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4. PULLEYS MATI
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section.
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The diameter over
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elt misinstallation.
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e on automotive accessory drives.
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NG WITH V-RIBBED BELTS

this document to relate the belt profile to the pulley profile using the variables
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er Definitions
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ptional folded pulley

palls (DoB) s the only diameter measured on a pulley in the groove/flange arga. There are other

10 mm. See Tables

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2009 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)

Fax: 724-776-0790

Email: CustomerService@sae.org

http://www.sae.org



https://saenorm.com/api/?name=ff228a530921f2a9ff46486a7ce00405

SAE J1459 Revised DEC2009 Page 2 of 9

TABLE 1A - PULLEY DIAMETER - 40 DEGREES GROOVE
(for calculation purposes only - 40 degrees groove)

Diameter Definition
Effective Db - 0.99 (Groove Dia. with 0.25R Tip)
Effective Db - 1.706 (Groove Dia. with 0.48R Tip)
Apex Db - 0.03 (Flank Intersect.)
Pitch Db + 2PBAg (To Cord Line)

Db + 2.01 Ref. (Previous Defined Estimate)

TABLE 1B - PULLEY DIAMETER - 37 DEGREES GROOVE
(for calculation purposes only - 37 degrees groove)

Diameter Definition
Effective Db - 0.82 (Groove Dia. with 0.25R Tip)
Effective Db - 1.648 (Groove Dia. with 0.48R Tip)
Apex Db - 0.26 (Flank Intersect.)

Pitch Db + 2PBAg (To Cord Line)
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FIGURE 1 - BELT DIMENSIONING TEMPLATE
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Notes:

1. This template applies to pulleys with DoB >70mm except where

shown
2. All dimensions apply
3. Dimensioning and to
4. Digital profilometer/v

unpainted
lerancing to ASME Y 14.5M-1994
ision system required for production metrology

5.Points B & C must be on a line at a greater diameter than the tangent

point of the root radii

6. Points D & E must be on a line at a greater diameter less than the tip

radii

Y and Z are functions of material thickness and supplier processes; to

be defined numerica

ly on the drawing.

a/2 £1°

Coating must be smoo

Tolerances are recomi
metrological data by

Unless otherwise spec
Max imbalance = 44/R|

h and even within AREA A

nended values, and may be modified based on
agreement between OEM and supplier

fied:
g-cm (R = highest pulley ratio for this pulley)

b[1.6]A[B]

Stamped surfaces [

Providing a+1° Js

datum feature)[ A .-
! centerplane’estab
' a = 40° ffor DoB>7|
a =-37° for DoB<7|

is syrface feature parallel to

aintained. Groove

angle assessed when mounted on

—<€ with gage

ished by datum
Dmm

Dmm

he sheave plane

Pulleys with DoB| <70mm iScaxis of rotation or feature gerpendicular to |I|—<
or may be primary depending upon
~| [] o] [« [ [o application (e.g. push-on versus bolf-on)
=T
c]
R AREA A
! I | | | — || o mllon||~| |
a1 3 | Il | il A4
[} M~ = o™ o (=]
> x > x x x
o™~ oN o™~ o~ o~ o~
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.b+0.4
[ Jo.25]a 8]
RADIAL & AXIAL
ASSESSED IN ALL GROOVES PHARP EDGES Jw—»K
2x5° +5°¢
0.35+0.15
{ E
2x3.2+0/2 J RO .4 0.2
T A A L
RN '
l < »E
- Ud B‘\fc B%I TERNATIVE SHAPE
- +
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/ AesB - (e>A
SHEAVE PLANE - 6X|R0O.42 |RD.5MAX
[~ ]o.5] Best
TYPICAL TO
ESTABLISH PROFILE
GROOVE SURFACE FINISH 1.6
FIGURE 2 - 'SPLIT' PULLEY DIMENSIONING TEMPLATE (6) GROOVE SHOWN (TYPICAL)
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Notes:

1. This template applies to pulleys with DoB >70mm except where

shown
2. All dimensions apply
3. Dimensioning and tol
4. Digital profilometer/vi

unpainted
erancing to ASME Y 14.5M-1994
sion system required for production metrology

5. Points B & C must be on a line at a greater diameter than the tangent

point of the root radii

6. Points D & E must be on a line at a greater diameter less than the tip

radii

Y and Z are functions of material thickness and supplier processes; to

j al2 £1°

be defined numerically on the drawing. . . o
Coating must be smooth and even within AREA A I >v Providing a1 Jg Talntalned. Groove
» ' angle assessed when mounted on
Tolerances_are recomrpended values, and may be mOdIerd. based on | datum featura _4 with gage
metrological data by|lagreement between OEM and supplier | centerplanelestablished by datum E_q
Unless otherwise specffied: ' a = 40°for DoB>7Pmm
Max imbalance = 44/R|g-cm (R = highest pulley ratio for this pulley) a {7 jor DoB<7pmm
ENCIRCLED VIEW B
Stamped surfaces E. [1.6]A[B] ENLARGED
is surface feature parallel to fhe sheave plane
Pulleys with DoB| <70mm iScaxis of rotation or feature gerpendicular to
[Al-=¢or [B]—« may be primary depending upon
~| [o] [o] [« [H S application (e.g. push-on versus bolf-on)
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FIGURE 3 - 'FOLDED' PULLEY DIMENSIONING TEMPLATE (6) GROOVE SHOWN (TYPICAL)
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Notes:

1. This template applies to pulleys with DoB >70mm except where

shown

2. All dimensions apply unpainted
3. Dimensioning and tolerancing to ASME Y 14.5M-1994
4. Digital profilometer/vision system required for production metrology

5. Points B & C must be on a line at a greater diameter than the tangent
point of the root radii

6. Points D & E must be on a line at a greater diameter less than the tip

radii

Y and Z are functions of material thickness and supplier processes; to

be defined numerica

ly on the drawing.

a/2 +1°

Coating must be smoo

h and even within AREA A

Providing a+1" Is

angle assessed w

Taintained. Groove

en mounted on

Tolerances are recommended values, and may be modified based on datum featura .__4 with gage
metrological data bylagreement between OEM and supplier I centerplanelestablished by datum [E_4
Unless otherwise specffied: ' a = 40°for DoB>7Pmm
Max imbalance = 44/R|g-cm (R = highest pulley ratio for this pulley) a {7 jor DoB<7pmm
ENCIRCLED VIEW B
Stamped surfaces [} [1.6[A[B] ENLARGED
is surface feature parallel to fhe sheave plane
Pulleys with DoB| <70mm iScaxis of rotation or feature gerpendicular to
[Al-=¢or [B]—« may be primary depending upon
~| [o] [o] [« [ & application (e.g. push-on versus bolf-on)
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FIGURE 4 - OPTIONAL 'FOLDED' PULLEY DIMENSIONING TEMPLATE (6) GROOVE SHOWN (TYPICAL)
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5. MEASUREMENT METHOD

Since the templates in Figures 1 to 4 have profile of a line callouts, it is necessary to capture the entire profile digitally and
compare it to the drawing dimensions. This requires a digital profilometer or digital vision system and eliminates the
optical comparator as acceptable for metrology. Because of the inherent speed of these devices, the frequency of audit
may have to be reduced, depending on the process used in production. If verification of ongoing quality requires more
frequent measurement, the audit with the profilometer is still required, while the supplier can use traditional methods to

measure additional belts or pulleys to satisfy an internal process control characteristic, if they feel the
6. BELT DIMENSION DETERMINATION

The shape of the be cha , ,
manufacture and masurement The mtent of the document is to achleve a premse mating of the b
grooved pulley. The 37 degree pulley standard deals with the distortion of the belt around smalldi
larger pulleys, the 40 degree belt rib angle is to be defined on a 127 mm pulley as measured-in a
compound casting, ¢r equivalent. The detail drawing is to show the rib dimensions as meéasured in
digital profilometer [usually flat). These dimensions may be different from those measured in t
relationship between the arch and the production measurements due to the rubbet distortion is ¢
dimensions shall not be measured on an ongoing basis, but rather the detail drawihg dimensions
profilometer method
7. METROLOGICAL ISSUES
In order to facilitate
permissible to calcu
defined by points alq
with increasing dist
supplier and OEM.

the execution of the programs for digital profilometers to measure both bel
ate the points defined on the flanks of the belt ribs or pulley grooves. This can b
ng the rib/groove flank line between the tangent points of the tip and root radii.
bnce between the points selected. Precise methodology can be mutually ag

8. V-RIBBED BELT SIZE

Belt size is designated by a standard series of alphanumeric characters. Belts measured on a metr
designated by the pumber of ribs followed by the belt cross-sectional size (“PK” or “PL”) and th
millimeters. For example, 6PK1370 signifiesa 6-rib “PK” section belt, with an effective length of 1370

9. MEASUREMEN| OF V-RIBBED BELTS

The length of a V-ribbed belt is,determined by use of a measuring fixture comprised of two pulleys
method of applying force, and’aymeans of measuring the center distance between the two pulleys. O
is fixed in position
shown schematically in Figure 5. Grooves of master inspection pulleys shall be machined to dimensi
in Table 2, treated tq resist wear, and checked periodically for wear and damage.

need.

olded, or between
Elt as bent around a
ameter pulleys. For
h arch with a dental
production with the
he arch. Once the
stablished, the arch
representing the flat

ts and pulleys, it is
e done from the line
[5age R&R improves
reed upon between

¢ length system are
e effective length in
mm.

of equal diameter, a
ne of the two pulleys

hile the-other is movable along a graduated scale. Both pulleys are allowed to fotate. The fixture is

bn tolerances shown

TNy, _—
(@) TOTAL
MEASURING FORCE

FIGURE 5 - DIAGRAM OF A FIXTURE FOR MEASURING V-RIBBED BELTS
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