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Abstract

In order to meet the regulatory requirements and research and development needs of electric ve-
hicle cruising range, this paper uses torque method to test the rolling resistance performance of
tires in low temperature environment. The results show that the rolling resistance of tires increases
with the decrease of temperature. And compared with ordinary tires, some snow tires have a lower
degree of rolling resistance changing with temperature. The temperature correction coefficient
specified in ISO 28580 is still of reference significance in low temperature environment. In low tem-
perature environment, the tire rolling resistance will decrease with the increase of speed and driv-
ing time, so this characteristic should be considered when analyzing the cruising range and power
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consumption of electric vehicles in specific conditions.
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Figurel. Test equipment photo
1 wERA

Table 1. Test equipment parameters

F1REER
HEiEHRA 2m TN 2 0] 20 kN
A —-40°C~70°C RS FR R +0.5°C
T AR 10 km/h~200 km/h AR +0.2 km/h
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SLE AN R R IR BN /7. MR L35 25°C. 10°C. 0°C. —7°C. —20°C. —30°C. HAhillik 441t 2%
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Table 2. Rolling resistance of tire at different temperatures (N)
5 2. RIEARLIRE THNRFESI(N)

IEIrc #ln A el B felia C #lia D
-30 48.94 111.21 89.95 78.12
-20 43.65 93.57 81.88 69.69
-7 39.36 81.23 75.27 62.72

0 36.46 76.30 69.68 57.76
10 33.58 67.39 66.27 52.77
25 30.35 63.12 61.59 49.00

Table 3. Rolling resistance coefficient of tire at different temperatures (N/kN)
= 3. REREAFELRE THURTNPE R B (N/KN)

I BEIC #lin A e B feha C ez D
-30 16.12 13.01 10.82 12.85
-20 14.38 10.94 9.85 11.46
-7 12.97 9.50 9.05 10.31

0 12.01 8.92 8.38 9.50
10 11.06 8.01 7.97 8.68
25 10.00 7.38 7.41 8.06

Table 4. Change rate of rolling resistance coefficient of tire at different temperatures (%)

4. RIEETRLIEE THNREIENRABTLIFR (%)

B/ C ehh A #ha B feha C #eha D
-30 61.28% 76.20% 46.05% 59.42%
—20 43.82% 48.24% 32.96% 42.24%
=7 29.71% 28.69% 22.22% 27.98%

0 20.13% 20.88% 13.14% 17.87%
10 10.63% 8.52% 7.60% 7.70%
25 0.00% 0.00% 0.00% 0.00%

W 2. 4 3ME 2 Fios, AR 00BN AR 2 B ) 22 B0 b I R AR A s (e C SR g AN
D fefa NS AR, HARAE RSN ) R R A B W RN R R . Wk 4 PR, ek
R EIE 71 ZH L H RTARE 1S0 28580:2018 HE M 1CI B2 25°C 7R BN BE 71 R I F 45 ROV FLHEME, Xf L
Bk 4 SFRIGAEA R MR R BRSO . £-20°Cl, A 3 KR IBIERNE ) REE 25 CHtE K
L 40%, 5K ECIRIR BN RBON KL 33%, BLECIE N T MM . AT REEE A S U AR iR A AR IR
JTHER, ARG IR B B L T B i B 2218 .
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Figure 2. Rolling resistance coefficient of tire at different temperatures

2. RIREANFIRE THIREIBE DR
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Al LU RQ)FHATIREIEIE.
Fros = F x[14 K, (t,, —25) ] 2

K1, F, ——25CHIEIGEEII S, b A4 (N);
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Table 5. Verification of temperature correction coefficient
= 5. mAEIEIERKEIE

feln E el F
IR JEIC MAAE/N EIEAEIN i 22 T {E/N EIEAE/N T 22
-7 73.61 / / 61.58 / /
-10 75.72 73.90 0.39% 63.26 61.75 0.28%
-5 71.84 72.99 -0.85% 60.58 61.55 -0.05%

HRHE R 5 Fin, 6 LR JUNIAR A, AR IR S EBIEE-7C 54-7C iS5
ATRFNFHJIALL, K2 N—0.85%, HrifE 1SO 28580:2018 i 7E 11k A& IE R ¥ AE—7°C F gt — 2 2ME
F, BT 2 B AT 3600 .
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Table 6. Rolling resistance of tire at different speeds (N)
6. RIRETRIRE THEIRSIEAI(N)

T JE/(km/h) 10 20 30 40 50 60 70
-7C 57.18 57.06 56.66 56.16 55.60 55.17 54.77
-20°C 74.86 78.80 74.86 72.41 70.72 69.27 68.16

P/ (km/h) 80 90 100 110 120 130 /
-7C 54.34 53.90 53.54 53.06 52.47 52.47 /
-20°C 65.98 65.11 64.30 63.33 62.22 61.80 /

Table 7. Rolling resistance coefficient of tire at different speed (N/kN)
F 7. WRETREIRE THURBNE I REB(N/KN)

HFE/(km/h) 10 20 30 40 50 60 70
-7C 8.10 8.08 8.02 7.95 7.87 7.81 7.76
-20C 11.16 10.60 10.26 10.02 9.81 9.65 9.50
I (km/h) 80 90 100 110 120 130 /
-7°C 7.70 7.63 7.58 751 7.43 7.43 /
-20C 9.34 9.22 9.11 8.97 8.81 8.75 /
12
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Figure 3. Tire rolling resistance coefficient at different speeds
3. WEREREIRE THNRENRE

ME 6. & 7 &I 3 PR, RIGEMIRING N IREN I )1 SR shFH g Z 5t B 0 i e fIG; 44k
BACEHIFA LI RN, HIRSEBARES, ARZe Mol 2 . RN, R RRIRSIH 7 B AL &
R 100 km/h I, FRENBE )32 8 L mRAR AN . IX AN TR T R IR VR Bl RE g B 1) A A 3
AFBle H3—J7iH, REATHIAE T, BREATREAIKS B, —ERE LM EmrT sz et F
PR e U IR AR, X AR SR IRAT R k) 52 58 AR R IR B B I b #E I 17 24 7 80 B A 1
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Table 8. Tire rolling resistance at different driving time(—=7°C) (N)
= 8. WRAEAFEITRAE THNRENESI(-77C) (N)

i E]/(S) 0 400 1000 1800
30 km/h 69.72 54.58 53.74 53.55
60 km/h 69.30 55.41 54.47 54.33
80 km/h 67.75 56.26 55.35 55.18
100 km/h 63.73 57.60 56.81 56.71
75.00
70.00
z 65.00 \
.R
= 60.00
R
¥ 55.00
50.00
45.00
0 200 400 600 800 1000 1200 1400 1600 1800 2000
AT I 7] /s
——100km/h —— 80km/h 60km/h ——30km/h

Figure 4. Tire rolling resistance at different driving time (=7°C)

4, WRRAEARRITIETE FHSREIRSI(-7C)

Table 9. Tire rolling resistance at different driving time (—20°C) (N)
9. BERAEFEITIEME TAREIFESI(-201C) (N)

BFIAL/(S) 0 400 1000 1800
30 km/h 97.89 67.28 66.17 66.06
60 km/h 97.24 68.95 67.68 67.52
80 km/h 95.05 70.84 69.51 69.41
100 km/h 89.46 74.76 73.48 73.30

MRAEL 8. %9 KK 4. B 5 PR, TRA-TCIERAE-20C, RIaH ke, 7883k K5 IRER
R HBEE AR EAT R, IRENBH I ATERAR, 1E 400s I i A Cata TR RS . ERE
ARSI AT B SRR IR 7 5 T ORI A BV T AS 25 AU T IR AT AL
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Figure 5. Tire rolling resistance at different driving time(—207C)
5. BRREREITIERT B THYRFIBES1(-20°C)
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A P FC BRI IRVR BRI AL, A HHL R V200 50 B 50 i R0 5 R 40 B A TR 2 1F R IR IR VR 3
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