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Optimum Design of Cab Suspension for Agricultural Tractors
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ABSTRACT

This work was intended to determine the optimum values of the cab suspension parameters by a simulation
method in order to minimize the seat accelerations of agricultural tractors in the frequencies lower than S0Hz. A dy-
namic model of cab motions was developed and verified using a tractor excited over half-sine bumps on a concrete
test road. A simulation program based on the model was also developed. A method was proposed to determine the
optimum values of the suspension parameters. It was found that the natural frequencies of the cab and seat
suspensions must be apart as far as possible until the sum of seat and cab accelerations is minimized, which also

reduces the seat accelerations maximally.
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Fig. 1 Dynamic model of cab-suspension sys-
tem.
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Table 1 Dynamic properties of cab suspension of model tractor

Property Item Component Values
Cab m, = 3255 kg
Mass
Seat m, = 18 kg
: Cab (X, Yoo Z) (—968, 0, 806) mm
Inertia Property Location of mass center

Seat (X, Yo Z) (—1178, 0, 218) mm

Mass moment of inertia

I,, = 1717 kg - m’
I,. = 1745 kg - m?

Cab

Damping Property Damping coefficient

Cab suspension ¢ = 1,5587 N/m/s

Seat suspension ¢, = 677 N/m/s

Stiffness Property Spring constant

Cab suspension k = 3,693.5 kN/m

Seat suspension k, =129 kN/m

Table 2 Natural frequencies of cab and seat
suspensions

Component Mode Natural frequency (H,)
Rolling 16.12
Cab Pitching 22.87
Vertical 34.87
Seat Vertical 2.18
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Fig. 2 Comparison of auto-spectra of mea-
sured and simulated vertical seat

accelerations.
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Fig. 3 Simuiated power spectral density of
vertical acceleration of the seat.
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Fig. 4 Simulated power spectral density of
mass center acceleration of the cab.

Power spectral density

(b]

Zt A9 #7 S AR £34, £9, HF
H&xd Y AAER G A FH AT dHo|Th

a9 394 F A9 H3FLe 474 H3A Y £3
2Eg A 93 2T 14 AFFE vERd
th &, i A Zosh 34 A5 9Fge
oA A do. ol AN A FHH A FA F
Hol dAFA @7l HEoio

HZ g th e FAF G4 AFY 2718
Ueld ¢ ols AA o 9(total power)E 3H 0,
50 Hz7tA) e stgich A58 A% 4A dse
£2x e 74 ATz o

It AZY Mool 53}

a9 s Awo A&7k Wsg W 242z Qb
49 % 4 4, 9% 1559 A4 FAE NE

*l%aﬂOI talkis éiﬂrom Algeﬂow éfﬂroﬂ 46}‘1‘
A2Y Fe7kwgd f 3 AFL iR FE 5
< et

(1) FF7 A7t FA Y AA 74
7t T7hE wek TR ol
7vgel et 2 RE9 1/ AF
A oz wodr

@) X9 £ 7MEE g A HY= IR
Ao A2 ATt F7HE wel 27)0E #ast

o Hagtel ol2u, AXY F&rt AL FolstE

i)
" rr

N
3 4t 3
7 Z7tet7]

7}817]

P b

-331—-



BSEUNAGHA A23A A45 1998 8¢

0.04

0.03 Prosent — -
“©0.02 Modified ___.——"
0.01 _/,--—Jr’
= )
£~ 03
2% 02 TN
g 30 .
P 8 ol
- ]
:3§0A15
0.10 —
0
> 0.05 e
& ol
0 05 10 15 20 2530 35 40 45 50
[}
Spring constant (N/m x 108
[a] vertical [b] rolling [c] pitching

Fig. 5 Variation of total power of mass center
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of spring constant.
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