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STUDY ON TYRES ABRASION TEST METHOD
& DURABILITY INVESTIGATION

VEHICLE METHOD – ACCELERATE CYCLE – PROVING GROUND
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• Study performed under contract for the European Commission
• Scope: C1, C2, C3 tyres
• Conclude a test method for measuring tyre abrasion using vehicle in Proving Ground:

 Tes t  t rack charact er isat ion and t olerances

 Vehicle preparat ion

 Tes t  cycle descr ipt ion

 Tyre measurement s  and f requency

 Abras ion rat e calculat ion and run- in

• Inves t igat e it s  connect ion wit h mileage
 Abras ion rat e
 Tread dept h

• Define classes  for  European Tyre labeling and limit s  for  Euro 7

OBJ ECTIVE
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DRIVING SEVERITY NUMBER (DSN)
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Driving Severit y Measurement  cons is t s  of  an acceleromet er  for  monit oring lat eral accelerat ions , wheel revolut ion count er  
and a module for  s ignal process ing and read- out .

The bas ic t ask of  t he DSM is  measurement  of  t he average g- value per  wheel revolut ion. It  provides  informat ion regarding 
cornering int ens it y inf luenced by rout e t errain, vehicle speed and driver  behaviour

The out put  of  t he sys t em is  an index called Drive Severit y Number (DSN) which has  direct  correlat ion wit h t yre wear rat e
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C1 TYRES
PUBLIC ROAD

ROAD DISTRIBUTION

Road type Km %
City road 92 27 %

Country/Mountain 117 34 %
Highway 135 39 %

C1 Public Road Testing
Objective: Abrasion values under EU real driving conditions 
• Tyres under test :

 SRTT 16”
 Goodyear  Ef f icient  Gr ip Per formance 2
 Cont inent al Premium Cont act 6

• 3x C- Segment  SUV reference vehicle
• Mileage accumulat ion ≈7.500 km ≈ 25% tire life
• Public road rout e
• Road dis t r ibut ion: Cit y /  Count ry road /  Mot orway
• Loading condit ion: Dr iver  + 1 pas senger
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C1 TYRES
M EASUREMENTS

Weight: Tyre + rim Tread depth

C1 Public Road Testing
Measurements on tyres during inspection intervals
• C: Complete inspection = weight + groove depth + hardness + Heel & Toe
• P: Partial inspection = weight

C0 P2 P4 P8 P12 P16 C20

0 km 642 km 1.356 km 2.654 km 3.995 km 5.392 km 6.837 km

Wheel weight [g]
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C1 T YRES
ABRASION RATE OPEN ROAD

C1 Public Road Testing RESULTS: Tyre weight

Tyre Abrasion Rate [mg/km] Avg. Stab.
FR RH 0 50 39 30 28 26 25 28
FR LH 0 46 39 29 27 26 25 27
RR RH 0 51 31 19 16 14 13 15
RR LH 0 26 20 13 12 11 10 12

Tyre Abrasion Rate [mg/km] Avg. Stab.
FR RH 0 239 131 77 62 53 48 60
FR LH 0 256 137 84 65 55 49 63
RR RH 0 255 129 71 52 42 36 50
RR LH 0 226 114 62 46 36 31 44

Tyre Abrasion Rate [mg/km] Avg. Stab.
FR RH 0 252 147 97 79 70 64 78
FR LH 0 176 109 74 63 56 52 62
RR RH 0 194 104 60 46 38 33 44
RR LH 0 198 104 59 45 36 31 43

 UNIROYAL TIGERPAW SRTT 225/60R16 97 S

GOODYEAR EFFICIENTGRIP 205/55R16 91V

CONTINENTAL PREMIUM CONTACT 6 205/55R16V
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C1 T YRES
ACCELERATE TEST CYCLE ON PROVING GROUND

C1 Accelerated Test Cycle
Target : to accelerate the public road cycle with same
abrasion results using proving ground test tracks
• Tyres under test :

 SRTT 16”
 Goodyear  Ef f icient  Gr ip Per formance 2
 Cont inent al Premium Cont act 6 

• 3x C- Segment reference vehicle
• Mileage accumulat ion ≈2.000 km
• Proving ground IDIADA (Tes t t r acks )
• Loading condit ion: Dr iver + 1 pas senger

Tes t cycle:
The t es t cycle is def ined as 3 t imes t he combinat ion descr ibed below.
Tot al dis t ance: 240 kms

Combinat ion:
The following sequences shall be repeat ed according t o t he following
order :

C1 C2 C3
80 km 80 km 80 km

Test Cycle: 240 km

S1 S2 S1 S2 S3 S4
15 km 15 km 15 km 15 km 5 km 15 km

C: 80 km
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C1 T YRES
ACCELERATE TEST CYCLE ON PROVING GROUND

C1 Accelerated Test Cycle definition
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90
85

80
60

100

START 
& END

CICLO DE 1 VTA.
LAS VELOCIDADES SON MAXIMAS. FRENADAS A 
0,4 G.
ATENCION AL TRAFICO MAS RAPIDO.
MEMORIZAR VELOCIDADES Y NO CONSULTAR 
PANTALLA EN ESTE SUBCICLO

   

STOP 5 SEG

STOP 10 SEG

Driving sequences :
• Sequence 1 (S1): Track 1  normal dr iving at  speed bet ween 50 km/ h and 90 km/ h dur ing 15 

km wit h no s t opping
 DSN longit udinal: 0,36 ±0,1 max. longit udinal accelerat ion: ±0,26
 DSN lat eral: 1,28 ±0,1 max. la t eral accelerat ion: ±0,50
 Tolerance of  ±0,2 is  accept able for  maximum 10% sequence dis t ance

• Sequence 2 (S2): Track 2  cont inuous  dr iving at  speed bet ween 60km/ h and 100 km/ h 
dur ing 15 kms  per forming 0,3g brake at  corners
 DSN longit udinal: 0,49 ±0,1 max. longit udinal accelerat ion: ±0,30
 DSN lat eral: 0,65 ±0,1 max. la t eral accelerat ion: ±0,45
 Tolerance of  ±0,2 is  accept able for  maximum 10% sequence dis t ance

• Sequence 3 (S3): Track 1  cit y s imulat ion including brake event s  a t  speed bet ween 50 km/ h 
– 60 km/ h t o 0 km/ h dur ing 5 km. It  should include 3 s t op event s  of  5 s ec. a t  0,2g and 4 s t op 
event s  of  10 sec. a t  0,2g
 DSN longit udinal: 1,18 ±0,1 max. longit udinal accelerat ion: ±0,40
 DSN lat eral: 17,00 ±0,1 max. la t eral accelerat ion: ±0,80
 Tolerance of  ±0,2 is  accept able for  maximum 10% sequence dis t ance

• Sequence 4 (S4): Track 3  Highway sequence including brakes  event s  a t  high speed and 
lengt h dur ing 15 kms  following t he graph on t he r ight :
 DSN longit udinal: 0,78 ±0,1 max. longit udinal accelerat ion: ±0,45
 DSN lat eral: 0,79 ±0,1 max. la t eral accelerat ion: ±0,30
 Tolerance of  ±0,2 is  accept able for  maximum 10% sequence dis t ance
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C1 T YRES
ABRASION RATE ACCELERATED CYCLE ON PG

C1 Proving ground Testing RESULTS: Tyre weight

Tyre Abrasion Rate [mg/km] Avg. Stab.
FR RH 0 180 183 178 172 180 176 171 175
FR LH 0 166 164 168 160 167 164 160 163
RR RH 0 8 41 37 35 46 46 45 43
RR LH 0 25 38 37 37 42 42 41 41

Tyre Abrasion Rate [mg/km] Avg. Stab.
FR RH 0 199 192 188 184 184 183 181 183
FR LH 0 169 183 179 167 171 166 164 167
RR RH 0 64 56 55 53 51 53 52 52
RR LH 0 42 43 45 42 43 43 43 43

Tyre Abrasion Rate [mg/km] Avg. Stab.
FR RH 0 186 184 211 216 227 228 231 229
FR LH 0 201 185 135 163 176 183 188 182
RR RH 0 -23 3 42 41 54 59 60 58
RR LH 0 -6 21 90 66 72 67 68 69

 UNIROYAL TIGERPAW SRTT 225/60R16 97 S

GOODYEAR EFFICIENTGRIP 205/55R16 91V

CONTINENTAL PREMIUM CONTACT 6 205/55R16V



11/  18

C1 T YRES
PRELIMINARY CONCLUSIONS

C1 conclusions:

• SRTT is showing good correlation between open road test and accelerated test cycle 
on proving ground. Same abrasion rate is obtained.

• SRTT should be used to validate the test cycle in each different Proving Ground

• Candidate tyres will have to be tested and compared with SRTT tyres

• Higher abrasion rate may occur during the first 300 kms of test due to tyre production 
process
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AP-
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240

C-
51

AP-
2

A-2
A-2

AP-2

AP-2

C-51

N-240

Tractor weight
Wheel weight

Left Hand/ Tyre 
Pressure*

Wheel weight
Right Hand / Tyre 

Pressure*

Front Axle 3095 Kg / 7,1 bar 3026 Kg / 6,9 bar

Rear Axle 3001 Kg / 6,8 bar 3026 Kg / 6,9 bar

Loading Conditions:

Criteria: 80% of the tyre load index
SRTT 315/70 R22.5  - > Load index (154) 3.750 Kg - > Wheel 
weight requested ≈ 3.000 kg / wheel

C3  TYRES
P UB LIC R OAD

Vehicle: Heavy dut y t ract or  t ruck
GMW: 18.000 kg
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C3 TYRES
M EASUREMENTS

Inspection Interval on C3 Public Road Testing

C0 P1 P3 P5 P7 P9 C12 P18 C24 P30 C36

0 km 420 km 1.260 km 2.100 km 2.940 km 3.780 km 5.040 km 7.560 km 10.080 km 12.600 km 15.120 km

Weight: Tyre + rim Tread depth

• C: Complete inspection = weight + groove depth + hardness
• P: Partial inspection = weight
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C3 T YRES
ACCELERATE TEST CYCLE ON PROVING GROUND

Accelerated test cycle for C3 tyres consist of 3 different sequences 
with different repetitions of each one.

Sequence 1:General sequence including brakes events from 90 to 40 
kph.

Sequence 2:General sequence including brakes events from 90 to 60 
kph.

Sequence 3:Mountain sequence simulation on handling track.

      

90

90

90 60

40

401 FRENADA DE 90 A 
40 KM/H A 0,4 G 
EN RECTA SUR

1 FRENADA DE 90 A 
40 KM/H A 0,4 G 
EN RECTA SUR

   

80 80
80

70
60

80

8070

8070

80

60

80

START 
& END

CICLO DE 4 VTAS.
LAS VELOCIDADES SON MAXIMAS. FRENADAS A 
MAX 0,4 G.
ATENCION AL TRAFICO MAS RAPIDO.
MEMORIZAR VELOCIDADES

30

80

      

90

90

90 60

40

402 FRENADA DE 90 A 
60 KM/H A 0,4 G 
EN RECTA SUR

2 FRENADA DE 90 A 
60 KM/H A 0,4 G 
EN RECTA SUR1 2 3
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NEXT STEPS

Next Steps:

• Finish the C3 tyres testing (open road + proving ground accelerated)

• Final description of the test sequences for C3 tyres

• Define the final calculation method for abrasion rate and interpretation of the results

• Estimation of tyre milage using tread depth reduction evolution data



FOR YOUR KIND ATTENTION

T H A N K  Y O U
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