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Foreword 

IS0 (the International  Organization for Standardization)  i s a worldwide federation of 

national  standards insti tutes (IS0 member bodies) .  The work of developing Inter-  

national  Standards i s carried out through IS0 technical  commi ttees.  Every member 

body interested i n a subject for which a technical  commi ttee has been set up has the 

right to be represented on that commi ttee.  International  organizations,  governmental  

and non-governmental ,  i n l iaison wi th ISO,  also take part i n the work.  

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 .  

I nternational  Standard IS0 6537 was developed by Technical  Commi ttee ISO/TC 1 31 ,  

Fluid power systems,  and was ci rculated to the member bodies in September 1 981 .  

I t has been approved by the member bodies of the fol lowing countries :  

Austral ia 

Austria 

Bel gi um 

Canada 

China 

Egypt,  Arab Rep.  

Finland 

Germany,  F.R.  

of 

Hungary 

India 

I reland 

Mexico 

Netherlands 

Norway 

Poland 

Romania 

South Africa,  Rep.  of 

Sweden 

Swi tzerland 

Uni ted Ki ngdom 

USA 

USSR 

The member bodies of the fol lowing countries expressed di sapproval  of the document 

on technical  grounds :  

France 

Japan 

0 International  Organization for Standardization,  1 982 S 

Printed in Swi tzerland 

i i  
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INTERNATIONAL STANDARD IS0 6537-1 992 (E)  

Pneumatic fluid power systems - Cyl inder’barrels -  
Requi rements for non-ferrous metal l i c tubes 

0 Introduction 

I n  pneumatic fluid power systems,  power is transmi tted and  
control led through gas under pressure ci rculating wi thin  a ci r-  
cui t.  One component  of  such  systems is the fluid power 
cyl inder.  This is a device which  converts power into l i near 
mechanical  force and motion.  I t consists of  a movable element,  
i . e.  a pi ston rod  operati ng  wi thin  a cyl indrical  bore.  

For the majori ty of  appl ications,  tubing  is speci fied in  terms of 
outside diameter and  thickness.  For pneumatic fluid power 
cyl i nders,  however,  the important dimensions are bore 
diameter and  thi ckness (taking  account  of the pressure rating) .  

This I nternational  Standard covers non-ferrous metal l i c 
pneumatic cyl i nder tubes.  

1  Scope and field of appl ication 

1 . 1  This I nternational  Standard defi nes the mechanical  
properties,  dimensional  tolerances,  surface finishes and  
technical  del i very condi tions of  the fol lowing tubes and  bores 
for pneumatic fluid power cyl inders :  

-  round non-ferrous metal l ic tubes,  seamless or welded 
type,  in  the as-drawn stress-rel ieved or ful ly heat-treated 
condi tion;  

-  bores,  special ly fi nished,  wi th  or wi thout metal  
removal .  

1 . 2 The tubes covered by this I nternational  Standard are 
i ntended for use as barrels i n  a wide variety of pneumati c 
cyl inders.  

NOTE - Brass and aluminiuti  have been  considered as a basis i n  this 

document  but  should not  be considered the only materials sui table for 

such appl ications.  

1 )  At  present at  the stage of draft.  (Revision of ISO/R 286-1 962. )  

2)  At  present at  the stage of draft.  

3)  Symbols for suppl ier and  purchaser reference only.  

1 .3 Annex A speci fies the dimensions and  tolerances on  
i nside diameters for non-ferrous metal l i c pneumati c cyl i nder 
tubes.  

1 .4 Annex B provides a recommended method of  ordering.  

2 References 

IS0 2661 1 ,  IS0 systems of l imi ts and fi ts -  Part I  :  General ,  

tolerances and deviations.  1 )  

IS0 466,  Surface roughness -  Parameters,  thei r values and 

general  rules for speci fying surfaces.  

IS0 3322,  Fluid power systems and components -  Cyl i nders 

-  Nominal  pressures.  

IS0 5598,  Hydraul ic and pneumatic fluid power -  

Vocabulary.  2)  

3 Defini tions 

For defini tions of terms used,  see IS0 55%.  

4 Symbols 

The fol lowing symbols are used in  this I nternational  Standard :  

D = nominal  outside diameter of  the tube 

d  =  nominal  i nside diameter of  the tube 

a =  nominal  thi ckness of  the tube 

R,3)  = tensi le strength  at ambient  temperature 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



IS0 6537-1 982 (El  

&L"  = lower yield stress (aluminium only)  

R,  (0.2)  1 )  = 0,2% proof stress (this figure wi l l  be used i f the 

yield stress i s not clearly i ndicated)  

$1 )  = cross-sectional  area of gauge length 

A*)  = elongation after fracture on gauge length 

= 5,65 fi  

Ra = ari thmetical  mean deviation from the mean l i ne 

of the profi le;  roughness parameter (see 

IS0 468)  

R ma = maximum height of the profi le;  roughness 

parameter (see IS0 468)  

5 Menufacture of base tubes 

5. 1  Manufacturi ng  process 

5. 1 . 1  Use seamless base tubes wi thout special  finishing,  sup-  

pl ied stress-rel ieved,  annealed,  or i n  ful ly heat-treated condi -  

tion.  

5. 1 .2 For tubes of welded construction,  supply wi th special  

finishing.  

5.2 Mechanical  and  chemical  properties 

5.21  At the discretion of the manufacturer,  or unless other-  

wise agreed to at the time of order,  supply the tubes in the 

heat-treated condi tion necessary to achieve the mechanical  

properties.  

5.2.2 When brass tubing i s used,  stress-rel ieve i t after the 

final  drawing operation.  

5.2.3 The al loy and metal lurgic condi tion are chosen by the 

technical  departments of the tube manufacturer and cyl inder 

manufacturer together,  to ensure mechanical  and chemical  

properties sui ted to the condi tions of use of the cyl inder.  

5.3 Finishing 

The finishing process requi red to achieve the bore tolerances 

and surface finishes covered by this International  Standard i s 

subject to agreement between suppl ier and purchaser.  

6 Pressures 

6. 1  Limi t  the normal  operating pressure of pneumatic 

cyl inders in general  to 25 bar (2 500 kPa)  in the standard range,  

i .e.6,3-‘ l0-1 6-25barf630-1 000-1 6Of-2500kPa~ 

(see IS0 3322) .  

6.2 Use the permissible pressures as determined by the 

cyl inder manufacturer in l ine wi th the establ ished technology of 

-___ 
1 )  Symbols for suppl ier and purchaser reference only.  

the trade and applying the safety factors set by the regulations 

or standards which are in force.  

7 Temperature 

Uti l i ze a working temperature range as determined by the 

manufacturer,  but which i s at least wi thin the range of -  40 

and + 1 00 OC.  

8 Tolerances 

8. 1  Ordering  

Refer to annex B for the method of ordering.  

8.2 I nside diameter 

8.2.1  Four classes of tolerances are recognized,  Hl l ,  H1 2,  

H1 3 and H1 4,  in  accordance wi th IS0 286 (see annex A) .  

8.2.2 The bore tolerances include al l  possible deformations of 

the internal  cyl inder such as oval i ty,  lobing,  etc.  wi th the 

exception of straightness faul ts.  

8.2.3 At  the request of the purchaser,  special  tolerances are 

subject to agreement between purchaser and suppl ier i f the 

material  i s stress-rel ieved.  

8.3 Thickness and  eccentrici ty 

8.3. 1  The thickness measured at any cross-section along the 

tube length shal l  not vary from the mean  thickness as shown in 

the table below.  

Table 1  -  Mean thickness and eccentrici ty 

/: ‘ i i  

NOTE - This table i ncludes the eccentrici ty between i nside and out-  

side diameters.  

8.3.2 When  the inside and outside diameters are speci fied,  

maintain  the tolerance on the outside diameter to ensure the 

mi nimum and maximum wal l  thickness as determined in the 

table above,  anywhere along the tube.  

8.4 Straightness 

8.4.1  The measure of straightness i s defined in this Inter-  

national  Standard as the maximum deviation that can be 

measured wi th feeler gauges between the tube and a straight 

edge of 1  000 mm length resting on the outside surface of the 

tube and paral lel  to i ts axis.  

2)  Elongati on  on  5.65 Gfor tubes wi th  a wal l  thickness of 3  mm and thinner,  and on  50 mm for tubes wi th  thicker wal l s (al umini um only) .  

2 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



iSO6637-1 662(E)  

8.4.2 As an  al ternative to 8.4. 1 ,  support the tubes by two 

rol lers placed at intervals of 1  000 mm and measure thei r max-  
imum deviation  from the straight whi le the tubes are being  
rotated.  

NOTE -  Applying  this method,  the deviation from straightness is hal f 

the value of the total  indicator reading  (TIRI .  

8.4.4 For tubes longer than  1  000 mm,  ensure that the devia-  
tion  is not greater than  l /l  000.  

8.4.5 Measure tubes up to and  including  1  000 mm long  over 
thei r enti re length,  and wi th  deviations not exceeding  values 
deduced from figure 1 .  

8.4.3 For tubes 1  000 mm and longer,  measure the deviation  
over 1  000 mm lengths set at consecutive intervals of bO0 mm 
starting  at one end.  

800 I  I  I  I  I  I  /I  

60 

"0 0, l  0,2 0,3 0,4 0,s 0,6 0,7 0,8 0,9 I ,0 I , 1  I ,2 I ,3 I ,4 I ,5 

Straightness value,  mm 

Figure -  Permissible deviation from straightness :  tubes shorter than 1  000 mm 
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IS0 6537-1 982 (E)  

8.5 Length 

8.5.1  When speci fied on tubes ordered to cut length,  apply 

tolerances that meet the fol lowing requi rements :  

Table 2 -  Tolerances for cut-length tubes 

Values in mi l l imetres 

I  Length I  Tolerances I  

I  over 

0 

2000 

5000 

to 

2000 

5000 

Brass Aluminium 

+3 +5 
0 0 

+5 + 1 0 
0 0 

+ 1 0 + 1 2 
0 0 

NOTE -  These tolerances include the possible out of squareness of 
the ends of the tubes.  

8.5.2 Use random lengths of tube as agreed between pur-  

chaser and suppl ier.  

9 Surface finish 

9. 1  Bore surface 

9.1 . 1  Speci fi c bore surface finish values wi th R,  and R,, ,  in  
accordance wi th IS0 466.  

9. 1 .2 Use recognized equipment for the measurement of the 

surface finish.  

9. 1 .3 on a bore surface wi th a longi tudinal  or no predominant 

lay,  for example cold drawn surfaces,  traverse the stylus ci r-  

cumferential ly and approximately perpendicular to the tube 

axis.  

9. 1 .4 On  tube surfaces wi th a predominantly ci rcumferential  

lay,  for example honed or burnished surfaces,  obtain 

measurements by longi tudinal  traverses.  

9. 1 .5 Take measurements at four posi tions around the ci r-  

cumference and spaced approximately 90’  apart.  

9. 1 .8 Take three measurements at each posi tion,  the measur-  

i ng  zones being not l ess than 6 mm apart and not l ess than 

25 mm from an end of the cyl inder tube.  

9. 1 .7 Use the numerical  R,  rating as the ari thmetic mean of al l  

readings taken.  

NOTE -  No individual  reading i s to be more than 25 % greater than 

the nominal  R,  values.  

9. 1 .8 Use the values of surface finish shown in table 3 for 

tubes wi th drawn or machined surfaces.  

9.2 Outside surface 

Exhibi t  a mi l l  fi nish on the outside surface at least equivalent to 

the method of manufacture of the basic tube (see 5. 1 ) .  

1 0 Protection and packing 

The suppl ier’s normal  practice for protection and packing shal l  

be adopted,  unless the suppl ier and purchaser have agreed 

beforehand to special  requi rements for protection and packing.  

1 1  Test certi fication 

1 1  . I  The tubes are suppl ied wi thout test certi fication unless 

otherwise agreed at time of i nqui ry and order.  

1 1 .2 I f test certi fication i s required,  the test procedure and 

number of tests shal l  be agreed at the time of inqui ry and order.  

1 2 Identi fication statement (reference to this lnter-  

national  Standard)  

Use the fol lowing statement in test reports,  catalogues and 

sales l i terature when electing to comply wi th this International  

Standard :  

“Requi rements for non-ferrous metal l i c tubes wi th special l y 

finished bores for pneumatic fluid power cyl inders conform to 

IS0 6637,  Pneumatic fluid power systems -  Cyl inder barrels 

-  Requi rements for non-ferrous metal l i c tubes.  ” 

Table 3 -  Values of surface finish 

Measurements paral lel  Measurements vertical  
to the generatrix to the generatrix 

d<80mm 80mm<d<2OOmm d>200mm d<80mm d>80mm 

4,  Pm 0,63 03 1 ,25 1  1 ,25 

R mar w 32 4 6,3 5 6,3 

NOTE -  The computation of the rating of surface finish does not include the effect of i solated defects which are 
subject to agreement between purchaser and suppl ier.  

4 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 6537-1 982 (El  

Annex A 

Non-ferrous metal l ic pneumatic cyl inder tube 
dimensions and.  tolerances 

Table 4 -  Dimensions and tolerances of aluminium tubes 

Bore 

mm 

Wal l  thickness,  mm 

I ,0 1 ,2 1 ,5 2,0 2,5 3,0 3.5 4,0 5,0 6,5 7,5 

Tolerance according  to IS0 286 

8 Hl l  Hl l  

1 0 Hl l  HI1  

I  1 2 I  I  (  HI 1  1  HI1  1  I  I  I  I  I  I  I  

200 HI4 HI4 1  

250 H1 4 

Table 5 -  Dimensions and tolerances of brass tubes 

Bore 

mm 

Wai l  thickness,  mm 

1 ,0 1 ,2 I ,5 2.0 2.5 3,0 3,5 4.0 5,0 6,5 7,5 

Tolerance according  to IS0 286 

8 HI1  Hl l  

1 0 Hl l  HI1  

1 2 Hl l  HI1  

1 6 Hl l  Hl l  

20 Hl l  Hl l  1  

25 I  IHl l  1  IHI I  1  

32 HI1  HI1  

40 HI1  HI1  

50 H1 2 H1 2 

1 631  I  I  I  1  HI2 1  H1 2 1  I  I  I  I  I  
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IS0 6537-1 982 (El  

Annex B 

Method of ordering  

State the fol lowing  in  the inquiry and order when purchasing  :  or 

a)  method of manufacture,  i .e.  seamless or welded;  

bl  the number and ti tle of this International  Standard;  

c)  material  type,  i .e.  brass or aluminium;  

d)  the al loy and metal lurgic condi tion,  or at least 

mechanical  and chemical  properties,  by agreement between 

the tube manufacturer and cyl inder manufacturer;  

e)  any special  requirements relating to heat treatment;  

f)  tube cross-sectional  dimensions :  

2)  inside diameter and outside diameter,  in  which  case 

the wal l  thickness tolerance i s important (see table 1  

and 8.2) .  

g)  required degree of straightness (see 8.4) ;  

h)  length and total  number of lengths,  or total  length in  

speci fied random lengths;  

j )  any special  requirements for protection or packing  (see 

clause 1 01 ;  

speci fy the tube by :  
k)  the name of the inspecting  authori ty i f any;  

1 )  inside diameter and wal l  thickness,  in  which  case the 

required inside diameter tolerance class shal l  be stated 

(see annex Al ;  

m)  i f test certi fication and/or analysis certi ficates are 

required (see clause 1 1 ) .  
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