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Initial Design of A Suspension Damper for Truck Driver's Seat
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Abstract : This study is about the design and analysis of a suspension damper for truck driver’s
seat to improve the ride comfort. Trucks are usually subjected to hostile driving environments.
Therefore, many truck driver’'s seat have suspension seats to isolate the vibration from the cab
floor panel. Because the vehicle suspension system can reduce the primary vibration from the
ground, only low frequency vibration can be transmitted to the driver's seat. But, this low
frequency vibration can be harmful to the driver. The seat damper is very critical element to
improve the ride comfort for the driver. In this study, a four-stage damper is designed and analyzed
for the vibration capability. The damping coefficient of this damper can be manually controlled in
response to the road and driving environment.
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Fig. 6 Oil flow for the four-stage orifice control
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Fig. 8 Damper oil flow during the piston com-
pression
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Fig. 9 Damper oil flow during the piston extension

5 clotdEe AEESS Ms

& A7l Agd

+H4e af{AEFE 1A

2 A &

e Rd2RE Astd, 283 Hzolx AR
A= 2667 N-s/melth el e o
3 A4 Table 13+ Zoh,

Table 2914 5712 = e @lg2e & A o Wl
wE AT gau e MgE HoFEr,

M B

Table 1 Damping ratio and damping coefficient

) i Damping coefficient
Damping ratio
N - s/m)
0.25 666.84
05 1333.67
07 1867.15
1.0 2667.36
2.0 5334.72

Table 2 Case for maximum piston speed of
0.05 m/s
Orifice Damping coefficient . .
Damping ratio
diameter [N - s/m]
(mm) |Compression| Extension |Compression| Extension
0.7 1205.280 | 3959.294 0.45 1.480
1.0 1205.025 | 2479.055 0.45 0.930
15 1204.480 | 1493.450 0.45 0.560
2.0 1203.891 | 1191.068 0.45 '0.446

Table 3 Case for maximum piston speed of 0.1

m/s
Orifice Damping coefficient _ .
Damping ratio
diameter [N s/m]
(mm) |Compression| Extension |Compression| Extension
0.7 2037.789 | 7545.818 0.7639 2.829
1.0 2037.280 | 4585.339 0.7637 1.719
1.5 2036.187 | 2614.125 0.7637 0.980
2.0 2035.012 | 2009.365 0.7629 0.750

Table 4 Case for maximum piston speed of 0.2

m/s
Orifice Damping coefficient ) i
Damping ratio
diarneter [N - s/m]

(mm) | Compression | Extension | Compression | Extension
0.7 3889.192 | 14905.25 1.4580 5.58802
1.0 3888.174 | 8984.294 1.4570 3.36800
1.5 3885.990 | 5041.864 1.4568 1.89000
2.0 3883.640 | 3832.345 1.4559 1.43670
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Table 5 Case for maximum piston speed of 0.3

m/s

Orifice Damping coefficient . i
Daming ratio
diameter N - s/m]

(mm) | Compression | Extension |Compression| Extension
0.7 5782.015 | 22306.10 | 2.167600 |8.362619
1.0 5780487 | 1342467 | 2167100 | 5.030000
15 5777208 | 7511.021 | 2.165891 | 2.816000
2.0 5773686 | 5696.743 | 2.164571 | 2.135725
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Fig. 10 Damping force-velocity curve of the
multi-stage damper
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