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Abstract: Typically, the seat of an automotive vehicle generally includes a horizontal seat-cushion portion and a
vertical seat-back portion that is operatively connected to the seat-cushion portion. The seat may include a recliner
for the reclining of the seat-back portion relative to the seat-cushion portion by the seat occupant. An energy
absorber or damper can also be provided for the seat-back portion. Because the recliner is configured to be released
at a relatively high speed, and it results in an impact at the end of a folding stroke, the damper needs to dissipate
energy as the seat back moves with respect to the seat cushion; therefore, the role of the seat damper in the
automotive-seat design is important. In this paper, the mechanism of an hydraulic-type automotive-seat damper is
investigated, and the torque characteristic is simulated according to the design-parameter variations such as the orifice

area and the working-fluid properties.
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Parameters
Title Value Unit
4 @ pressure at port 1 (retard chamber) (1..2) bar
® pressure at port 1 (retard chamber) (1) bar
® pressure at port 1 (retard chamber) (2) bar
4 @ pressure at port 2 (advance chamber) (1,.2) bar
@ pressure at port 2 (advance chamber) (1) bar
® pressure at port 2 (advance chamber) (2) bar
index of hyvdraulic fluid
extemal diameter mrm
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4 3 chambers angle width at zero relative position
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4 3 dead volume of retard chambers at port 1
dead volume retard chamber 1 cm++3
dead volume retard chamber 2 cm++3
4 3 dead volume of advance chambers at port 2
dead volume advance chamber 1 crm#*3
dead volume advance chamber 2 cm#++3

Fig. 5 Simulation parameter input window of seat
damper model

Table 1 Simulation parameters

Parameter value
Outer diameter 3.2cm
Vane of Inner diameter 2.2cm
rotor
Length 3.3cm
Compression chamber 0.0lcm®
Dead volume 3
Retard chamber 0.0lcm
Retard chamber 0, 30deg
Initial angle C ———
of vane 0mpress1601; chamber 150deg
Groove orifice 0.35cm
E(;lulvalent Check valve orifice 0.68cm
1ameter
Internal leakage orifice 0.41cm
Type Silicon oil
oil Density 968kg/m’
Bulk modulus of
clasticity 10,500bar

Fig. 601 Al tEamolxel qteiusts
Hepisi, 4 sk g 14101] CEE
ok o] AP & & 1, BAANE 3

il

_4

A3t Fok AHol F7hgol u}a} SHle] 2910&
Gehde o & gtk wele) SAsEst s,
258 oguze] gwo] Fg. 109 o] W

2 FFAM 9L 60degZtAE A B, o] Fo
T IFH e2vxo gRlFo] Fojg wet
T & 5 o

cajoje  HEE 2016. 12 3



Pressure (bar)

25

20
Compression chamber pressure

15

10

\ Retard chamber pressure

[¢] 20 40 60 80 100 120
Rotational angle (deg)

Fig. 6 Changes of compression and retard
chamber pressure
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Fig. 7 Torque variations according to
variations of maximum groove orifice
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Fig. 11 Torque variations according to the
variations of shape of groove orifice
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Fig. 12 Torque variations according to the
variations of outer diameter of vane
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