogram, kg
kilogram, kg
watt, W

cubic meter, m*
kilogram, kg

kilogram per cubic meter,
kg/m’

pound per minute, Ib/min
pound per second, Ib/s
pound per cubic yard, 1b/yd’

poundal

pound force, Ibf

pound force-foot. Ibl. It
pound force per foot, lbf/ft

pound force per square
foot, b/

pound force per inch, Ibffin

pound force per square inch,

Ibf/in? (psi)

quart, qt (U.S. dry)
quart, qt (U.S. liquid)
rod

second (angle)
sccond (sidereal)
square (100 ft%)
Lon (assay)

ton (long, 2240 1b)
ton (metric), L

ton (refrigeration)
ton (register)

ton (short 2000 Ib)

ton (long) per cubic yard,
ton/yd’
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1.186553 E + 03 kilogram per cubic meter, ton (short) per cubic yard,
kg/m’ ton/yd’
8.896444 E + 03 newion, N ton force (2000 1bf)
1.000000 E + 03 kilogram, kg tonne, t
3.600000 E + 03 joule, J watt hour, Wh
9.144000 E - 01 meter, m yard, yd

8.361274 E - 01
7.645549E - 01
3.153600 E + 07
3.155815E +07

square meter, m’
cubic meter, m’
second, s

second, s

square yard, yd’
cubic yard, yd*
year (365 days), yr

year (sidereal)
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Sl Mawalg j9e)

s =t

At (m) adad) a1y =

AUs (m/fs) (Lhdklae L=y

s (mfs) (oo ey @ jinal) dasmll) die ahadl a6 ) = v,
AUs? (mfs) ¢ Jadt g sl = 2

ad iy a1yl =0

radls g ae o =

radfs (oo P ) 3y inall alaslll A 3y ) as ) =
rad/s? gy ) g D = o

1bm (kg mass) () WS = w

b (N) ‘C)L"“ agp=f

(9.81 m/s”) (Ibm) (R)/(Ibf.s?) 32.2 = oyl Jule = g

ve=ucal o =<l V= paia 0 = pale
v=s/t o =06/ v =ds/dl o = d0/dt
a=cb o=t a = pai a = pas

2
v=V,+at 0=+ at a=(.|_\.)=d_25_ q:d—w=Q

dt g¢2 t dr
s = Vot + 12a® 0 = @t + 12at’ v= Iadt o= J.adt
v=,/v(z,+2.a.s m=‘lm6+2a9 5= J‘le 9=J.mdt
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ZFI =25 =ZFZ =0
S, - S, <5, <o
Ib (N) <543 = F
b (N.m) ¢p 5l = M

LMY e =Xy, z

Wllaall p e
todll ool e )yt e 1 Wlaall pie aey bl o e
= J'y2 dm 1b.A* (Kgm?) Laall ploor™
1=j'y2dA A (mY et oLl

G

A (m) (g A gy Ll T S e oy WLl -y
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b (Kg) At Jolis = dm

A (m?) L) folis = dA

Jelty ft (m) k Jykly OV, b Caal e ey 0l gt BT Cia

1Y

/= J'yzdm =Klm adall ol
I=Iy2dA=K2A & el Ll
LI

b (Kg) (&S kSl = m

S (m?) -l = A

sl Iy Waall g6 Jan) jtpalt ) glét Sy Ot gt Jlad iy Yilanlt p s

U Yy e
[=lg+a’m ilal o
I=Ig+a’A PR PN |

oft! (m") Ll A (Kgm?) ahalt ploor D dlaalt e = 1, 1o
S Sy o Al jise 02
A (m) Jil S e e U sty g Al st oy Ll = 8
1SS of ke S
k? =k2 +a?

At (m) o Jath L 00 s b Caeai = K, e
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ghiall alhell p5c ghioll ,ules Ulygdl 58 aai
eMaVI ...w.rr...u. elao 4 I 1
A = a | _ - - -
R = aclall olall jhs =3y R —a) €7 A \%. - R
Ll o.\_.P__u A - I — |-MN|I 2
r = awlaall adslll 60l ks =" (12r* +aY) 180°
ey 48 R cos — 127 + o
n = gMoVlsie AR? ) " 48
a = glallJgh =4 (approx - m..m (approx)
\* _O\Ul 6b? + 6bbr + br?
I = LI X ]
v \\N H 36(20 + bi) ! I _6b? + 6bb + * i #1250 + 126y + 200t
ﬂhm\\: | e = _:.+~_._> ¢ 12(3b + 2b) 6(26 + b)
wr R B 3+ 5
2 2

[ il ablt atflas : 2.1 J gt
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B - b

T, o I e |
b i2 BIT* + bk

m! s Hl \Tlnn Hl * I _ BH: + b /\mla.w + bh)

o 34 3 poel |

BH? — bi
'V v ! a1 == I"BHY — bk
p o

HMI\JN .M. T = 3 1 _BID bk Virzma—m
=772 | "Czmil| 7 e

bgel Lg- — B —

o] aidonlt bl aitas : 2.1 J gid)
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2 afl + Bd + bud)

gty Wl Y3t : 2
NIQ.F,C,':.!..%Z;L..

Y
2
T}
I
.dl..M - 1 af{t 4+ Byvd! + bdi(2H — d\) I
JF a=; (Bd + bdv) + a(h + Bb1)
B8

25

o J.mj i_wj I = 34(Br® — b + acv)
c B N 77 ity 1 7 it muk v _ lalit + bat
Tt *Hm h“. Hm‘ \&m.m.“”l T Tl vod
v ol 77 Jo _I|A 1\ 7] dLC..h a=Ill —a
7 ¥ T
o = «f t— ) —ot =
=g —2] _almlln_ . T /\_E +o(H =l

Jasif alondt ablal) aflas 1 2.1 J g
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i ghaall ajlhell 53¢ ghaoll julas ubygall ,hd aas
e 64 4 4 c 32 4 4 2 n
= 0.05d* (approx) = 0.1d? (approx)
d
=X (D¢ —dv I _=~Di_d

64 ¢c 32 D
= » B¢ —rt

uuS.ll =i R VR 4+ /D +d

= AR + 1) = 0.8da (approx) 2 4

= 0.05(D* — dv)

&l IVMAD +&u
8= 3%(D —d

(approx)

when m.“ is very small

Juts] aalalt bkl ailas : 2.1 J gt
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ghisll jules Uleall ,hd waai
1 o 019080
a /9 = 64
|~| = 0.258770 [e-. r = 0.264r
a
a = 0.4244r
I = 0.1098(R¢ — r4)
_0.283RM(R — 1) . .
N [ L E L L

= 0.3tn? (approx) i R+r (R =

a=R —a = 0.31ny (approx)

when ! is very small
n

[/ daloalt wblall ailas : 2.1 J gad!
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I = .:“é = 0.7854a%
I =X (a% — a¥h)
4
- m a’(a + 3b)
(approx)

LN

I

)

- -|n,.o = 0.7854atb

a(a + 3b)¢
(approx)

T
4

L]

/\ _r .
(xad — aib)

m<n+ﬂ:— _.ouv
2Na +b PP

Jaulo] aikzonlt ablalt atlas 1 2.1 J gl
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ghiall julesg allhell o;c wlygall Jhd aai
~u_l_~ m&+~.c_.|m..v+mc.|&u_ Y S
LA (LY d) + bk —d -am+~%.u&
e = b + d° 2h —
¢ 6h| 16 + B0 + a7 + b vH_ (approx)
w. .m Bh' | 2
=t (B i M L ¥ -
e Y ~|.A:. +EBA+= +u~.v /\ T
7 A=H—¥B B v
' —_ h
/R T, _u NA;+ ‘
ot ._ c H4+:¢
B

Job] Azt pblall aitas @ 2.0 Jgddht



30

gL‘.ll Jadht

B399 A>go0 Qiyi> Lwnio

64 .,
I = 1 (b’ — bola?), where

M= XEHL4)|h = ¥B + 2.6
A= Y(H —10) | = (B — 2.60) r=
1 u

e H+t

3
(2B + 5.2H)

[asi] aadoll ablalt aflas @ 2.1 J g
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F oo pr ~or
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8230 0.285 4.92) 483 (12.66) 124.2 Beryllium copper
8450 030-040 (3.50) 343 (9.70) 95.1 Brass

8730 - - (o) 109.0 Bronze

7820 0.292 (8.00) 785 (20.60) 202.0 Carbon steel

7200 0211 (4.22) 414 (10.20) 100.0 Cast Iron, gray
8960 0.260 (3.90) 383 (12.30) 1206 | Copper
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SAE 33 .
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SAE 41 ..
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62 alulw
Seaall 3903Vl LS s Olyaall
Deep Groove Ball Deatings
wasaal a9l d D B r LY TV ] acpull
AS i 909 N rakal
(SKF) Aol Sl 1y ppauall
mm mm mm ram C, C
rev/min
(1) 2 3 @ 8] (6) (M 8

10BC02 6200 10 30 9 1 2160 3925 20000
12BC02 0} 12 32 10 1 2940 5250 20000
15BC02 02 15 35 11 ] 430 5980 16000
17BCO02 6203 17 40 12 1 4315 7355 16000
20BC02 04 20 47 14 1.5 6375 9805 16000
25BC02 05 25 52 15 1.5 6965 10690 13000
30BC02 6206 30 62 16 1.5 9805 14710 13000
35BC02 07 35 72 17 2 13835 19615 10000
40BC02 08 40 80 18 2 15495 22165 10000
'45BCO2 6209 45 85 19 2 17750 24910 8000
50BC02 10 50 90 20 2 20595 27070 8000
55BC02 11 55 100 21 2.5 , 25300 33340 8000
60BCO02 6212 60 110 22 25 31580 40210 0000
65BC02 13 65 120 23 25 5715 4290F 6000
70BC02 14 70 125 4 25 38440 47070 £000
75BC02 6215 75 130 25 2.5 41385 50600 5000
60BC02 16 80 140 26 3 44130 55505 5000
85BC02 17 85 150 28 k] 53450 63745 4000
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Self-Aligning Ball Deanings

wasaadl ad)ll d D B r Al anll ac,wll

S 999 N rakall
(SKF) Alilie  aSule iy pyenall

mm mm mm mm C, C
rev/min
() (2 3 @ (5 6) U] ®)

2200 10 30 14 | 1670 5540 20000
01 12 32 14 1 1960 5640 20000
02 15 35 14 1 2110 5740 16000
2203 17 40 16 1 2745 7500 16000
04 2204 K 20 47 18 1.5 3825 9610 16000
05 05 K 25 52 18 1.5 4120 9610 13000
2206 2206 K 30 62 20 1.5 5390 11770 13000
07 07 K 3s 72 23 2 7845 16180 10000
08 08 K 40 80 23 2 8825 16920 10000
2209 2209 K 45 8s 23 2 9810 17410 8000
10 10 K 50 90 23 ‘2 10490 17410 8000
11 11 K 55 100 25, 25 12455 20200 8000
212 2212 K 60 110 28 2.5 15300 25810 6000
13 13K 65 120 k]| 25 19610 33340 6000
14 — 70 125 3] 2.5 21080 34080 5000

2215 215 K 75 130 3 25 21575 34080 500C
16 16 K 80 140 n kK 24520 37850 5000
17 17K 85 150 36 3 29030 44620 4000
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Single Row Angular Contact Ball Bearings

ol o8 )1 d { B r ALVl aall ac ol

S, (399 N aball

(SKF) aSilw  aSwelny iy 2eaiall
mm mm mm mm C, C
rev/min

] 7)) ) @ 0] © ™ ®

15BA02 7202 B 15 35 1 1 05 16 3680 6080 —13000
17BA02 03 B 17 40 12 I 08 18 4460 7700 13000
1.

20BA02 04 B 20 47 14 5 08 2 6370 10150 10000
25BA02 7205 B 25 52 15 15 08 24 7700 11280 10000
30BAO2 06 B 30 62 16 1.5 08 27 10790 15400 10000
15BA02 07 B I 127 17 2 1 3 14710 20590 8000
40BAO2 7208 B 4 80 18 2 | 34 18490 24520 8000
45BA02 09 B 45 &5 19 2 1 37 21180 27655 6000
SOBAQ2 0B 50 90 20 2 1 39 23140 28440 6000
55BA02 7211 B 55 100 21 25 12 43 9175 36288 6000
60BAO02 12 B 60 110 22 25 1.2 47 36285 42900 5000
65BA02 138 65 120 23 25 1.2 S0 42410 49030 5000
70BA02 7214 B 70 S 125 24 25 12 53 44620 52470 5000
75BA02 15B 75 130 25 25 12 56 49030 54430 4000
80BAO2 16 D 80 140 26 ) 15 59 55650 60800 4000
85BA02 7217 B 85 150 28 1} 1.5 64 o740 69630 4000
90BA02 18 B 9 160 30 3 1.5 67 75760 81400 4000
95BA02 9B d 170 32 35 2 T 85810 92670 3000
100BAV2 -7220 B 100 180 34 35 2 T6 90710 98070 3000
10SBA02 20B 105 190 36 35 2 80 101500 106890 2500

2 84 112780 117680 2500

110BA02 2B 110 220 38 35
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Bouble Row Angular Contact Ball Bearings

Aol aa o d D B ac
QS i $% sakall
(SKP) . [PYR YN |
mn mm mm

rev/min

() 2 N @ ) (6) ) 8
3302 A 15 42 190 1.5 9070 13730 10000
03 A 17 47 222 L5 12650 18930 8000
04 A 20 52 22.2 2 13730 18930 8000
3305 A 25 62 254 2 19615 26085 6000
06 A 30 n 30.2 2 27165 35300 6000
07 A 35 80 349 2.5 35600 43640 5000
3308 A 40 90 36.5 2.5 44620 534S 5000
0 A 43 110 39.7 25 54430 62270 4000
10 A 50 119 444 3 72570 80170 4000
NI A 55 120 49.2 3 78450 85910 4000
12 A 60 130 54.0 35 94630 98070 3000
1A 65 140  58.7 35 108950 115720 3000
334 A 70 150 63.5 k-1 126510 135820 3000
15 A 75 160 68.3 3.5 138080 140235 2500
16 A 80 170 86.3 3.5 153965 157890 2500
317 A 85 180 730 4 173580 171580 2500
18 A 90 190 73.0 4 205940 200150 2500
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Cylindrial Roller Beanings <lishaull ols lsy>aall

. d D B T C r r a oW dnall . N rabal 45l
,...!r?-&\lh.-__ Al aleley fn-plb.__
(SKF) mm mm mm mm mm mm mm mm C, C _.nf.h_._u_.:
[0) @ 6 @ 6 ©®» o ® O 0 @ -
w2z . NU2205 25 52 18 .5 1 32 11030 15790 13000
2206 30 62 2 1.5 1 385 19 23140 13000
2207 35 7 2 2 1 a8 27655 35600 10000
NU 2208 40 80 23 2 2 50 32750 40700 10000
2209 45 85 23 2 2 55 35600 43640 8000
2i0 50 90 2 2 2 60.4 38540 45500 8000
Dl ONU2I 35 100 25 25 2 6.5 45500 52560 8000
! 212 0 1o n 25 2.5 7S 59820 69630 6000
213 65 120 3 2.5 25 M6 78040 81640 6000
NU 2214 0 125 31 25 25 84.5 TB4S0 85910 5000
2215 7 130 3 25 25 88.5 84730 96350 5000
216 80 140 33 3 3 953 98070 109340 5000
NU 2217 85 150 36 3 3 101.8 117680 127000 4000
2218 90 160 © 3 3 107 135820 140235 4000
2219 95 170 ) 35 35 135 160340 173580 4000
NU 2220 100 180 4 3.5 35 120 184855 196130 3000
222 110 200 53 35 35 1325 26435 254170 3000
024 120 215 s8 3.5 35 M35 s BMI0 3000
NU 226 130 230 6 4 4 15 . 30670 296650 2500
28 140 250 68 4 4 169 37840 362850 2500
230 150 270 73 4 4 . 182 436400 423650 2500
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Taper Roller Bearings aadlinll wllgh ¥l o3 loy>aall

acaadll N d D B T C r T a atViana. N raball ac, .l

L VO LR ) sl [ POV |

(SKF) mm mm mm mm  mm mm  mm mm C, C rev/min
@ e e 6 0 ® e  an (2

n L. 32206 30 () 20 2125 17 15 0S5 15~ 27165 31675 6000
07 35 7] 23 24.25 19 2 0.8 18 36285 41430 6000
08 40 80 23 4.75 19 2 0.8 19 40210 45500 6000
o 31209 45 85 23 24.75 19 2 08 20 45500 49915 5000
=C - ! 10 50 90 23 24.75 19 2 0.8 21 47270 51580 5000
[ .W... 1" 55 100 25 26.75 21 2.5 0.8 2 61050 65115 4000

. ] R .
' L J ky23¥) 60 J10 23 29.75 24 25 0.8 24 75710 78450 4000
e .._ 13 65 120 31 32.75 7 25 0.8 26 90810 96105 4000
[») .M 4 i\ 125 k1| 331.25 27 2.5 0.8 28 90810 96105 3000
m_ t 32215 75 130 3 33.25 27 25 0.8 29 99930 101450 3000
16 80 140 13 35.25 28 3 1 30 113760 117680 3000
I_ 17 85 150 36 38.5 30 3 1 3 134840 135820 2500
o

32218 90 160 40 425 M 3 1 36 160730 158080 2500
19 95 170 43 45.5 37 s 1.2 38 180440 180440 2500
y. ] 100 180 46 49 39 35 1.2 41 207705 202510 2500
32221 105 190 50 53 43 35 1.2 4 241240 236340 2000
22 110 200 53 56 46 35 1.2 46 . 271645 254000 2000
24 120 213 53 61.5 50 s 1.2 52 334410 298120 2000
32226 130 230 64 67.75 54 4 1.5 56 407960 369710 1600
23 140 250 68 7175 58 4 .5 60 481510 422670 1600
30 150 27 1 N 60 4 1.5 64 534460 480525 1600
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0.15-0.18 0.60-0.75 120° 3 s
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e 8 S
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(Rankine) (iS5 § 3 yla

N Rri  PL (R Ty (VR PN P TR -1 NV 0 e WP e
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3412.75

Waterrate = lb/kWh
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Btwlb ¢ plt JWt = he
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Brwlb ¢ o G5t = b,
QW baah = hep

Ab/lb o Btu ( JEY = H
s g phebl 3,5 = H

Buulb 3,5} Mt = H,

H, +E,, =

.;lll )\5‘—_.! ‘,i ;\...U &\,A._.Q\ }A}“ - H20

Btw/lb «Lladt 3 ,) 4} a8 2 = HHV
.BtwKwhr ¢, 3 2.a8” Jane = HR
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.spia psfa 3,5 } has = P,
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Btw/lb x 2.33 = kJ/Kg
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(C)) 1

27 170 290 Fe 290
27 220 290 FeE 220
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26 230 3o FeE 230
26 200 330 Fe 330
26 250 300 FcE 250
25 220 360 Fe 360
25 270 360 FeE 270
23 250 410 Fed10
23 310 410 FeE 310
21 290 490 Fe 490
2 370 490 FeE 370
20 320 540 Fe 540
20 400 540 FeE 400
15 380 620 Fe 620
(5 460 620 FeE 460
12 110 690 Fe 690
12 520 690 FeE 520
10 460 770 Fe 770
10 580 770 Fek 580
8 520 870 Fe 870
8 550 870 FeE 650
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value, Nm (e=6.55Ya
) (6) (5 4 3) 2) (1)
G el el IS0 170217 47.07 18 Tk 588736 20 Mn2
SRUEN ahadl (O sl ) gl (2 5
201-248 47,07 16 4%0 687-834
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REUH)) ﬁ._n.&_ el .\...r: L\.rﬁ AG\F\WV
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229-277 41.07 16 588 785932
255-311 4021 15 687 882-1030
& ol Azl (A gl 201248 54.00 18 530 687-834  35Mn2Mo28
Jeo s
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255311 54.00 15 687 882-1030
285-341 47.07 13 785 981-1128
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¢ B GFAN el (B A et 229277 54.00 16 588 785932 35Mn2Mo4s
Jo
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285-341 47.07 13 785 981-1128
o glal) pelicalt ctindd ¢ oo 2 ¢ s 201248 54.00 18 530 678-834  40Cr
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ol gl BN il alst 220277 54.00 16 588 785-932
255-31% 54.00 15 687 882-1030
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255-311 54.00 15 687 8821030
255-341 47.07 13 785 981-1128
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) 229-277 54.00 16 588 785932 and
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) 2) m
285-341 4707 13 785 981-1128
311-363 40.2t 12 863 1080-1226
444 Min 13.73 8 1275 1520 min
A us il i el olall 363 min 20.60 8 1098 1324min~ 40Cr3Mo | V20
444 min 13.73 8 1275 1520 min
e ambas igld) mrm. B okl 201248 54.00 18 530 687-834 40Cr2 Al Mo 18
Aty
229-277 54.00 16 588 785932
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S el o i it 5kt 220277 54.00 16 588 785-932 40Ni3
ety S Gl e
iaindl ) Ol )3 A pasia
(ks y (aas)
255-311 54.00 15 687 822-1030
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(7 6) 5 &) @) )
AL oAl ole g oot Sl 2014248 54.00 18 530 687-834 35Ni | Cr60
22921 54.00 16 588 785-932
255-311 54.00 15 687 882-1030
SJldt sl Y s liedd) 444 min 137 8 1275 1520min 3O NidCrl
gl oSy Sl U 23977 54.00 16 588 785932 40NiCrlMolS5
225-311 54.00 15 687 882-1030
285431 47.07 13 785 981-1128
311-363 4021 1] 863 1080-1226
e e @ o al YV el 220277 54.00 16 588 785932  40Ni2Cr1Mo28
Tyl Oyl el .rw.vCL_ et
.W.— Tr._\__
255-311 54.00 15 687 882-1030
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341401 29.42 10 981 1180-1324
444 min 10.79 6 1275 1520 min
G oblgxY  as al c‘.ocE 285-341 47.07 12 785 9RI-1128 40 Ni 2 Cr65 Mo 55
AV s 2l Gl el

311-363 40.21 1 863 1080-1226

341401 34.32 10 981 1180-1324

444 min 13.73 ] 1275 1520 min
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) 7 (6) () “4) (&) 2) 1y
40 38 40 40 44010650 180 192 02Cri8Nill
40 38 40 40 49010 690 200 192 04Cri8Nil0
40 38 40 40 49010 690 210 192 07Cri8Ni9
40 38 40 - 59010780 220 212 10Cr17Ni7
35 13 s 35 49010690 210 192 04Crl8Nil0Ti20
35 33 3s 35 49010 690 210 192 04CrI8NilONb40
40 38 40 40 49010690 210 192 04Crl7Ni2M020
40 38 40 40 44010 640 200 192 02Crl7Nil2Mo2
3s 33 35 35 49010690 220 192 04CrI7Nil2Mo2Ti20
40 38 40 40 64010 830 300 217 10Cr7MnéN14
- . 40 40 49010690 210 - 15Cr24Nil3
- - 40 40 49010690 210 - 20Cr25Ni20
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50 mm % rr_...h\ Mo/m buh.k_
ou
(‘b.w .r.r:.“u 4 hao A
OZ\.:_M Oz\_ﬁN ou cu
plalt sliall S 01 28 69-82 100-150 62 557 124 Gray, ordinary
Sl U gl 0-1 33 82 100-150 82 690 166 Gray. good
Ll oy Sl 0-1 38 % 100-150 103 828 207 Gray, high grade
W e Dy kbt e 10 64 160 100-145 173 828 345  Mallcablc, S.AE. 32510
aiidt YW o by 112 41 103 200 110 828 Nn_v Nickel alloys: Ni-0.75, C-3.40,
166[  Si-1.75 Mn0.55,
alad Jpal o oty 1-2 55 138 220 138 1080 276]  Ni-2.00.C-3.00, Si-1.10.
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ubunw_ (T.th_- QJA f-\lbd‘
aduidt oA 2 Sl gl 1-2 41 103 200 110 862 71 Nickel-chromium alloys:
Ni-0.75. Cr-0.30, C-3.40,
Si-1.90, Mn-0.65
alash (rh..L, g 1-2 55 138 300 152 1103 310 Ni-2.75, Cr-0.80. C-3.00.
Si-1.25, Mn-0.60.

GN/m? = (100079 80665) kgf/mm®

2

| MN/m* = (1/9.80665) kgffmm’
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g stk
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;~ s b
15
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26 82.0 207 120 200 138 234 282 462 S.AE 1025,
Jals
Y Y J 159 296 166 282 380 &J by s
plalt plazW 27 820 207 183 s 234 400 aas 621
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r.\r.u\r.?c Jale
¢y 3 a5 NJ 197 365 21 414 462 omm* sl s
15 820 207 28 462 360 621 sso 828
uwy 192 365 241 428 462 662 s
16 820 207 235 448 310 552 552 793 =
S 20 820 207 200 360 228 380 520 760 S.AE 1095,
Ok.u_ Oals
_oﬂ 300 470 270 455 586 896 * -
10 79.4 207 380 650 520 8% 828 1300 <M
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Ny
SN
Nickel:
S.AE. 2320,
is Slles 30 82 207 143 338 207 M5 380  504) UL i
Uah et mbad g m 470 a8 758 6% 965
DA RE P
sblall o3 el uo* 82 207 140 s 200 332 373 mﬁv S
(el s prad g 262 35 a1 6% 6 8% <
JaE sy hall 30 89 207 183 365 262 448 a1 aJ S.AE. 2340
16 340 517 600 03 758 2080 oy s
ol 17 82 207 183 380 248 428 407 641 * =
14 330 517 586 1020 724 1138 <
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an (10) (&) 8 ) (6) 5) 4) 3) ) a)
Ak 58 ablae 34 82 207 174 380 234 393 a4 593 Nickel-
b o 7 o T _L 269 400 470 792 676 omL chromium
st S.AE. 3120
Uy fmmlt.
el nnFL_ 30 82 207 163 317 200 331 380 m?; (gl
oo S 18 241 331 393 662 s6s 828 < M
Ues it 23 82 207 187 400 28 414 414 ooov S.AE. 3220
o _L 331 496 573 956 192 138) oy i
30 82 207 174 52 214 364 386 552 —
Nov an 448 655 89 738 umoﬁ P
(Wl alt oA S 23 82 207 229 580 360 600 503 dJ S.A.F. 3240,
hmadh ot z* 388 621 4 120 896 1380 s
O ¥
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012C, 180
cr, BON1

1 GN/m? = (1000/9.80665) kgf/mm’

1 MN/m’? = (1/9.80665) kgf/mm’
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