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Comprehensive Evaluation Model for Damping Property of Goods
in Highway Transportation

QIANG Bao-min, WANG Jiang-bo
(Rocket Force University of Engineering, Xi'an 710025, China)

ABSTRACT: The work aims to study the evaluation model for damping property of multi-precision instrument packages.
Taking the damping system of multi-precision instruments as an example, the damage mechanism of resonance damage
and shock damage during highway transportation of multi-precision instruments was studied, to obtain the damping effi-
ciency under resonance damage and the shock damage probability under shock damage of the goods. Then, the weight of
each precision instrument in the cargo system was established by combining the brittleness of each precision instrument.
Finally, the resonance damage and the shock damage probability were multiplied (from vector points) by the weight of the
instrument, and the results of comprehensive evaluation of damping effects of each instrument under resonance damage
and shock damage were obtained. The results showed that the damping effect under the synthetic action of four kinds of
excitation of precision instrument 1 of example-based cargo system was the best (0.39), while the damping effect of pre-
cision instrument 1 in shock damage was the worst (0.21). The anti-resonance performance of precision instrument 1 is
very good, but the shock resistance is very poor, which needs to improve and optimize the performance parameters of its
damping system.
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Fig.1 Schematic diagram of goods vibration model
2 R sE A S SE A AR AL EALRS
HeBRA yy M yy, ARBRIESETE S A AP0,
BETTREN
myy, +¢ (v, = y)+k, (¥, =»)=0 (1)

L=—lc,

k

K2 JoHEE BN AR IR S A R
Fig.2 Simplified vibration model of a single precision in-
strument without coupling

mj, +a (0 =@+, (7 =3+ k(h —q@)th, (3, = y,) =0
(2)
ey R, X5 R B H 78 MR 5 5 R v R 24X
L e BT Y A O | S At Dt NS T o N
(R A 2 AS e e B 1) B IR BE 5 g g 3 30l R DU
MRS T 3 my A SRWISEIRBT R my RSB
Fide s ky USRS 5 ky SRS A A G2 o S RN
s o) HIRASBHIE 5 o AHEH AR 22 nhAF AL .
A B EIREX AR B g B9mNL, AT RN H]
ﬁﬁ FH E 58 8 0 AT 2 0 e 37 8 A ER AR v SR i o i
(CEARE UK E g 7 Dt NS 0 D VAR 44
Ay (k +ioc)
A4, -A
SMEURIE P 2RSSy b IR0 37 bR

H(w), = 3)

(4)
iﬁ:t’j: lﬁyﬁﬁﬁ‘{j; wﬂ‘:”i)ﬁ%; Alzia)cz""kz;

4, =—o’m,tiwce, +k, 5 A, =-o'm+ioc,Hioc, +k +k, o
¥Q)—@IATREGS R, RIFREL, 13y iy,

R AR -
|H(a,)yl|:y{%}z “
C1+4gA |
h—{—jr—} (6)
=W L A:{a—ﬂﬁa+y—fiy4}+4;%?
y7i

{7 ( +1J } R =2 a)oz\/E; FHJE
u o, m,



©74 - il % T & 2017 4E 7 H
c . Rrota o BUECIOTE, R U R S L th B K
Ry L | e BEEC gy e I, 5 5 B0 3 B KT
N 7 R B LR 31 . 55 S 0 0 WAL O 34 o T
p=—t. i 0 5 PR LA S DAL PRI 57

K (S —(O) ISR E 2 UL 3. it m] LI
L, TR A IR, IR R
GERIPIBT [ A IR 0 M 0o, ST RN 5
e kAR, R AR By, M TR L RS ) 1A A
R A RN R A 2 SR, A S S s
TR i 28 G AT 400 BT SRR R A Y B

10

Y

—

B | H(w), |
=)

T . Thow, 00
B o /Hz
10° a

yz

10°}

—~
105}

10-10 |

IR | H(o), |

10- ,
0.1 1

, 0w, 100
BRI  Hz
b

K3 E AR 2
Fig.3 Amplitude-frequency characteristic curve
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