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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 I1SO 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, govern- .
mental and non-governmental, in liaison with 1SO, also take part in the|work.

Draft InternationEI Standards adopted by the technical committees are| circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council.| They are approved in accordance with 1SO procedures requiring at
least 75 % apprdval by the member bodies voting.

International Stapdard I1SO 3324/1 was prepared by Technical Committee ISO/TC 31,
Tyres, rims and valves. )

1SO 3324/1 was first published in 1976. This second edition cancels and replaces the
first edition, of which it constitutes a technical revision.

© International Organization for Standardization, 1985 @

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 3324/1-1985 (E)

Aircraft tyres and rims —
Part 1: Specifications

0 Introduction

This part of ISO 3324, which deals with specifications for aircraft tyres and rims, is divided into three sections, a$ follows:

— s$ection one, which concerns new tyres;
— section two on retread tyres;

— section three on rims.

1SO 332#4/2 deals with test procedures foraircraft tyres.

1 Scope and field-of application

This section of 1S0.3324/1 sets out, for new civil aircraft tyres,

a) definitions;
b) i ignation:

Section one: New tyres

For the purposes of this section of 1SO 3324/1, the following
definitions apply.

2.1 new tyre: A tyre which has been neither used nor sub-
jected to a retreading operation.

c) tyre markings;
d) tyre dimensional tolerances;
e) a method for determining growth allowances;

f) a method for determining clearance allowances.

2 Definitions

For definitions relating to aircraft tyres, 1ISO 4223/1, Definitions
of some terms used in the tyre industry — Part 1: Tyres, should
be consulted.

2.2 grown tyre: A tyre which has undergone expansion due
to use in service.

2.3 ply rating: A term used to identify a given tyre with its
maximum load when used in a specific type of service. It is an
index of relative tyre strength.

2.4 balance mark: An identifying red dot, located on the
side wall at the light spot of the tyre.

2.5 chine: An annular protruberance located around the
shoulder area (S) of the tyre, designed to deflect water.
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2.6 skid depth (mould): The depth of the deepest tread
grooves in the mould.

2.7 venting

mark: An identification dot, other than red,

focated at the vents of tyres.

2.8 rated load: The load as given in tables 1 to 8 of the

annex, in the

Maximum load’’ column.

2.9 aspect ratio (AR): The ratio of mean section height to

mean width,

43 Tyre markings

The marking of new tyres shall include the following:
a) tyre size designation;
b) ply rating;

¢} maximum speed rating expressed in knots or ‘“mph’
. {miles per hour) on tyres for 140 knots (161 mph) and over;

3 Tyre sizé designation and dimensions

3.1 Tyresi

designation

The tyre size designation for new design tyres in accordance

with this Inter
marking as folld

Overall diani

tional Standard shall include a three-part size
HWS |

eter x Overall section width — Rim diameter

The size desighation may also include one of the following

letter prefixes:

B — Indica
70 % rim w|

C — Indica
60 % rim w

H — Indica
70 % rim w

es tyres for 15° bead seat rims with 60 % to
dth to tyre section width ratio.

es tyres for 15° bead seat rims with 50 % to
dth to section width ratio.

es tyres for 5° bead seat rims width 60.%-to
dth to section width ratio.

3.2 Tyre dimensions

3.2.1 The ovd

rall diameter and overall ‘section width are the

maximum permitted new inflated tyre-dimensions when the

tyre is mounteq
tion pressure, &
normal room te
to the original

on the specified rim, /inflated to its rated infla-
nd allowed to_stand for a minimum of 12 h at
mperature and,the inflation pressure readjusted
alue.

3.2.2 Dimensirns shall be expressed in millimetres or inches

as follows:

dlskid depth {mould] expressed in millimetres Jor inches,
on tyres for 140 knots (161 mph) and over;

e} original serial number and date of manufagture: the
date of manufacture shall be expressed numerically and may
use a system of marking based onh the Julian calendar (for
example 12 March 1985 becomes 5071, the 5 representing
1985 and 071 representing 12 March which is the {1st day of
. the year) or specify month.and year of manufactlure with a
| dash (—) separating them (for example March| 1985 be-
comes 03-85); :

NOTE — The.humerical date of manufacture may fofm the first
four digits of\the manufacturer’s unique serial number

f) the'word “tubeless” if applicable;

- g)™~ manufacturer’s (brand) name; and country|of manu-
facture;

h) balance mark;
j) venting mark;
k) rated load (kg or Ib);

m) part.number.

5  Tyre dimensional tolerances

New inflated tyre dimensional tolerances shall be [alculated
using the factors shown in figure 3 or 4. Where used,|the three-
part size designation, as defined in 3.1, determines|the manxi-
mum permitted new inflated tyre outside diameter and width of
section, and therefore tolerances shall be calculated §s a minus
from the permitted maximum dimensions. T

a) tyre, overall diameter and overall width in millimetres

{mm),

or

b} tyre, overall diameter and overall section width in

inches (in);

c) rim diameter: inches (in) or millimetres (mm).

6 Determination of growth allowances

6.1 General

Growth allowances provide for the increase in tyre dimensions
over the maximum new inflated tyre dimensions to allow for
growth or stretch of the tyre during service.

-
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6.2 Dimensions and symbols 6.3 Calculations
Inflated  inflated 6.3.1 Determine grown dimensions as follows, using the ap-
new tyre grown tyre propriate growth factor given in 6.3.2:
Maximum section width 1) w Wa Wg=GywW
; Dg = D+ 2G4y H
Maximum shoulder width2) ws* Wse G H
‘ Wse = Gw Ws
Maximum overall diameter D D
o G DSG =D+ 2GH HS
Maximuin shoulder diameter Dg Dgg B Dy —D
, =
Maximum section height H -
Dg =D
Maximum shoulder height Hg" - Hs = =5
Rim ledge diameter D 6.3.2 Growth factors are expressed in figure 1.
Minimum lateral distance required
from yheel centre line to adjacent 107
structyire Wy g !
o
5 e
Minimum radial distance required ;’ 1:06 \
from axle centre line to adjacent P~ \
structfire Ry E% 1,05 <
=0
Minimum lateral clearance3 Cw 33 1,04
Minimum radial clearance3 k Cr
- 06 07 08 09 1
Minimum shoulder clearance3 Sx
(radial distance) Aspect ratio (AR)

Section width growth factor, Gy, = 1,04

* Wy =08W
w bl -omu Gy = 1,115 (0,075 x AR)

Figure 1 — Growth factors {section height}

6.3.3 Obtain the new tyre dimensions Dq, I}s, W and W, as
shown in the tyre tables; such dimensiong should be con-
sidered maxima.

1) Maximum section width includes protective side ribs, lettering bars and decorations, but does not include chines (water deflectors) present on
certain types of nose wheel {or auxiliary gear) tyres.

2) Maximum shoulder width does not include chines (water deflectors) present on certain types of nose wheel (or auxiliary gear) tyres.

3) These are minimum clearance allowances between the maximum grown tyre and the adjacent structure.
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WSG
Ws
Grown (used) inflated tyre / ‘ New inflated tyre
‘ \§ /” &
ey 7
\Z 3

To axle centre line R X

DA
S
¢ y O

-
P
<=
| |4
|
' — t/"
H

ol 3
Q) Q

X
x
|
DS
HS
n
~0

e

Allow increasing clearance
from Cy, to C;

ey

6mm|(0.25 in)min.

Ya

\ 6mm(0.25in) min, J

N

Ws

¥s
NOTE — Radii B and are drawn through their respective shoulder points tangent to Dy and Dg respectively.

Radii below the T"loulder points pass through the shoulder points and are tangent to W and W; respectively.
Dimensions W aphd W include all protective side ribs, lettering, bars, and decorations.

Figure 2'— Grown and clearance allowances

7 Determination of clearance-allowances Wy min (Lateral distance from the wheel certre line to
We

7.1 Clearance around individual tyres adjacent part) = —— + Cy

Clearance allowances between thé tyre and the adjacent parts Sx min Radius (Clearance allowed between tyrp shoulder

of the aircraft should be based on the maximum overall tyre . Cw + Cg

dimensions pls growth allowance .due to service, plus the area and adjacent p?ﬂ) = — 2

increase in diameter._due to centrifugal force. Minimum :

distances to adjacent‘parts of the aircraft are determined as NOTE — The above radial clearance includes allowances for increase in

follows: tyre diameter due to centrifugal force at speeds up to 220 knots

(2& Hlph;.
a) Determine the maximum grown tyre envelope as :
instructed. (This is the dotted line labelled “grown (used) 7.2 Spacing between twin tyres

inflated tyre”” on the figure above.)
The minimum distance between the tyre tread centre lines shall

b) Obtain the radial clearance Cy from figure 5 or 6 (mm be 1,18 x Wg, where W is the maximum grown width of the

orin). h tyre.
¢) Determine the distance to adjacent parts as follows: 7.3 Spacing between tyres in tandem
Ry min (Radial distance from axle centre line to adjacent The minimum dlstanc_e betweep axle centres sl'.xall be
Dg + 2Cg, where Dg is the maximum grown tyre diameter

and Cp is the tyre radial clearance allowance for the maximum

Dg
part) = — + Cj
2 aircraft ground speed.
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Percentage tolerance maximum to minimum —
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6 -
Ney,
tyre h
5 -4/%”1’ design Yolerance s
g e O ECH,
\edes/.l ~~—rion wichy,
9n o —
/e,, \\
ll' 1 e’?oe =
NOTE — Below 100 mm > Secti .
section height and width, ‘1&” heigh; -

% 3 tolerance is constant [ —— ™~
§ at6 %. It
5 —
< 9 NOTE — Round alf mini- ——
ﬁa L mum tyre diameters and
2 section widths to nearest
c millimetre.
2 1
3]
(5]
»

100 200 300 400 500 600 700 800

Maximum section height or width, mm

Figure 3 — New aircraft tyre section height and width — Dimensional tolerances (millimet{es) !

|6
£ NG —-— NeW tyr
E o ~6sign to
£ 5 AN o [ i’inc\e‘\ Sor:
. C R
E 9&9,7 ; tion wig, "
pas o/e [ —
g l’ N ’a"c'e [ —
E L NOTE — Below 4in < Sect ———
x [ section height and width, T 0N heigng Sy
E g IH- tolerance is constant i —
§ ’ at 6 %. \\\
©
k] NOTE — Round all mini- h h"'~h~
g : 2 mum tyre diameters and
> section widths to nearest
g 0.05 in.
gg 1
&
25 5 10 15 20 25 30 35
Maximum section height or width, in

Figure 4 — New aircraft tyre section height and width — Dimensional tolerances (inches }2)

Tolerances ares shown in the following table.

2) Tolerances are shown in the following table.

Percent of tolerance

Percent of tolerance

Section width
{maximum width)

Formula (%)

Section width
{maximum width)

Formula (%)

0< < 127
127 < < 890

6,0
6,5 — 0,1 {(maximum width)

0< < 5
5 < < 35

6,0
6,5 — 0,1 (maximum width}

Section height
{maximum height)

Section height
{maximum height)

0< < 100
100 < < 355
355 < < 635
635 < < 890

6,0
7,0 — 0,25 {maximum height)
(52,5 — maximum height)/11,0
3,75 — 0,05 (maximum height)

0< < 4
4 < < 14
14 < <25
25 < (< 35)

6,0
7,0 — 0,25 (maximum height}
{562,56 — maximum height)/11,0
3,75 — 0,05 {maximum height)
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46
bb
42
40
38

Minimum clearance, mm

36
34
32
30
28

26

24
22
20
18
16
14
12
10

N S oy

N\ speed /

\\\\

\

0 1007 200 300 400 500 600 700

Wea, mm

Figure 5 — Chart to be used for calculating radial Cy and lateral Cy clearances
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Minimum clearance, in

15 <~§ //

14 «‘»'?/ S —

13 5‘5& I({)(?/ / 7
\

11 SA -
10 S / 8 I\\& BQ«QV
. < 7 ces Ny s
0.9 - / g )‘i‘
0.6 7 /7///// ! L~
5002
0.5 %/ S
. fe,va\c\*""“a
04 /,“‘“/
0.3
/
0.2
0.1

00" 2 4 6 8 10 12 14 16 18 20 22 24 26

Wg, in

Figure 6 — Chart to be used for calculating radial Cgr and lateral Cy clearances
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Section two: Retread tyres

8 Scope and field of application

This section of
tyres,

a) definitio

ISO 3324/1 sets out, for retread civil aircraft

ns;

b) tyre size designation;

¢) tyre markings:

d} tyre dim

¢} - maximum speed rating expressed in knots or “mph”
{miles per hour) on tyres for 140 knots (161 mph) and over;

d) original serial number;

e) original carcass date of manufacture unless part of
original serial number;

f) the word "“tubeless” if applicable;

ensional tolerances.

9 Definitians

For definitions
of some terms (
be consulted.

plating to aircraft tyres, 1SO 4223/1, Definitions
sed in the tyre industry — Part 1: Tyres should

For the purpost’s of this section of {SQ 3324/1, the following

definitions apply.

9.1 retread 1

yre: A tyre which has been subjected to a

retreading opergtion.

9.2 balance
side wall, at the

10 Tyre siz

Designation is

mark : An identifying red dot, located on the
light spot of the tyre.

e designation

he same as the new tyre size designation,~as

detailed in clauge 3.

11 Tyre markings (original carcass markings and/or

retread markir
The marking of
a) original

b} ply ratin

gs)
retread tyres shall include_the following :
tyre size designation;

g;

g) original manufacturer’s (brand) name;
-h) original manufacturer's country;
'j} retreader’s name;

k) retreader’s factory location;

m) date of retread : thisShall be expressed numerically and
may use a system based on the Julian calendar (fgr example
12 March 1985 becomes 5071, the 5 representing 1985 and
071 representing 12 March which is the 71st day of the year}
.or specify month and year of manufacture with a dash (—)
separating.them (for example March 1985 becomes 03-85);

‘n} retread level: letter R followed by the total pumber of
times tyre has been retreaded (for example, R-3)

p) balance mark — applied to retread tyres;

q) skid depth {(retread mould) expressed in milljimetres or
inches;

r) venting mark;

's) rated load (kg or Ib).

12 Retread tyre dimensions

Retread tyre dimensional tolerances shall be in accorjance with
the new tyre grown dimensional tolerances as detailed in
clauses 5 and 6.
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Section three: Rims

13 Scope and field of application 14 Fundamental rim standards

This section of 1SO 3324/1 sets out, for civil aircraft, 14.1 Symbols

a) fundamental rim standards; A = width between flanges

b) inspection tolerances for aircraft rims; Bryin = flange width (minimum)
. Gin = minimum ledge width

¢} method of dimensioning and inspection tolerances for

rim diameters; Y — flange height

Iin = well depth (minimum)

d) |design guide for rim flange height;

. . . . Fg = flange radius

e} |design guide for width between rim flanges;

) Jgr = heel radius

f) |valve hole and fusible plug hole locations. .
Rg = flange edge radius

D = specified rim _diameter

R [
W e
S
w k(/ . L 7
ﬂﬁ~ —
-] )
Bead seat taper ~
Q
Iin/shall’be included between the points where the bead seat taper surfaces intersect a horizontal ling
located at [,;, below the specified bead seat diameter (D).
Bead seat Well depth (minimum)
5° I in = 0,087 5 (G, — Jg) + 0,006 D + 0,002 5
156° I = 0,2680 (G, — Jg) + 0,006 D + 0,0025

Figure 7 — Contour of bead seat area
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14.2 Dimensions in millimetres

Wheel details

Rim width to section width ratio .

(Example: 10.5; 12.5)

{Example: 10.5; 12.5)

(Example: 20; 21)

50 % to 60 % . 60 % to 70 % 70 % and over
Rim prefix letter “*C"" prefix “B" prefix “H" prefix No prefix
Bead ledge taper 15° 15° 50 5°
Nominal rim diameter 1’ increments, diameter 1" increments, diameter 1" increments, diameter 1" increments, diameter
to end in .5” to end in .5 to end in whole number to end in whole number

{Example: 15; 16)

Flange height
(H)

Nominal section width

a7~ PR T T 2

0,75 calculated fiange

0,85 calculated flange

See figure 5

oI

> 255 : 20,3 mm

aiskad i £ L
height-tsee-figure-5}
Round to nearest 3 mm
increment

hc;ght (DGU f:yulv 5;
Round to nearest

1,0 mm for a flange
height up to 26 mm, and
to nearest 2,5 mm for a
flange height 25 mm and
above

Flange radius

Nominal section width

0,667 flange height

0,60 flange height

0,50 of the flange height

(Fg) < 265: 6,4 mm rounded down to nearest { rounded down to nearest
> 255:9,5 mm 3 mm increment 1,0 mm increment
Heel radius Nominal section width 0,333 flange heighf 0,30 fiange height To be equal to P,25 of
(Jp) < 2565 : 6,4 mm rounded to nearest 1 mm | rounded upto nearest flange height fqr flanges
> 255:7,0 mm increment 1,0 mmdncrement < 30 mm in hdight and

0,225 of flange |height for
ftanges > 30 mim in
height.
In all cases, roynd flange
height to nearest 1 mm.

Minimum flande width
‘Bmin)

Nominal section width
< 255 : 20,6 mm
> 255 : 26,2 mm

1,3 flange radius to the
nearest 1 mm

1,3 flange radius rounded
to nearest 1,0 mm
increment

1,3 flange radius rounded
to the nearest
1 mm

Rim width betyveen
flanges
Increments (4

10 mm_ 3> up to: 120 mm width between flanges
15 mm’ — 120 to 300 m width between flanges
25 mm — 300 mm and larger

Flange edge rddius
(Rg)

1,5 mm min.

10
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14.3 Inch dimensions
Rim width to section width ratio
Wheel details -
50 % to 60 % 60 % to 70 % 70 % and over
Rim prefix letter “C’ prefix “B" prefix ““H" prefix No prefix
Bead ledge taper 156° 150 5° 5°

Nominal rim diameter

1'" increments, diameter
to end in .5
(Example: 10.5; 12.5)

1" increments, diameter
to end in .6"
(Example: 10.5; 12.5}

1" increments, diameter
to end in whole number
(Example: 20; 21)

1" increments, diameter
to end in whole number
{Example: 15; 16)

Flange height

Nominal section width

0,75 calculated flange

0,85 calculated flange

See figure 6

(H)

< 10in:0.50n
> 10in:0.80in

height {see figure 6)
Round to nearest
0.125 in

height [see figure 6)
Round to nearest 0.05 in
for flange heights up to
1 in, and to nearest

0.10 in for flange heights
of 1in and above

Flénge radius

Nomina! section width

0,667 flange height

0,60 flange height

0,50 flarjge height

> 10in:0.275in

0.031 in

0.05Gn

(FRr} < 10in:0.25in rounded down to nearest | rounded down to\nearest

> 10in:0.375 in 0.125 in 0.05 in
Heel radius Nominal section width 0,333 flange height 0,30 flange height 0,25 of flange height for
(Jg) < 10in:0.25in rounded to nearest rounded up to nearest flanges [< 1.25 in height

and 0,225 of flange
height fpr flanges

> 1.25 |n height. In all
cases rdund flange
height tp nearest

0.031 in

Minimym flange width
(Bryin!

Nominal section width
< 10in:0.81in
> 10in: 1.08in

1,3 flange radius'founded
to nearest 0.31%n

1,3 flange radius rounded
to nearest 0.05 in

1,3 flange radius to the
nearest 0.031 in

Rim width between
flangeq
Increments (4)

0.25% — up to 4.75 in width between flanges
0.50 in — 5 to 11.50 in width between flanges
1in — 12 in width between flanges and over

Flange|edge radius

(Rg)

0,062 in min.

11
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15 Inspection tolerances of rims

15.1  Dimensions in millimetres

15.3 Method of dimensioning and inspection
tolerances for rim diameters, dimension D

Flange vertical
X /

! oo}
Tolerance -! J o
Dimension A
plus minus /
A 1,6 1,6
B T
D See 15.3.1
Bead seat
Giin Minimum taper Q
Jg 0,25 0,25 Bead seat
AN
Fq 0,40 0,40 X = 0,956 Jy{5°-Bead seat taper)
= (0,868 J (15° Bead seat tape
H 0,25 0,25 R seat taper)
Figure 8 — Dimensioning of D specified rim diameter
Bead seat tapey 30 30’
156.3.1. Dimensions in millimetres
15.2 Inch dimensions
Diameter Tolerance
D .
Tolerance minus plus
Dimensjon
plus minus Up to 109 0 4,25
110 to 509 0 Q,40
A 0.063 0.063 510 to 620 0 a,50
Over 620 0 Q0,60
B in Minimum
D See 15.3.2 15.3.2 Inch dimensions
Grin Minimum
Di Tolerance
Ta 0.010 0.010 "'B‘“e’ ,
minus glus
Fp 0.016 0.016
Upto4d 0 0J010 .
H 0.010 0.010 5to0 20 0 0J015
211024 0 05019
Bead seat tapel 30 30’ Qver 24 Q Q1023

12
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15.4 Design guide for rim flahge height

For metric dimensions see figure 10; for inch dimensions see
figure 11.

15.5 Design guide for width between rim flanges

See figure 12.

1SO 3324/1-1985 (E)

15.6 Valve hole and fusible plug hole locations
for connections to valve or plug hole location (V)

16.6.1 G, = minimum ledge width

15.6.2 Vn = 1.2 Gpin + {0,1 G [but 0,1 Gy, is ot less
than 5 mm {0.20 in)1}

Vmin

0,1 Gmin

or minimum
5 mm (0.20 in)

NOTE — Where V,

centre line of the wheel.

i 1-Z[J-mm/
2 ' gooe.

in €xceeds half the width between the flanges, the
valve hole or connection-to the valve hole must be located on the

Figure 9 — Valve or plug hole location

13
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NOTES

1 Base fiange hg

2 When calculat

ight on the required PR plus.4/— to allow for increased aircraft weight.

ed value falls above a given curve, apply value applicable to the next higher curve.

Figure 10 — Rim flange height — Design guide — Metric units

14
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NOTES
1 Base flange height on the required PR plus 4 — to aliow for increased aircraft weight.

2 When|calculated value falls~above a given curve, apply value applicable to the next higher curve.

Figure 11 — Rim flange height — Design guide — Inch units
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Rim width ratio

O 76 NOTE — Adjust width between
! - ' rim flanges to nearest 5§ mm or
0 75 . 0.250 in, for rims designated in
1 millimetres or inches respectively.
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Mean section height
Mean section width

Aspect ratio =

Figure 12 — Width between rim flanges {4) — Design guide
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Annex

Aircraft tyre and rim data

(for information only)

This annex sets forth, as an information item, ‘the data on aircraft tyres and rims as contained in European Tyre and Rim Technical
Organization (ETRTO) and Tire and Rim Association (TRA} documents.

Fa¥a W, I P, b )
oS TO—T

FaVatle!
7. OU L

[~ 0
. \J

Table 2 — Type lll aircraft tyres (ETRTO) — Sizes 5.00-5 to 20.00-20

Tablp 3 — Type VI aircraft tyres — Sizes 16 x 4.4 to 49 x 17

Tablp 4 — Type VI aircraft tyres (ETRTO) — Sizes 14.5 x 5.5-6 to 56 x 20.0-20
Table 5 — Type Heli aircraft tyres — Sizes 5.00-5 to 11.00-12‘ |

Table 6 — Aircraft tyres — Metric (ETRTO)_ Sizes 1756 x 264 x 545 to 960 x 354-18
Table 7 — Type (New design) aircraft tyres — Sizes 14.5 x 5.5-6 to 22 x _7.75-10
Table 8 — Type (New) aircraft tyres — Sizes 22 x 8.0-8 to 56 x 20.0:20

NOTE —| The maximum nose tyre load during braking equals 1,50 times the maximum load {column 4 of tables 3 to 8) for all tyfes, except type IlI,
tyres where the value is 1,45 times the maximum load {column 4 of tables'} and 2).
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