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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
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 liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is grawn to the possibility that some of the elements of this document may be thefsubject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 6362-6 |was prepared by Technical Committee ISO/TC 79, Light metals and thein alloys, Subcomnjittee
SC 6, Wrought aluminium and aluminium alloys.

ISO 6362 cansists of the following parts, under the general title Wrought aluminium and aluminium alloys —
Extruded rogis/bars, tubes and profiles:

— Part 1: Technical conditions for inspection and delivery

— Part 2: Mechanical properties

— Part 3: Extruded rectangular bars — Tolerances on shape, and dimensions

— Part 4: Profiles — Tolerances on shape and dimensions

— Part 5: Round, square and hexagonal bars — Jolerances on shape and dimensions

— Part 6: Round, square, rectangular and héxagonal tubes — Tolerances on shape and dimensions

— Part 7: Chemical composition

iv © IS0 2012 — All rights reserved
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Wrought aluminium and aluminium alloys — Extruded rods/
bars, tubes and profiles —

Part 6:
Round, square, rectangular and hexagonal tubes — Tolerances

on

shape and dimensions

1
This
alloy
bars

It ap

2

The

Bcope

part of ISO 6362 specifies the tolerances on dimensions and shape of wrought-aluminium arn
extruded round bars having diameters in the range from 8 mm up to 350 mpt;’and square an
having widths across flats in the range from 10 mm up to 220 mm.

blies to extruded round, square and hexagonal bars.

Normative references

following referenced documents are indispensable for<the application of this documen

refer
(incl

d aluminium
d hexagonal

. For dated

ences, only the edition cited applies. For undated references, the latest edition of the referenced document

ding any amendments) applies.

ISO 6362-1, Wrought aluminium and aluminium alloys — Extruded rods/bars, tubes and profile
Technical conditions for inspection and delivery

3

erms and definitions

For the purposes of this document,the terms and definitions given in ISO 6362-1 apply.

4

Fort
whic

The

aterials

he purposes of this'part of ISO 6362, wrought aluminium and aluminium alloys are divided intd
h correspond to-varying difficulty when manufacturing the products.

division inté group | and group Il of the most commonly used general engineering alloys is

Tablg 1 (for seamless tube) and Table 2 (for porthole tube). Grouping of other alloys is subject t

betw

leen the purchaser and supplier.

bs — Part 1:

two groups,

specified in
D agreement

© 1SO 2012 — All rights reserved
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Table 1 — Alloy group A (for seamless tube)

1070, 1050, 1050A, 1350, 1100, 1200
3102, 3003, 3103, 3203

Group |
5005, 5005A, 5051A
6101, 6101A, 6101B, 6005, 6005A, 6005C, 6008, 6014, 6060, 6360, 6063, 6063A, 6463
2007, 2011, 2011A, 2014, 2014A, 2017,2017A, 2024, 2030
G " 5019, 5049, 5051, 5251, 5052, 5154, 5154A, 5454, 5754, 5056, 5083, 5086
roup
6110A, 6012, 6018, 6351, 6061, 6261, 6262, 6081, 6082
7003, 7204, 7005, 7108, 7108A, 7020, 7021, 7022, 7049A, 7050, 7075
NOTE  Thelfour-digit numbers listed are taken from the Registration of International Alloy Designations and Chemical Compogition
Limits for Wropight Aluminium Alloys, published by the Aluminum Association, 1525 Wilson Boulevard, Suite 600, Arlington, VA 24209,
USA (known gs “Teal Sheets”).
Table 2 — Alloy group B (for porthole tube)
1070, 1050, 1050A, 1350, 1100, 1200
3102, 3003, 3103, 3203
Group |
5005, 5005A
6101, 6101A, 6101B, 6005, 6005A, 6005C, 6008, 6014,6060, 6360, 6063, 6063A, 6463
5051, 5049, 5251, 5052
Group Il 6110A, 6012, 6018, 6351, 6061, 6261, 6262, 6081,6082
7003, 7005, 7108, 7108A, 7020
NOTE  Thelfour-digit numbers listed are taken from the Registration @’ lnternational Alloy Designations and Chemical Compogition
Limits for Wrofight Aluminium Alloys, published by the Aluminum Assagiation, 1525 Wilson Boulevard, Suite 600, Arlington, VA 22209,
USA (known gs “Teal Sheets”).
5 Tolerahces on dimensions
5.1 General
When outside diameter OD, inside@iameter ID, and wall thickness ¢, are all specified, standard tolerancesishall
apply to anytwo of these dimensions, but not to all three. As a result, the purchaser shall only state two nominal
dimensions pn any given order:

For round tu

bes see Figure 1. For any tubes that are other than round, see Figure 2.

© 1SO 2012 — All rights reserved
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Key
ID ipside diameter
OD qutside diameter

Figure 1 — Round tube

Key
CD dircumscribed diameter

Figure-2'— Circumscribing circle for tubes that are other than round

5.2 | Toleranceson diameter for round tube

Tolefances-oh.diameter for round tube shall be in accordance with Table 3.

© 1S0O 2012 — Al rights reserved 3
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Table 3 — Tolerances on diameter for round tube

Dimensions in millimetres

Tolerances g
supplier.

Diameter Tolerance on diameter for round tube
OD or ID Maximum allowable deviation of Maximum allowable deviation of mean
diameter at any point from specified diameter from specified diameter®
diameter?
A 4 A A 1/2(AA + BB)
B A
Alloy group I°¢ Alloy group II° Alloy group I Alloy.group II°
13<ODprID <25 +0,51 +0,76 +0,25 +0,38
25<0DprID <50 +0,64 +0,97 +0,30 +0,40
50 < OD ¢r ID <100 +0,76 +1,14 +0,38 +0,58
100 < OD pr ID <150 +1,27 +1,91 +0,64 +0,97
150 < OD pr ID <200 +1,91 +2,87 +0,89 +1,35
200 <ODpr ID <250 +2,54 + 3,81 + 14 +1,73
250 < OD pr ID <300 +3,18 +4,78 +1,40 +2,11
300 <ODprID <350 + 3,81 +5,72 +1,65 +2,49
350 < OD pr ID <400 +4,45 +6,68 +1,91 +2,87
400 < OD pr ID <450 +5,08 +7,62 +216 + 3,25
When the tolerance is specified only for either the plus or the miqus side, the values in this table shall be doubled.

n dimensions exceeding the specified range shall be agreed upon between the purchaser and the

a8  These va
specified outs|

b The mea

¢ Refer to T

de diameter.

able 1.

ues are not applied to the tubes of temper grade O, coiled tubes and tubes with wall thickness less than 2,5 % df the

h diameter is defined as the average value of measurements made at two arbitrary points at right angles to each other.

5.3 Tolerances on width, depth or width across flats — Squares, rectangles, hexagons

5.3.1 Sean

The toleran
specified in

nless tube

Table 4

ces on Width, depth or width across flats for seamless tubes that are other than round are

© 1SO 2012 — All rights reserved
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Table 4 — Tolerances on width, depth or width across flats for seamless tubes that are other than round

Dimensions in millimetres

Tolerances on width, depth or width across flats for seamless tubes that are other
Width, depth or than round?.>
width across flats CD <100 100 < CD <200 200 <CD <300 300 < CD <350
/4 Alloy group®
| ] I Il I I | 1l
w<10 +0,25 +0,40 +0,30 +0,50 +0,35 +0,55 +0,40 0,60
10<Ww<25 + 0,30 + 0,50 +0,40 +0,70 + 0,50 + 0,80 + 0,60 +0,90
25 < W <50 +0,50 +0,80 + 0,60 +0,90 +0,80 +1,00 + 0,90 +1,20
50 < <100 +0,70 +1,00 +0,90 +1,20 +1,10 +1,30 +1530 + 1,60
50 < <150 - - +1,10 +1,50 +1,30 +1,70 +1,50 +1,80
150 < W <200 - - +1,30 +1,90 +1,50 +2,20 +1,80 +2,40
P00 < W <300 - - - - +1,70 +2,50 +2,10 +2,80
BO0 < W< 350 - - - - - - +2,80 + 3,50

a

b

C

toler|
mult|

— W
— W
— W

— W

Not applicable to tubes having a wall thickness less than 2,5 % of the specified outside.width, depth or width ac
nce for tubes with wall thickness less than 2,5 % of the specified width, depth ok width across flats shall be
plying the applicable tolerance as follows:

Bll thickness over 2,0 % up to and including 2,5 % of outside parameter: 1,5% tolerance;
bl thickness over 1,5 % up to and including 2,0 % of outside parameter;:2,0~x tolerance;
bl thickness over 1,0 % up to and including 1,5 % of outside parameter+3,0 x tolerance;
bl thickness over 0,5 % up to and including 1,0 % of outside parameter: 4,0 x tolerance.

[These tolerances do not apply to tempers O and Tx510. For these tempers, the tolerances shall be subject to agree]

the qupplier and purchaser.

Refer to Table 1.

oss flats. The
letermined by

ment between

5.3.2

The

sped

Porthole tube

tolerances on width, depth or width across flats for porthole tubes that are other tha
ified in Table 5.

h round are

© 1SO 2012 — All rights reserved
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Table 5 — Tolerances on width, depth or width across flats for porthole tubes that are
other than round

Dimensions in millimetres

Tolerances on width, depth or width across flats for porthole tubes that are other
Width, depth or than round®.>
width across flats CD <100 100 < CD <200 200 < CD <300 300 < CD <350
w Alloy group®
| | | 1l I Il | Il
w<10 +0,25 +0,40 +0,30 +0,50 £0,35 +0,55 +0,40 + 0,60
10< W25 +0,30 +0,50 +0,40 +0,70 +0,50 +0,80 +0,60 #0,90
25 < W< 50 +0,50 +0,80 + 0,60 +0,90 +0,80 +1,00 +0,90 +1,20
50 < W £ 100 +0,70 +1,00 +0,90 £1,20 +1,10 +1,30 +1,30 + 1,60
50 < W £ 150 - - +1,10 £1,50 +1,30 £1,70 + 1,50 +1,80
150 < W< 200 - - +1,30 +1,90 +1,50 +2,20 +1,80 +2,40
200 < W< 300 - - - - +1,70 + 2,50 +2,10 +2,80
300 < W< 350 - - - - - s +2,80 + 3,90

2@  Not applifable to tubes having a wall thickness less than 2,5 % of the specified outside width, depth or width across flats] The
tolerance for jubes with wall thickness less than 2,5 % of the specified width, depth or width across flats shall be determingd by
multiplying thg applicable tolerance as follows:

— wall thickngss over 2,0 % up to and including 2,5 % of outside parameter: 1,5 x tolerarnce;
— wall thickngss over 1,5 % up to and including 2,0 % of outside parameter: 2,0 x¢olerance;
— wall thickngss over 1,0 % up to and including 1,5 % of outside parameter: 3,0'%stolerance;
— wall thickngss over 0,5 % up to and including 1,0 % of outside parameter; 4,0 x tolerance.

b These tolprances do not apply to tempers O and Tx510. For these'témpers, the tolerances shall be subject to agreement between
the supplier and purchaser.

¢ Refer to Table 2.

5.4 Tolerances on wall thickness for round tube

The tolerandes on wall thickness for round:tubes are specified in Table 6.

6 © 1S0 2012 — All rights reserved
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Table 6 — Tolerances on wall thickness for round tubes

Dimensions in millimetres

Tolerance on wall thickness for round tubes
Maximum allowable deviation of Maximum allowable deviation of mean wall thickness from
wall thickness at any point from specified wall thicknessP
specified wall thickness
A
Wall
thickness? 4 1/2(AA + BB) B
14
Outside diameter OD
op<30 | 30<oD<75 | 75<QDD125 125 < OD
Alloy group®
| 1l 1 I I Il | 1
<1 +0,15 - - > - - - -
1<t<15 +0,18 - +0,20 5 +0,20 - +p,25 -
15<1<2 +0,20 - +0,20 - +0,23 - +P,30 -
P <1<3 +0,23 - +0,23 - +0,25 - +0,38 -
B<1<6 +10 % of the mean wall thickness +£0,23 | +0,36.| £0,23 | +0,36 | £0,33 | £0,51 | +p,51 | £0,76
g<r<10 Max. + 1,52 +0,28 | + 0443y +£0,28 | +0,43 | +0,41 | £0,61 | £P,64 | £0,97
1P<r<12 Min. + 0,25 - s +0,38 | £+0,58 | 0,53 | £0,81 | £P,89 | £1,35
12 <r<20 - - +0,51 | £0,76 | +0,71 | £1,07 | £[1,14 | £1,73
2D <1<25 3 - - - +0,89 | £1,35 | +[1,40 | +2,11
2p<1<38 - - - - +114 | £1,73 | £[1,65 | £2,49
3B <1<50 - - - - - - 1,91 | £2,87
5P <1<60 - - - - - - +PR,16 | £3,25
6P <r<75 - - - - - - +R,41 | +£3,63
7p <1< 90 *309 - - - - - - +D.67 | +4,01
90 <r<100 - - - - - - +PR,92 | +4,39
Whein the tolerance is specified only-for either the plus or the minus side, the values in Table 6 shall be doubled.
Tolefances on dimensions exceeding the specified range shall be agreed upon between the purchaser and supplier.
a In the case where the butside diameter and inside diameter of tube are specified, apply the tolerance value specified in the|second column
“Maxjmum allowable deviation of wall thickness at any point from specified wall thickness”, taking the mean wall thickness as the wall thickness.
b [The mean wall thickness is defined as the average value of measurements made at two arbitrary positions facing each other w|th the pipe axis
betwgen them.
¢ Refer to Table 1.
5.5 LTelerances on wall thickness for tubes that are otherthanround |

5.5.1 Seamless tube

The tolerances on wall thickness for seamless tubes that are other than round are specified in Table 7.

© 1S0O 2012 — All rights reserved 7
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Table 7 — Tolerances on wall thickness for seamless tubes that are other than round

Dimensions in millimetres

Nominal wall Tolerances on wall thickness for seamless tubes that are other than round
thickness CD <100 100 < CD < 300 300 < CD < 350
4 Alloy group?

| | | Il | Il

0,5<r<15 +0,25 +0,35 +0,35 +0,50 - -
1,56<t<3 +0,30 +0,45 +0,50 +0,65 +0,75 +0,90
3<tr6 +0,50 +0,60 +0.75. +0.80 +4-00 +4-20Q
6<r410 +0,75 +1,00 +1,00 +1,30 +1,20 +)1,50
10<rk15 +1,00 +1,30 +1,20 +1,70 +1,50 +1,9(
15<1%20 +1,50 +1,90 +1,90 +2,20 +2,00 +2,5(
20<t¥30 +1,90 +2,20 +2,20 +2,70 +2,50 + 3,10

30<tx40 - - +2,50 - + 2070 -

a Refer to T

able 1.

5.5.2 Porthole tube

The tolerand

Ta

es on wall thickness for porthole tubes that are other than round are specified in Table 8.

ble 8 — Tolerances on wall thickness for porthole tubes that are other than round

Dimensions in millin

etres

Nominalfwall Tolerances on wall thickness for-porthole tubes that are other than round
thickngss CD <100 100 < CD < 300 300 < CD < 350
t Alloy group?

| 1l | 1l | ]

0,5<t<1,5 +0,20 +0,30 +0,30 +0,40 - -
1,6<t%3 +0,25 +0,35 +0,40 +0,50 +0,60 +0,70
3<t<|6 +0,40 + 0,55 +0,60 +0,70 +0,80 + 0,90
6<r<[0 +0,60 +0,75 +0,80 +1,00 + 1,00 +1,20
10<¢<[15 +0,80 +1,00 +1,00 +1,30 +1,20 + 1,50
15 <1 <20 + 1,20 +1,50 +1,50 +1,80 +1,70 + 2,00
20 <1<|30 +4;50 +1,80 +1,80 +2,20 +2,00 + 2,50
30 <¢<|40 - - +2,00 +2,50 +2,00 + 3,00

a Refer to T

able 2.

5.6 Tolerances on wall thickness variation (eccentricity) — Round tube

5.6.1 Seamless tube

The tolerances on wall thickness variation (eccentricity) for round seamless tubes are specified in Table 9.

© 1SO 2012 — All rights reserved
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Table 9 — Tolerances on wall thickness (eccentricity) for round seamless tubes

Nominal wall thickness

t

Tolerance on wall thickness variation (eccentricity) for
round seamless tubes?

mm %
t<3 +10
3<t<5 +9
5<t +8
NOTE  Round tube dlmensmns can be expressed in three different ways i.e. outside diameter (OD) x wall thickness (¢), inside
diam ues in Table 7

shoyld be understood as follows (see Annex A for further explanation):
— for tubes specified as OD x ¢ or ID x ¢, the values are the allowable variation at any point;

— for tubes specified as OD x ID, the above values are the allowable variation from the calculated mean wall thicknessg.

a2  |For OD greater than 150 mm together with an OD/¢ ratio of more than 10, the tolerance on wall"tHickness varfation shall be
subjected to agreement between the supplier and purchaser.

5.6.4 Porthole tube

The folerances on wall thickness variation (eccentricity) for round porthole tubes are specified in [fable 10.

Table 10 — Tolerances on wall thickness (eccentricity) for round porthole tubes

Nominal wall thickness

Tolerance on wall thickness variation (eccentricity) for round|porthole

t tubes
mm %
OD < 150 150 < OD < 300 3004 0D
<3 +7 +9 +11
3<t<5 +6 +8 +10
5<t +5 +7 +P

NOT[E

Round tube dimensions can be expressed in three different ways, i.e. outside diameter (OD) x wall thickrless (), inside
diamrjeter (ID) x 7 (where ¢ is the nominal wall thickness) and OD x ID. Depending on the way of ordering, the tube the values in Table 8
shoyld be understood as follows (see Arinex A for further explanation):

for tybes specified as OD x ¢ or ID X7, the values are the allowable variation at any point;

for tybes specified as OD x ID, the)dbove values are the allowable variation from the calculated mean wall thickness.

5.7 | Tolerances on+tength of straight tube

Tolefances onfixe€d length of straight tube shall be in accordance with Table 11.

Table 11 — Tolerances on fixed length of straight tube

Dimensiong in millimetres

Outside diameter

Tolerance on fixed lengths

L

op L <3500 3500 <L <9000 9000 < L < 15 000
13<0D<75 3 +7 +0
75 < OD < 200 2 +8 1
200 < OD < 450 A +10 +13

and the supplier.

Tolerances on dimensions exceeding the range of specified dimensions shall be agreed upon between the purchaser

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=eee78ded770dd4f9fee0f3f5490fe72f

ISO 6362-6:2012(E)

5.8 Squareness of cut ends

The squareness of cut ends shall be within half of the fixed-length tolerance range specified in Table 11 for both
fixed and random lengths.

+10
f 0

For example for a fixed-length tolerance o mm, the squareness of cut ends shall be within 5 mm.

6 Tolerances on form

6.1 General

Tolerances ¢n form for O temper shall be subject to agreement between the purchaser and supplier.
6.2 Straightness

6.2.1 Round tube

The straightpess tolerance of round tubes is specified in Table 12.

Table 12 — Tolerances on straightness of round tube

Dimensions in millinetres

Outside diameter Tolerances on straightness of round tube2.b
oD ~
6— " 1

Key
1 straightness

Maximum _alowable deviation of Maximum allowable deviation of
straightness for any 300 mm length straightness for total length®
L

1340D <150 0,3 03><L
] B ’ ' 300
150 ¢ OD < 300 0,5 05><L
- ’ 300

300 k OD £450 0,9 ngi
A ’ ' 300

Tolerance ondirhensions nvr\nnr‘hng the range of epnmflnd dimensions shall he ncrnpd upon between the lr_\nrr\h:aenr

and supplier.

a8  These values are obtained by placing the tube on a flat surface so that the mass of the tube minimizes the deviation.
b These values do not apply to temper grade O.

¢ When the total length of tube does not constitute an integral multiple of 300 mm, the tolerance is determined by rounding up
fractions to a unit for every 300 mm.

6.2.2 Tubes that are other than round

Deviations from straightness, is and 4, shall be measured as shown in Figure 3 with the tube placed on a
horizontal base-plate so that its mass decreases the deviation.

10 © 1S0 2012 — All rights reserved
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The straightness tolerance i of tubes that are other than round shall not exceed 1,5 mm/m length. Local
deviations ig from straightness shall not exceed 0,6 mm/300 mm length.

Key
1 Hase-plate
2  dtraight edge

Figure 3 — Measurement of the deviation from straightness

6.3 [ Convexity/concavity — Square and rectangular tube

The [convexity/concavity of tubes that are other than round shall be measured as shown in Figure 4. The
convexity/concavity tolerances are specified in Table 13.

1

\

1 ~

- ) -
NN N

Key

1 traidht edae
~ ~

2 base-plate

Figure 4 — Measurement of convexity/concavity

© 1S0O 2012 — Al rights reserved 1
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Table 13 — Convexity/concavity tolerances
Dimensions in millimetres
Width Maximum allowable deviation
w S
Wall thickness <5 Wall thickness > 5
W <30 0,30 0,20
30< <60 0,40 0,30
60 < W <100 0,60 0,40
100 < W <150 0,90 0,60
150 < W< 200 1,20 0,80
200 < W< 350 1,80 1,20
6.4 Twist|— Square and rectangular tube
Twist T'shalllbe measured as shown in Figure 5 by placing the tube on a flat base-plate, the tube resting ynder
its own mas$ and measuring the maximum distance at any point along the length between the bottom sufface

of the tube 4

Twist tolerar
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1 base-plat

nd the base-plate surface.

ces are specified in Table 14 as a function of the width /# and the length L of the tube.
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Table 14 — Twist tolerances

Dimensions in millimetres

Width Twist tolerances
w T
per 1 000 mm of On total tube length L
length?® L <6000 6000<L

10<w<30 1,2 25 3,0

30<wW<50 1,5 3,0 4,0

50 < w <100 2,0 3,5 5,0

100 < w <200 2,5 5,0 7,0

200 < W< 350 2,5 6,0 8,0
a8  Twist tolerances for lengths less than 1 000 mm shall be subject to agreement between the

supplier and purchaser.

6.5 [ Angularity — Square and rectangular tube
The [deviation from square of square and rectangular tubes shall be measSured as shown in Flgure 6. The
maximum allowable deviation from square is specified in Table 15 as a function of tube depth B. In the case of
rectgngular tubes, the tolerances on squareness shall apply to the sherter side of the tube.
The jmaximum allowable deviation in an angle other than a right angle (hexagonal tubes) shall|be included
within the tolerances on width across flats: see Table 4.
V4
q
Figure 6 — Measurement of deviation from square
Table 15 — Squareness tolerances for square and rectangular tubes
Dimensions in millimetres
Depth Maximum allowable
B deviation from square
Z
B <30 0,4
30<B <50 0,7
50<B <80 1,0
80 < B <120 1,4
120 < B <180 2,0
180 < B <240 2,6
240 < B <350 31
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