
Formulas

Required Given Formula
Full load motor torque (Tflmt), lb-ft Horsepower (P), hp

Shaft speed (N), rpm
5252 = Constant

Average dynamic braking torque
(Td), lb-ft

Total inertia reflected to brake (Wk²), lb-ft2
Shaft speed at brake (N), rpm
Desired stopping time (t), seconds
308 = Constant

T
Wk N

td = ×
×

2

308

Static torque (T), lb-ft Force (F), lb
Pulley or drum radius, (R), ft T = F x R

Overhauling dynamic torque reflected
to brake shaft (To), lb-ft

Weight of overhauling load (W), lb
Linear velocity of descending load (V),
ft/min
Shaft speed at brake (N), rpm
0.158 = Constant

.
T

W V
No = × ×0 158.

Static torque of brake (Ts), lb-ft
(General Guideline)

Dynamic braking torque required (Td), lb-ft
0.8 = Constant (derating factor)

Inertia of rotating load reflected to brake
shaft ( ), lb-ft2Wkb

2
Inertia of rotating load ( ), lb-ft2
Shaft speed at load (NL), rpm
Shaft speed at brake (NB), rpm

WkL
2

Equivalent inertia of linear moving load
reflected to brake shaft ( ), lb-ft2Wkw

2
Weight of linear moving load (W), lb
Linear velocity of load (V), ft/min
Shaft speed at brake (NB), rpm
2 = Constantπ

Equivalent ( )2V
N2 π B

Wk Ww
2 =

Kinetic energy of rotating load, (KEr), ft-lb Inertia of rotating load reflected to brake 
shaft ( ), lb-ft2

Shaft speed at brake (NB), rpm
5875 = Constant

Wkb
2

KE
Wk N

r
b B=

×2 2

5875

Kinetic energy of linear moving load 
(KEI), ft-lb

Weight of load (W), lb
Linear velocity of load (v), ft/sec
g = Gravitational acceleration constant, 

32.2 ft/sec2

KE
Wv

gI =
2

2

Change in potential energy (PE), ft-lb Weight of overhauling load (W), lb
Distance load travels (s), ft PE = Ws

Total energy absorbed by brake (ET), ft-lb Total linear kinetic energy, (KEL), ft-lb
Total rotary kinetic energy (KER), ft-lb
Potential energy converted to kinetic 

energy (PE), ft-lb

ET = KEL + KER + PE

Thermal capacity required for rotational
or linear moving loads (TC), hp-sec/min

Total system inertia reflected to brake 
shaft (Wk² ), lb-ft2

Shaft speed at brake (NB), rpm
Number of stops per minute (n), not less 
than one 3.2 x 106 = Constant

TC
Wk N nT B=

× ×
×

2 2

63 2 10.

Thermal capacity required for 
overhauling loads (TC), hp-sec/min

Total energy brake absorbs (ET), ft-lb
Number of stops per minute (n), not less 
than one 550 = Constant

TC
E nT=

×
550

Linear velocity, ft/min N = rpm
Diameter (D), ft V = N   D

T
P

Nflmt =
×5252

T
T

s
d=

0 8.

The following formulas cover the basic calculations used in brake application engineering.

Equivalent ( )2N
N

L

B
Wk Wkb L

2 2=

π

T

BACK TO APPLICATIONS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


