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| g SPECIFICATION FOR
l HIGH SPEED TUBELESS TYRES FOR CIVIL AIRCRAFT

PART 1 DESIGN REQUIREMENTS

1. Scope —In this part, the design specification for new high speed, tubeless tyres of main/nose
wheel of civil aircraft whose ground speeds are greater than 192 km/h (120 mph) are covered. It
includes the following:

a) Definitions,
b) Tyre size designation,
c) Tyre (identification and sidewall ) markings, and
d) Tyre design: methods of determination of:
i) new tyre dimensional tolerances,
i) growth allowances, and
iii) clearance allowances.
2. Definitions — The following definitions shall apply for the purpose of this standard.
2.1 New Tyre — A tyre which has been neither used nor subjected to a retreading operation.
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 rated load when used in a
specific type of service. Itis an index of relative tyre strength and does not necessarily represent the
‘actual number of plies in the tyre.

2.4 Load Rating ( Rated Load ) — A term used to indicate the maximum load carrying capacity of a
tyre of a given ply.rating at the rated inflation pressure.

2.5 Speed Rating— A term used to indicate the maximum qualification test speed of a tyre, which
will not be less than the maximum ground roll speed of the aircraft application.

2.6 Tread Groove Depth — Depth of the groove nearest the centre line of the tyre.

267 Mou{jd Skid Depth — Height of any projection from and measured normal to the tread surface in
the mould.

2.8 Aspect Ratio — Ratio of mean section height at mean section width (see Fig. 1).

2.9 Tyre Deflection — The radial distance between the outermost surface of the rim flange and
-outermost surface of the unloaded inflated tyre is defined as 100 percent deflection ( see Fig. 1).

210 anded Radijus — This is defined as the radial distance between the axle centre line and the
operating surface of a loaded tyie ( seeFig. 1). ‘

2.11 Balance Marker — An ideniifying red dot, located on the side wall at a light spot of the tyre.
2.12 Venting Marker — An identifying dot, other than red, located at the vents of tyres.

3. Tyre Size Designation

3.1 The tyre size designation for new design tyres in accordance with this standard shall consist of a
three-part size marking as follows: : ‘

Overall diameter x Overall section width — Rim diameter.
The size designation may also include one of the foliowing letter prefixes:

B — Indicates tyres for 15° bead seat rims with 60 to 70 percent rim width to tyre section width
ratio. .
" € —Indicates tyres for 15° bead seat rims with 50 to 60 percent rim width to section width ratio.

H — Indicates tyres for 5° bead seat rims with 60 to 70 percent rim width to section width ratio.
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FIG. 1 AIRCRAFT TYRE DEFINITIONS

3.2 Tyre Size Dimensions

3.2.1 The overall diameter and overall section width are the maximum permitted new unloaded
inflated tyre dimensions when the tyre is mounted on the specified rim, inflated to its rated inflation
pressure, and allowed to stand for a minimum of 12 h at specified ambient temperature and the inflation
pressure readjusted to the original value.

3.2.2 Dimensions shall be expressed in millimetres or inches as follows:
a) Tyre, overall diameter and overall width in millimetres ( mm), or
b) Tyre, overall diameter and overall section width in inches (in).
¢) Rim diameter: millimetres (mm) or inches (in ).

4. Design Requirements

4.1 Growth Allowance — Provides for increase in tyre dimensions beyond the maximum new inflated
tyre dimensions to allow for growth or stretch of the tyre during setvice.

4.2 The nomenclature for various terms adopted for design calculations shall be in accordance with
Appendix A for both ‘new’ and ‘grown’ tyres to be read with Fig. 5 and 5A.

4.3 The dimensions for new inflated tyres shall be as given in Table 1. Obtain the new inflated tyre
dimensions, Do, Ds, W and Wg as shown in tyre tables; such dimensions shall be considered as
permitted maxima. For calculation purposes, it is taken as follows:

Ws = 0'88W

Hs = 0-82H
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TABLE 1 AIRCRAFT TYRE DATA DIMENSIONS FOR NEW INFLATED TYRES
( Clause 4.3)
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4.4 New Inflated Tyre Dimensional Tolerances ( Mean Dimensions)

4.4.1 The mean dimensions for new inflated tyres are taken for consideration while calculating the
dimensional tolerances. For the above purpose, the factors given in Fig. 2 and 3 are to be followed.
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Note 1— Below 106 mm section height and width, tolerance is constant at 8 percent.
Note 2 — Round all minimum tyre diameters and section widths to nearest millimetre.

FIG. 2 NEW AIRCRAFT TYRE SECTION HEIGHT AND WIDTH — DIMENSIONAL TOLERANCES (mm)
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Note 1 — Below 4 inch section height and width, tolerance is constant at 6 percent.
Note 2 — Round all minimum tyre diameters and section widths to nearest 0°05 inch.

FIG. 3 NEW AIRCRAFT TYRE SECTION HEIGHT AND WIDTH — DIMENSIONAL TOLERANCES (INCHES)
4.4,2 The size designation as defined in 3.1 determines the maximum permitted new inflated tyre
outside diameter and width of section, and tolerances shall therefore be calculated as a minus from the

permitted maximum dimensions giving the minima. The average of these shall represent the mean
dimensions.

4.5 Grown Dimensions

4.5.1 Growth factors — The section height growth factor Gy is obtained from Fig. 4, Gy versus
Aspect ratio ( Ar)-

The section width gfowth factor ( Gw) is to be assumed as 1'04.

4
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4.5.2 The empirical relationship for calculating the 'grown’ dimensions are given below:

We = GwW

H = uo—2u

De =D +2 Gy H
Ws G = Gy Ws
DsG = D + 2 Gy Hs

o, _Ds—D

4.6 Determination of Clearance Allowances

4.6.1 Clearance around individual tyres — Clearance allowances between the individual tyre and
the adjacent parts of the aircraft ( whee! bay ) shall be based on the maximum overall tyre dimensions,
pius growth allowance due to service, plus the increase in diameter due to centrifugal force.

a) Determine the maximum grown tyre envelope as illustrated in Fig. 5. [ This is the line
labelled ‘grown ( used )} inflated tyre’].

b) Obtain the radial clearance Cr and lateral clearance Cy from Fig. 8 or 7 as a function of

wT WR G nat

maximum ground speed.

(
b
{
f
q

c) Determine the distance to adjacent parts as follows:

s . D
Rx, Min = radial distance from the centre line of wheel to the adjacent part = 2" + Cx
, . . . We
Wx, Min = lateral distance from the eentre line wheel to adjacent part = 5 + Cw
, . , C C
Sx, Min = clearance radius allowed between shoulder and adjacent part = —% —; B

Note — The above radial clearance includes allowances for increase in tyre diameter due to centrifugal force
at speed up to 400 kmph ( 250 mph ).

4.6.2 Spacing between twin tyres — The minimum distance between the tyre tread centre lines shall
be 1'18 x W¢g where Wg is the maximum grown width of the tyres.

4.8.3 Spacing belween tyres in tandem — The minimum distance between axle centres shall be
Dg + 2Cr, where Dg is the maximum grown tyre diameter and Cg is the tyre radial clearance

allowance for the maximum aircraft ground speed.
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Dimensions W and Wg Include all protective side ribs, lettering, bars and decorations.

FIG. 5 DETAILS OF INFLATED TYRE
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FIG. 6 CHART TO BE USED FOR CALCULATING RADIAL C; AND LATERAL Cw CLEARANCES
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MINIMUM CLEARANCE ,INCHES
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FIG. 7 CHART TO BE USED FOR CALCULATING RADIAL Cr AND LATERAL Cw CLEARANCES

5. Tyre Markings — Are to be made individually on each tyre with the following permanent and
legible markings:

a) Tyre size designation,

b) Load rating and the corresponding ply rating.

c) Speed rating ( expressed in kmph or mph ) indicating the qualification test speed for
applications exceeding 192 kmph ( 120 mph ).

d) Date of manufacture expressed numerically by year and day of the year of manufacture
using an 8-digit system of date marking based on the Julian calender. For example, 84072
corresponds to 12 March 1984. The first five digits of manufacturetr’s unique serial number
may indicate the date of manufacture.

e) The word ‘TUBELESS".

f) Manufacturer’s name and/or registered trade-mark, brand, part number, plant code, '‘Made
in [ndia’.

g) Mould skid depth ( mm orinch ).
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h) Maximum static unbalance and balance marker.
i) Awl venting details and venting markers.

k) Test standards to which the tyre has qualified.

o\ Ay adAS amnllamtinman] mmavlinma ¢4 ha amvand hatuaanm tura and abframa mannfarntiira
mj Any duuuluna! Optiviial IMarkiings WU DT agicou Dolwooil LyiC ainld anirdilic haiidiabivdic
indicate certain relevant tyre design characteristics, such as deflection, inflation pressure

and aspect ratio.

APPENDIX A
( Clauses 4.2 and 4.6 )

NOMENCLATURE OF TERMS FOR NEW AND GROWN TYRES

Term Inflated Inflated
New Tyre Grown Tyre

Maximum section width w Wea
Maximum shoulder width We* Wse
Maximum overall diameter Do Da
Maximum shoulder diameter Ds Dy
Maximum section height H —_
Maximum shoulder height Hst —_

Rim ledge diameter D D
Minimum lateral distance requir- Wx Wx

ed from wheel centre line to

adjacent structure

Minimum radial distance requir- Rx Rx
ed from axle centie line to
adjacent structure
Minimum lateral clearance — Cw ) These are minimum clearance
| allowances between
AMimirmiimm radial alaaranna r v A mcsimarine  sesmsare Susua
IVIEHFTITIUH T TG A VIDAI Al ive - “vR r tiaaniuin YiIUWwIl tyio
. | adjacent structure.
Minimum shoulder clearance — Sx J '
( radial distance )
®l4/  — D00 14/
e T— vuUU Ty
tHy =082 H

Note — 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.
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EXPLANATORY NOTE

In the preparation of this standard considerable assistance has been derived from the following
publication. ‘

1SO 3324 ( Part 1 )-1976 Aircraft tyres and rim: Part 1 Specifications.
1SO 3324 (Part 2 )-1979 Aircraft tyres and rims: Part 2 Test methods for tyres.
T. & R. A. Data Book —1984. Tyre and rim association, USA.

Reference to FPS system has aiso been made to accommodate present practice of the industry
and till the complete change over to MKS system.

The conversion factors are as follows:

Pounds to kilograms — multiply by m( rounded the nearest 5 kg )

Pounds per square inch to bars — multiply by ﬁ'ﬁsﬁ( rounded to the first decimal place )

inch to millimetres — multiply by 25'4 ( rounded to the nearest 5 mm )
Miles per hour to kilometres per hour — multiply by 1'6 ( rounded to the first decimal place )

Knots to mph — multiply by 1-51 ( rounded to the first decimal place )
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