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Study on influence of tyre wear degree on emission

characteristics of in-use vehicle

LI Yunping, LIU Zeyan, GAO Song
(Shandong University of Technology, School of Transportation and Vehicle

Engineering, Zibo 255049, China)

Abstract: By using the VMAS emission detection system as the experiment platform, we can
reload tyres with different wear degrees to implement emission detection. As the experiment
results show, the wear degree of the tyre increases with the time growth of the vehicle in use,
which results in that the friction force between the tyre and the road surface is significantly
decreaced. As a result, the vehicle’s performance, economy and traction performance are
influenced,and there is also a direct influence on the vehicle emissions, especially in variable
conditons. The study attempts to find out the relationship between the wear degree of the tyre

and vehicle emission characteristics, which can provide an experimental evidence for controlling
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the emission polution of the in-use vehicle.
Key words: characteristics of automobile emission; tyre; wear degree; experiment; computational

analysis
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Table 2 Experimental result of vehicle emissions

WORE I ] 45 /s COGEO /%  HCGH)/ X10°° COH)Y /% HC(H1)/X10°° COUR /%  HCUH)/X10 °
11 0.37 9.00 0.68 71.00 0.18 86. 00
15 0.21 11. 00 0.56 73.00 0.18 86. 00
23 0.18 16. 00 0.55 74.00 0.38 82.00
28 0.10 18.00 0.52 99. 00 0. 60 85. 00
49 0.43 22.00 0.43 127.00 0.17 104. 00
61 0.33 24.00 0.58 92.00 1. 00 94. 00
85 0. 20 21.00 0.52 104. 00 0.49 106. 00
96 0. 20 21.00 0.77 100. 00 2.00 108. 00

117 0. 00 11. 00 0.07 64.00 0. 20 103. 00
143 0.30 10. 00 0. 47 68. 00 0.77 89. 00
155 0.15 10. 00 0. 36 61.00 0. 47 88. 00
163 0.01 10. 00 0. 34 55.00 0.62 85. 00
178 0.05 8.00 0.23 45. 00 0.43 80. 00
188 0.01 8. 00 0.23 39.00 1. 39 82.00
195 0.01 8.00 0.12 61.00 0.62 85. 00
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Table 3 Experiment conditions corresponding with key points

BORERS | /s T (e HEE/(km e« h™") || HUEERFE /s 0L (e Wi/ (km e+ h )
11 A K1 117 o PM-+K1
0—>15 0—>15—>35-—>50
15 2 K1 143 2 s 3
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Table 4 Results and conclusions

Hei 5 4y g/ (g« km 1) FRAE/ (g« km™ 1) F e R o RE R
o 1.71 9. 20 ey i biiPus
CcCO i 7.56 9. 20 G i3
IH 9.65 9.20 R KRE it
e 0.13 3.30 i biiiBu
(HC+NO,) 1. 50 3. 30 E i 5L
IH 1. 44 3.30 i biiBu
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Fig.3 Emission characteristic curve of test vehicle
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Table 5 Average value of emissions in variable conditions

T/ (kmeh™") COGHN /% HCGH) /X107 COM)Y /% HC(h)/X107% COUH) /%  HCUH)/X10°

gl 015 0.29 10. 00 0.63 72.00 0.18 86. 00
150 0.14 17.00 0.54 73.50 0.49 83. 50
i 015 #Hiy—>32 0.38 20. 00 0.51 109. 50 0.14 99. 00
il 32—>10—>0 0.20 21.00 0.56 102. 00 1.25 107. 00
) 0—>15—>35—>50 0.15 10. 50 0.27 66. 00 1.39 96. 00
ZEMH 5035 0.08 10. 00 0.35 58. 00 0.55 86. 50
il 35—>10—0 0.03 8.00 0.23 42.00 0.91 81.00
T e e ) TAF- ¥ {6
Eel) th IH
) 015 5.50 36. 32 43.09
ZEFH 150 8. 57 37.02 42.00
R H 015 #ePy—>32 10.19 55.01 49,57
ZEHH 32—>10—>0 10. 60 51.28 54,13
## i 0—>15—>35—>50 5.33 33. 14 48.70
Al 5035 5.04 29.18 43.53
AW 35—>10—>0 4.02 21.12 40. 96

E:D Hdy 32—>10—>0 km/h 248 48l 32 km/h B F] 10 km/h H7E 2 #E&4BITBOE R 0 km/h;2) 458

H1 0—>15—>35—>50 km/h J2 45 : 43 0 km/h I E] 15 km/h #e 2 BHE T 35 km/h #8e 3 RHEE] 50 km/h;3) 4
A1 35>10—>0 km/h J&45 . 3l 35 km/h 4 2 P43 F] 10 km/h IF7E 185 s AL IF 25 & A5 F] 0 km/h,
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4.2.1 HHETE
I AR A CREBEON SR 1 YR 31D .

COGHN -
0.01,0,0,0,0,0,0,0.23,0.4,0.4,0.37,0.36,0.25,0.23,0.21,0.23,0.23,0.33,0.31,0.31,0.28,0. 2,
0.18,0.17,0.15,0.15,0.11,0.1,0.1,0.1,0.15,0.18,0. 2,0. 23,0. 38,0.43,0.37,0.2,0.11,0.1,0.12,
0.27,0.31,0.28,0.25,0.18,0. 33,0. 43,0. 43,0. 43,0. 3,0. 23,0. 23,0. 25,0. 25,0. 25,0.17,0.1,0. 1,
0.21,0.33,0.44,0.52,0. 44,0. 31,0. 23,0. 2,0. 2,0. 2,0. 18,0. 18,0. 18,0. 18,0. 18,0. 18,0. 18,0. 2,
0.2,0.2,0.2,0.2,0.2,0.2,0.2,0.2,0.2,0.2,0. 2,0. 2,0. 2,0.2,0. 2,0. 2,0. 2,0. 2,0. 2,0. 2,0. 2,0. 2,
0.2,0.18,0.05,0. 05,0. 03,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.07,0.07,0. 07,0.07,0. 07,
0.15,0.25,0.2,0.11,0.05,0. 05,0. 03,0,0. 02,0.1,0. 3,0. 38,0.52,0.56,0.52,0.3,0.17,0.1,0. 05,
0.03,0.05,0.07,0.17,0.18,0.17,0. 15,0. 15,0. 15,0. 15,0. 15,0. 15,0. 14,0.11,0. 1,0. 02,0. 01,0. 01,
0.01,0.02,0. 09,0. 09,0. 07,0. 07,0. 07,0, 07,0. 05,0, 05,0. 05,0. 05,0. 05,0, 05,0. 03,0. 03,0. 03,
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0.02,0.02,0.02,0.02,0.02,0.01,0.01,0.01,0.01,0.01,0.01,0.01,0.01,0.01,

.41,0.4,0.4,0.4,0.4,0.4,0.4,0.58,0.68,0.69,0.68,0.67,0.56,0.56,0.56,0.54,0,41,0.43,0.
.47,0.55,0.55,0.55,0.52,0.52,0.52,0.52,0.52,0.51,0.52,0.72,0.88,1,1,0.98,0.8,0.69,0.

46,
68,

.67,0.64,0.63,0.62,0.56,0.47,0.47,0.46,0.46,0.44,0.43,0.43,0.43,0.43,0.43,0.46,0.47,0.5,

C

0

0

0

0.5,0.49,0.47,0.49,0. 58,0.75,0. 82,0. 82,0.79,0. 66,0.6,0. 58,0. 56,0.56,0.56,0.56,0.56,0.
0.56,0.56,0.55,0.55,0.55,0.55,0.55,0. 54,0. 54,0. 54,0.52,0.52,0.52,0.51,0.51,0.51,0.5,0.5,
0.57,0.69,0.79,0.77,0.75,0.72,0. 56,0. 43,0. 34,0. 28,0. 23,0. 18,0. 14,0. 15,0. 15,0. 23, 0.
0.33,0. 34,0. 33,0. 23,0. 18,0.11,0. 09,0. 07,0. 07,0. 07,0, 07,0. 2,0.43,0.61,0. 8,0.91,0. 93,0.
0.89,0.89,0.87,0.67,0.54,0.46,0.41,0.4,0.37,0.37,0.37,0.56,0.66,0.64,0.62,0.47,0.43,0.
0.4,0.4,0.37,0.37,0.37,0.37,0. 36,0. 36,0. 36,0. 36,0. 36,0. 36,0. 36,0. 34,0. 34,0. 34,0. 34,0.
0.34,0.34,0. 34,0. 34,0. 36,0. 57,0. 67,0. 68,0. 62,0. 49,0. 37,0. 28,0. 25,0. 23,0. 23,0. 23, 0.
0

.21,0.21,0.21,0.21,0. 21,0. 21,0. 21,0. 23,0. 23,0. 21,0. 21,0. 2,0. 11,0. 11,0. 12,
TR A0 SRR O 81 B9 B s AR 180
COGHD

0.00,—0.01,—0.01,—0.01,—0.01,—0.01,—0.01,0.22,0. 39,0. 39,0. 36,0. 35,0. 24,0. 22,0.
0.22,0.22,0.32,0. 30,0. 30,0, 27,0. 19,0. 17,0. 16,0, 14,0. 14,0. 10,0. 09, 0. 09,0. 09,0. 14,0
0.19,0.22,0.37,0. 42,0. 36,0. 19,0. 10,0. 09,0. 11,0. 26,0. 30,0. 27,0. 24,0. 17,0. 32,0. 42,0
0.42,0.29,0.22,0.22,0. 24,0. 24,0. 24,0. 16,0. 09,0. 09,0. 20,0. 32,0. 43,0. 51,0. 43,0. 30,0
0.19,0.19,0.19,0. 17,0. 17,0.17,0. 17,0. 17,0. 17,0. 17,0. 19,0. 19,0. 19,0. 19,0. 19,0. 19,0
0.19,0.19,0.19,0.19,0.19,0.19,0. 19,0. 19,0. 19,0. 19,0. 19,0. 19,0. 19,0. 19,0. 19,0. 19,0
0.17,0.04,0.04,0. 02, —0. 01, —0. 01, —0. 01, —0.01, —0.01,—0.01,—0.01, —0.01,—0.
-o0.01,—o0.01,—0.01,—0.01,—0.01,—0.01,—0.01,—0.01,—0.01,0. 06,0. 06,0. 06,0. 06,0,
0.14,0.24,0.19,0. 10,0. 04,0. 04,0. 02, —0.01,0. 01,0. 09,0. 29,0. 37,0. 51,0. 55,0. 51,0. 29,0.
0.09,0.04,0.02,0. 04,0. 06,0.16,0.17,0. 16,0. 14,0. 14,0. 14,0. 14,0. 14,0. 14,0. 13,0. 10,0
0.01,0.00,0.00,0.00,0.01,0.08,0.08,0. 06,0.06,0. 06,0. 06,0. 04,0. 04,0. 04,0. 04,0. 04,0

0.02,0.02,0.02,0.01,0.01,0.01,0.01,0.01,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,
COH) .

0
0
0
0
0
0

—0.30,—0.29,

.00,—0.01,—0.01,—0.01,—0.01,—0.01,—0.01,0.17,0. 27,0. 28,0. 27,0. 26,0. 15,0. 15, 0.
.13,0.00,0.02,0. 05,0. 06,0. 14,0. 14,0. 14,0. 11,0. 11,0. 11,0. 11,0. 11,0. 10,0. 11,0. 31,0
.59,0.59,0.57,0.39,0. 28,0. 27,0. 26,0. 23,0. 22,0. 21,0. 15,0. 06,0. 06,0. 05,0. 05,0. 03,0
.02,0.02,0.02,0.02,0. 05,0. 06,0. 09,0. 09,0. 08,0. 06,0. 08,0. 17,0. 34,0. 41,0. 41,0. 38,0
.19,0.17,0.15,0. 15,0. 15,0. 15,0. 15,0. 15,0. 15,0. 15,0. 14,0. 14,0. 14,0. 14,0. 14,0. 13,0
.13,0.11,0.11,0.11,0. 10,0. 10,0. 10,0. 09,0. 09,0. 16,0. 28,0. 38,0. 36,0. 34,0. 31,0. 15,0
-—0.07,—0.13,—0.18,—0. 23, —0. 27, —0. 26, —0. 26, —0. 18, —0. 10, — 0. 08, — 0. 07, — 0.
—0.18,—0.23,—0.30,—0.32,—0.34,—0.34,—0.34,—0. 34,—0. 21,0. 02,0. 20,0. 39,0. 50,0.
0.51,0.48,0.48,0.46,0. 26,0.13,0.05,0.00,—0.01,—0.04,—0.04,—0.04,0.15,0. 25,0. 23,0.
0.06,0.02,0.00,—0.01,—0.01,—0.04,—0.04,—0.04, —0.04,—0.05,—0.05,—0. 05, —0.
—0.05,—0.05,—0. 05, —0.07,—0.07,—0.07,—0.07,—0.07,—0.07,—0. 07, —0. 07, —0.
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