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Fig. 1 Specific working flow chart of vibration damping base
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Fig. 2 Schematic diagram of two spring bar structure
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Fig. 3 Sketch of structure of vibration damping base
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Fig. 4 Sketch of energy absorbing device of tooth column
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Fig. 5 Mechanical characteristics of tooth

column energy absorbing device

ARG B A R R 1A A A 2 2 2 A i
PEOERS S B (IR IE AR IE ST AR I RE 20K E O
K5 (b) AR R IT

VoM 1
E = fd(Em) = Lo’w WYy = SMN g, (1)

R BB — R o0 RIVRT A0k HAT M RE RELJE A 2k



214 B

oA 5 TR 18 %

M BTG (1) 385 B AT 80 s = B/
3 MR FRE

VIR L A 2 T 22 R AT 45 B rho0 B 1 A TN
ity 5 SRR AL, P T AR RT3 T ) 45 4 2
R, MO IRIE R REM AL E RS, W2 HER
Lk R G, HACEB o4 B AH EL R A o8 % A 56 1F
FURBALE AT RIEAN AT T L0, S 45058
SRR TN RE /N T 0. 4g B, AT 35 ) 4 AR R
R RS L RIS SO AR R B AR 5 4%
1 iz H PR A2 v R 08 H 8 A SR
F14) ST 560 B T 75 D0 5 () i 2 00 T M Bl oA ol B R AR
() B 2k iz g, IR AR iz o S Al B 2k iz o)y D FE
ARG RLNME RS, B AT RS A R GE B 3% 7
SR R B S A 5 R DR TS Sl ALk i
KL A% 1 KRR I 77 A B IR B s R 5 S8 Ik SRR A
iz sl B T AR R AR B B i B SE
ABBE IR I BE RSP AR JE N ARAS M S 2 80, fEiz
L TR U A B NP B2 O B2 7 B il N o117 11
BE=AN A RE, TN b AR DU i A 4 4 G DU R 5
FRADUAS 1 F BE A4 FE 2R G0 00 b o DR A 31 A4
B KA DG I MLA A 7 R AR AR A T4 1 6 Ry
IV 138 B R
4, 4(0)

S

. P N
a3
q,(0)
X’I;/ EZ’C% a,(0) T x,
’ P 7X a "
mg° a
, .
5 Cs
k
N 1 7
2 W

K6 K s 356 R A
Fig. 6  Sketch of motion relation between

parts on shafts and shafts
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Fig. 7 Time domain roughness curve of input excitation

HRIE P 7 nl 0 HAR 2 R A A, 7 S B
B 0T, a8 14— £ I A R sh A R
PRIE AT 0. 02 m, ZAF A AR A 11 A
AU A BR AT X735 L LR

PG A E—E AR [ A T3 X HAE MATLAB

q,/m

q,/m

Add gy g HERT

HEA T EAT RGURE TR A, 38 3 AR O 4R Bl 3 S Y
i AT E 3o AR AT 23 3 (8 ) BEAT 3 £ 1719 25 e 5
P FRETY, 15 5% 42 ) 1 3 B8 v 22 52 B A U
q () , RDRESMRIOR 8 o AR 5C 2 128 R K0 R a4
Ui AR, 4t R S R IR AR T L RS R A AV A R
MR HEATHE AR 2R, BAR T HE R P 8 7 o

5L Pl OS5 el 7 0k BUCBE 4 A AL
FTRsJE 40 ~50 km/h R HEATARAEIT, H1 ] 9 (a) 1
FRIR MR AE 0. 02 m ), Ji A K i Arias i 1) 2 4
i (L, 0P 23 A b T A T 7 1L 18 A BIR A5 % ik
PRAE A B ER 3@ B 9 (b) TR £ 28 Ak Bl
790.004 ~0.008 5 rad [a], i iz 2% [ AH 5 BT 35
BRI 763 i ) 22 S IRFAVD A3 285K 5 il P 9 (e ) T
SRR AE AL L 9 0. 004 2 ~0. 008 5 rad [A], 8 i
A5 [ A O BRI I8 R B B 3 il 22 A A Ay 2L
Ko LE LRI il T2 RSO N IE T AR ,
0 37 LA 2R A BUARHD 3 R4 A ) A2 A TRl 22
AR 38 3 % LG b SRR 58 W ik 5 45 B 1Y AT
ET

5 HiERERE

(DB T —F O\ A B AR I LA, IF
H Creo 2.0 FEAH5E AL 1%L R BE B0 5 03T T —Fh
15 IR A Dk B 5 A 5 45 5 14 A DB 45 W /g Dt N7
Horr,

<,

TREPFRATT PSRNG4 ™y sk e

S8 F A
o L]
scrRai | I RS i

ol ] <L

OIS WA ER Y6 AL

8 Al EAS R

Fig. 8 Simulation model
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Structure Design and Dynamics Analysis of Eight Freedom Vibration
Damping Pedestal in Road Transportation of Large Equipment

CHEN Ning, ZHANG Gong-xue "
(Shaanxi University of Science & Technology, Xi’an 710021, China)

[ Abstract] The design of a eight DOF vibration damping base mechanism, and use Creo2. 0 with complete as-
sembly process of the base, the structure of the base in the application of the damping spring rod a handicapping
combined with tooth tooth fracture energy absorption principle is presented. According to Darren Bell principle, the
model is simplified in the condition of conventional large equipment transportation, and the kinematic equation is
established , and the appropriate vibration model evaluation mechanism is established. By using MATLAB and other
software, the time domain model established by filtering and white noise is solved. The accurate simulation analysis
is provided for the vertical amplitude, the elevation angle and the inclination angle of the upper end of the base. Fi-
nally, through theoretical model building and simulation analysis, the reliability of the base is verified in a certain
speed range, which provides theoretical support for the subsequent application in practical production and lays a
foundation.

[ Key words] damping base structure eight degrees of freedom dynamics analysis MATLAB simulation



