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IS0 1 604 :  1 999 (E)  

Foreword 

IS0 (the International  Organization for Standardization)  is a worldwide federation of 
national  standards bodies (IS0 member bodies) .  The work of preparing International  
Standards is normal ly carried out through IS0 technical  commi ttees.  Each member 

body interested in a subject for which a technical  commi ttee has been establ ished has 
the right to be represented on that commi ttee.  International  organizations,  govem- 
mental  and non-governmental ,  in l iaison wi th  ISO,  also take part in the work.  IS0 
col laborates closely wi th  the International  Electrotechnical  Commission (IEC)  on al l  

matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  commi ttees are ci rculated to 

the member bodies for approval  before thei r acceptance as International  Standards by 
the IS0 Counci l ,  They are approved in accordance wi th  IS0 procedures requiring at 
least 75 % approval  by the member bodies voting.  

International  Standard IS0 1 604 was prepared by Technical  Commi ttee ISO/TC 41 ,  
Pul leys and bel ts l including veebeltsl .  

This second edi tion cancels and replaces the fi rst edi tion (IS0 1 604:  1 9761 ,  of which i t 
consti tutes a technical  revision.  

Annex A of this International  Standard is for information only.  

0 IS0 1 969 

Al l  rights reserved.  No part of this publ ication may be reproduced or uti l ized in any form or by any 

means,  electronic or mechanical ,  including photocopying and microfi lm,  wi thout permission in 
wri ting from the publ isher.  
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INTERNATIONAL STANDARD IS0 1 804 :  1 989 (El  

Bel t drives -  Endless wide V-bel ts for i ndustrial  speed-  

changers and  groove profi les for corresponding  pul leys 

1  Scope 

This International  Standard speci fies the principal  dimensions 

of endless wide V-bel ts for i ndustrial  speed-changers,  and the 

groove profi les of corresponding  fixed or variable diameter 

pul leys.  

I t does not apply to speed-changer bel ts used ei ther as parts of 

farm-machines (in  particular harvesters) ,  which  are stan-  

dardized in  IS0 341 0,  or for the propulsion of sel f-propel led 

vehicles (motor-cycles,  scooters,  cars) .  

2 Normative references 

The fol lowing  standards contain provisions which,  through 

reference in  this text,  consti tute provisions of this International  

Standard.  At the time of publ ication,  the edi tions indicated 

were val id.  Al l  standards are subject to revision,  and parties to 

agreements based on this International  Standard are encouraged 

to i nvestigate the possibi l i ty of applying the most recent 

edi tions of the standards l isted below.  Members of IEC and IS0 

maintain  registers of currently val id  International  Standards.  

IS0 1 081  :  1 980,  Dri ves using  V-bel ts and grooved pul leys -  

Terminology.  

IS0 9608:  1 988,  V-bel ts -  Uni formi ty of bel ts -  Centre 

di stance variation -  Speci fi cations and test method.  

3 Defini tions and symbols 

For the purposes of this International  Standard,  the terms and 

symbols relating to drives using  V-bel ts (i .e.  bel ts and grooved 

pul leys)  defined in  IS0 1 081  apply.  

4 Bel t designation 

The bel t designation consists of the letter W and the nominal  

pi tch width of the bel t.  

The cross-sections are designated as fol lows:  

W1 6 -  W20 -  W25 -  W31 ,5 -  W40 -  W50 -  W63 -  

W80 -  W 1 06 

The values of the pi tch widths,  wp (expressed in  mi l l imetresl ,  

are nine consecutive terms from the RlO series of preferred 

numbers.  Should  this series of values be considered insuffi -  

cient,  i t may be completed 

-  outside the l imi ts,  wi th  other terms from the RlO series 

of preferred numbers;  

-  i nside the l imi ts,  wi th  terms from the R20 series of 

preferred numbers.  
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IS0 1 604 :  1 999 (E)  

5 Dimensions and tolerances 

5.1  Bel ts 

5. 1 . 1  Cross-sections (see figure I )  

The cross-section is characterized by a relative height,  T/w, ,  of about 0,32.  

The pi tch l ine i s si tuated at approximately one-quarter of the height of the profi le below the large base of the trapezium.  

5. 1 ,2 Dimensions (see figure I )  

The dimensions of the bel t cross-sections are given in table 1 .  

The profi le of the cross-section of the free strand of the bel t under tension is not imposed;  in particular,  the angle of the sidewal ls and 
their profi le are left to the bel t manufacturer’s option,  

Table 1  -  Dimensions of bel t cross-sections 
Dimensions in mi l l imetres 

NOTE - The approximate formulae are as fol lows :  

-  height,  T = 0,32 tvP 

- height above pi tch l ine,  8 = 0.08 wP = 0,25 T 

-  height below pi tch l ine,  H  = 0,24 rvP = 0,75 T 

5. 1 .3 Bel t ride posi tion 

The bel t ride posi tion under the condi tions speci fied in 6. 1 .6 shal l  not exceed the values given in table 2.  

Table 2 -  Bel t ride posi tion 
Dimensions in mi l l imetres 

Bel t designation WI6 w20 w25 w31 ,5 w40 w50 w63 W60 WI00 

Ride-in min.  0 !  0 0 0 0 0 0 0 0 
above HI ’)  
(see figure 6)  max.  I ,2 I ,8 I ,8 I ,8 2,4 2.4 3,0 3,0 3,6 

*I  The ride-in values relate to the checking pul ley outer diameters given in table 7.  The approximate value 

of ride-out above brnin of service pul leys (see table 5)  i s given by 0,1 2 6 

5.1 .4 Length  

Values for the datum length,  L, -J,  are mul tiples of the pi tch width,  the mul tipl ier coefficients being eight consecutive terms from the 
R20 series of preferred numbers (28 to 63 inclusive) .  The bel t lengths and their tolerances are given in table 3.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 1 604 :  1 999 (El  

Table 3 -  Bel t length 
Dimensions in  mi l l imetres 

Datum length I  Bel t designation Datum length Bel t designation 

Ld 

tol .  WI6 w20 W25 W31 .5 w40 w50 W63 W60 WlOO 

450 X 

f 1 0 
500 X 

560 x X 

f 1 2 
630 X X 

71 0 f 1 4 X X X 

800 f 1 6 X X X 

1  800 f 36 X X X X 

2 000 + 40 X X X X 

2 240 f44 X X X X 

2 500 f 50 X X X X 

2 800 f 56 X X X X 

3 1 50 + 62 X X X X 

3 550 rf 70 X X X 

4 000 f 80 X X X 

4 500 I t 90 X X 

5 000 *loo X X 

5 600 fl l0 X 

6 300 f 1 20 X 

4 000 f 80 X X X 

4 500 I t 90 X X 

5 000 *loo X X 

5 600 fl l0 X 

6 300 f 1 20 X 

NOTES 

1  The al lowable deviation on the datum length is about +2 %.  

2 Box-type speed changers need a closer tolerance,  which can be compl ied wi th  by printing a conventional  

length symbol  on  the external  face of the bel t after checking.  

Should the range of datum lengths given in table 3 be considered insufficient,  i t may be completed 

- outside the l imi ts,  wi th other terms from the R20 series of preferred numbers;  

-  exceptional ly,  between two consecutive lengths from table 3,  wi th terms from the R40 series of preferred numbers (especial ly 

for box-type speed-changers).  
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IS0 1 604 :  1 989 (E)  

5.1 .5 Centre distance variations 

Centre distance variations,  AE,  are given in relation to the bel t section in table 4.  

Table 4 -  Centre distance variations 
Dimensions in mi l l imetres 

I  Belt length I  Bel t section I  

I  
I  

over 
up to 6 25 > 25 

(inclusive)  
AE 

5.2 Pul leys and grooves 

5.2. 1  Groove profi le dimensions (see figures 2 and 3)  

The dimensions of the pul ley groove profi les are given in table 5.  

Table 5 -  Dimensions of groove profi le 
Dimensions in mi l l imetres 

NOTE - The approximate formulae are as fol lows :  

-  groove height above the pi tch l ine,  b = 0,08 1 ~~;  

groove height below the pi tch l ine,  h = 0,335 wd.  

52.2 Pul ley diameters 

The datum diameter,  dd (minimum in the case shown in figure 21 ,  shal l  not be less than the values given in table 6 for any setting of 
the drive.  

Table 5 -  Pul ley diameters 
Dimensions in mi l l imetres 

Section designation WI6 w20 W25 W31 ,5 W40 W!Xl  W63 W80 WI00 

d, ” min.  28 36 45 56 71  so 1 1 2 1 40 1 80 

1 )  The minimum value for dd i s equal  to approximately 5,6 times the nominal  height of the bel t sidewal ls.  
Because of the need for compactness of these types of speed-changers,  i t i s necessary to minimize datum 
diameters.  At the present level  of techniques,  the given values for the minimum datum diameter should be 
used wi th notched V-bel ts only.  

NOTE -  The approximate value of the minimum datum diameter is dd,min = I ,8 wd.  

The pul ley outer diameter is given by the formula 

d  0,min = d d,min + 2dmin 
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IS0 1 604 :  1 989 (E)  

6 Measuring  and checking  

6. 1  Checking  of the bel t 

6. 1 . 1  Prel iminary remark 

When a wide V-bel t  under tension passes round a grooved pul ley,  i ts cross-section undergoes considerable distortion along the arc of 

contact.  For this reason,  the dimensions of such  a bel t can  only be val idly defined,  and consequently checked,  i f the bel t i s placed 

under defined measuring  condi tions as simi lar as possible to the average condi tions of normal  use.  

6. 1 .2 Checking  devi ce and  procedure 

The recommended device (see figure 4)  consists basical ly of two pul leys of the same dimensions,  one of which  can be moved  by 

translation in  the plane of symmetry of the grooves,  under the effect of a measuring  force F.  

In addi tion,  one of the pul leys compri ses a gauge to check the section.  

The dimensions of the measuring  pul leys and of the gauge and the measuring  force Fare given in  table 7.  

The bel t shal l  be checked only after i t has made at least two complete revolutions to seat i t properly.  

Table 7 -  Dimensions of checking  pul ley,  and  measuri ng  force 
Dimensions i n  mi l l imetres 

1 )  The tension  on  each  strand of the bel t  shal l  be equal  to one-hal f of the values given.  

NOTE - The approximate formulae are as fol lows :  

-  datum ci rcumference,  C, ,  =  1 2,5 wd  

1 2.5 
-  datum diameter,  dd  =  7 wd  =  4  wd  

-  h  =  0, 335 Wd  

- h,  =  0, 24 w, ,  +  0. 06 Jw,  

-  h,  = 0,32 wd 

-  u  =O, lw,  

- measuri ng  force,  F = 0.2 wd2 + 1 00 (rounded to the nearest preferred number i n  the R40 series)  

-  h,  i s g i ven  by 

2  h,  = d,  -  dd - 2  x ri de-out 

where ride-out is the maximum value gi ven  i n  table 2.  
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IS0 1 604 :  1 969 (E)  

6.1 .3 Checking  bel t length 

The datum length of the bel t,  Ld,  i s given by the formula 

Ld = 2E + C,  

E is the distance between axes,  measured as speci fied 

in 6. 1 .2;  

Cd is the datum ci rcumference of the checking pul leys.  

6. 1 .4 Checking  centre distance variation 

The centre distance variation shal l  be checked in accordance 

wi th  the test method speci fied in IS0 9608.  

6. 1 .5 Checking  bel t cross-section 

The method consists of checking the radial  posi tion of the bel t 
in the gauge-pul ley.  

For this purpose (see figure 51 ,  the rim of the gauge-pul ley has 

two symmetrical  radial  slots,  widening  on  the outside,  which 
make i t possible to locate the contact area between bel t and 
groove.  On the level  flanges of the slot,  thin l ines HI  and HPare 
engraved paral lel  to the bottom of the slot (see figure 5) .  

NOTE -  I f necessary,  these engraved l ines may be fi l led wi th  paint,  so 
that they can be seen more easi ly.  

When  checking the radial  posi tion of the bel t,  the two slots 
shal l  fi rst be located as shown in figure 4.  

I t shal l  then be checked that the theoretical  edge of the internal  
base of the bel t i s above the H2 marking (see figure 6) .  

6. 1 .6 Checking  bel t ride posi tion 

In the posi tion shown in figure 4,  check that the top of the bel t 

i s between the outer diameter of the checking  pul ley and the Ht  
marking (see figure 6) .  

6.2 Checking pul ley groove diameter 
(see figures 7 and 8)  

Place two bal ls or rods,  the diameters of which are given in 

table 8,  in contact wi th  the groove to be checked and separated 

by 1 8V’.  

NOTE -  The diameters d  have been determined so that the 
simul taneous contact of each bal l  or rod wi th  the two sides of the 
groove is made approximately 0,025 IV, ,  below the level  of the datum 
width.  

Measure the distance,  K,  between the external  tangent planes 

to the bal ls or rods and paral lel  to the axis of the pul ley.  

The datum diameter,  d, . , ,  is given by 

dd = K -  2x 

where the value of the corrective term 2x is given in table 8.  

Table 8 -  Checking  of diameter groove 
Dimensions in mi l l imetres 

Section designation WI6 w20 w25 w31 ,5 w40 w60 w63 W60 WI00 

d +0,02 1 6,2 20,3 25,4 32 40.6 60,9 64,2 81 .8 1 02,2 

2x 1 8,8 23,9 30 37,8 47,8 60,8 76,9 99,3 1 23,9 

Pi tch l ine -  

Figure 1  -  Cross-section 
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i  I  

Figure 2  -  Variable di ameter pul ley 

Figure 3  -  Fi xed di ameter pul ley 
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0 

Figure 4 -  Checking  device 

Figure 5 -  Gauge-pul ley 

Figure 6 -  Checking  bel t cross-section and ride posi tion 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 1 604 :  1 989 (E)  

Cut bal l  or rod 

to clear bottom 

of groove 

Figure 7 -  Check bal l  or rod 

Figure 8 -  Diameter checking 
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Annex A 
(informative)  

Bibl iography 

IS0 341 0 :  1 999,  Agricul tural  machinery -  Endless variable-speed V-bel ts and groove sections of corresponding pul leys.  

UDC [621 .85.052.42 + 621 .85.051 1  :  62.585 

Descriptors :  bel t drives,  power transmission bel ts,  V-bel ts,  pul leys,  grooved pul leys,  speci fications,  dimensions,  tests,  designation.  

Price based on 1 0 pages 
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