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A study on the shock & vibration characteristics of a tractor-trailer

type vehicle system running on the road

21
(=

*
JEI

Kim, Jong-Gil

ABSTRACT
It is known that displacements, velocities and accelerations of the tractor- trailer type vehicle system in shock
& vibration analysis by the flexible-multi-body dynamics including the flexibility of structure are bigger and more
repetitive than them by the rigid-multi-body dynamics, and it is necessary to prove above results by the
experimental field test. Therefore, in this paper, theoretical analysis by the flexible-multi-body dynamics and
experimental field test for a tractor-trailer type vehicle system are conducted and their results are compared with
each other. Because of unexpected metal contact and impact in the air coupler part in the field test, some

accelerations measured from the experimental field test are bigger than them analyzed from the theoretical
analysis, but most accelerations are well coincide with each other in the amplitudes and trends. Thus more refined
dynamic analytical models for some special type vehicle systems will be possible in the future.
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[Fig. 11 Coordinate of vehicle system
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[Fig. 21 Contour of single bump

T F JQUAE AFs] Y =Hde W
Fig. 29} 20| Z 500mm, %°| 50mm¢! 93 3
o] 9 HEZ Fyon AFAE o]} 7 FL

B30l WrgH =S Agtslsitt.

oft [
ru_ ox rir

23 3”)\4 7:1‘||.
ﬂ%°ﬂ*1 A ‘iﬂ—l%‘ Hge T 2AF A2
HEZ 3 AlEgelds
: . EF g 2
2 o]Fo EAd deiA
F47% &g w3
& 4% den”, BrA g
52 AT AP Dol AZIH o8 &4 2
The 4o AR} 4E Bln FAFAAA A
Alstart.

o

3. S3Ts ME
3T 2
Stollx A AFF Al2Rle f494 =d 2 AR
Hold A7e] HFL fst] F& #4799 &
=5 A% AR FPANES RIS TR
SAAAE Edde Zo] W A, ¢ 43

O

SharAl e 7|E8ts) 2] Al A|1E(001E 79) /15



r
Mo
~
Ra
0z
4o
N
i
Ho

o
L:z
ok
&
Ho
¢
otk
=
J
b
N
3,
b
prA
ot
4
iy
oL
OE
N
)

b
]
A
ol
32
v

32 Ak

Az AH2E AHEE 7METAY TIEE AEZ
A7), volH g5 2 &= o] A
ok AlAe A AlZEAre] XA Fig. 3o A
FHo2 FHIAL, AZ A E ASHE Tl o
8k Algke Table 1.9 vFeRiATh

7t ZRAAANA 15 7MEEAMERH 349 3
Ade KR AsE 77 500 HzY ASFulrE
AYE3} o) 15 kHzo ¥EEE HolH g

S3uld AEdeH, Fig 4& EfYs 99
Ao} 7REEAAZE FEE 248 Yepdch

A2
1 HHQ)

f

[Fig. 3] Position of accelerometers

[Table 1] Measurement position and item

[Fig. 41 An installed accelerometer at the rear
of trailer

[Fig. 5] Velocity measurement equipment on the
road
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[Fig. 8] Installed bumps on the road



[Fig. 77 Running wheel in ftont of the bump
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[Fig. 8] Vertical acceleration at the front of the trailer
(velocity = 13.1 km/h)
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[Fig. 91 Vertical acceleration at the middle of the
trailer (velocity : 13.1 km/h)
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[Fig. 10] Vertical acceleration at the rear of the trailer
(velocity : 13.1 km/h)
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[Fig. 111 Assembly of air~coupler and fifth wheel
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[Fig. 121 Frequency analysis of the vertical acceleration

at the front of the trailerlvelocity : 13.1 km/h)
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[Fig. 131 Comparison of the theoretical natural

frequency and the experimental frequency
at the rear of trailer
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