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Draft Sri Lanka Standard
SPECIFICATION FOR AUTOMOTIVE V-BELTS

FOREWORD

This standard was finalized by the Sectoral Committee on Polymer and
Polymer Products and was authorized for adoption and publication as a

Sri Lanka Standard by; the council of the Sri Lanka Standards
Institution on .g?ff.J.Lzzg,lg,‘.

For the purpeose of deciding whether a particular requirement of this
specification is complied with, *+4c final value, ohserved_ or
calculated, expresczing tihe result of a test or an analvsis, shall be
rounded off in accordance with CS 102. The number of significant
places retained in the rounded off value shall be the same as that of
the specific value in this specification.

Guidelines for the determination of a compliance of a lot with the
requirements of this standard based on  statistical sampling and
inspection is given in Appendin A.

In the preparation of this standard, the valuble assistance derived
from the following publication is gratefully acknowledged.

BSAU 150b : 1984 Specification for Automotive V-belts and Pulleys.

1 SCOPE

This specification prescribes the requirements, methods of test for
automotive rubber V-belts

2 REFERENCES

SLS 37 Soft soaps

CS 102 Presentation of numerical values

SLS 297:Part 4 Determination of hardness

SLS 428 Random sampling methods.

ISO 1813 Antistatic endless V-belts - Electrical conductivity
characteristic and method of test

ISO 1817 Rubber, Vulcanized - Determination of the effect

of liquids.
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3 DEFINITIONS

For the purpose of this specification, t}= {s/lowing definitions shall
apply; .

3.1 Y-belt : An endless flexible belt having a cross section that
appruximates to a regular trapezium. On 1 -ross section of a straight
sided belt, the trapezium . is outlined by the base, sides and top of
the belt. The intersection of the extercad profiles of the base,
sides and top occurs when the corners are cut short or rounded.

3.2 V-groved pulley : A pulley with one =r more grooves around the
circumference. The grooves have prifiics of a truncated, non
rncated or rounded "V" that is symmet+ica' to the pulley axis.

3.3 Effective width (We) : A groove width dimension characterizing
the groove profile. It is a defined “4"ue ot subject to tolerance
(see figure 4).

3.4 Effective diameter (de) : The ianet: of the pulley at the
effective width of the pulley groove (saz2 figre 4).

3.5 V-belt drive : A drive comprising sve <~ more belts mounted on
V--grooved pulleys. The profiles of the '« it and the pulley grooves
ara such that. the belts only come into - rta. - with the sides of the
pulley grooves and not with the base of t. o g roves.

3.t top-width (W) : The larger width ¢! {t~s trapezium outlined on a
cross section (see Figure 1)

2.7 height (T) : The height of the trapszium outlined on a cross
sectiva (see Figure 1). :

2.8 angle (A) : The incliuded angle ob:ained by extending the side
of th2 belt (see Figure 1).

3.9 =ffective length (Le) : The lengtn of a line circumscribing a
hel a: the effective diameter (see 3.4 of .he measuring pulleys.

3.1 ride-out : The distance from *he top of the belt to the
eftfective width level of the pulley (sew fioure 2).

3.11 effective circumference (Ce) : 'ne ¢ -cumference of a circle
with a diameter equal to the effective al-mel e,

3.12 ftroove angle (a) : The included any,. e olitained by extending the
sides of the pulley grooves (see figure v ;

Note :

tor any given belt section the pulley greove ngle will have a value
2eneadent on the effective diameter of vhe .. lay.
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4 DESIGNATION

V-belts shall be designated by the groove profile (AV 10 or AV 13) and
by their nominal effective length.

Eg. ‘ AV 10 1250
groove profile (mm)

effective length (im)

5 DIMENSTONS

5.1 Cross section- dimensions

The nominal cross section dimensions and the nominal . included angle
shall be as given in Table 1.

TABLE 1 - Nomi =l dim~ncicns of belt cross scecticn

1S1.,Belt designation iTop width  |Height i Included angle !
No. | (W) mm 1 (T) mm i (A0) 1
V(1)) (2) E (3) v (4) o (5) 5
Lt i ] ] 3
1) AV 10 , 10 ! 8 : 40

y 11 AV 13 ' 13 ' 10 ' 40 X
t 1 ] [} I i
1 ' ] ] ] I

A———

FIGURE 1 - Cross section of V-belt
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5.2 Effective length (Le)

The effective length shall be as agreed to beti:zen the purchaser and
the supplier. It shall be measured in ancordance with the method
given ir. Appendix C.

5.3 “olerance on nominal belt length

The tolerance on nominal belt length shall te Z 0.6 per cent or
+ 6 mn, whichever is greater.

NOTE, - A range of recommended nominal belt. lengths are given in
Appoencix B. ‘

5.4 Matched set tolerance

In order to avoid an uneven distribution of load, belts used on a
multi~belt drive shall be length matchev. Thz maximum variation. of
length witkin a matched set shall be a5 oer cent or 2 mm whichever
is greater.

5.5 Variatidn-qf belt cross section

The variation of the belt cross section uhell ne such that, when the
telt is rotated slowly for at least one campletz revolution of length
cn the measuring fixture described in Apuendix C the pulley centre
distance shall not vary by more than 1.0 .

5.6 Belt ride—out

The we.an value of the ride-out (see Fipure 2" for the belt given in
Appencix B shall not exceed 1.6 + 0.8 mm.

Excep!. for variations due to fabric splices or brand identifications,
the variations in the belt ride-out shall be not more than 1.0 mm when
the belt is rotated slowly for at least cn2 complete revolution of
lergth on the measuring fixture described in Appendix C.

NOTE

Variations due to fabric splices or brzad identifications should be
ignoved. : )
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FIGJIRE 2 - belt ride-out
« 2oasuring pulley
6t JEFFORMANCE REQUIREyTHTS
6.1 Electrical resistance

The electrical resistance, R (in -0 ), when tested in accordance with
Appendix D shall not be greater than the value of the expression ;

14

0.6 L
————— X 108
I
where,
L is the dry distance, in mm between electrodes;
I is the sum of lengths, in mm, of the two sloping sides of the
belt = 2T sec (A/2);

T is the height: and

A is the include anglc.
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6.2 Resistance to 0il

Tke value for oil resistance shall be asu a3 eed to between the
purchaser and the supplier, when tested in accordance with

Append:x E.

6.3 Hardness of rubber core

The hardness shall be as agreed to between the purchaser and the
supplier when tested in accordance with SLS 797 : Part 4.

6.4 Resistance to high temperature

The V-nelt shall be free from cracks or ot“er visible defects that
would impair its service behavior and life, when tested in accordance
with thz method given in Appendix F.

7 MARKING
V-belts shall be marked legibly and ircvlibly on the outer surface
with the belt designation.
APPENDIX A

COMPLIANCE OF A LO:
Sampling scheme given in this Appendix :hould be applied where
cowp'iance of a lot to the requirements of this standard is to be
assensed based on statistical sampling and inspariion.
Where compliance with this standard iv v e assured based on
manafeciurer's control system coupled with fyps tests and check tests
or any cther procedure, appropriate scheme of »ampling and inspection
shoald be adopted. o
A.1 Lot
In any oonsignment all V-belts belonging to cne batch of manufacture
or svjypiv shall constitute a lot.
A.2 SCALE OF SAMPLING
Lot - In any consignment ail the V-belt:. of th: same designation and
manufacture under the same conditions of wanutscture shall constitute
a lot,

A.2 Scale of sampling

A.2.1 Number of V-belts to be selected f-ow a lot shall be in
acco-dance with follqwing table :
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Table 2 - Scale of sampling

iNumber of V-belts Number of V-belts Size of a sub

t ¥ 1)
i [ ] [}
i in a lot i to be selected 1 sample E
' (1) i (2) ' (3) "
i : | '
] t 1 )
1] ]
! upto 1200 : 8 E 2 E
1 ] ] 1
I ] i
i 1201-3200 : 13 : 3 !
t H ] - |
[ t
i 3201-10,000 ' ZC : &4 5
i 1 ] 1
! i
1 10,000 and above . | 32 E 5 E
1 1 1 i
] t ] ]

A.2.2 The V-belt shall be selected in random. In order to ensure
randomness of selzction; vandoe nieober tables as given in SLS 428
shall be used.

A.3  Number of tests

A.3.1 Each belt selected as in A.2.1 shall be inspected for marking
and requirements given in 5

A.3.2 Four subsamples each having size as given in column 3 of Table 2

shall be selected from the sample selected as in A.2.1 and shall be
tested as follows:

Sub sample 1 Flectrical resistance

Anbh sample 2 - Rasistarcs to oil

Sub gample 5> - hardness of rubber core

Sub sample 4 - Resistance to high temperature

A.4 Criteria for conformity

A lot shall be declared as conforming to the requirements of this
specification if the following conditions are satisfied.

A.4.1 Fach belt inspected as in A.3.1 satisfies relevant requirements.

A.4.2 Test result of each subsample satisfies relevant requirements.
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APPEND1Y 1

RECOMMENDED NOMINAL BiL.' J.4NGTHS

For AV 10 groova section
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For AV13 groove section
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APPENDIX C
MEASUREMENT OF EFFECTIVE LENGTH

1

B.1 APPARATUS

Measuring fixture, consisting of two pulley: with dimensions as shown
in Table 3 and Figure 3, with a groove section as shown in Figure 4,
and with one pulley centre fixed. The others pulley shall be movable
in a plane at right angles to the axes of t(he pulleys and in a line
with the grooves of the pulleys. The pulle .y shall be fully rotatable
and a mezns of applying a measuring force slsall a0 provided.

NOTE. This figure is diagrammatic only.

FIGURE 3 - Layoul of measuriog fisture
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FIGURE 4 -  Groove cross section of measuring fixture pulley

Table 3 - Dimensions and characteristics of measuring
fixture pulleys

. 1Belt (Eifec-jLkffec— !Fffec- :iipove!Grouve!Diameter !Distance
tdesi-ttive Itive Itive 1angle )depth !of balis/!between
ygan— (width diameter)circum—| , irollers |external
'tion | : ' 1 ference; ! \for  tangent
; : : : H : ichecking !plane of
' " ' ' " H pully yballs/

: : : : ' : igroove irollers
' 1 (We), i(de), 1(Ce), | (a) 1i(p), I(d), 1 (Re),
i y m | mm | mm { Bn @@ | mEm ) mm
(1) i (2) i (3) i (4) i (5) E (6) E (7) i (8) E (9)
1 1 1) 1 1 ] ] 1
'AV 10)9.7 195.540.2] 300 136+0.2!11.0 ! 9 + 0.01)103.77+0.05
ii JAV 13;12.7 95.540.2; 300 }36+0.2;13.5 (12 + 0.01}107.25+0.05
[} [} 1 ] 1 ] [] ]
1 ] ] 1 (] 1 ] 1
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B.3 FLOCEDURE

Mount the belt on the measuring fixture (B3.1) and position in the
grooves under a force of 270 N. Rotate tie pulleys at least twice to
seat the belt properly,before making anv measurements, so that the
measuring force (F) is equally divided belween .he two strands of the
belt.

B.4 CALCULATION

Effective length of the belt (Le) in mm = 20 + Ce
where,
¢ is the centre distance of the measuring ut+.lleys (see Figure 2),

(in mm) and

Ca is the effective circumference, of or: <1easuring pulley (see
column 5 of Table 3)(in mm)

APPENDIX D
DETERMINATION OF ELECTRICAL 1./SISTANCE

’

D.t1 :QINCIPLE

To determine the electrical resistance of velts using an insulation
teste: under specified limits of humidity and temperature.

D.2 Test pieces : The test shall be car:izd ou- on new, endless
v-belts.

D.3 AFPARATUS

».3.1 1Insulation tester, having a nomiaa’ ¢pen-circuit d.c.voltage
of 500V or any suitable instrument knowr. to g‘ve comparable results.
fhe tnst instrument shall be sufficient.y accurate to determine
cesistance to within 5 per cent and snall o' dissipate more than 3W
in the belt under test. ‘

8.3.% Cotton wool pad or clean cloth

U.3.%2 Liguid electrodes, comprising a uvcnd.cting liguid consisting of
the following :

Ratio
(a) Anhydrons polyethylene glycol of
relative molecular mass 600 800
(b) Water 200
{c) Soft soap in accordance with SL3 37 N1

.d). Potassium chloride 10
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D.3.4 Metal contacts, preferably made of brass, 25 mm wide,

constructed with a V groove and with an included angle appropriate to
the belt under test Metal contacts shall be clean. (See Figure 5)

- D.4 REAGENTS \

D.4.1 Dry fullers earth

D.4.2 Distilled water

D.5 Mechanical conditioning | -

After being strainad under ihe conditions specified in Ap@eﬂdix C,
maintain the belt- in the unstrained state at room temperature for '

24 h. . .

D.6 Preparation for test . .

After mechanical conditiopine as described in D.5, store the belt for
not less than 2h at room temperature in air with a relative humidity
of less than 70%.

Clean the surfaces of the conditioned belt which are to be used in
the test with the dry fullers earth (D.4.1) using clean pad of cotton
wool (D.3.2) and take care to avoid straining the belt.

After all traces of powder have been cleaned away, wipe the surfaces
over with a cotton wool pad moistened with distilled water. (D.4.2) and
rub dry with a clean cloth.

D./ PROCEDURE

D.7.1 Preparaticn of lic i Yestodes aud contacts

After the preparation of the belt for test in accordance with

D.5, apply the,liquid electodes (D.3.3) to two areas of the belt, each
extending 25 mm along the length of the belt, and across the full
width of the surfaces which make contact with the pulley groove and
located so that the dry distance between them is 100 + 6 mm.

Keep the electrode area completely wet until ‘the end of the test.

Apply the clean metal contacts (D.3.4) to the wetted areas of the belt
so that only the driving surfaces of the belt are in contact. Apply a
force of 1 N/mm to top width of the belt to press it into the V-groove
to ensure adequate electrical contact (see figure 5).

Ensure that the surface of the belt do not deform during the
application of the contacts or during the test.
H
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_!__ 25 mm
T metal contact
. "1“
100 £ 6 mm
' \
25 mm
/ metal contact
| i P Suitable weight which -
i ‘ ' s =+ will exert a force of
’ ‘ 1NImm to fop wi 'Y
l L,- , at each metal cu...acC
“ _ .

‘ , o o Belt
Angle 1)
. \insulated leads to suit belt - -~ Melal contact .,
razasuring instrument r_,_., A |=—insulating base

(b) End el2vetion of apparatus

{a) Plan of .pperatus

¥igure 5-Apparatus for measuring the electrical resistance of belts.
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D.7.2 Test

After mechanical coditioning and preparation apply the liquid
electrodes and metal contacts, as described in D.7.1 to the belt.
Measure the distance L between the contact areas of the belt and the
sum I of the heights of the two sidewalls of the belt. In no case
shall the voltage applied to the belt be less than 40 v.

D.7.3 Number of t=sts

#t ieast five fests shall be made on different arezs of the Leit.
Choced s thal Lbe tests will be representative o1 ti- whole nels

D.8 INTERPRETATION OF RESULTS
The specified limit value, R is calculated from the formula which is

defined in 6.1. None of the individual values obtained shall be more
than the specified value.

Appendix E

Qetermination of belt resistance to oil

Follow the procedure for the volumetric method described in

ISO 1817-1985 using o0il no.1 for the test liquid. Immerse the test
piece for 72 h at 70 + 1 ©°C. Racoid the percentage change "in
volume,

Appendix F

Determination of belt resistance to high temperature.

Age a belt in its natural shape for 70 h at 100 + 2 ©oC. Allow the
belt to return to room temperature and Flex the belt backwards around
a 75 mm diameter mandrel.

-/13
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