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Foreword 

I S 0  (the International  Organization for Standardization)  is a worldwide 
federation  of national  standards bodies ( I S0  member bodies).  The work of 
preparing International  Standards is normally carried out through  I S 0  
technical  committees.  Each member body interested  in  a subject for 
which  a technical  committee has been  established has the  right to  be 
represented  on  that committee.  International  organizations,  governmental  
and non-governmental ,  in  l iaison wi th  ISO, also take part in  the work.  I S 0  
collaborates closely wi th  the International  Electrotechnical  Commission  
(IEC)  on al l  matters of electrotechnical  standardization.  

Draft  International  Standards adopted by the technical  committees are 
circulated to  the member bodies for voting.  Publ ication  as an International  
Standard requires approval  by at  least 75 % of the member bodies casting  
a vote.  

International  Standard IS0 901  O was prepared by Technical  Committee 
ISOflC 41 ,  Pulleys and belts fincluding veebeltsl,  Subcommittee SC 4,  
Synchronous belt drives.  

This second edi tion  cancels and replaces the fi rst  edition  ( I S0  901 0:1 987),  
which  has been  technical ly revised.  
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INTERNATIONAL STANDARD (0 I S 0  I S0  9010:1997(E)  

Synchronous belt  drives -  Automotive belts 

1  Scope 

This International  Standard specifies the characteristics of synchronous endless belts for use i n  automotive 
appl ications such as engine camshaft drives.  

The characteristics include 

-  nominal  tooth  dimensions;  

-  pitch  spacing;  

-  wid th  and wid th  tolerance;  

-  pitch  length  and pi tch  length  tolerance.  

Test methods for measuring  pi tch  length  and lateral  runout are also included.  

2 Normative  reference 

The fol lowing  standard contains provisions which,  through reference in  th is text,  consti tu te  provisions of th is 
International  Standard.  At the t ime  of publ ication,  the edition  indicated was valid.  All standards are subject to  
revision,  and parties to  agreements based on  th is International  Standard are encouraged t o  investigate the  
possibi l i ty of applying  the most recent edition  of the standard indicated below.  Members of IEC and I S 0  maintain  
registers of currently val id  International  Standards.  

I S 0  901  1  :1 997,  Synchronous belt drives -Automotive pulleys.  

3 Bel ttypes  

The fol lowing  types of synchronous belts for automotive appl ication  are standardized:  

-  type ZA: trapezoidal  tooth;  

-  type ZB:  trapezoidal  tooth;  

-  type ZH:  curvi l inear tooth,  “H ”  system;  

1  

COPYRIGHT International Organization for Standardization
Licensed by Information Handling Services



S T D - I S O  SOLO-ENGL  1997  4853903  0705 ' i bZ  129  

S 
c 

pb 

I S0  901  O: 1 997(EI  

-  type YH: curvi l inear tooth,  "H "  system;  

-  type ZR:  curvi l inear tooth,  " R "  system:  

-  type YR: curvi l inear tooth,  " R"  system;  

-  type ZS:  curvil inear tooth,  "S"  system;  

-  type YS: curvi l inear tooth,  "S "  system.  

Corresponding pul leys are standardized in  IS0 901  1 .  

4 Designation 

A belt is designated by a series of numbers and letters as fol lows:  

a)  

b)  

c)  

d)  

the  fi rst set of numbers indicates the number of teeth;  

the  fi rst letter indicates tooth  pi tch;  

the second letter indicates tooth  profi le;  

the second set of numbers indicates the width  in  m i l l imetres.  

EXAMPLE 

Number o f  tee th  

Tooth  p ro f i l e  

Width [mm)  

Tooth  pi tch  2 i  1  
5 Dimensions and tolerances 

5.1  Belt tooth  dimensions -  Trapezoidal  tooth  belts of types ZA and ZB 
The nominal  belt tooth  dimensions for trapezoidal  tooth  belts of types ZA and ZB are shown  in  figure  1  and given in  
table 1 .  

\ I 

t 

Figure 1  -  Nominal  tooth dimensions (profile) for types ZA and ZB 
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Term 

Tooth pitch 

Tooth angle 

Height 

Pitch l ine differential  

Root radius 

Tip radius 

Tooth height 

Tooth width 

Table 1  -  Nominal  tooth  dimensions for types ZA and ZB 
Dimensions in millimetres,  angles in degrees 

Symbol Nominal profile 

Type Type ZB 

Pb 9,525 9,525 

2P 40 40 

hs  4 1  4,5 

r r  0.51  1  ,o2 

ra 0.51  1  ,oz 

ht 1 ,91  2,29 

S 43 5  6.1 2 

a 0.686 0,686 

Term 

Tooth pitch 

Height 

Pitch line differential  

5.2 Bel t  too th  d imensions  -  Curvi l inear tooth  bel ts  of types  ZH and  YH 

Symbol Nominal profile 

Type ZH Type Y H 

Pb 9,525 8 

hs  5,5 5.2 

a 0,686 0,686 

The nominal  belt tooth  dimensions for curvil inear tooth  bel ts  of types ZH and YH are shown  in  figure  2 and given in  
table 2.  

I  

Vertical offset 

Root radius distance 

P b  I  

Figure 2 -  Nominal  tooth  dimensions (profile) for types ZH arid YH 

Y I , O5 0, 93 

S' 3.27 2,84 

Table 2 -  Nominal  tooth  dimensions for types ZH and YH  

Dimensions in millimetres 

Root radius 

Tooth height 

Tooth radius 

rr  

ht  

R 

0,76 

3 3  

2,45 

0.64 

3,04 

2,1 1  
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Term 

Tooth pitch 

Tooth angle 

Height 

Pitch line differential  

Root radius 

Tooth height 

Tooth width 

Tooth form paran-teter 

IS0  901  O: 1997(E)  

Symbol Nominal profile 

Type ZR Type YR 

Pb 9, 525 8  

2ß 32 30 

hs 5, 4 51 

a 0,75 0.75 

r r  1  0.8 

hl 3 2  2 3  

S 5,5 5, 3 

k 1, 228 1, 692 

Q IS0 

5.3 Belt tooth  dimensions -  Curvilinear tooth  belts of types ZR and YR 
The nominal  tooth  dimensions for curvi l inear tooth  belts of types ZR and YR are shown in  f i gu re3  and given in  
table 3. 

Figure 3 -  Nominal  tooth  dimensions (profile) for types ZR and YR 

Table 3 -  Nominal  tooth  dimensions for types ZR and  YR 

Dimensions in millimetres,  angles in degrees 
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Type ZS 

9,525 

5, 7 

0,686 

0,95 

0, 95 

3, 53 

6.1 9 

6.1 9 

STD. IS0  S O L O - E N G L  2 79 7  9 LiAEiL703 0 7 0 5 4 b5  733  

I S 0  901 0:1 997(E) 

Type YS 

8 

5 2  

0,686 

0 3  

0 3  

2,95 

5 2  

5 2  

5.4 Belt tooth  dimensions -  Curvilinear tooth  belts of types ZS and YS 

Tooth pi tch  

Height 

Pitch  l ine d i fferential  

Root radius 

Tip radius 

Tooth height 

Tooth  width  

Tooth  radius 

The nominal  tooth dimensions fo r  curvi l inear tooth  belts of types ZS and YS are shown  in  figure 4 and given in  
table 4.  

Pb 

hs  

a 

r r  

ra 

ht 

S 

R 

Figure 4 -  Nominal  tooth  dimensions [profile) for types ZS and YS 

Table 4 -  Nominal  tooth  dimensions for types ZS and YS 

Dimensions in  m i l l imetres 

I  Symbol I  Term I  

5 
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b ,  < 40 

b,  40 

5.5 Belt pitch length  and tolerances 

L,, < 840 L,, B 840 

f 0, 8 f 0.8 

+ 0.8 
f 0, 8 -  1.3 

Belt pi tch  length  is defined by the  number of teeth  multipl ied  by tooth  pitch,  Pb.  The bel t  pi tch  length,  L, ,  shall  be 
agreed between  the  parties concerned.  Pi tch  length  tolerances are g iven  in  table 5.  

Table 5 -  Pitch length  tolerances 

Dimensions and tolerances in millimetres 

Pitch length 

rp 

Range I  Tolerance 

L,, d 381 

382 d rp =S 505 
506 d L,, d 762 

763 < L,, < 991 

992 d L, d 1  220 

1  221 < L,, < 1  524 

1  525 d L, d 1  782 

1  783 < i., < 2  030 

2  287 s L, s 2  544 

2  031 d L,, d 2  286 

f 0, 45 

f 0.5 

f 0, 6 

f 0, 65 

f 0, 75 

f 0,8 

f0, 85 

f 0, 9 

f0, 95 

I1 

5.6 Belt widths and tolerances 

The bel t  width,  bs ,  shall  be agreed between  the  parties concerned.  Width  tolerances are g iven  in  table 6. 

Table 6 -  Width  tolerances 

Dimensions and tolerances in millimetres 

Range I  Width, b,  

I  Tolerance 

I  Pitch length I  

6 Pitch length measurement 

6.1  Measuring fixture 

The pi tch  length  of a synchronous bel t  shall  be determined by placing  the  bel t  on  a measuring  fixture composed of 
the fol lowing  elements.  (See figure 5.)  
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i  ZR I 20 I 1 90.5 I 59.1 38 50, 01 3  I 0,01 3 I 0,025 ~~  I 7.5-1 

6.1 .1  Two pulleys of equal diameter, as specified  i n  table 7 and I S 0  901  1  of the  proper bel t  type  and having  
standard tooth  space dimensions.  These pul leys should  be made to  the tolerances shown in  table 7 and tables 8, 9 
or 1 0,  as appropriate.  One pul ley shall  be free to  rotate on  a fixed-position  shaft,  whi le the other shall  be free to  
rotate on  a movable shaft to  permit the centre distance to  change.  

Belt type 

ZA,  ZB, ZH, ZS 

VH, YS 

6.1 .2 Means of applying a total  measuring force to  the movable pul ley.  

Outside Runout Number Pitch 
of teeth circumference diameter 

z P b X z  dl3 radial axial 2a 

20 1 90,5 59,266 50 , 01 3  0,01 3 0,025 1 ,372 

22 1 76 54,651  f 0,01 3 0,01 3 0,025 1 ,372 

6.1 .3 Means of measuring the centre distance between  the two  pul leys wi th  the necessary degree of accuracy 
to  check the al lowed tolerances (tolerances for centre distance measurement should be one-half of the  al lowed 
length  tolerances in  table 5).  

VR 

I  

Tota l  measuring  

force,  F,  

~ ~ -  __ 

22 1 76 54,522 k 0,01 3 0,01 3 0,025 1 .5 

Cen tre  d i stance  

Figure 5 -  Pitch length  measuring fixture 

Table 7 -  Belt pitch  length  measuring pulleys 

Dimensions and tolerances in  mi l l imetres 
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Type 

ZA 

ZB 

IS0 901  O: 1 997 (E) 

Min i  m u m h,  rb *t e a 
clearance 

cln 

0.33 2, 68 i 0.1 0, 85 f O,  1  0, 85 f 0.1 20 f 1.5 0, 686 

0, 38 3  f0.1 1. 23f0, I 1.23 f 0,l 20 f 1.5 0,686 

6.2 Total  measuring force 

The total  measuring  force,  F ~ ,  to  be appl ied  for measuring  belts shall  be calculated  as fol lows:  

-  Types ZA,  ZB, ZH, YH, ZR and YR: 

F t= ( b , x 2 9 )  -  1 00 

-  Types ZS and YS:  

Ft = I 020 x (bJ2531,”‘ 

where  

bs is the  wid th  in  mi l l imetres;  

Ft i s  the  total  force,  i n  newtons.  

6.3 Procedure 

When  measuring  the  pitch  length  of a synchronous belt,  the  belt should  be rotated  a t  least two  revolutions to  seat 
it properly and to  divide the total  force equally between  the  two  strands of the  belt.  

The pi tch  length  shall  be calculated by adding the  pi tch  circumference of one of the pul leys to  twice  the  measured  
centre distance.  

6.4 Dimensions and clearance between measuring pulley and belt,  and measuring pulley 
grooves 

See figures 6 to  1 1  and tables 8 to  1 1 .  

Figure 6 -  Dimensions and clearance between measuring pulley and belt for types ZA and ZB (see table 8) 
Table 8 -  Dimensions of measuring pulley grooves for types ZA and ZB (see figure 6) 

Dimensions in  m i l l imetres,  angle i n  degrees 
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TYP% Minimum clearance rl r2 

a Cml  cm 2  f 0,05 f 0,05 

ZH 0,686 0,34 0,1 1  2,78 0.89 

YH  0,686 0,3 0,1 1  2,22 0,69 

STD. IS0  901 0-ENGL I1777 q853703  0705Yb7  587  

I S 0  901 0:1 997(E1  

r3 T 

f 0,05 f 0,05 

-1 ) 3,61  

3.45 3, 1 6 

-r 

Figure 7 -  Measuring pulley grooves for types ZH and YH (see table 9) 

Figure 8 -  Clearance between measuring pulley and belt  types ZH and YH (see table 9)  

Table 9 -  Dimensions of measuring pulley grooves for types ZH and YH (see figures 7 and 8)  

9 
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Type 

ZR 

Figure 9 -  Clearance between measuring pulley and belt  types ZR and YR (see table 1  O)  

Number of teeth  Minimum clearance 

z CiTl crn2 a 

20 0, 34 0,11 0, 75 

Q I S 0  

Table 1 0 -  Clearance between measuring pul ley and belt  types ZR and YR (see  f i g u re  9)  

Dimensions in  m i l l imetres 

I  NOTE -  The pu l ley groove profi le  dimensions are determined  by the generating  tool  rack described  in  I S 0  901 1  :I 997,  I  figure 5 and table 3.  

Pu l l ey outside 

diameter 

Figure 10 -  Measuring pulley grooves for types ZS and YS (see table 1  1 )  

1 0 
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k 

Type Minimum 
clearance 

a cnl W C T R1 R2 R3 

+ 0,l + 0,l f 0.03 f 0,05 + 0.05 f 0.05 
O O O 

zs 0, 686 0 2  6, 19 6,31 3, 37 0, 48 0.89 4.81 

YS 0, 686 0, 24 5 2  5, 3 2, 83 0, 4  0.75 4. 04 

S T D - I S 0  SOLO-ENGL  1777  m Li851 9I1 3 0705473  1 37  = 
IS0  901 0:1 997(E) 

Figure 1 1  -  Clearance between  measuring pulley and belt for types ZS and YS (see table 1  1 )  

Table 1 1  -  Dimensions of measuring pulley grooves for types ZS and YS (see figures 1  O and 1  1 )  

7 Lateral runout measurement 

7.1  Fixture 

7.1 .1  Belt 

The lateral  run  out of a synchronous belt shall  be measured using  the same machine described i n  c l ause6  and 
shown in  figure 5.  The total  force shall  be as specified in  6. 2.  

7.1 .2 Pulleys 

The number of grooves and groove dimensions shall  be as specified in  6.1.1 and table 7  for pi tch  length  measuring.  

The fixed position  pul ley (driving  pul ley)  shall  be flanged on both  sides.  The wid th  between  flanges shall  be a t  least 
2 mm wider than the belt being  measured.  The movable pul ley shall  be unflanged and of wid th  at least 25 mm 
wider than the flanged pul ley face.  (See figure 12.)  

7.2 Measuring device 

Sensors of either mechanical  or optical  type are positioned at a point 1 25 mm from  the centrel ine of the  unflanged 
pul ley and on  the strand of the belt entering  the unflanged pul ley.  A cingle sensor may be used or sensors may be 
placed on  each side of the belt.  

NOTE -  Belts of 690 mrn length or shorter may require optional sensor location as agreed between customer and supplier.  

11  
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7.3 Procedure 

Place the bel t  on  the measuring  device as shown  in  figure 1 2 wi th  the  label  as shown,  readable from  the front of 
the fixture.  

Position  the  sensor(s)  a t  the edge of the  belt at  a position  of 1 25  mm  from  the centrel ine of the unflanged,  movable 
pul ley.  Rotate the belt clockwise at least two  revolutions after reaching a stable position  against a flange.  

As the  bel t  rotates the edge of the belt moves axially wi th  respect of the  sensor(s) .  The lateral  runout is measured 
at the  sensor on the edge of the belt which  is  in  contact wi th  the flange.  

7.4 Results 

The sensor shall  measure ful l  indicator movement (FIM) and shall  be manually or automatically recorded to  the 
nearest 0.1  mm.  This measurement method  provides a single lateral  runout measurement for the  belt.  

NOTE -  I t  should be understood that the reading which is taken as lateral  runout is a combination of the static or 
dimensional characteristic "width  variation" and the dynamic characteristic "lateral  runout".  Values should be agreed upon 
between customer and supplier.  

Dimensions in mil l imetres 

I- 
1 25 rx r 2 min. 

Fixed  dri vi ng  pu l l ey  
Runout sensors  

Movable pu l l ey  

Figure 12 -  Lateral  runout measuring fixture (top view)  

1 2 
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