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V-Belts and Pulleys

RATIONALE

Although antiquated in design compared to today’s serpentine belt drives, V belts and pulleys are still common in many
emerging markets. Additionally more economical manufacturing methods have been introduced over the years for the

manufacture of the \}
alternate manufacturi

1. SCOPE
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4. PULLEYS

Pulleys are to conforin to requirements of Figure 1 and Tables 1A, 1B, 2A, and 2B.

belt pulleys. The scope of the revisions are to introduce the industry accept
ng method of spinning in comparison to cast/machined components.

vers standard dimensions, tolerances, and methods of measurement of V-
es.

ced publications specified herein.

re produced in a variety of constructions_ina basic trapezoidal shape. The ing
lain straight line or corrugated by means of cogs or notches for the purpose of
pulleys in the lower proposed diameter. Belts are to be dimensioned in suck
imensioned as described in subseguent sections.

able tolerance of the
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tide circumference of

increasing the belt(s)
a way that they are
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1. The sides of the groove are to be 3.2 ym (125 pin\A. A. maximum.

2. Radial runout is not to exceed 0.38 mm (0.015.in) full indicator movement (FIM). Axial runout
exceed 0.38 mm (0.015 in) FIM. Runout inthe two directions is measured separately with a b
mounted under spring pressure to follow_thegroove as the pulley is rotated. Diameter, load, a
overhang conditions may require or permit variations in the above-specified runout limits.

3. Bottom corner radii optional, but if used, it shall be below the depth, D.

4. In pulleys for use with belts in multiple on common centers, the diameters over the ball gages

with top limit of 0.30 mm (0!012"in) for diameters 152 mm (6 in) and above.

5. Centerline of groove is to be 90 degrees + 2 degrees with pulley axis.

6. The X dimension is radial. 2X is to be subtracted from the effective diameter to obtain "pitch di
for speed ratio calgUlations.

FIGURE 1 - V-BELT PULLEY DIMENSIONS

s not to
Il
hd

hre not

to vary from groove to groovesin.the same pulley more than 0.05 mm/25 mm (0.002 in/in) of digmeter,

pameter"”
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TABLE 1A - V-BELT PULLEY DIMENSIONS, MM
A
Groove® w D d S
Angle Effective Groove Ball or 2K Groove®
SAE Recommended’ (deg) Groove Depth RodDia 2X Ball® Spacing
Size Min 0.5 Width Min  (£0.013) Extension 2X* (£0.38)
Effective Dia
6A 57 36 6.3 7 5.558 4.16 1.0 8.00
8A 57 36 80 9 7142 563 13 10.49
10A 61 36 9.7 11 7.938 3.77 1.5 13.74
11A 70 36 11.2 13 9.525 5.88 1.8 15.01
13A 76 36 12.7 14 11.113 7.99 2.0 16.79
15A 76 34 642
Over 102 36 15.2 14 12.700 7.02 0 19.76
Over 152 38 7.56
17A 76 34 8.21
Over 102 36 16.8 15 14.288 8.82 0.5 21.36
Over 152 38 9.38
20A 89 34 11.77
Over 114 36 20.0 18 17.463 12.42 1.0 24.54
Over 152 38 13.02
23A 102 34 15.67
Over 152 36 23.1 21 20.638 16.33 1.5 27.71
Over 203 38 16.94

1PuII(-Jy effective diameters below those recommended should be used with caution, because power transmission and belt life may be reduced.
%41.0 for spun fabricated pulleys.
*2K dimensions are calculated in millimeters.
“2X is to be subtracted from the effective diameter to obtain "pitch diameter" for speed ratio calculation.
®*These values are intended for adjacent grooves of the same effective width (W). Choice of pulley manufacture or belt design parameter may
justify variance from these values. The S dimension shall be the same on all multiple groove pulleys in a drive using matched belts.
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TABLE 1B - V-BELT PULLEY DIMENSIONS, IN

A
Groove’ w D d S
Angle Effective Groove Ball or 2K Groove’
SAE Recommended® (deg) Groove Depth RodDia 2XBall Spacing
Size Min 0.5 Width Min  (£0.0005) Extension 2X°®  (+0.015)
Effective Dia
0.250 2.25 36 0.248 0.276  0.2188 0.164 0.04 0.315
0.315 225 36 0315 0354 02812 0222 0.05 0.413
0.380 2.40 36 0.380 0.433 0.3125 0.154 0:06 0.541
0.440 2.75 36 0.441 0.512  0.3750 0.231 0.0[7 0.591
0.500 3.00 36 0.500 0.551  0.4375 0.314 0.0B8 0.661
11/16 3.00 34 0.597 0.551 0.500 0-258 0.0p 0.778
(0.600) Over 4.00 36 0.280
Over 6.00 38 0.302
3/4 3.00 34 0.660 0.630 0:5625 0.328 0.0p 0.841
(0.660) Over 4.00 36 0.352
Over 6.00 38 0.374
7/8 3.50 34 0.785 0709 0.6875 0.472 0.04 0.966
(0.790) Over 4.50 36 0.496
Over 6.00 38 0.520
1 4.00 34 0:910 0.827 0.8125 0.616 0.06 1.091
(0.910) Over 6.00 36 0.642
Over 8.00 38 0.666

®Pulley effective diameters below those recommended should be used with caution, because power transmission and belt life may be reduced.
"+1.0 for spun fabricated pulleys.

82X is to be subtracted from the effective diameter to obtain "pitch diameter" for speed ratio calculation.

*These values are intended for adjacent grooves of the same effective width (W). Choice of pulley manufacture or belt design parameter may
justify variance from these values. The S dimension shall be the same on all multiple groove pulleys in a drive using matched belts.
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TABLE 2A - MEASURING PULLEY DIMENSIONS, MM

A
d4 Groove w D d dz
Effective Effective Angle Effective Groove Ball or Dia'® Over
SAE Dia Pulley (deg) Groove Depth Rod Dia Balls or
Size (£0.05) Circumference $0.15 Width Min (£0.013) Rods
(£0.05)
6A 97.03 304.8 36 6.3 7 5.558 101.18
8A 97.03 3048 36 80 Q 7142 102.66
10A 97.03 304.8 36 9.7 11 7.938 100.80
11A 97.03 304.8 36 11.2 13 9.525 102.91
13A 97.03 304.8 36 12.7 14 1+1.113 105.02
15A 97.03 304.8 34 15.2 14 12.700 103.45
17A 97.03 304.8 34 16.8 16 14.288 105.24
20A 121.29 381.0 34 20.0 18 17.463 133.06
23A 121.29 381.0 34 23.1 21 20.638 136.96
TABLE 2B - MEASURING PULLEY BIMENSIONS, IN
A
dq Groove w D d d,
SAE Effective Effective Angle Effective Groove Ball or Dia Over
Size Dia Pulley (deg) Groove Depth Rod Dia Balls or
us (+0.002)  Circumference +0.15 Width Min (+0.0005) Rods
(£0.002)
0.250 3.820 12.000 36 0.248 0.276 0.2188 3.984
0.315 3.820 12.000 36 0.315 0.354 0.2812 4.042
0.380 3.820 12.000 36 0.380 0.433 0.3125 3.974
0.440 3.820 12.000 36 0.441 0.512 0.3750 4.051
0.500 3.820 12.000 36 0.500 0.551 0.4375 4.134
11/16 3.820 12.000 34 0.597 0.551 0.5000 4.078
(0.600)
3/4 (0.660) 3.820 12.000 34 0.660 0.630 0.5625 4.148
7/8 (0.790) 4775 5-:000 34 0785 0709 076875 5.247
1(0.910) 4.775 15.000 34 0.910 0.827 0.8125 5.391

1%, dimensions are calculated in millimeters.
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5. V-BELT MEASUREMENT

Belt length and SAE size are defined by using effective length and rideout as measured in standard pulleys. These are
determined by use of a measuring fixture comprised of two pulleys of equal diameter, a method of applying force, and a
means of measuring the center distance between the two pulleys. One of the two pulleys is fixed in position while the
other is movable along a graduated scale. The fixture is shown schematically in Figure 2. Specifications for measuring
pulley dimensions are given in Tables 2A and 2B and Figure 3.

o) TOTAL
MEASURING FORCE
\

NIOTE—The outside diameter and the effective diameter on the measuring pulley are ‘one and the samsq.

FIGURE 2 - DIAGRAM OF A FIXTURE FOR MEASURING V-BELTS

RIDE-OUTH

FILE BREAK
CORNERS

NOTE: The outside diameter and the effective diameter on the measuring pulley are one and the same.

FIGURE 3 - MEASURING PULLEY DIMENSIONS
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5.1 Length

To measure the length, the belt is placed on the measuring fixture at the force shown in Tables 3A and 3B, and rotated
around the pulleys at least two revolutions of the belt to seat the belt properly in the pulley grooves and to divide the total

force equally between the two strands of the belt.

The mid-point of the center distance travel of the movable pulley

defines the center distance and will be measured through one revolution of the belt minimum after the two seating
revolutions. The belt effective length is equal to two times the center distance plus the effective pulley circumference.
Standard belt center distance tolerances are shown in Tables 4A and 4B.

TABLE 3A - MEASURING CONDITIONS AND RIDEOUT, SI UNITS

Total
oot

Ridaautdl

LAY A~A~A~ LY

SAE Size Measuring Rideout"’ Tolerance

Metric Force, N mm mm
6A 222 0.8 +0.8
8A 222 0.8 +0.8
10A 267 1.5 +1.1
11A 267 1.0 +1.1
13A 267 1.5 +1.1
15A 267 2.3 +1.1
17A 356 23 +1.1
20A 445 2.3 +1.1
23A 534 2.3 +1.1

TBALE 3B - MEASURING CONDITIONS AND RIDEOUT,
U.S. CUSTOMARY UNITS

Total Rideout!"
SAE Size. *. Measuring Rideout’”  Tolerance
In Force, Ibf in in

0.250 50 0.031 +0.031
0.315 50 0.031 +0.031
0.380 60 0.060 +0.045
0.440 60 0.040 +0.045
0.500 60 0.060 +0.045
11/16 (0.600) 60 0.090 +0.045
3/4 (0.660) 80 0.090 +0.045
7/8 (0.790) 100 0.090 +0.045
1(0.910) 120 0.090 10.045

""The belt rideout, as measured along the circumference of the belt, must fall within the specified tolerance at all points with the exception of
measurements at points of dimension variations inherent to the manufacturing process or product such as material splices, belt

identifications, etc.

"?The belt rideout, as measured along the circumference of the belt, must fall within the specified tolerance at all points with the exception of
measurements at points of dimension variations inherent to the manufacturing process or product such as material splices, belt

identifications, etc.


https://saenorm.com/api/?name=0091ab77c0b321bb0a0542414dca5297


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


