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INTERNATIONAL STANDARD

ISO

6537-1982 (E)

Pneumatic fluid power systems — Cylinder barrels —
Requirements for non-ferrous metallic tubes

0 Introduction

In pneumat

c fluid power systems, power is transmitted and

controlled through gas under pressure circulating within a cir-
cuit. One gomponent of such systems is the fluid power
cylinder. THis is a device which converts power into linear

mechanical

orce and motion. It consists of a movable element,

i.e. a piston| rod operating within a cylindrical bore.

For the maj

rity of applications, tubing is specified in terms of

outside diareter and thickness. For pneumatic fluid power

cylinders,
diameter an

This

Internjational

owever, the important dimensions are bore
H thickness (taking account of the pressure rating).

Standard covers non-ferrous \metallic

pneumatic gylinder tubes.

1 Scope¢ and field of application

1.1 This
properties,

Standard.~defines the mechanical
tolerances, surface finishes and

International
dimensional

technical dglivery conditions<f)the following tubes and bores

for pneuma

ic fluid power‘eylinders :

1.3 Annex A specifies”the dimensions an

H tolerances on

inside diameters for-non-ferrous metallic pn¢umatic cylinder

tubes.

1.4 Anpex‘B provides a recommended method of ordering.

2. References

ISO 286/1, /SO systems of limits and fits —
tolerances and deviations. )

ISO 468, Surface roughness — Parameters,
general rules for specifying surfaces.

Part 1 : General,

their values and

1ISO 3322, Fluid power systems and componadnts — Cylinders

— Nominal pressures.

ISO 5598, Hydraulic and pneumatic ff
Vocabulary. 2)

3 Definitions

For definitions of terms used, see ISO 5598.

uid power —

— round non-fercous metallic tubes, seamless or welded

type, in|the as-drawn stress-relieved or fully heat-treated

conditiof;

4 Symbols
— bores, specially finished, with or without metal ]
removal. The following symbols are used in this International Standard :
) ) _ . . . P

1.2 The tubes covered by this International Standard are D nominal outside diameter of the tube
intended for use as barrels in a wide variety of pneumatic L. .
cylinders d = nominal inside diameter of the tube
NOTE — Brass and aluminium have been considered as a basis in this a = nominal thickness of the tube
document but should not be considered the only materials suitable for . .
such applications. R,3 = tensile strength at ambient temperature

1) At present at the stage of draft. (Revision of ISO/R 286-1962.)

2) At present at the stage of draft.

3) Symbols

for supplier and purchaser reference only.
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R, M = lower yield stress (aluminium only)

Ry02)" = 0,2% proof stress (this figure will be used if the
yield stress is not clearly indicated)

the trade and applying the safety factors set by the regulations
or standards which are in force.

7 Temperature

S,V = cross-sectional area of gauge length
A2 = elongation after fracture on gauge length Utilize a working temperature range as determined by the
= 565/S. manufacturer, but which is at least within the range of — 40
! ° and + 100 °C.
R, = arithmetical mean deviaticn from the mean line
of the profile; roughness parameter (see 8 Tolerances
ISO _468)
Rina = maximum height of the profile; roughness 8.1 Ordering
pafameter (see 1SO 468)

5 Manufactlure of base tubes

5.1 Manufac

5.1.1 Use seam

turing process

less base tubes without special finishing, sup-

plied stress-relieded, annealed, or in fully heat-treated condi-

tion.

5.1.2 For tubes
finishing.

5.2 Mechani

of welded construction, supply with special

tal and chemical properties

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

wise agreed to 4
heat-treated con
properties.

5.2.2 When bra
final drawing op¢

5.2.3 The alloy
technical departr
manufacturer to
properties suited

5.3 Finishing

The finishing prg
and surface finis

t the time of order, supply the tubes in the
Hition necessary to achieve the mechanical

ss tubing is used, stress-relieve it\after the
ration.

and metallurgic conditiop—are chosen by the
hents of the tube mantfacturer and cylinder
jether, to ensure mechanical and chemical
to the conditions/of ‘dse of the cylinder.

cess required to achieve the bore tolerances
hes covered by this International Standard is

subject to agreer

6 Pressures

hent’ between supplier and purchaser

Refer to annex B for the method of orderihg:
8.2 Inside diameter

8.2.1 Four classes of tolerances are recognized| H11, H12,
H13 and H14, in accordance with ISO 286 (see anhex A).

8.2.2 The bere tolefances include all possible defgrmations of
the internal cylinder such as ovality, lobing, etf. with the
exception of straightness faults.

8.2.3 At the request of the purchaser, special toJerances are
subject”to” agreement between purchaser and supplier if the
material is stress-relieved.

8.3 Thickness and eccentricity
8.3.1 The thickness measured at any cross-sectign along the

tube length shall not vary from the mean thicknessfas shown in
the table below.

Table 1 — Mean thickness and eccentricity

Thickness, mm Toleratjces
a %
05 <ax< i
1 <a<?2 + 1P
2 <a<3
a>3

NOTE — This table includes the eccentricity between ingide and out-
side diameters.

832 When the inside and outside diameters are specified,

6.1 Limit the normal operating pressure of pneumatic
cylinders in general to 25 bar (2 500 kPa) in the standard range,
i.e.6,3— 10 — 16 — 25 bar (630 — 1 000 — 1 600 — 2 500 kPa)
(see 1SO 3322).

6.2 Use the permissible pressures as determined by the
cylinder manufacturer in line with the established technology of

1) Symbols for supplier and purchaser reference only.

maintain the tolerance on the outside diameter to ensure the
minimum and maximum wal! thickness as determined in the
table above, anywhere along the tube.

8.4 Straightness

8.4.1 The measure of straightness is defined in this Inter-
national Standard as the maximum deviation that can be
measured with feeler gauges between the tube and a straight
edge of 1 000 mm length resting on the outside surface of the
tube and parallel to its axis.

2) Elongation on 5,65 +/ S, for tubes with a wall thickness of 3 mm and thinner, and on 50 mm for tubes with thicker walls (aluminium only).

2
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8.4.2 As an alternative to 8.4.1, support the tubes by two
rollers placed at intervals of 1 000 mm and measure their max-
imum deviation from the straight while the tubes are being
rotated.

NOTE — Applying this method, the deviation from straightness is half
the value of the total indicator reading (TIR).

8.4.3 For tubes 1 000 mm and longer, measure the deviation
over 1 000 mm lengths set at consecutive intervals of 500 mm
starting at one end.

1SO 6537-1982 (E)

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

8.4.5 Measure tubes up to and including 1 000 mm long over
their entire length, and with deviations not exceeding values
deduced from figure 1.

1000

800 7

600 /

Length, mm

400 ’

200 /

0 .01

02 03 04 05 06 07 08 09

Straightness value, mm

1,0 11 12 13 14 15

Figure — Permissible deviation from straightness : tubes shorter than 1 000 mm
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8.5 Length

8.5.1 When specified on tubes ordered to cut length, apply
tolerances that meet the following requirements :

9.1.6 Take three measurements at each position, the measur-
ing zones being not less than 6 mm apart and not less than
25 mm from an end of the cylinder tube.

9.1.7 Use the numerical R, rating as the arithmetic mean of all

Table 2 — Tolerances for cut-length tubes readings taken.
Val i illimet
alues In miimetres NOTE — No individual reading is to be more than 25 % greater than
Length Tolerances the nominal R, values.
over to Brass Aluminium
. 2 = 9.1.8 Use the values of surface finish shown in table 3 for
0 <0 0 0 tubes with drawn or machined surfaces.
+5 +10
2000 5000 0 0 9.2 Outside surface
+ 10 + 12 . e s .
5000 0 0 Exhibit a mill finish on the outside surface at least eq

NOTE — These tol
the ends of the tub

8.5.2 Use rando
chaser and suppli

9 Surface fi

9.1 Bore surf

9.1.1 Specific b
accordance with

9.1.2 Use recog

surface finish.

9.1.3 Onabore
lay, for example
cumferentially an

axis.
9.1.4 On tube
lay, for exampl

measurements by

brances include the possible out of squareness of
bS.

m lengths of tube as agreed between pur-

er.

hish
Ace

bre surface finish values with R, and R, in
SO 468.

hized equipment for the measurement of the :

surface with a longitudinal or no predominant
rold drawn surfaces, traverse thg ‘stylus cir-
d approximately perpendiculan to the tube

sfirfaces with a predominantly circumferential
e honed or burnished surfaces, obtain
longitudinal traverses.

9.1.5 Take meajsurements at four positions around the cir-

cumference and

paced\approximately 90° apart.

uivalent to

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

10 Protection and packing

The supplier's normal‘practice for protection and pagking shall
be adopted, unless\the supplier and purchaser hgve agreed
beforehand to spegial requirements for protection and packing.

11 Test’certification

111 The tubes are supplied without test certification unless

otherwise agreed at time of inquiry and order.

edure and
and order.

11.2 If test certification is required, the test proqg
number of tests shall be agreed at the time of inquiry

12 Identification statement (reference tg
national Standard)

this Inter-

Use the following statement in test reports, catalpgues and
sales literature when electing to comply with this Infternational
Standard :

"“Requirements for non-ferrous metallic tubes wit
finished bores for pneumatic fluid power cylinders ¢
1SO 6537, Pneumatic fluid power systems — Cylin
— Requirements for non-ferrous metallic tubes.””

h specially
onform to
ter barrels

Table 3 — Values of surface finish

Measurements parallel
to the generatrix

Measurements vertical
to the generatrix

d<80mm |80mm<d<200mm | d> 200 mm d <80 mm d > 80 mm
R,, um 0,63 0,8 1,25 1 1,25
R, um 3,2 4 6,3 5 6,3

NOTE — The computation of the rating of surface finish does not include the effect of isolated defects which are

subject to agreement between purchaser and supplier.
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Non-ferrous metallic pneumatic cylinder tube

dimensions and tolerances

Table 4 — Dimensions and tolerances of aluminium tubes

I1SO 6537-1982 (E)

rey
DOTe

-

0 | 12 | 15

i 20 | 25 | 30 | 35 [ 40 | 5.0 | 5.5 | 75

mm Tolerance according to ISO 286

8 H11 H11

10 H11 H11

12 H11 H11

16 H1i1 H11

20 H11 H11

25 H11 H11 H11

32 H11 H11

40 H11 H11

50 H11 H11

63 H11 H11

80 "M H11
100 H12 H12
125 ' H12 H12
160 H13 H13
200 H14 H14
250 H14 H14

Table 5-— Dimensions and tolerances of brass tubes
Wall thickness, mm

Bore 10712 [15 [ 20 [ 25 [30 [35 [40 [50 [65 [ 75
mm Tolerance according to 1ISO 286

8 H11 H11

10 H11 H11

12 H11 H11

16 H11 H11

20 i H+t

25 H11 H11

32 H11 H11

40 H11 H11

50 H12 H12

63 H12 H12

80 H12 H12

100 H12 H12

125 H12 H12

160 H13 H13
200 H14 H14
250 H14 H14
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