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Foreword

[SO (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 {SO
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 I1SO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

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.

International Standard 1SO 3324-1 was prépared,by  Technical Committee
ISO/TC 31, Tyres, rims and valves, Sub-Committee SC 8, Aircraft tyres and
rims.

This third edition cancels,and. replaces .the  second jedition. {ISO
3324-1:1985), of which it constitutes a technical.revision.

SO 3324 consists of the following parts, under the general title Aircraft
tyres and rims: N

— Part 1: Specifications

— Part 2: Test methods for tyres
Annex A of this part of ISO 3324 is for information only.
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Aircraft tyres and rims —

Part 1:
Specifications

- Section 1:

1.1 Scope

This part of ISO 3324 gives specifications/for aircraft
tyres and rims. It is divided into sections: section 2
dealing with new tyres, section 3 with retread-tyres
and section 4 with rims. In each case, individual
scope and definitions clauses specify the contents of
the section.

Terms used are in accordance with 1SO 42231,

1.2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions

General

of this part of ISO 3324. At the time of publication, the
edition, indicated was, valid. All standards are subject
tolrevision, 'and parties to agreements based on this
part, of ISO 3324 are encouraged to investigate the
possibility of applying the most recent edition of the
standard- indicated below. Members of IEC and 1SO
maintain registers of currently valid International
Standards.

SO 4223-1:1989, Definitions of some terms used in
the tyre industry — Part 1: Pneumatic tyres.
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Section 2: New tyres

2.1 Scope

This section of ISO 3324-1 covers new aircraft tyres
and gives:

a) definitions;

b) tyre size designation;

¢) tyre markings;

d} bias tyre dimensions and growth allowances;

e) radial tyre dimensions and dimensional tolerances;

f) determination of clearance allowances.

2.2 Definitions

For the purposes of this section of ISO 8324-1]the
definitions in 1ISO 4223-1 and the following definitions

apply.

2.2.1 aspect ratio (AR): Ratio of section height to
section width.

2.2.2 balance mark: Identifying red dot, located on
the sidewall at the light spot of the tyre.

2.2.3 chine: Annular protuberance located around
the shoulder area of the tyre, designed to deflect
water.

2.2.4 grown tyre: Tyre which has undergone ex-
pansion due to use in service.

2.2.5 new tyre: Tyre which has been neither used
nor subjected to a retreading operation.

2.2.6 ply rating: 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.

2.2.7 skid depth (mould): Depth of the deepest
tread grooves in the mould.

2.2.8 venting mark: ldentification dot, other than
red, located at the vents of tyres.

2.3 Tyre size designation and
dimensions

2.3.1 Tyre size designation

The tyre size designation for new design tyres in ac-
cordance with this part of ISO 3324 shall include a
three-part size marking as follows:

Overall diameter x Overall section width - Nominal
rim diameter

For radial-ply tyres, the letter “R" shall be inserted
between the overall section width and nominal rim
diameter in the tyre size designation replacing the
hyphen ("-").

The size designation may also include one of the fol-
lowing letter prefixes:

B — Indicates tyres for 15° bead seat rims with
60 % to 70 % rim width to tyre section width ra-
tio;

H ) Indicates tyres for 5° bead seat rims with
60 % to 70 % rim width to tyre section width ra-
tio.

2.3.2 Tyre dimensions

2.3.2.1 The maximum overall diameter and maxi-
mum section width are the maximum permitted new
inflated tyre dimensions when the tyre is mounted on
the specified rim, inflated to its rated inflation press-
ure, and allowed to stand for a minimum of 12 h.at
normal room temperature and the inflation pressure
readjusted to the original value. The maximum section
width includes elevations due to labelling {marking,
decorations, and all protective bands or ribs except
chines).

2.3.2.2 Dimensions shall be designated as follows:

a) tyre maximum overall diameter and maximum
section width in millimetres (mm), or tyre maxi-
mum overall diameter and maximum section width
in inches (in);

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

2.4 Tyre markings
The marking of new tyres shall include the following:
a) tyre size designation;

b} ply rating (optional);



¢) maximum speed rating expressed in knots (kn) or
miles per hour {mile/h};
NOTE 1 Mile/h is also sometimes written mph.

d} skid depth {mould) expressed in millimetres or
inches;

e) original serial number and date of manufacture: the
date of manufacture shall be expressed numeri-
cally and may use a system of marking based on
the Gregorian calendar (for example 12 March
1989 becomes 9071, the 9 representing 1989 and
071 representing 12 March which is the 71st day
of the year) or specify month and year of manu-
facture with a dash ("—") separating them (for
example March 1989 becomes 03—89);

NOTE 2 The numerical date of manufacture may
form 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
manufacture;

h) balance mark;
i) venting mark if applicable;
j) rated load (kg or Ib);

k) part number.

2.5 Bias tyre dimensions and growth
allowances

25.1 Tyre dimensions

New inflated tyre dimensional tolerances shall be cal-
culated using the factors shown in figure 3 or 4. When
used, the size designation as defined in 2.3.1 deter-
mines the maximum overall diameter and maximum
section width of the new inflated tyre. Therefore tol-
erances shall be specified as a minus from the per-
mitted maximum dimensions.

Tyre dimensions shall be measured after the new tyre
has been mounted on the specified rim, inflated to its
rated inflation pressure, and allowed to stand for a
minimum of 12 h at normal room temperature and the
inflation pressure readjusted to the original value. The
maximum section width includes elevations due to
labelling {marking, decorations, and all protective
bands or ribs except chines).
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2.5.2 Determination of growth allowances

25.2.1 General

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

2.5.2.2 Dimensions and symbols

The following dimensions and symbols are used:

Inflated Inflated
new tyre grown

tyre
Maximum section width) w Wg
Maximum shoulder width2) W 3) Wsg
Maximum overall diameter Dg Dg
Maximum shoulder diameter Dg Dgg
Maximum section height H —
Maximumi shoulder. height Hg 4 —
Specified rim diameter D
Nominal rim diameter code D,
Section height growth factor Gy
Section width growth factor Gw
Minimum lateral distance required
from wheel centreline to adjacent
structure Wy
Minimum radial distance required
from axle centreline to adjacent
structure Ry
Minimum lateral clearance®) Cw
Minimum radial clearances! Cr
Minimum shoulder clearance$! Sx

1) Maximum section width includes protective
side ribs, lettering bars and decorations, but does
not inciude -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) Wg=0,9W: The maximum values calculated
apply only to those tyres identified in annex A.

4) Hg=0,9H: The maximum values calculated
apply only to those tyres identified in annex A.

5) These are minimum clearance allowances be-
tween the maximum grown tyre and the adjacent
structure.
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2.5.2.3 Calculations
Table 1 — Nominal rim diameter code

Nominal rim diameter D,
25.23.1 Determine grown dimensicns as follows, Code inch mm
using the appropriate growth factor given in
2.6.2.3.2: 4 4 102
_ 5 5 127
We = GwW 6 6 152
Wss = GuWs 6 - 203
Dg =D, +2GuH 9 9 229
6= Hr T A 10 10 254
Den = D, + 2G.H. il 11 279
S6 = T T ATHES 12 12 305
D~—-D 13 13 330
H=—"" 14 14 356
15 15 381
Dg-D, 16 16 406
Hg = —=— 17 17 432
18 18 457
19 19 483
20 20 508
L 21 21 533
2.5.2.3.2 Growth factors are expressed in figure 1. 22 22 559
23 ; 23 584
24 24 610
< 1.07
2
5 10 \\ 2:6' ‘Radial tyre dimensions and
2 NG dimensional tolerances
.g m 1,05 N
'§ % Thedimensions'to bespecified for radial tyres are the
&2 104 grown \tyre dimensions. They include:
a) the maximum overall diameter, Dg:

06 07 08 09 1
Aspect ratio (AR) b} the maximum section width, W

Section width growth factor, G = 1,04 ¢} the maximum shoulder diameter, Dgg;

Gy =1,115—-(0,075 x AR) _ .
" d) the maximum shoulder width, Wgg" ;

Figure 1 — Growth factors e} the minimum static loaded radius, SLRg s

f) the maximum static loaded radius, SLRg -

Dg, W5, Dgg, Wgg are the maximum permitted grown
inflated tyre dimensions. SLRg is the loaded radius
when the grown tyre is inflated to its rated inflation
pressure, and loaded to its rated load against a flat
surface.

2.5.2.3.3 Obtain the new tyre dimensions Dy, D,
W and Wg, as shown in the tyre tables; such dimen-
sions should be considered maxima.

Grown dimensions are to be measured on tyres that
have completed a sufficient number of take-off cycles.
Tyres are to be allowed to cool to room temperature
and to be measured at the rated inflation pressure.

25.2.3.4 Nominal rim diameters are shown in
table 1.

1) For some tyre sizes, the maximum shoulder width should be calculated using the formula:
WSG = 0,88 WG

Consult the tyre manufacturer for application recommendation.



The size designation defined in 2.3 determines the
maximum dimensions of an equivalent inew inflated
bias tyre that would have the same grown dimensions
as calculated in 2.5.2.

2.7 Determination of clearance
allowances

2.7.1 Clearance around individual tyres

Clearance allowances between the tyre and the ad-
jacent parts of the aircraft shall be provided by the
aircraft manufacturer. These allowances are to be
based on the maximum overall tyre dimensions plus

ISO 3324-1:1993(E)

growth allowances due to service, plus the increase
in diameter due to centrifugal force. Minimum dis-
tances to adjacent parts of the aircraft are determined
as specified in 2.7.1.1 to 2.7.1.3.

2.7.1.1 Determine the maximum grown tyre envel-
ope as specified in 2.5.2 for bias tyres and 2.6 for ra-
dial tyres. (This is the dotted line labelled "grown
(used) inflated tyre” in figure 2.)

2.7.1.2 Obtain the radial (Cg) and lateral (Cy,) clear-
ances from the formulae in a} or b) as appropriate.

For speeds which do not fall into the stated cat-
egories, clearance dimensions are to be interpolated.

Dimensions in millimetres
{Dimensions in inches)

Grown {used)

inflated tyre \

New inflated tyre

J_;‘// \\
ﬂ: / \\-"\"3‘ &"’/ / \
" i v e
S il \\ / ‘.
= i
§ Cw I !
a
2| . el 2 \ﬁ—ji-g(,/‘:
o 2 ! H R
o iR 2 1
clsles Wx i x
S S
7 JNRE
Allow increasing
clearance from
Cy to Cr
6 {0,25) min. 6{0.25) min.
Q
/ L 8
i

. W, . . . .
NOTE — Radii Ts and —2X are drawn through their respective shoulder points tangent to Dg and Dg respectively.

W,
2

Radii below the shoulder points pass through the shoulder points and are tangent to W and W respectively.

Dimensions W and W include all protective side ribs, lettering, bars, and decorations, but do not include chines.

Figure 2 — Grown and clearance allowances
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a) For dimensions in millimetres:

Cr =0,084 W;+ 10 for 230 kn (265 mile/h)
= 0,07 W + 10 for 213 kn (245 mile/h)
= 0,063 Wg + 10 for 204 kn (235 mile/h)
= 0,06 W + 10 for 195 kn (225 mile/h)

0,047 W5 + 10 for 182 kn (210 mile/h)

0,037 W+ 10 for 165 kn (190 mile/h)

= 0,029 W5+ 10 for 139 kn (160 mile/h)

= 0,023 W5 + 10 for 104 kn (120 mile/h)

CW =0,019 WG+6

b} For dimensions in inches:

Cr =0,084 Wg+ 0,4 for 230 kn (265 mile/h)
= 0,07 W5+ 0,4 for 213 kn (245 mile/h)
0,063 W + 0,4 for 204 kn (235 mile/h)
0,06 Wg + 0,4 for 195 kn (225 mile/h)
0,047 W5 + 0,4 for 182 kn (210 mile/h)
0,037 Wg + 0,4 for 165 kn (190 mile/h)
0,
0,

029 W5+ 0,4 for 139 kn (160 mile/h)
023 W5+ 0,4 for 104 kn (120 mile/h)

CW =0,019 WG+O,23

2.7.1.3 Determine the distance, to adjacent parts as
follows: ‘

a) The radial distance from the axle centreline:tdithe
adjacent part, Ry ., is given by

DG ‘
RX, min = —'2"' + CR

b) The lateral distance from the wheel centreline to
the adjacent part, Wy ., is given by

Ws
Wx, min =5+ Cw

¢} The radius or clearance allowed between tyre
shoulder area and adjacent part, Sy i, is given by

Cw+Cr
Sx, min = —

NOTE 3 The radial clearance Sy ., includes allowances
for increase in tyre diameter due to centrifugal force at
speeds up to 230 kn (265 mile/h).

2.7.2 Spacing between twin tyres

The minimum distance between the tyre tread
centrelines shall be 1,18 x Wg, where W is the maxi-
mum grown width of the tyre.

2.7.3 Spacing between tyres in tandem

The’minimum, distance between axle centres shall be
Dg + 2Cz, where Dg is the maximum grown tyre di-
ameter and!Cy is the tyre radial clearance allowance
for the maximum aircraft ground speed.
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' 6 | l
5 S oW tyre design
E ’Ve ] Qf'l rO[er
£ 2 %8~ Se
E 5 /'ed : : N‘ CfIOn w’dfh
s es/gof I —
E lep, 17 —
2 Qe —
£ notE-Betowiomm —INQE Sa T~
g . | section height and width, \ 10N hejghy iy
9 £ 3 | foleranceis constant at 6 %. T — -
T 5 - | —
2 % 2 !NOTE - Round all minimum tyre
v .= i
o9 idiameters and section widths
=S ‘to nearest miltimetre.
= 1 M
2%
u a
a n
100 200 300 400 500 600 700 800
Maximum section'height o width, mm
Percent of tolerance
Maximum section width, W Formula
mm %
0< W« 127 6
127<W <890 6,5-0,004 W
Maximum section height, H
mm
0<H<100 6
100 < H < 355 7-001H
355 < H < 6356 : (133 5 - H)/280
635 < H < 890 : 3,75-0,002 H

Figure 3 — Dimensional tolerances for new aircraft tyre section height and width: millimetres
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