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Fig.1 Force error range of tire under standard loading force
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Fig.2 Elastic machanic model of tire
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Fig.3 Quadratic curve fitting of tire loading force
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Fig.4 Control curves of tire loading force and loading wheel
position control

2.2 HIEFRE

N R R R 2SR == SNl N
FUE W, A% BB AE B0 SR B A L AT AL/ B
(A/D) 4, 55 J A8 BT A5 5 28 i JE s oo 4
PRRE D (PCD MRk = B M RIETERE
G sh— b i ERANZ AT
HEWSREE R T 54600 3= 3l 7] 25 32 e 1y Ak
T Tt e b TR MR I AR o e e ok
4160 1 min ', G AR HER A2 048 ke r ' A
IR B TR A 2 048 f e s BdERAE KX
T SR AR % 5 G R i ) ik e AR AH (] B G A2
JTHYF T g s AR

3 FIHBIZBEEHEE (PLC) EFEH

PLC 3= 22 23 5o %o il lie 28 56 10 5 o7 42 ol 56 B
ffar 5 X AE G 1 Az . B far S8 G A0 07 B A i
BHLR I P12 B 5158, T 5 a9 2 738 i
VA1 FPLCIY iz g 45 i Dy Be A Bk S8t , 1 for 42

(4 Sl A A A 2 P 1) 2 e R P SR SE N, I i
i)l 28 98 X8 070 A 6 00 7 G v ), AT 5 3 %
RN i . SRR NI H I PLC
TR SR

e A InRE
AR TR IR B T

FeNAIL e

ml
Ffirfe e 1k miilE

FE RN Rl
—J, X,

=

FbRF SBGEF 24
ER TR

FIRF, U %
i/ Fisz i

E A R S P K

E5 #RpmEAEHNPLCRE

Fig.5 PLC process of tire loading force control
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Control of Loading Force of Tire Uniformity Test Equipment

. 1 .. 1 2
HU Jianguang ,DAI Bojiong ,JIANG Chaolang
(1. Hangzhou Chaoyang Rubber Co. ,Ltd,Hangzhou 310018,China;2. Beijing Langshengfeng Measurement & Control Technology Co. ,Ltd,
Beijing 102300, China)

Abstract: The loading force to the tire by the uniformity detection equipment was indirectly realized
through the position control of the loading wheel. Firstly, the calculation formula of the tire loading force in
real time was obtained by quadratic curve fitting using software program, and then the loading wheel position
of the standard loading force was acquired and transmitted to the programmable logic controller (PLC) for
calibration. Thereafter, the accurate positioning of the loading wheel was achieved through the step program
of PLC and servo control system.

Key words: tire uniformity; test equipment; loading force; loading wheel; position control; quadratic

curve fitting ; mechanical analysis



