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Submitted for recognition as an American National Standard

~A~ .The Engineering Society
~ For Advancing Mobility
~ Land Sea Air and Space®

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

PARTS AND
·COMPONENTS

PRACTICE

SAEJ637

Issued January 1954
Revtsed F~bruary1989

Superseding J637 JUN77

•

o AUTOMOTIVE V-BELT DRIVES

1. INTRODUCTION:

Selection and specification of belts have been major problems due to the lack
of a recognlzed industry standard for classifylng V-belts. according to
performance and quallty level.

From the very begl nnlng of the use of V-be lts on automottve drives, the
automotlve manufacturers and the V-belt manufacturers have employed
laboratory tests on the products for such purposes as product development,
source approval, and quallty verificatlon. This standard is the result of
the combtnedeffort of the users and suppllers.

2. SCQf.f:

The followi ng information is intended as a guide to be used forevaluatl ng
belt construction, source· approval , and qual1ty audit. TMs recommendation
has been prepared from eXisting literature, lncludlng standards,
specificatlons and data suppl1ed by both producers and users.

These recommendatlons cover drlve layout deta1.ls and V-belt testlng methods,
including test layout, pulley. dlameters, torque loads, and guldancefor
lnterpreUng test data. The appl1catlon of these automotive V-belts 15 to
power engtne or vehicle accessorles that are phystcally attached to the
engine.

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical andengineering 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 $ole responsibility of the user."

SAE reviews each technical report atleast every five years at which time it maybe reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1989 Society of Automotive Engineers, Inc.
All rights reserved.

------~,r

Printed in U.S.A.
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SAE J*b37 89 .. 8357340 0042031 7 II

Page 2

LZ •

3. GEt~EBAL-D~IVE LAYOUTCm~SIDERAttONS:

3.1 E,oweX.Jnnlmlssjon: When the engine is used to drive an external unit
equipped with industrial type pulleys and belts, it is recommended that the
power takeoff pulley on the engine be grooved according to the appropriate
industrial standard. There are four such standards. Three of these
standards are pUblished by the RMA-MPTA {Rubber Manufacturers
Association-Mechanical Power Transmission Association' and include Classical
Multi-V-Belt (A, B, C, 0 and E belt sections), Narrow Mult1-V-Belts (3, 5
and 8 V), and Single V-Belts (2, 3, 4 and 5 L). The fourth is published as
an American Society of Agricultural Engineers standard, V-Belt Drives for
Farm Machines.

The grooves in these four standards differ from each other in the reference
dimensions. They are not interchangeable with SAE grooves which were
standardized for engine accessory and other engine compartment drives.

3.2 Belt Speed: It is re~ommended that pulleys be as large as possible without
continuously exceeding 7000 ft/min (35.6 mts) belt speed. It is possible to
have peak belt speeds of 8500 ft/min (43.2 mts) but special pulleys may be
needed. Consult the pulley manufacturer to verify the pulleys can handle
the required rim speed.

3.3 P'u11eJ-:.s1z9J.: No pulley in the drive should be smaller than the recOl1l1lended
minimum effective diameters listed in SAE J636 FEB87, Table lA.

3.4 BeJt Length: Calculation of the belt effective length for a specific drive
involves several design considerations, including provision for ~dequate
installation and takeup.

To allow for belt installation and takeup, one pulley should be adjustable
from its initial position with the mean length belt at installation
tension. This formula gives the absolute minimum allowance for easy
installation- of ~he belt Without prying It over the sides of the grooves.

3.4.1 The following formula can be used to calculate the recommended m1ntmum
belt effective length for installation:

Min Belt EL • (1.005) (Ll) + L2 + Cx

Hhere:

Effective belt length (addition of span lengths and effective arc
lengths on the pulleys) around the drive with the tensioning
pulley in the minimum position. The 1.005 factor provides for
length change from slack to measuring tension.

2 X negative belt manufacturing center distance tolerance.
(Table 4, SAE J636)

CI. Length to account for belt worked into groove. Installation
constant (Cx) found in Table 3.

3.4.2 Select a belt to be used that has a nominal effective length equal to or
greater than the recommended minimum EL.
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SAE J*637 89 .. 8357340 0042032 9 ..

J637

3.4.3 Calculate the maximum required effectfve length around the drive to
provide for take-up:

Maximum required belt path length = (1.005) L3 + L4 + LS + L6
Where:

L5 =

Nominal Belt EL as defined in 3.4.2. The 1.005 factor accounts
for elongation from measuring to installation tension.

(0.01) (EL) -- Allows 1% for tensile member growth and belt wear
during service life.

2 X positive belt manufacturing center distance tolerance.
(Table 4, SAE J636)

Belt seating factor (0.38 in, 9.6 mm)

•

3.5 PUll~y- Misaligr:Ulle.n.t.: The recommended maximum misalignment between pulleys
is 1/16 in/ft of span length (1.6 per 300 mm span length) or approximately
1/3 of 1 deg.

4. V-BELT FATIGUE TEST METHQD:

The belt shall be mounted on a-test layout as shown in Fig.' 1 with pulley
diameters and speeds as given in Tables 1 and 2. The horsepower (kilowatts)
to be absorbed at the driven pulley shall be compatible wft~ the tension
pulley diameter and belt length ·as shown in Tables 1 and 2.

."

The driver pUlley speed (rpm) shall be used in the torque load calculation
and the torque load shall be kept constant without compensation for loss of
driven pUlley rpm resulting from belt slippage and creep •
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J637 Page 4

~VERTICAL
/ CENTER LINE

t·1EANS FOR LOCI<ING
TENSI8N PULLEY NOT SHOWN

HORIZONAL CENTER LINE

~~ WEIGHTS (FORCE)
~ NO. OF LB ~ 10 X NO. OF HP

(NO. OF N ~ 60 X NO. OF KW)

*Dimension a is adjusted for various length belts to maintain tension pulley
midway vertically between driver and driven pulleys.

**45 deg is specified for initial test configuration and may change slightly with
resets as test progresses.

FIGURE 1 - V-Belt Fatigue Test

4.1.3 Restart with the dynamometer load and run until the slip reaches 8% or
until the belt will no longer transmit the load uniformly because of
breakage or rough running.

4.1.4 Whenever the slip reaches 8%, stop the machine, allow to stand for a
minimum of 20 min, unlock the tension pulley center, restore the initial
tension, relock, and restart the machine.

4.1.5 Record the number of hours run and the number of resets (exclusive of the
5 min run-in).

4.1.6 The ambient temperature shall be 80-90°F (27-32°C). An increase in
internal belt temperature will reduce belt life. Internal belt
temperature is dependent upon ambient temperature as well as other test
conditions.

5. TEST PERFQRMANCE GUIPELINES:

The test life which a belt must attain shall be according to agreement
between user and manufacturer. However, typical curves of average test life
versus belt length are shown in Fig. 2. The typical curves of Fig. 2 are
constructed with the belt life varying as the 2.75 power of belt length for
the test conditions given in Tables 1 and 2. The acceptable number of
retensionings after the initial 5 min run-in shall be according to agreement
between the manufacturer and user.
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•

5. (Conti nued)

The belt manufacturer's test data on belts of a certain construction
specification shall be considered valid for evaluation of all belts of the
same construction specification regardless of the intended user. Belts shall
be considered to be of the same construction specification when they are the
same with respect to the manufacturer's cross section dimensions, material
specifications, and method of manufacture.

In evaluating for part source approval and for production quality
surveillance, test data for the entire length group containing a part in
question shall be considered pertinent. The design of some test machines may
not accommodate the shortest lengths shown in Fig. 2. In such cases, test
data on some longer be1t(s) of the same construction specification and within
the length group 28-40 in 010-1020 mm) shall be used. Similarly, test data
on belt(s) within the length group 56-68 in (1420-1730 mm) shall be used for
lengths beyond 68 in (1730 mm). '

Whether testing is performed for part source approval or for production
quality surveillance, a realistic statistical guide to acceptability would be
"not more than 10% of test lives shall be permitted to fall below 50% of the
specified average life."

For part source approval, test data of the immediately'preceding three month
period shall be considered pertinent. When such da.ta are not sufficient for
the statistical evaluation, the manufacturer may have the option of
submitting data for source approval on a "sample" of the part under -.
consideration or on samples of the same length group and construction
specification. Because the data would be limited to this situation, a guide
to approval could be to permHno test results to be below 50% of the
specified average life.

The phi un' symbol is for the convenience of the user in locating areas
where technical revisions haVe been made to the previous issue of the report.
If the symbol is next to the report title, it indicates a complete revision of
the report. .

/~------

"""""
/~--------'-,
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Page 7 eAe
J637......®

TABLE lA - Test Conditionsa

Plain Section Be lts, (in)

Diameter Where
Specified Groove

Width Occurs DriveR
(w/o Width Tol) Pulley

SAE Standard DR & DN Tension Speed
Belt Groov.e Pulleys Pulley RPM Load Length Range
Size Width ±0.010 ±0.010 ±2% HP Total Preferred

0.250 0.248 4.750 2.250 4900 8.50· Under 40 36 - 40
9.50 40 - 55 45 - 50
b Over 55 55 - 60

0.315 0.315 4.750 2.250 4900 9.25 Under 40' 36 - 40
10.25 40 - 55 45 - 50
11.25 Over 55 55 - 60

0.380 0.380· 4.750 2.500 4900 10.00 Under 40 36 - 40
11.00 40 - 55 45 - 50
12.00 Over 55 55 - 60

, .

0.440 0.441- 4.750 2.750 4900 10.75 . Under 40 36 - 40
.'; 11.75 40 - 5'5 45 - 50

12.75 Over 55 55 - 60

0.500 0.500 5.000 3.000 4700 12.00 Under 40' 36 - 40
13.00 40 - 55 45 - 50
14.00 Over 55 55 - 60

11/16 0.597 .5.000 3.500 4700 13.00 Under 40 36 - 40
(0:60Q) 14.00 40 - 55 45 - 50

15.00 Over 55 55 - 60

3/4 0.660 - 5.000 3.625 4700' - 13.50 Under 40-· 36 - 40
(0.660) 14.50 40 - 55 45 - 50

15.50 Over 55 55 - 60

7/8 0.785 6.000 4.000 3900 b b b
(0.790)

-~--

1 0.910 7.000 4.625 3350 b b b
(0.910)

a = Groove details as given in SAE J636, Tabl e lA, Fig. 1
b = Values to be per agreement between user and manufacturer

(insufficient usage for recommendations)

-------\ ,r--------"
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J637 "'a Page 8

TABLE lB - Test Conditionsa

Plain Section Belts, (mm)

Diameter Where
Specified Groove

Width Occurs Driver
(w/o Width To1) Pulley

SAE Standard DR &DN Tension Speed
Belt Groove Pulley Pulley RPM Load Length Range
Size Width to.25 to.25 t2% ...1sli... Total Preferred-

6A 6.3 120.5 57.0 4900 6.3 Under 1020 920 - 1020
7.1 1020 - 1400 1140 - 1270
b Over 1400 1400 - 1520

SA 8.0 120.5. 57.0 4900 6.9 Under 1020 920 - 1020
7.6 1020 - 1400 1140 - 1270
8.4 Over 1400 1400 - 1520

lOA 9.7 120.5 63.5 4900 7.5 Under 1020 920 - 1020
8.2 1020 - 1400 1140 - 1270
8.9 Over 1400 1400 - 1520

IIA 11.2 120.5 70.0 4~00 8.0 Under 1020 920 - 1020
8.8 1020 - 1400 1140 - 1270
9.5 Over 1400 1400 - 1520

13A 12.7 127.0 76.0 4700 8.9 Under 1020 920 - 1020
9.7 1020 - 1400 1140 - 1270

10.4 Over 1400 1400 - 1520

1SA 1S.2 127.0 89.0 4700 9.7 Under 1020 920 - 1020
10.4 1020 - 1400 1140 - 1270
11.2 Over 1400 1400 - 1520

17A 16.8 127.0 92.0 4100 10.1 Under 1020 920 - 1020
10.8 1020 - 1400 1140 - 1270
11.6 Over 1400 1400 - 1520

20A 20.0 1S2.5 101.5 3900 b b b

23A 23.1 118.0 117.5 3350 b b b

a • Groove details as given in SAE J636, Table lB, Fig. 1
b • Values to be per agreement between user and manufacturer

(insufficient usage for recommendations)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j6
37

_1
98

90
2

https://saenorm.com/api/?name=14a4769559e656fd95e8561b1ca4fa4a


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                          

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAE J*637 89 II 8357340 0042038 T II

•
Page 9

TABLE 2A - Test Condttionsa

Cog, or Notched Belts, (in)

J637

Diameter Where
Specified Groove

Width Occurs DriveR
(w/o Width To1) Pulley

SAE Standard DR & DN Tension Speed
Belt Groove Pulleys Pulley RPM Load Length Range
Size Width to.010 to.010 t2% HP Total Preferred-

0.250 0.248 b b b 1> ~ b b

0.315 0.315 b b b b b b

0.380 0.380 4.750 2.250 4900 10.00 Under 40 36 - 40
11.00 40 - 55 45 - 50
12.00: Over 55 55 - 60

0.440 0.441 4.750 2.500 4900 10.75 Under 40 36 - 40
11.75 40 - 55 45 - 50
12.75 Over 55 55 - 60

0.500 0.500 5.000 2.750 4700 12.00 Under 40 36 - 40
13.-00 40 - 55 45 - 50
14.00 Over 55 -55 - 60

11/16 0.597; 5.000 '3.250 4700 13.00 Under 40 36 - 40(0.600) 14.00- 40 - 55 45 - 50
15.00: Over 55 55 - 60

3/4 0.660-· 5.000- 3.375 4700 13.50 Under 40 36 - 40(0.660) 14.50 40 -55 45 - 50
15.50 Over 55 55 - 60

7/8 0.785 6.000 3.750 3900 1> b b(0.190)

1 0.910 7.000 4.375 3350 b b b(0.910)

a = Groove details as given in SAE J636, Table lA, Fig. 1.
b = Values to be per agreement between user and manufacturer

(insufficient usage for recommendations)

/------~"
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J637 ME* Page 10

TABLE 2B - Test Conditionsa

Cog t or Notched Belts t (mm)

Diameter Where
Specified Groove

Width Occurs DriveR
(w/o Width To1) Pulley

SAE Standard DR &DN Tension Speed
Belt Groove Pulley Pulley RPM Load Length Range
Size Width :1;0.25 ±0.25 :1:2% ..!R.. Total Preferred-

6A 6.3 b b b b b b

8A 8.0 b b b b b b

lOA 9.7 120.5. 57.0 4900 7.5 Under 1020 920 - 1020
8.2 1020 - 1400 1140 - 1270
8.9 Over 1400 1400 - 1520

11A 11.2 120.5 63.5 4900 8.0 Under 1020 920 - 1020
8.8 1020 - 1400 1140 - 1270
9.5 Over 1400 1400 - 1520

13A 12.7 127.0 70.0 4700 8.9 Under 1020 920 - 1020
9.7 1020 - 1400 1140 - 1270

10.4 Over 1400 1400 - 1520

15A 15.2 127.0 82.5 4700 9.7 Under 1020 920 - 1020
10.4 1020 - 1400 1140 - 1270
11.2 Over 1400 1400 - 1520

17A 16.8 127.0 85.5 4700 10.1 Under 1020 920 - 1020
10.8 1020 - 1400 1140 - 1270
11.6 Over 1400 1400 - 1520

20A 20.0 152.5 95.0 3900 b b b

23A 23.1 178.0 111.0 3350 b b b

a = Groove details as given in SAE J636 t Table lB t Fig. 1
b =Values to be per agreement between user and manufacturer

(insufficient usage for recommendations)
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Page 11
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TABLE 3 - Clearance Factor for Belt Installation

SAB SIZE C
ENGLISH METRIC ENGLISH METRIC

SINGLE MULTIPLE SINGLE MULTIPLE

0.250 6A 0.245 0.490 6.2 12.4

0.315 8A 0.240 0.480 6.1 12.2

0.380 lOA 0.300 0.600 7.6 15.2

0.440 llA 0.300 0.600 7.6 ' 15.2

0.500 . 13A 0.390 0.780 9.9 19.8

11/16 15A 0.350 0.700 8.9 17.8

3/4 17A 0.425 0.850 10.8 , 21.6

7/8 20A 0.485 0.970 12.3 24.6

1 23A 0.510 1.020 13.0 26.0

.r~------' -----~r-
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