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Reduction of Fore-Aft Vibration to Truck's Driver by Tunning the Seat Backrest

M. Masih-Tehrani**, R. Yahyaei?
! Assistant Prof, School of Automotive. Eng, Iran University of Science and Technology, Tehran, Iran.
2Mes.c, School of Automotive. Eng, Iran University of Science and Technology, Tehran, Iran.

Abstract

In this paper, a truck seat backrest is proposed which can be tuned the backrest stiffness (using a special
air bag) and torsional backrest stiffness with respect to the driver specification. This driver based tuning
can reduce the fore-aft vibration of the human body. The coefficients of the backrest stiffness and the
torsional backrest stiffness are optimized by full searching method in the proper intervals. For
optimization cost function calculation, the fore-aft vibration transmissibility function in the range of 0.1 to
20 Hz are determined in ADAMS/Vibration using ADAMS/Insight toolkit. The root mean square of
vibration transmissibility function is weighted using a frequency filter by MATLAB software. The
frequency filter is introduced in 1SO 2631-1:1997 standard for the fore- aft vibration of a seated human
body. This weighted RMS is assigned as the cost function of the stiffness optimization. The human body
and truck seat model is augmented in ADAMS/Truck on a full truck model. As a case study, the truck
simulation results are compared for a conventional seat and an optimized seat in a section of a garbage
truck driving cycle, when the driver’s weight is 73 kg. The optimized seat backrest has 35% lower fore
and aft vibration RMS than the conventional truck seat. Then this Procedure is Repeated for drivers have
40 kg and 100 kg Mass.

Keywords: Tunable Seat Backrest; Ride Comfort; Vibration Transmissibility Reduction; Human Body
Fore-and-Aft Vibration Modeling.
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