
GENERAL ENGINEERING INFORMATION
General Power Transmission Formulas

The following information helps to solve technical problems frequently encountered in the selection of power
transmission components.
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GENERAL ENGINEERING INFORMATION
General Power Transmission Formulas

temperature Celsius, tC
temperature Fahrenheit, tF
temperature Celsius, tC
temperature Fahrenheit, tF
temperature Kelvin, tK
temperature Kelvin, tK
temperature Kelvin, tK
temperature Rankine, tR

temperature Kelvin, tK
temperature Kelvin, tK
temperature Fahrenheit, tF
temperature Celsius, tC
temperature Celsius, tC
temperature Fahrenheit, tF
temperature Rankine, tR
temperature Kelvin, tK

tK = tC + 273.15

tK = (tF + 459.67) / 1.8
tF = 1.8 tC + 32

tC = (tF - 32) / 1.8

tC = tK - 273.15

tF = 1.8 tK - 459.67

tR = 9/5 tK
tK = 5/9 tR

TO CONVERT FROM TO USE FORMULA

F = Force (lbs)

R = Perpendicular distance from the
center of rotation to the force (in)

TORQUE (T) = F x R (lb-in)

TORQUE

FORMULA

V = Volume (cubic inches)

p = Material density (lbs per
cubic inches)

WEIGHT (W) = V x p (lbs)

VARIABLES

WEIGHT

F = Force in pounds (lbs)

V = Velocity in feet per minute (fpm)

•  Objects in Linear Motion

HP = F x V
33,000

GPM = Flow rate in gallons per
minute (gal/min)

PSI = Pressure in pounds per
square inch (lb/in2)

•  Hydraulic

HP = GPM x PSI
1,714

T = Torque in inch-pounds (lb-in)

RPM = Shaft speed revolutions per
minute (rpm)

•  Rotating Objects

HP = T x RPM
63,025

HORSEPOWER (HP)

FORMULA

N = Speed of shaft rotation (rpm)

V = Velocity of material (fpm)

D = Diameter of pulley or sprocket
(in)

VARIABLES

N = V
0.262D

LINEAR TO ROTARY MOTION

T = Torque required (lb-ft)

WK2 = Total inertia of load to be
accelerated (lb-ft2)

∆N = Change in speed (rpm)

t = Time to accelerate load

•  Rotating Objects

T = (WK2)∆N
308t

ACCELERATION / DECELERATION
OF TORQUE AND FORCE

F = W∆V
1,933t

F = Force required (lbs)

W = Weight (lbs)

∆V = Change in velocity (fpm)

t = Time to accelerate load

•  Objects in Linear Motion

TEMPERATURE
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GENERAL ENGINEERING INFORMATION
Metric Conversion Factors

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.
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HTGNEL
:YLPITLUM YB :NIATBOOT

sretemitnec 4808230.0 teef
sretemitnec 8007393.0 sehcni

teef *8403.0 sretem
teef *84.03 sretemitnec
teef *8.403 sretemillim
sehcni *4520.0 sretem
sehcni *45.2 sretemitnec
sehcni *4.52 sretemillim

sretemolik 2173126.0 ).S.U(selim
sretem 80073.93 sehcni
sretem 048082.3 teef
sretem 316390.1 sdray
sretem 73126000.0 ).S.U(selim

).S.U(selim *443.9061 sretem
).S.U(selim *443906.1 sretemolik

sretemillim 048082300.0 teef
sretemillim 80073930.0 sehcni

sdray *4419.0 sretem

AERA
:YLPITLUM YB :NIATBOOT

sretemitnecerauqs 3000551.0 sehcnierauqs
sretemitnecerauqs 193670100.0 teeferauqs

teeferauqs *40309290.0 sretemerauqs
teeferauqs 4030.929 sretemitnecerauqs
teeferauqs *40.309,29 sretemillimerauqs
sehcnierauqs *61.546 sretemillimerauqs
sehcnierauqs *6154.6 sretemitnecerauqs
sehcnierauqs *61546000.0 sretemerauqs
sretemerauqs 300.0551 sehcnierauqs
sretemerauqs 019367.01 teeferauqs
sretemerauqs 099591.1 sdrayerauqs

sretemillimerauqs 19367010000.0 teeferauqs
sretemillimerauqs 300055100.0 sehcnierauqs

EMULOV
:YLPITLUM YB :NIATBOOT

sretemitneccibuc 67320160.0 sehcnicibuc
teefcibuc 58613820.0 sretemcibuc
teefcibuc 58613.82 sretil

).K.U(snollag 290645400.0 sretemcibuc
).K.U(snollag 290645.4 sretil
).S.U(snollag 214587300.0 sretemcibuc
).S.U(snollag 214587.3 sretil

sehcnicibuc 60.783,61 sretemillimcibuc
sehcnicibuc 60783.61 sretemitneccibuc
sehcnicibuc 783610000.0 sretemcibuc

sretil *100.0 sretemcibuc
sretil 2969912.0 ).K.U(snollag
sretil 0271462.0 ).S.U(snollag
sretil 66413530.0 teefcibuc

sretemcibuc 2969.912 ).K.U(snollag
sretemcibuc 271.462 ).S.U(snollag
sretemcibuc 66413.53 teefcibuc
sretemcibuc *.0001 sretil
sretemcibuc 67.320,16 sehcnicibuc

sretemillimcibuc 20160000.0 sehcnicibuc

WOLFDNA,NOITARELECCA,YTICOLEV
:YLPITLUM YB :NIATBOOT

dnoces/sretemitnec 405869.1 etunim/teef
dnoces/sretemitnec 04808230.0 dnoces/teef
etunim/sretemitnec 8007393.0 etunim/sehcni

ruoh/teef 76480000.0 dnoces/sretem
ruoh/teef *80500.0 etunim/sretem
ruoh/teef 8403.0 ruoh/sretem
etunim/teef *805.0 dnoces/sretemitnec
etunim/teef *882.81 ruoh/sretem
etunim/teef *8403.0 etunim/sretem
etunim/teef *80500.0 dnoces/sretem
dnoces/teef *84.03 dnoces/sretemitnec
dnoces/teef *882.81 etunim/sretem
dnoces/teef *8403.0 dnoces/sretem

derauqsdnoces/teef *8403.0 derauqsdnoces/sretem
etunim/teefcibuc 58613.82 etunim/sretilcibuc
etunim/teefcibuc 749174000.0 dnoces/sretemcibuc

.nim/).S.U(snollag 214587300.0 etunim/sretemcibuc

.nim/).S.U(snollag 00090360000.0 dnoces/sretemcibuc

.nim/).S.U(snollag 02090360.0 dnoces/sretil

.nim/).S.U(snollag 214587.3 etunim/sretil

.nim/).K.U(snollag 290645400.0 etunim/sretemcibuc

.nim/).K.U(snollag 867570000.0 dnoces/sretemcibuc
etunim/sehcni *4.52 etunim/sretemillim
etunim/sehcni *45.2 etunim/sretemitnec
etunim/sehcni *4520.0 etunim/sretem

derauqsdnoces/sehcni *4520.0 derauqsdnoces/sretem
ruoh/retemolik 2173126.0 ).S.U(ruoh/selim

etunim/sretil 66413530.0 etunim/teefcibuc
etunim/sretil 0271462.0 etunim/).S.U(snollag
dnoces/sretil 23058.51 etunim/).S.U(snollag
ruoh/selim *443906.1 ruoh/sretemolik

etunim/sretemillim 80073930.0 etunim/sehcni
dnoces/sretem 20.118,11 ruoh/teef
dnoces/sretem 4058.691 etunim/teef
dnoces/sretem 48082.3 dnoces/teef

derauqsdnoces/retem 048082.3 derauqsdnoces/teef
derauqsdnoces/retem 80073.93 derauqsdnoces/sehcni

etunim/sretem 048082.3 etunim/teef
etunim/sretem 76086450.0 dnoces/teef
etunim/sretem 80073.93 etunim/sehcni

ruoh/sretem 048082.3 ruoh/teef
ruoh/sretem 7608645.0 etunim/teef

dnoces/sretemcibuc 088.8112 etunim/teefcibuc
dnoces/sretemcibuc 51.891,31 etunim/).K.U(snollag
dnoces/sretemcibuc 23.058,51 etunim/).S.U(snollag
etunim/sretemcibuc 2969.912 etunim/).K.U(snollag
etunim/sretemcibuc 0271.462 etunim/).S.U(snollag
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GENERAL ENGINEERING INFORMATION
Metric Conversion Factors (CONTINUED)

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.

* Where an asterisk is shown, the figure is exact.
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YTISNEDDNASSAM
:YLPITLUM YB :NIATBOOT

smarg 63234.51 sniarg
smarg *100.0 smargolik

retemitneccibuc/smarg 03721630.0 hcnicibuc/sdnuop
smargolik *0001 smarg
smargolik 79372.53 secnuo
smargolik 47051.23 )yort(secnuo
smargolik 226402.2 sdnuop
smargolik 87125860.0 sguls
smargolik 2489000.0 )gnol(snot
smargolik 3201100.0 )trohs(snot
smargolik *100.0 )cirtem(snot

retemcibuc/smargolik 79724260.0 toofcibuc/sdnuop
retemcibuc/smargolik 24220010.0 ).K.U(nollag/sdnuop
retemcibuc/smargolik 604543800.0 ).S.U(nollag/sdnuop

secnuo 25943.82 smarg
secnuo 25943820.0 smargolik
sdnuop 4295354.0 smargolik

toofcibuc/sdnuop 64810.61 retemcibuc/smargolik
hcnicibuc/sdnuop 09976.72 retemitneccibuc/smarg

)S.U(nollag/sdnuop 4628.911 retemcibuc/smargolik
).K.U(nollag/sdnuop 33677.99 retemcibuc/smargolik

guls 09395.41 smargolik
)sbl0422gnol(snot 740.6101 smargolik
)sbl0002trohs(snot 7481.709 smargolik

)cirtem(snot *.0001 smargolik

HTGNEL/ECROFDNAECROF
:YLPITLUM YB :NIATBOOT
ecrof-smargolik *056608.9 snotwen

snotwen 6179101.0 ecrof-smargolik
snotwen 9808422.0 ecrof-sdnuop

retem/snotwen 51017500.0 hcni/sdnuop
retem/snotwen 87125860.0 toof/sdnuop

ecrof-sdnuop 222844.4 snotwen
hcni/sdnuop 8621.571 retem/snotwen
toof/sdnuop 09395.41 retem/snotwen

EUQROTROTNEMOMGNIDNEB
:YLPITLUM YB :NIATBOOT

sretem-smargolik *056608.9 sretem-notwen
sehcni-ecnuo 255160.7 sretemillim-notwen
sehcni-ecnuo 55160700.0 sretem-notwen
sretem-notwen 1265737.0 teef-dnuop
sretem-notwen 6179101.0 sretem-margolik
sretem-notwen 9116.141 sehcni-ecnuo

sretemillim-notwen 9116141.0 sehcni-ecnuo
teef-dnuop 818553.1 sretem-notwen

AITRENIFOTNEMOM
:YLPITLUM YB :NIATBOOT

derauqssretem-margolik 63037.32 derauqsteef-dnuop
derauqssretem-margolik 171.7143 derauqssehcni-dnuop

derauqsteef-dnuop 11041240.0 derauqssretem-margolik
derauqssehcni-dnuop 46292000.0 derauqssretem-margolik

MUTNEMOM
:YLPITLUM YB :NIATBOOT

dnoces/sretem-margolik 110332.7 dnoces/teef-dnuop
dnoces/sretem-margolik 41697.68 dnoces/sehcni-dnuop

dnoces/teef-dnuop 0552831.0 dnoces/sretem-margolik
dnoces/sehcni-dnuop 52125110.0 dnoces/sretem-margolik

SSERTSDNAERUSSERP
:YLPITLUM YB :NIATBOOT

srab 77305.41 hcnierauqs/sdnuop
retemitnecerauqs/smargolik 43322.41 hcnierauqs/sdnuop

retemerauqs/smargolik *056608.9 retemerauqs/snotwen
retemerauqs/smargolik 1618402.0 tooferauqs/sdnuop

retemitnecerauqs/snotwen 773054.1 hcnierauqs/sdnuop
retemerauqs/snotwen 40541000.0 hcnierauqs/sdnuop
retemerauqs/snotwen 6179101.0 retemerauqs/smargolik

toofcibuc/sdnuop 924288.4 retemerauqs/smargolik
hcnicibuc/sdnuop 79603070.0 retemitnecerauqs/smargolik
hcnicibuc/sdnuop 7574986.0 retemitnecerauqs/snotwen
hcnicibuc/sdnuop 757498.6 retemerauqs/snotwenolik
hcnicibuc/sdnuop 757.4986 retemerauqs/snotwen
hcnicibuc/sdnuop 67498600.0 retemillimerauqs/snotwen

KROWDNAYGRENE
:YLPITLUM YB :NIATBOOT

)naem(utB 78.5501 eluoj
)naem(eirolac 20091.4 eluoj

dnuop-toof 818553.1 eluoj
eluoj 1749000.0 )naem(utB
eluoj 3266832.0 )naem(eirolac
eluoj 1265737.0 dnuop-toof
eluoj 818999.0 ).S.UlanoitanretnI(eluoj
eluoj 389999.0 )8491,lagel.S.U(eluoj

).S.UlanoitanretnI(eluoj 281000.1 eluoj
)8491,lagel.S.U(eluoj 710000.1 eluoj

eluoj 87772000.0 ruoh-ttaw
ruoh-ttaw *.0063 eluoj

REWOP
:YLPITLUM YB :NIATBOOT

ruoh)eblaTlanoitanretnI(utB 1170392.0 ttaw
ruoh/dnuop-toof 616673000.0 ttaw
etunim/dnuop-toof 79695220.0 ttaw

)s/bl-tf055(rewopesroh 9996547.0 ttawolik
)s/bl-tf055(rewopesroh 9996.547 ttaw

)cirtcele(rewopesroh *647 ttaw
)cirtem(rewopesroh 994.537 ttaw

).K.U(rewopesroh 7.547 ttaw
ttawolik 220143.1 )s/bl-tf055(rewopesroh

ttaw 422.5562 ruoh/dnuop-toof
ttaw 27352.44 etunim/dnuop-toof
ttaw 220143100.0 )s/bl-tf055(rewopesroh
ttaw 384043100.0 )cirtcele(rewopesroh
ttaw 126953100.0 )cirtem(rewopesroh
ttaw 220143100.0 ).K.U(rewopesroh
ttaw 141214.3 ruoh/)elbaTlanoitanretnI(utB

YTISOCSIV
:YLPITLUM YB :NIATBOOT

esiopitnec *100.0 dnoces-lacsap
ekotsitnec *100000.0 dnoces/derauqssretem

dnoces/derauqssretem 000,000,1 ekotsitnec
dnoces/derauqssretem *.000,01 ekots

dnoces-lacsap *.0001 esiopitnec
dnoces-lacsap *.01 esiop

esiop *1.0 dnoces-lacsap
ekots 1000.0 dnoces/derauqssretem
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GENERAL ENGINEERING INFORMATION

KEYSEATS AND KEYS   Drawings and formulas at right illustrate
how the depth and width of standard keyseats in shafts and hubs are
determined.  Refer below to explanation of symbols.

SYMBOLS:

C = Allowance or clearance for key (normally 0.005" for
parallel keys).

D = Nominal shaft or bore diameter (in)
H = Nominal key height (in)
W = Nominal key width (in)
Y = Chordal height (in)

Y =
D -     D2 - W2

2
√

STANDARD KEY AND SETSCREW SIZES

DIAMETERS AND AREAS OF
UNIFIED SCREW THREADS UNC & UNF BOLT TORQUES

• The torques shown produce a clamp load of 80% of proof load.
They assume clean, dry threads with a torque coefficient of 0.2.

• Plated threads need only 3/4 torque shown.

• Well lubricated threads need only 1/2 torque shown.

ALL PLANETGEAR SPEED REDUCERS USE GRADE 5 FASTENERS.
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sretemaiDtfahS yeK
HxW

teS
wercS

sretemaiDtfahS yeK
HxW

teS
wercS

sretemaiDtfahS yeK
HxW

teS
wercS

sretemaiDtfahS yeK
HxWrevO urhT revO urhT revO urhT revO urhT

61/7 61/9 8/1x8/1 01# 4/31 4/12 2/1x2/1 2/1 2/14 2/15 4/11x4/11 8/7 11 31 2x3
61/9 8/7 61/3x61/3 4/1 4/12 4/32 8/5x8/5 2/1 2/15 2/16 2/11x2/11 1 31 51 2/12x2/13
8/7 4/11 4/1x4/1 61/5 4/32 4/13 4/3x4/3 8/5 2/16 2/17 2/11x4/31 -Ñ 51 81 3x4
4/11 8/31 61/5x61/5 8/3 4/13 4/33 8/7x8/7 4/3 2/17 9 2/11x2 -Ñ 81 22 2/13x5
8/31 4/31 8/3x8/3 8/3 4/33 2/14 1x1 4/3 9 11 4/31x2/12 -Ñ 22 62 4x6

eziS
noitangiseD

lanimoN
rojaM

retemaiD
)ni(

CNU—seireSesraoC FNU—seireSeniF

sdaerhT
hcnirep

)N(

elisneT
ssertS

aerA
)²ni(

foaerA
.aiDroniM

)²ni(

sdaerhT
hcnirep

)N(

elisneT
ssertS

aerA
)²ni(

foaerA
.aiDroniM

)²ni(

0
1
2
3

0060.0
0370.0
0680.0
0990.0

46
65
84

36200.0
07300.0
78400.0

81200.0
01300.0
60400.0

08
27
46
65

08100.0
87200.0
49300.0
32500.0

15100.0
73200.0
93300.0
15400.0

4
5
6
8

0211.0
0521.0
0831.0
0461.0

04
04
23
23

40600.0
69700.0
90900.0
0410.0

69400.0
27600.0
54700.0
69110.0

84
44
04
63

16600.0
03800.0
51010.0
47410.0

66500.0
61700.0
47800.0
58210.0

01
21
4/1
61/5

0091.0
0612.0
0052.0
5213.0

42
42
02
81

5710.0
2420.0
8130.0
4250.0

05410.0
6020.0
9620.0
4540.0

23
82
82
42

0020.0
8520.0
4630.0
0850.0

5710.0
6220.0
6230.0
4250.0

8/3
61/7
2/1
61/9

0573.0
5734.0
0005.0
5265.0

61
41
31
21

5770.0
3601.0
9141.0
281.0

8760.0
3390.0
7521.0
261.0

42
02
02
81

8780.0
7811.0
9951.0
302.0

9080.0
0901.0
6841.0
981.0

8/5
4/3
8/7

1

0526.0
0057.0
0578.0
0000.1

11
01

9
8

622.0
433.0
264.0
606.0

202.0
203.0
914.0
155.0

81
61
41
21

652.0
373.0
905.0
366.0

042.0
153.0
084.0
526.0

4/11
2/11

0052.1
0005.1

7
6

969.0
504.1

098.0
492.1

21
21

370.1
185.1

420.1
125.1

SRENETSAFKCALBYRDROFSTNEMERIUQEREUQROT

EAS ESOPRUPLARENEG
2EDARG

HTGNERTSHGIH
5EDARG

.AID ).sbl.tf(EUQROT ).sbl.tf(EUQROT
4/1 6 9
61/5 21 81
8/3 12 33
61/7 43 35
2/1 25 08
61/9 57 611
8/5 401 061
4/3 481 582
8/7 871 064

1 562 096
8/11 083 058
4/11 035 0021
8/31 007 0751
2/11 039 0802
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GENERAL ENGINEERING INFORMATION
Motor Operating Parameters and Formulas

NEMA STANDARDS   Electric motors are required to meet certain industrial safety and manufacturing standards.  The accepted authority in the U.S.A. is the National Electrical
Manufacturers Association — an organization that sets voluntary standards for acceptable practice for the motor industry.  For example, they specify standard frame sizes, ratings,
torque, and horsepower classifications — as well as dimensions, performance, testing, etc.

U-FRAME NEMA ASSIGNMENTS AND DIMENSIONS

OBSOLETE MOTOR SHAFT DIMENSIONS
Motor ratings and dimensions shown in the table below are the obsolete or 1953 NEMA "U" frame standards.  These were replaced by the 1963 re-rating program which established
the present "T" frames.  In effect, a larger motor shaft and hp rating is obtained compared to the corresponding "U" frame sizes.

Amperes when voltage and resistance are known:

Voltage when resistance and current are known:

Resistance when voltage and current are known:

E / R

IR

E / I

ALTERNATING OR
DIRECT CURRENTTO FIND

Amperes when Horsepower
is known

Amperes when kilowatts
are known

Amperes when Kva
are known

Kilowatts

Kva

Horsepower = (Output) I x E x Eff x pf
746

I x E
1,000

I x E x pf
1,000

Kva x 1,000
E

KW x 1,000
E x pf

HP x 746
E x Eff x pf

1.73 x I x E x Eff x pf
746

1.73 x I x E
1,000

1.73 x I x E x pf
1,000

Kva x 1,000
1.73 x E

KW x 1,000
1.73 x E x pf

HP x 746
1.73 x E x Eff x pf

Single-Phase Three-Phase

Alternating Current
TO FIND

I = Amperes KW = Kilowatts
E = Volts R = Ohms
Eff = Efficiency Kva = Kilovolt Amperes
pf = Power Factor

General Information (Approximation)
All Voltages at 100% Load

At 1,800 rpm, a motor develops a 36 lb-in per HP
At 1,200 rpm, a motor develops a 54 lb-in per HP
At 575 volts, a three-phase motor draws 1 amp per HP
At 460 volts, a three-phase motor draws 1.25 amp per HP
At 230 volts, a three-phase motor draws 2.5 amp per HP
At 230 volts, a single-phase motor draws 5 amp per HP
At 115 volts, a single-phase motor draws 10 amp per HP

For variable descriptions, see chart at right.

MOTOR ELECTRICAL FORMULAS

Example:  For 40 HP, three-phase at 550 volts

230 x 100
550I =             = 42 amps

Power Factor estimated at 80% for most motors.  Efficiency is usually 80-90%.

Values are for all speeds and frequencies at 230 volts.
Amperage for other than 230 volts can be calculated as follows:

230 x Amps from Table
New VoltageI =

MOTOR AMPS AT FULL LOAD

124

PH

gnitanretlA
tnerruC CD PH

gnitanretlA
tnerruC CD PH

gnitanretlA
tnerruC CD PH

gnitanretlA
tnerruC CDelgniS

esahP
eerhT
esahP

elgniS
esahP

eerhT
esahP

elgniS
esahP

eerhT
esahP

elgniS
esahP

eerhT
esahP

2/1 9.4  0.2 7.2 5 82 4.41 02 52 — 06 29 57 — 081 862
1  0.8 4.3 8.4 2/17 04  0.12 92 03 — 57 011 001 — 042 553

2/11  0.01 8.4 6.6 01 05  0.62 83 04 — 001 641 521 — 003 344
2  0.21 2.6 5.8 51 —  0.83 65 05 — 021 081 051 — 063 435
3  0.71 6.8 5.21 02 —  0.05 47 06 — 051 512 002 — 084 217
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0081 0021 htdiW htpeD 0081 0021 htdiW htpeD
1 4/3 281 8/7 61/3 23/3 8/31 4/12 04 52 U463 8/12 2/1 4/1 5 8/36

2&2/11 2/11&1 481 8/7 61/3 23/3 8/31 4/12 — — SU463 8/71 2/1 4/1 2 4/33
3 2 312 8/11 4/1 8/1 2 3 05 03 U563 8/12 2/1 4/1 5 8/36
5 3 512 8/11 4/1 8/1 2 3 — — SU563 8/71 2/1 4/1 2 4/33

2/17 5 U452 8/31 4/1 8/1 4/32 4/33 06 04 U404 8/32 8/5 4/1 2/15 8/17
01 2/17 U652 8/31 4/1 8/1 4/32 4/33 — — SU404 8/12 2/1 4/1 4/32 4/14
51 01 U482 8/51 8/3 61/3 4/33 8/74 57 05 U504 8/32 8/5 4/1 2/15 8/17
02 — U682 8/51 8/3 61/3 4/33 8/74 — — SU504 8/12 2/1 4/1 4/32 4/14
52 51 U423 8/71 2/1 4/1 4/14 8/55 001 06 U444 8/72 4/3 8/3 7 8/58

— — S423 8/51 8/3 61/3 8/71 4/13 — — SU444 8/12 2/1 4/1 4/32 4/14
03 02 U623 8/71 2/1 4/1 4/14 8/55 521 57 U544 8/72 4/3 8/3 7 8/58

— — S623 8/51 8/3 61/3 8/71 4/13 — — SU544 8/12 2/1 4/1 4/12 4/14
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GENERAL ENGINEERING INFORMATION
NEMA Electric T-Frame & TS-Frame Motor Dimensions

NOTE:  Suffix "S" indicates short shaft for direct coupled service only. Motors of 25 hp and up listed as T-Frame may also be available in TS-Frames.
‡ These dimensions are not NEMA standard, but they are average and common to a number of manufactures for Open (Drip Proof) motors. TEFC motors will be up to

5 inches longer, and may be slightly taller (less than an inch difference).
* Usable length of shaft "V" is 1/4 inch shorter than "N-W".

T-FRAME & TS-FRAME NEMA ASSIGNMENTS AND DIMENSIONS
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B
.xaM ‡C D E F H AB ‡OCFET nepO &nepO

CFET htdiW htpeD
0081 0081 0021 009

1 1 4/3 2/1 T341 578.0 91.0 90.0 83.1 52.2 00.7 00.6 36.21 05.3 57.2 00.2 43.0 52.2 00.7
2&2/11 2&2/11 1 4/3 T541 578.0 91.0 90.0 83.1 52.2 00.7 00.6 36.21 05.3 57.2 05.2 43.0 52.2 00.7

3 3 2/11 1 T281 521.1 52.0 31.0 57.1 57.2 00.9 05.6 57.21 05.4 57.3 52.2 14.0 57.2 00.9
5 5 2 2/11 T481 521.1 52.0 31.0 57.1 57.2 00.9 05.7 57.31 05.4 57.3 57.2 14.0 57.2 00.9

2/17 2/17 3 2 T312 573.1 13.0 61.0 83.2 83.3 05.01 05.7 18.51 52.5 52.4 57.2 14.0 05.3 05.01
01 01 5 3 T512 573.1 13.0 61.0 83.2 83.3 05.01 00.9 13.71 52.5 52.4 05.3 14.0 05.3 05.01
51 51 2/17 5 T452 526.1 83.0 91.0 88.2 00.4 05.21 57.01 05.02 52.6 00.5 31.4 35.0 52.4 05.21
02 02 01 2/17 T652 526.1 83.0 91.0 88.2 00.4 05.21 05.21 52.22 52.6 00.5 00.5 35.0 52.4 05.21
52 52 51 01 T482 578.1 05.0 52.0 52.3 36.4 00.41 05.21 13.32 00.7 05.5 57.4 35.0 57.4 00.41
52 52 51 01 ST482 526.1 83.0 91.0 88.1 52.3 00.41 05.21 00.22 00.7 05.5 57.4 35.0 57.4 00.41
03 03 02 51 T682 578.1 05.0 52.0 52.3 36.4 00.41 00.41 88.42 00.7 05.5 05.5 35.0 57.4 00.41
03 03 02 51 ST682 526.1 83.0 91.0 88.1 52.3 00.41 00.41 05.32 00.7 05.5 05.5 35.0 57.4 00.41
04 04 52 02 T423 521.2 05.0 52.0 88.3 52.5 00.61 00.41 05.62 00.8 52.6 52.5 66.0 52.5 00.61
04 04 52 02 ST423 578.1 05.0 52.0 00.2 57.3 00.61 00.41 36.42 00.8 52.6 52.5 66.0 52.5 00.61
05 05 03 52 T623 521.2 05.0 52.0 88.3 52.5 00.61 05.51 57.72 00.8 52.6 00.6 66.0 52.5 00.61
05 05 03 52 ST623 578.1 05.0 52.0 00.2 57.3 00.61 05.51 31.62 00.8 52.6 00.6 66.0 52.5 00.61
06 06 04 03 T463 573.2 36.0 13.0 52.4 88.5 00.81 52.51 57.82 00.9 00.7 36.5 66.0 88.5 00.81
06 06 04 03 ST463 578.1 05.0 52.0 00.2 57.3 00.81 52.51 65.62 00.9 00.7 36.5 66.0 88.5 00.81
57 57 05 04 T563 573.2 36.0 13.0 52.4 88.5 00.81 52.61 57.92 00.9 00.7 31.6 66.0 88.5 00.81
57 57 05 04 ST563 578.1 05.0 52.0 00.2 57.3 00.81 52.61 65.72 00.9 00.7 31.6 66.0 88.5 00.81

— 001 06 05 T404 578.2 57.0 83.0 36.5 52.7 00.02 52.61 36.23 00.01 00.8 31.6 18.0 36.6 00.02
— 001 06 05 ST404 521.2 05.0 52.0 57.2 52.4 00.02 52.61 36.92 00.01 00.8 31.6 18.0 36.6 00.02

001 521 57 06 T504 578.2 57.0 83.0 36.5 52.7 00.02 57.71 31.43 00.01 00.8 88.6 18.0 36.6 00.02
001 521 57 06 ST504 521.2 05.0 52.0 57.2 52.4 00.02 57.71 31.13 00.01 00.8 88.6 18.0 36.6 00.02
521 051 001 57 T444 573.3 88.0 44.0 88.6 05.8 00.22 05.81 88.73 00.11 00.9 52.7 18.0 05.7 00.22
521 051 001 57 ST444 573.2 36.0 13.0 00.3 57.4 00.22 05.81 31.43 00.11 00.9 52.7 18.0 05.7 00.22
051 002 521 001 T544 573.3 88.0 44.0 88.6 05.8 00.22 05.02 88.93 00.11 00.9 52.8 18.0 05.7 00.22
051 002 521 001 ST544 573.2 36.0 13.0 00.3 57.4 00.22 05.02 31.63 00.11 00.9 52.8 18.0 05.7 00.22

— — — — T744 573.3 88.0 44.0 88.6 05.8 00.22 00.32 52.34 00.11 00.9 00.01 18.0 05.7 00.22
— — — — ST744 573.2 36.0 13.0 00.3 57.4 00.22 00.32 05.93 00.11 00.9 00.01 18.0 05.7 00.22
— — — — T944 573.3 88.0 44.0 88.6 05.8 00.22 00.82 52.84 00.11 00.9 05.21 18.0 05.7 00.22
— — — — ST944 573.2 36.0 13.0 00.3 57.4 00.22 00.82 05.44 00.11 00.9 05.21 18.0 05.7 00.22
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* Usable length of shaft "V" is 1/4 inch shorter than "N-W".
† Refer to T-Frame chart (page 118) for dimensions not listed.

GENERAL ENGINEERING INFORMATION
NEMA Electric TC-Frame Motor Dimensions

TC-FRAME NEMA ASSIGNMENTS AND DIMENSIONS†
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C65 578.5  005.4 57.2 61.0 91.0- 05.6 4 61-8/3 -Ñ 60.2 526.0 91.0 90.0 83.1
CT541dnaCT341 578.5  005.4 57.2 61.0 21.0 05.6 4 61-8/3 65.0 21.2 578.0 91.0 90.0 83.1
CT481dnaCT281  052.7  005.8 05.3 52.0 21.0 00.9 4 31-2/1 57.0 26.2 521.1 52.0 31.0 57.1

HCT481dnaHCT281 578.5  005.4 05.3 61.0 21.0 05.6 4 61-8/3 65.0 26.2 521.1 52.0 31.0 57.1
CT512dnaCT312  052.7  005.8 52.4 52.0 52.0 00.9 4 31-2/1 57.0 21.3 573.1 13.0 61.0 83.2
CT652dnaCT452  052.7  005.8 57.4 52.0 52.0 00.01 4 31-2/1 57.0 57.3 526.1 83.0 91.0 88.2
CT682dnaCT482  000.9  005.01 57.4 52.0 52.0 52.11 4 31-2/1 57.0 83.4 578.1 05.0 52.0 52.3

CST682dnaCST482  000.9  005.01 57.4 52.0 52.0 52.11 4 31-2/1 57.0 00.3 526.1 83.0 91.0 88.1
CT623dnaCT423  000.11  005.21 52.5 52.0 52.0 00.41 4 11-8/5 49.0 00.5 521.2 05.0 52.0 88.3

CST623dnaCST423  000.11  005.21 52.5 52.0 52.0 00.41 4 11-8/5 49.0 05.3 578.1 05.0 52.0 00.2
CT563dnaCT463  000.11  005.21 88.5 52.0 52.0 00.41 8 11-8/5 49.0 26.5 573.2 36.0 13.0 52.4

CST563dnaCST463  000.11  005.21 88.5 52.0 52.0 00.41 8 11-8/5 49.0 05.3 578.1 05.0 52.0 00.2
CT504dnaCT404  000.11  005.21 26.6 52.0 52.0 05.51 8 11-8/5 49.0 00.7 578.2 57.0 83.0 36.5

CST504dnaCST404  000.11  005.21 26.6 52.0 52.0 05.51 8 11-8/5 49.0 00.4 521.2 05.0 52.0 57.2
CT544dnaCT444  000.41  000.61 05.7 52.0 52.0 00.81 8 11-8/5 49.0 52.8 573.3 88.0 44.0 88.6

CST544dnaCST444  000.41  000.61 05.7 52.0 52.0 00.81 8 11-8/5 49.0 05.4 573.2 36.0 13.0 00.3
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KEY SIZES

† From motor sketch.

IEC THREE-PHASE MOTORS WITH SQUIRREL CAGE ROTOR

IEC STANDARDS   Many countries have adopted IEC Standards, IEC stands for "The International Electrotechnical Commission".  The object of the
commission is to facilitate the coordination and unification of National Electrotechnical Standards.

IEC motors are in service worldwide.  The standards have been incorporated into individual national standards.  Outputs are in KW and dimensions
are in millimeters.  Table below shows the common IEC frame sizes of one motor manufacturer.

Mechanically, the major mounting dimensions of NEMA vs IEC are similar.  Each standard has adopted units of dimensions predominant with the
country used in.

GENERAL ENGINEERING INFORMATION
IEC Electric Motor Dimensions

* IEC frame sizes are made up of shaft height, (mm), length (letter) and shaft diameter (mm), for
example 90S-24.  Three frame lengths may be offered, S = Short, M = Medium, L = Long.
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)mm(0003 0051 0001 057

57.0 — 73.,52. — 08 — 91 04 36 05 05
5.1 1.1 57.0 — 09 S 42 05 07 05 65
2.2 5.1 1.1 — 09 L 42 05 07 26 65

3 3,2.2 5.1 1.1,57. 001 L 82 06 08 07 36
4 4 2.2 5.1 211 M 82 06 59 07 07

5.7,5.5 5.5 3 2.2 231 S 83 08 801 07 98
— 5.7 5.5,4 3 231 M 83 08 801 98 98

51,11 11 5.7 5.5,4 061 M 24 011 721 501 801
5.81 51 11 5.7 061 L 24 011 721 721 801

22 5.81 — — 081 M 84 011 041 021 121
— 22 51 11 081 L 84 011 041 041 121

73,03 03 22,5.81 51 002 L 55 011 951 251 331
— 73 — 5.81 522 S 06 041 871 341 941
54 — — — 522 M 55 011 871 651 941

— 54 03 22 522 M 06 041 871 651 941
55 — — — 052 M 06 041 302 471 861

— 55 73 03 052 M 56 041 302 471 861
57 — — — 082 S 56 041 922 481 091

— 57 54 73 082 S 57 041 922 481 091
09 — — — 082 M 56 041 922 012 091

— 09 55 54 082 M 57 041 922 012 091
011 — — — 513 S 56 041 452 302 612

— 011 57 55 513 S 08 071 452 302 612
231 — — — 513 M 56 041 452 822 612

— 231 09 57 513 M 08 071 452 822 612

.aiDeziStfahS
†U

)mm(

htgneLtfahS
†)W-N(

)mm(

eziSyeK
)H,W:erauqS(

)mm(
7 61 2
9 02 3
11 32 4
41 03 5
61 04 5
81 04 6
91 04 6
22 05 6
42 05 8
82 06 8
23 08 01
83 08 01
24 011 21
84 011 41
55 011 61
06 041 81
56 041 81
07 041 02
57 041 02
08 071 22
58 071 22
09 071 52
59 071 52
001 012 82
011 012 82
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