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Accepted 14  October 2019 analysis. The experiments were done using a one-way damper tester developed
in this study . The damping force for the stroke was measured by the damper
Keywords: tester. The damper used in this study has different stroke and damping force. We
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Damping coefficient analyzed the data acquired in the one-way damper testing machine. The analysis
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Harpoon type piston head modeled by a 3D CAD program, analyzed using a flow analysis program, and
the results are described in this paper.
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Fig. 2 One-way linear damper with piston check valve manufactured

A Linear damper piston rod
B Linear damper piston check valve
C Linear damper cylinder
D Linear damper oil
E Linear damper free piston
F Linear damper gas chamber . 7 ) .
Fig. 1 Piston structure of one-way linear damper inside Fig. 3 Design of one-way damper with Harpoon type piston
AR, BAE Lo T W), Yol wE W} 5 w2 783 AT o
ARE 92 4 W gk OHA E =RolME F4 7hed §
WY AgHeo] A Siste] AZAE Jlso] gl 47 B
S A 913 v HAE FXS AL, A2YE} HE
=2 o 3T APEHE AASEL ANSYSE o83 ik ootz
AGE ML BT APoR AYRS AFSIL
2. B ek MYUH M7 % HE
2.1 MAUEE M5 MUY A S /N

rol

Hak diglfle 97 3] AE Z(Piston rod), A= E(Check
valve), 2 FH(Orifice), F-2UT(Port), UHF UE(Inside
case)Z O|FO|AIHA AFHAME 755 oA Hrk HEHuo
fFAZE A2 79 (Orifice)dt REUFH(Port)2 S2A Hedl o84 l;j'a‘ﬂl:ﬂg;] a xﬂﬂunae zms};q ore Hhalo] A
Valve (O-ring)ol|A] 3& W3FolM= f419 558 Wolsta vt
o Gl AAY 252 9¥0] oA ofo] TE WP § o
e WA Ht. g i AFEH O WAl Fig. 19] &
s F

Fig. 4 3D modeling with pressure distribution around Harpoon
type piston head without moving condition
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Fig. 6 Program window for testing damper performance, damping
force vs. stroke for different velocities
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Fig. 5 One-way linear damper testing system using strain gage A3 7kalgo] 2718 Aotk
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Table 1 Damping forces experimented, H/L : high/low pressure
damper type, Forces unit : [gf]
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Fig. 7 Damping forces variation for different strokes and velocities
in low pressure type linear damper
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Fig. 8 Damping forces variation for different strokes and velocities
in high pressure type linear damper
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Fig. 9 Piston head design using wake fluid friction in linear
damper system (a)Cone, (b)Umbrella, (c)Harpoon type
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Fig. 10 Velocity distribution at Cone type angle piston head in
the case of Compression
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Fig. 11 Velocity distribution at Umbrella double type piston
head in the case of Compression
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(b) Extension

Fig. 12 Velocity distribution at Harpoon type piston head in the
case of Compression and Extension
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Table 2 Harpoon type effect with the pressure differences for
wake generation, Piston Dia. 4.8 mm
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