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Fig.7 The first four orders modal and strain analysis of the original leaf spring suspension

Ny, 25 M3,

7NM+Nh+N%

KD F 0, EAKRT io KFEMIEHRRE .,
4R Bl P XA o R 57 A ANt IR) T Zead 3158 m)
155 N oA 2509 1) 14 RL ih 26 R P A8 201 o 13 ) %
I 1 B KR PSR B s N, T 38 sk R 6 7 R ) 7 37 232
P—S—N kR . P—S—N < 8 — M LA T 2
VIR

D 4

1gN, =a,+b,lgs (5)

LG PN, EARTEARIE R p T XN R
T3 KB a, b, B REE B MR R R
60Si, MnfE 7 16 R JE 99X MG T ha, b, ME S

SFE19.13,—5.041 K e KEFRN ST o\ — Bt [ A7 45
R MEEE a, b, AKX G A 15 N
PR R AU 57 A T =9.4X10",
25 RHILERMHE

PR 153 2 1 60 #8155 X5 A ADAMS/
VIEW i, 40 g 4 1 9 4% 5% ith 26 ok BIF 5% 16 181 AS - B2
O AR 5 258 IR S W 4% 358 B 8 28 Ak i 3 IR
9% T AN - 2 AR Ay o DD e A Dy B IR 1Y B
MO S R EE., i S5 Begin & M 0.1,
End W # M 1 000, Steps & & A 400, & 8 7]
3B H AW 200 kg HP R IS AT LR B L A
K U8 ML 6 T AN S BE RN AR 5 VR AR AR 4R A 1 A



SR A5 BT LUl AR P T R % 2B A B R R s R R i 11

=701

5 /B

I
Magnitude

-100

E/dB

—120]

o

5
Magnitude

f

—_ 14 {7\ 1 1 1
-1 0 1 2

[85) o

®E/dB
Magnitude

I

A H i Grassplot; B:lli#i Mountainous; C:7/KJé# Cement road.

8 AEHWRABEAFERRMESERTHREES R A NG £

Fig.8 Frequency response curse of different types road roughness excitation signal act on the leaf spring suspension
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Table 2 Parameters of optimized suspension

WS A IR/ mm iR 3 {E/ (N/mm?) #2442 /mm

Leaf spring Arc length Stress Curvature radius
% —F First 700 —120 550
% A Second 640 —90 514
% = R Third 580 —50 471
5500 K Fourth 380 —10 436
% 1 Fifth 200 30 419
HS K Sixth 130 50 399
55-£ H Seventh 100 60 385

P P 10 T T O A B R AT PO TR — W A58 18,59 Flz, K T 1 A B 0 £

H B4 R 18.59.33.53.60.05 F1 284,65 Hz, H

SEH TR 2~10 Hz JE L Kt 8 1 11k
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Fig.10 The first four orders modal and strain analysis of the improved suspension
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Table 3 Modal analysis results of the improved suspension
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Optimization design of mountainous orchard transporter’s leaf spring
suspension based on mountainous orchard road spectrum

WU Weibin'? LI Zeyi' HONG Tiansheng'”*
LIU Wenchao'! HUANG Jiaxi' YU Yaofeng!'

1.College of Engineering ,South China Agricultural University ,
Guangzhou 510642 ,China ;
2.Division of Citrus Machinery ,China Agriculture Research System/
Guangdong E & T Research Center for Mountainous Orchard Machinery ,
Guangzhou 510642 ,China

Abstract In order to improve the fatigue life and transportation efficiency of mountainous orchard
wheeled transporter,the excitation signal of the unevenness of typical road surface in hilly areas was used
as vibration excitation to study the vibration characteristics of the leaf spring suspension and optimize
the structure.Using LabVIEW as the host computer platform,the data acquisition card NI 9234 and ac-
celeration sensor PCB352C33 was used to design the acceleration signal acquisition platform.After filte-
ring the original acceleration signal,integral and FFT transform was performed to obtain the displace-
ment frequency domain map. The road roughness signal collected was imported into ADAMS/View to
get the roughness of the road surface when the transporter runs on the grass, mountainous and cement
road.The frequency of the excitation signal acting on the leal spring suspension mainly concentrates in 3-
10 Hz,4-9 Hz and 2-7 Hz. There is an overlap with the first-order leaf spring suspension at the first-order
frequency of 5.95 Hz,and resonance is easily generated.The fatigue life T is 9.4X10".By increasing the
number of reeds to increase the stiffness of the suspension, the first-order frequency of the leaf spring
suspension is optimized to be 18.59 Hz,and the fatigue life T is 3.5 X 10", which not only avoids reso-
nance with the road surface input excitation but also increases life expectancy by 3.7 times.

Keywords mountainous orchard; transporter; structure optimization; LabVIEW; spring suspen-

sion; vibration analysis; modal analysis
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