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Abstract

According to the actual working state of the tire, this paper puts forward a test method of the dy-
namic force transmission function of the tire and obtains the radial first-order frequency of the tire
in the moving state. On this basis, combined with the research results of tire uniformity and high-
order harmonics, the speed of tire radial force variation can be predicted by this frequency, which
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can provide a solution for NVH problems encountered in the process of tire matching.
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Table 1. Test sample information

=1 MAERER

5 A UIR R R RS
1 245/70R17 110 T
2 265/65R17 112 T
3 265/65R18 114 T
4 225/65R17 102 H
5 235/60R18 103 \Y
6 225/60R18 100 H

AV T EAE I e AR ZF 2w IE 9 HSUS.3 MY mnd g Sa vl il s, 22— F %
AT SRR AEA R . AF S FIE 3R N AR B . BER BT A B2 R 48, Al BLEH
ISR AP A BT L . B EAR 2 m, RS RERRMGAE M i e I RE h A2 17 70« VIR 77 Bl i 7 1
Besl, FFRESE I H AR RERIEEAT 0, AR EIAFEB KK 535k, B R waRm T LUk
AFTRE ML AF T IBR,  BEUEEAGAE AT BE 1 L 52 200 5 IR .

2.2. ERBDISMRRATTE

H & FH A a3 5 MR 77122 GB/T 18506-2013 (GRZERHAYI I RIS T o brviE s f il
WIEE N 60 rpm, ZRIEEL) 8 km/ho 1] 440 % 78 S g AT B BOR A28 8. SFEm4E NVH . ik, &
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AT E A B2 5 kmvh, HF4% I S ke/h (T8 FERT BRI, A 3ol P8 I K 1 B R R R A 0
IR E

DKM R : e R L, 784 210kPa, £ 24°C +3 CHIMEEFE 2h KL LS,
PR R M AE 210 kPa BEATHEAG  BEAG I B B I 120 kev/h, 547 8 B A B4 i 5068 B 21Ar 1) 75%
BEHAET I 5B 30 min. BEAAZE RS T8 B & 30 FATAME T BE, IREFFATAE, AR4E bk iiiais 2 ik
ATIRR, SRAFECHA AN 5 km/h 25 f5 v o 11 v T2 2 1k AR

2.3. RFShtEEFERA 5%

AW B R IG  A I e v AT VA5 100 R Kt e e it b, e Bl Uk E, R
PEgRs RE ife AL SR E (AL T Al bIRES, fEfR e BRI RS e, A Ry, 8
RER BB TS5 2R AR N i R 2
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FATTHE e 24 S B (0 e SR i 2 A O R A8 R 9K 20 mm %8 20 mm IR
ok, AEREEC oy (U2 BAR N ML P e, (RS 8 B ORAF Bl T . O 7 S o b s - Bk
RO O 2 IR e 241 55 280 S PR DR — B DN S _E 3% 38 20 km/h, 40 km/h, 60 km/h,
90 km/h X VYA FEHEAT I Fesiliehe— i, Rein S Dbhdr— U, Oy B R A A . AEDKAT
BEATHR AR, BRAGHTEG, WHEE DY 20 20, SEEERCE DY 30 km/hy 88 G AT v B D S iR A0 R G4 Y
75%. MBI, AFRRAS TOCRAERS ] RIFE 15s, e RS Aa e T A el A PR Bl Lo T, e
LA 2000 Hz [FERFEMIA, SREE 10 DR sl TOUh AR 7, AT st e, /2 g,
NEE R BN SRR EREAT S0t
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Figure 1. Frequency characteristics of radial force of 1# sample at different speeds
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Figure 2. Test results of radial dynamic force transfer of samples

B 2. HEHEEESHEBMALER

Table 2. Test results of radial dynamic force transfer of samples

= 2. MmN ERESNEEMAER

FP5 A P 116 1 A Hz
1 245/70R17 64.00
2 265/65R17 58.39
3 265/65R18 60.42
4 225/65R17 67.43
5 235/60R 18 64.42
6 225/60R 18 67.92

3.2. BISMRISHEIES

LA 1 SRR, 1218 1B REV) K& i 5 B AR A 1) R A 3 o 21l o W, Bl
FERIASKI I 0, REV 7€ 45 km/h. 75 km/h. 130 ki/h. 180 km/h 5558 5 BT AT I S 0GR, 2355 kA8 A
(1) ZE 40 P R IR 8 T8RS AT BN A 4R 3056 NVH ]

BATINE 3 AT LA H, REV SPEAE 180 km/h. 130 km/h. 75 km/h. 45 km/h IX S8 R HHEL T
ANFEIFEFE AR, T 5 BEAHXS L, ZEIXESR T T, AR 2 3 R I . At el A 3 Bk
(REV3H)ZE 180 km/h [ N HIIR2E — VR IE,; RFVAH £E 130 km/h (R E T LS — k% IE; REVTH
76 75 km/h (R385 R AR — VR 0& . REVI2H 7E 45 km/h (103805 R AR — VRO 0G o LA aAE St
LT RSO, S REV EREERE N H 0, AR L ) B I 0 2 E 10 B B0, 9 Hosy
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Figure 3. Uniformity test results of 1# sample

3.1 SREBHESMNRER

AT LI (3. 1) [71RTHE S B BE H I — R G B T ST R AR A
f =NxRPS 3.1)

b OB, NOWIEBE 4G RPS NHE RGP HE3h 1 E .

N T AFE LS, BV TR IBRIRS KSR T 0, U1 SRR, HaREA
K s WA 3, HA KTy 2432 mm, 5SERRAKEEAE 25 A SERRRsh i 5 2ed kAT i
S, WTDASRAS S HERA ) RPS HdE .

FEZHTHIBE U B8], RFVIH 5 REV2H JLF A S AEBUAT 00 2 v A B, A1 548
NaB, V53 BrigE 16 BB B B — OB N SRR, THREEE R 4, SIS IS —
OISR 1 ME N 64.42 Hz, ARifEZE 1.75.

FAT AR VR H AR 6 MR EAT R b, 2R Ik 5 for.

Table 3. Rolling circumference of 1# tire at different speeds
F# 3.1 SRRARRE TRHEK
HE /(km/h) &5 A /mm T/ (km/h) &5 K /mm JHE/(km/h) &3 JH K /mm

5 2342 70 2340 135 2343
10 2342 75 2340 140 2343
15 2341 80 2340 145 2344
20 2341 85 2340 150 2345
25 2341 90 2341 155 2346
30 2340 95 2341 160 2347
35 2340 100 2341 165 2348
40 2340 105 2341 170 2349
45 2340 110 2341 175 2351
50 2340 115 2342 180 2353
55 2340 120 2342 185 2355
60 2340 125 2342 190 2358
65 2340 130 2343 ---- ----
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Table 4. First peak frequency of harmonics of 1# sample (Radial)
F 4.1 SRR SIS E—RORIESIZR (1R E)

B 3 4 5 6 7
B — IR VLR T8/ (km/h) 180 130 105 90 75
T B — Rk VA3 Hz 63.75 61.65 62.30 64.08 62.32
B4 8 9 10 11 12
B — IR VG 28 T3S/ (km/h) 70 60 55 50 45
VU B — IR VA2 He 66.48 64.10 65.29 65.29 64.10
TR E 13 14 15 16
B YR I £33 F /(km/h) 40 40 35 35
T B — VR VAT (Hz 61.73 66.48 62.32 66.48
Table 5. Average and standard deviation of the first peak frequency of each harmonic of the sample (Radial)
=5 HREWERE— ORISR T HE BT EEARE)
e ks “F¥{E/Hz FrifE 2
1 245/70R17 64.42 1.75
2 265/65R17 59.87 2.03
3 265/65R18 61.77 1.64
4 225/65R17 68.06 1.69
5 235/60R18 63.32 1.72
6 225/60R18 67.86 1.93
X 6 SKECNAAE 1A & B VSR AEAN R FE T I3 — R N L R i o 285G AT V34T 43

B U 236 A Ik S BB 5 kv, FE S HRH BB A D PN, 1238 P P P T AR L ST )
JSLFRR R, X2 U RO S B IS A 2250 o PR TRAT T G i ) 8- B 4 U8 B8 — BRI A S A
R, AR —MEARIE. B o KK 2 Fox, ReMalRmzhs ifeid 1 Brifisft 50 Hz~80 Hz i
W, #S ISR — IRBEI A T B, IR — UGB B R RREh & %38 1 AR

Table 6. Comparison of two kinds of frequencies (Radial)

< 6. 2 TSAZESTEL (1R )

Fr5 A
1 245/70R17
2 265/65R17
3 265/65R18
4 225/65R17
5 235/60R 18
6 225/60R18

A& 1 i /Hz

64.00
58.39
60.42
67.43
64.42
67.92

I ER — IR AR /Hz

64.42
59.87
61.77
68.06
63.32
67.86

4. T 75E

i BRI, BATRT LU IR EAT B3 AR id R BRI, RIS AL 1 B, AT
THAE A IR 3 (IR, B i 2 — I N (2, R OiZSe A S MR B 2 A A
N, BATEM 7 5h— 5 E 265/60R18 HEATIIG, MR 3.2 AR & HiE I INRTE, SRS IR Ry

%, L 4.
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Figure 4. Frequency characteristics of selected sample
B 4. PTEHE RS
ARUER AL UAKL) 2.4m, RYEF3.1, THHE RFV 13 Brilisi~16 Frigk 55— Dk 6 m 1) 2
WEE, W7 FR.

Table 7. Velocity of each order harmonic of RFV of the tested sample when the peak appears
7. BONRES REV &M DR IE R B

45 T % /(km/h) (5148 % & (km/h)
3 165.13 10 49.54
4 123.85 11 45.04
5 99.08 12 41.28
6 82.57 13 38.11
7 70.77 14 35.39
8 61.93 15 33.03
9 55.04 16 30.96
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Figure 5. HSU test results of selected sample
5. FTif# & HSU MK E5 R
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