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Fig.1 Seven-degrees-of-freedom jump model
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Fig.2 Response of initial compaction system
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Fig.3 Response of middle compaction system

R I S8 5 0 2 0mT AR A5 an i 4 F s 19 &
gem . I 4 (a) & B E T 1 5 1 B 22 15 305



%2

TEEE M, 45 SUR 56 T B8 BIL A A 2 1 s T A% 3l T 98 43 A 69

4(c) FTHABTEWSFME 4(d) B0 H iR R
TR SR K 4 (e) FNEL 4 (F) P 2R BRI BE R
JEiE AR G2 3h; B 4 (b) B 4 40 3 Bl
2.2 FRGuNE R A 3 B

M RGP AR M8 sh i, BA PR 5 AR R AT
G — FBER IR /N AR T R R IR AR B R T
AR 7 R A R 5 T S B 32 it T i A
RO R, X B R R IR 2 5o £ 9 &5
7k
: -
M

£ F%/(10°m)

P

=Y Y —

-60 -

0 0.5 1 1.5 0 10 20 30 40 50
/s % Mz

(b) 3=k

(a) R

%0 -50 0 50
REFE/(10°m)

0
fi%%/ (10°m)
(d) 7550 = g 3

(o) HBEMA

/s

00 50 510
RE/(10-3m)
() JEHRAEAE

REA%/(10°m)
(e) THIHRBNFEAHIIA

B4 JEXEH RSN

Fig.4 Response of later compaction system
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Fig.5 System response after active control
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Nonlinear Modeling and Interference Analysis for Double-steel-wheel Vibratory Roller

SHEN Peihui', LIN Shuwen’

(1. Department of Mechanical Engineering, Fujian Chuanzheng Communications College, Fuzhou 350007, China;

2. College of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350002, China)

Abstract; According to the structural characteristics and double-excitation mode of the double-steel-wheel vi-
bratory roller, a seven-degrees-of-freedom jump-vibration model was established fully considered the nonlinear
coupling of apparent soil to the compacted system. Taking YZC12 compactor as an example and basing on the
decomposition idea of coupling-decoupling-recoupling, the nonlinear vibration response of the system was ana-
lyzed in the three representative compaction conditions of smooth contact, slight impact and strong collision.
Results showed that, the kinetic offsets between the front and rear wheels were the main reason of the transmis-
sion interference. With the change of soil parameters representing different density, the time domain waveform
of system became harmonic distortions. The first order, second order and fourth order frequency would gener-
ate sub-harmonics and ultra-harmonics until into continuous spectrum of chaos the compaction process. In ad-
dition, driving speed mainly affected the vibratory parameters of the front back apparent soils, and then affect-
ed the movement interference of the front and rear wheels. Through active controlling the damping system pa-
rameters of the frame and the two wheels, the nonlinear vibration responses of the system could be obviously
weakened, as well as the transmission interference of the front and rear wheels.

Key words: double-steel-wheel vibratory roller; nonlinear jump-vibration model; apparent vibratory soil;

transmission ; interference



