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Foreword

ISO 5273:2025(en)

[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
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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai
rights in regpect thereof. As of the date of publication of this document, ISO had not\received

patent(s)

this may ndt represent the latest information, which may be obtained from the patent database

}Le1 use of (a)
ed patent

hotice of (a)

ich may be required to implement this document. However, implementers are caytioned that

available at

www.iso.ong/patents. ISO shall not be held responsible for identifying any or allstich patent rights.

Any trade
constitute 3

For an expl
related to
Organizatig

This docum
Passenger c

Any feedbafk or questions on this document should be directed to the user’s national standa
ting of these bodies can be found atwww.iso.org/members.html.

complete lis

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and

pxXpressions

conformity assessment, as well as information about ISO's adherence to the World Trade
n (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢word.html.

ent was prepared by Technical Committee ISQ/TC 31, Tyres, rims and valves, Subcom

r tyres and rims.

mittee SC 3,

irds body. A
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International Standard

ISO 5273:2025(en)

Passenger car tyres — Preparation method for an artificially
worn state for wet grip testing

1 Scope

This document specifies the preparation of artificially worn tyres by tread rubber removal (e.g. cutter,

buffing, gri
car tyres.
2 Norm

The followi
requiremen

the latest edlition of the referenced document (including any amendments) applies.

[SO 4000-1,
ISO 4223-1,

ISO 21920-
and surface

ASTM F421

3 Terms

For the pur
ASTM F421

[SO and [EC

IECEle
3.1

tyre contoyir

geometrica

Note 1 to ent

[SO Online browsing platforimy available at https://www.iso.org/obp

nding eotc) for subseauent wet orin nerformance tests _This document annlies to nex
57 7 T SR oo o rr

htive references

hg documents are referred to in the text in such a way that some or all oftheir content
ts of this document. For dated references, only the edition cited applies. For undated

Passenger car tyres and rims — Part 1: Tyres (metric series)
Definitions of some terms used in the tyre industry — Partd: Pneumatic tyres

P, Geometrical product specifications (GPS) — Surfacetéxture: Profile — Part 2: Term§
texture parameters

Standard Test Method for Measuring Groove aid Void Depth in Passenger Car Tires

and definitions

poses of this document, the terms;and definitions given in ISO 4000-1, ISO 4223-1, |
and the following apply.

maintain terminology databases for use in standardization at the following address

ctropedia: availableat https://www.electropedia.org/

shape.of'tyre shoulder and tread

ry: An example of tyre contour is shown in Figure 1.

/ passenger

constitutes
references,

, definitions

50 21920-2,

PS:

\ ARV

Figure 1 — Tyre contour

Note 2 to entry: Tyre contour should be obtained, e.g. by scan method.

© IS0 2025 - All rights reserved
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3.2
groove

ISO 5273:2025(en)

void volume between two adjacent ribs or blocks in the tread pattern

3.3

groove depth
vertical distance between the lowest point at bottom of tread pattern and tangent line of tyre surface

3.4

centre line

line dividin

3.5
mould par

g the overall width of the tyre in two equal parts

Hing line
(=]

border circ

Note 1 to en
circumferen

3.6
reference t
C
tyre tread V

C=(1,075-
where:

ar is
s is

Note 1 to ent

mference in which mould tread pattern segments connects with mould sidewall pla
ry: If no mould parting line is visible on the tyre, a virtual mould parting line shall be;cons

ial line in the equivalent position at the end of the shoulder grooves.

read width

vidth as calculated by:

0,005 ar)sl'oo1

he nominal aspect ratio;

he nominal section width on measuring rin:

ry: Reference tread width is as shown in Eigure 2.

Sg

Les

dered as the

3.7

e s\ . S
o |
pYr | ~(p
+ i +
] |
8 max. A max.

Figure 2 — Reference tread width (C)

central part of the tread

CP

75 % of reference tread width in the central tread, symmetrically measured from the centre line

© IS0 2025 - All rights reserved
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3.8

tread pattern limit points

points in the tread which are 15 mm away from the mould parting line on the tread shoulder profile towards
centre line

Note 1 to entry: The left limit point is marked with L;, and the right is marked with L, (see Figure 4).

3.9
shoulder control area of the tread
shoulder area between the edge of the central part of the tread and the tread pattern limit points

3.10

target groove depth
target verticaldistance between the lowest pointat bottom oftread pattern andta ngent line of tread surface

after artifidially prepared

3.11
groove depth after buffing
actual vertigal distance between the lowest point at bottom of tread pattern and tangent line of tijead surface
after artifidially prepared

3.12
groove average depth
average of 41l tyre groove depth measurements in a single groove

3.13
operating inflation pressure
tyre inflatign pressure during measurement and tread removal

4 Equipment and instrumentation
4.1 Tyre fread removal machine, with equipmentito remove tread rubber in a predetermined manner.

4.2 Tread depth gauge, meeting the requitements of ASTM F421 is recommended.

However, any other mechanical, opticdl;-or electronic device capable of measuring groove (void) depth can
be used.

4.3 Testnims, which are rigid-and made of steel or light alloy. The recommended tolerances arg:
— maximpim radial runcut: 0,5 mm;

— maximpyim lateralranout: 0,5 mm.

4.4 Imag¢ recording equipment, with clear and storable image recording capability, to record the buffed
tyre, is recqmmended.

4.5 Surface roughness, Ra, measurement meeting the requirements of ISO 21920-2. ISO 4287 may also be
referred to regarding surface roughness measurements.

5 Preparation for buffing

The procedure steps shall be followed in the following sequence.

a) After the tyre is vulcanized, condition the tyre for more than 24 h.

b) Condition the tyre at the operating environment temperature of 5 °C to 40 °C for at least 3 h.

c¢) The reference tread width (C) and central part of the tread (CP) are calculated according to 3.6 and 3.7.

© IS0 2025 - All rights reserved
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d)

f)
g)

h)

ISO 5273:2025(en)

Mount the tyre on the rim and inflate it. The pressure should be between 180 kPa and 220 kPa.

When mounting the tyre, a suitable amount of lubricant may be used. Pay attention to observe whether
the tyre and rim slip through trial buffing.

Avoid the tread wear indicator (TWI), select a section line and make a mark.

Place the tape measure on the tyre tread along the transversal direction, mark the location of the centre
line (point O in Figure 3), and symmetrically mark two boundary points of the CP (the area between
points O1 and 02 in Figure 3) with the central axis as the centre.

Figure 3 — Marking of tread central control area

With mjould parting lines on both sides of the tyre, mark the tread pattern limit point on each side of the
tyre (ppint Iand L, in Figure 4).

To mark‘the measuring points of tread groove depth on the tyre, the following suggestions should be
followed:

1) The general principle of marking is to find the position where the groove of tread pattern is obvious
and easy to measure, and to avoid tread wear indicators.

2) Mark the positions of groove depth measurement in the transversal direction of tyre.

© IS0 2025 - All rights reserved
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Figure 4 — Mould parting line and tread pattern limit points

For the|tyre with significant longitudinal groove pattern, in the transversal-direction of th¢ tyre, mark
n markling points in CP where n is the number of longitudinal grooves(1 point in each longitudinal
groove], mark 1 marking point in each shoulder control area of the tredd (2 points in total). See Figure 5.

For tyrgs without significant longitudinal grooves, the circumfergntial line of tread wear indlicators can
be regarded as longitudinal groove. Mark 6 marks in the transversal direction of tyres. Four|(n=4) of the
points are respectively located in CP, two at shoulder contrélarea of the tread. In case the tread pattern

a)

design prevents marking four points at central control aréa, mark as many points as possiblg.

Figure 5 — Marking point in transversal direction

© IS0 2025 - All rights reserved
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k)
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The transversal marks shall be kept on the same section line as close as possible, and the deviation shall
not be too far.

There shall be at least 4 circumference marks, which are approximately equidistant in the tyre
circumference. An example is given in Figure 6 with 5 circumference marks.

Figure 6 —Tyre circumference marks

Measuile and record the marked points point by point using the tread depth gauge specified in Clause 4.2.
Set the|grinding scheme according to the measured initial tyre contour, and the target grogve depth of
the tyre.
Buffing conditions

The working envisonment temperature for tyre buffing shall be 5 °C to 40 °C.

Duringbuffing, the operating inflation pressure of the tyre should be between 180 kPa and P20 kPa.

During he hnffing Process, the surface temperature ofthe tyre shall be monitored Itshall notexceed 110 °C.

Buffing procedure

Inspect the tyre to determine that there are no tread defects that would affect the finished tyre. If such
conditions are noted, do not use the tyre for this procedure.

Check the groove depth during buffing process. During the inspection, the tyre surface and groove shall
be cleaned to remove the adhesive rubber powder and avoid the measurement error.

Adjust the feed speed and wear speed of grinding wheel grinding device carefully to make the groove
depth of each mark point reach the target groove depth specified in Table 1.

© IS0 2025 - All rights reserved
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d) Check the outer surface of the tyre carefully.

e) Use the tread depth gauge specified in 4.2 to measure and record the marked points point by point.

f) Using the surface roughness tester specified in 4.5, according to the circumferential marking points as
defined in Clause 5, find the appropriate position in the middle of the central part of the tread and the
shoulders on both sides. Measure and record the surface roughness of the tyre.

Table 1 — Tyre target tread pattern depth after buffing
Area Target tread pattern depth
mm
Central part of the tread 2,0
Shoulder control area of the tread <2,0

8 Buffing qualification determination rules

8.1 Gengdral

If the tyre meets the following requirements after buffing, it shall be regarded.ds a qualified wogn tyre:

— there i§ no scorch, block fall, edge collapse, collapse (see Annex B), edge warping, abnormal deformation
and cracking of pattern or any form of defect on the outer surfage of tyre;

— the gropve depth after buffing shall meet the requirements.of\fable 1 and 8.2;

— the surface roughness of tyres detected according to Clause 7 f) shall meet the requirement|of 8.2 c).

8.2 Requirements

After buffir

requiremen
a) Forallt
— theind
— thegro
b) For

zone shall n

c¢) Thety
the 3 a

1g, the tread groove depth shall be tréated according to Table 2, and meet all of tH
ts:

he measurement points defined'in CP:
vidual final tread depthsshall be 2 mm + 0,4 mm;

pve average depth shall be 2 mm * 0,2 mm;

the stadard deviation of alf'tread depths is recommended to be below 0,3 mm to prevent ung

a1l the meastrement points defined in the shoulder zone, the final tread depth in t
ot be higherthan 2 mm.

e surface roughness measuring record shall be processed according to Table 3 and th
"ithmetical mean height of the absolute values of the roughness profile of the final s

e following

ven profile.

he shoulder

e average of
urface shall

not exc

ped’20 um.

If one of the

above conditions is not met, another candidate tyre shall be prepared.

© IS0 2025 - All rights reserved
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Table 2 — Tread pattern depth record of worn tyre in millimetres

No. X A B C Y
1 X1 a1 b, ol Y1
2 X2 ) b, G2 Y2
3 X3 a3 by C3 Y3
4 X4 a4 b, C4 Y4
5 (optional) Xsg ag b Cg ¥s
Average value X a b ¢ y
Table 3 — Worn tyre surface roughness measuring record in micrometres
Na. Left Middle Right e value
1 Ra; Ra;, Ra;
2 Ray, Ra,, Ra,s
3 Raj; Raj, Raj;
4 Rayq Ray, Rays
5 (optipnal) Rag; Rag, Rags

An examplg of a report on artificially worn tyre preparation is given in Annex A.

© IS0 2025 - All rights reserved
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Annex A
(informative)

Example report of an artificially worn state for a passenger car tyre

A.1 Report

The first part of the report should be as follows.

a) Laborafory: [Name].

b) Reportjno.: [YYMMDD-xxXXx-XX].

c¢) Tyre mpnufacturer and brand name or trade description: [Name].

d) Tyre size.

e) Tyre sefvice description.

f) Progedure: Preparation method according to ISO 5273.
Producfion week and year: [xxxx]

g) Signatyre:

[First nfame Last name]

A.2 Data
h) Date of|report: [DD.MM.YYYY].
i) Ambient temperature;
Item Record.
Operat{ng ambient temperature.
Remarks.
j)  Removal machinesjName].
k) Rim siZe.

1) Operating-inflation pressure [kPa].

m) Groove depth [mm] measuring data as per Table A.1.

© IS0 2025 - All rights reserved
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Table A.1
Groove depth of the artificially worn tyre
mm
Sampl?ng loca- X A B C D v
tion
1
2
3
4
5 (optional)
average
n) Roughness measuring data as per Table A.2.
Table A.2
Roughness of the artificially worn tyre
pm
No. Left Middle Right Average vjalue
1
2
3
4
5 (optional)
0) Judgemlent as per Table A.3 and Table A.4.
Table A.3
Area Target tread pattern depth in mm
central part of the tread
shoulder control area of the(tread
Table A.4
Item Measuring Specification
Individual final tread depth of the
artificiallyfworn tyre-forthe central 2+0,4 mm
part
Shoulder ¢ontrolarea of the tread <2 mm
Groove average depth for the central 5+ 0.9 mm
part
Roughness <20 um
Remarks
Judgement

© IS0 2025 - All rights reserved

10



https://standardsiso.com/api/?name=48a7b18b72a7b83e3a34e9f6f2d0f41d

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Equipment and instrumentation 
	5 Preparation for buffing 
	6 Buffing conditions 
	7 Buffing procedure 
	8 Buffing qualification determination rules 
	8.1 General 
	8.2 Requirements 

	Annex A (informative)  Example report of an artificially worn state for a passenger car tyre 
	Annex B (informative)  Examples of unqualified cutter, grinding, and buffing results 
	Bibliography 

