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A Study on the Auto-moblie Gas Spring Structural Analysis Using of Bimetal

Chul Woo Park’, Ho Yoon Kim*

Abstract

Gas springs have been widely used in motor vehicles as well as in most areas of industry. Instead of coil springs, these
gas springs are easily operated to extrusion process or compression process the doors because N, gas with high pressure
and oil are charged in tube. Gas spring sustain the constant elasticity change rate in the high reaction force and long stroke,
and they have compact design, appearance and an excellent assembling ability to be mounted easily with any applicatory
products. By means of these aspects, gas springs have been widely used in stead of coil springs in the over all industries.
In this study, using acommonly used program, ANSYS, the basic research about the heat transfer and equivalent stress
change of bimetal.
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Fig. 2 Manufacture of bimetal
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Table 1 Chemical composition of bimetal materials(wt. -%)
High-expansion Low-expansion
(72-18-10 alloy) (Invar alloy)
Si - 0.114
0.028 -
0.034 -
Mn 70.79 0.581
Fe 0.15 61.226
Ni 10.68 37.224
Cu 18.27 -

Table 2 Result of tension test

Young's modulus Poisson's ratio
(Gpa) (%)
High-expansion 135 40
Low-expansion 130 39
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Fig. 5 Photo of compression test and durability test
(Test stroke : 170mm), (Test speed : 2 mm/sec)
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Table 3 Analysis condition of bimetal valve

Temperature | Bimetal Diameter | Bimetal angle

(C) (mm) )
Case 1 - 20 15.2 2
Case 2 - 10 15.2 2
Case 3 0 15.2 2
Case 4 10 15.2 2
Case 5 20 15.2 2
Case 6 - 20 15.0 2
Case 7 - 20 15.4 2
Case 8 - 20 15.2 1
Case 9 - 20 15.2 3
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Fig. 8 Modeling of bimetal valve

5.2 Q89 AsHM Zia}

Case 1(0.485mm), Case 2(0.317mm), Case 3(0.146mm),

Hpojmg

110

0 30 60 Shokgo[mm] 120 150 180
Ft (Kgf) Fc (Kgf)
-40C 80 93
0C 85 96
20C 89 103

Fig. 9 Result of compression test and durability test

134



ok

M AR ZEAIAREES| K] Vol.22 No.1 2013. 2.

71 Case 4(0.03mm), Case 5= 2L H3}lo| whE ujo|wero] H
o8 Con 6530 ST 2K(total deformation)S UeEY 1L qick 1Eu} A-2A | of A
%o.s Case 1=0485 : = Case 5(0.00mm)Q} Zro] ofFe Ho] ¢it}. Case 1(
-% 04 15.2mm), Case 6(< 15.0mm), Case 7(Z 15.4mm)L vfo|u|
£ | &= Case 8-0292 go] 28 Wsle] G2 WS Ueh ek upouete]
o Case 7=0.24 - - - -

3 : A\Zo] F74 42 WS /o1 Ao AT 1
g Case 350145 o]Z11 QJt}. Case 1, Case 8(0.292mm), Case 9(0.581mm)=
=0l Case 4=003 =
e e 52000 Hio|meho] Zheof whE W he HoFal Qlh 4=7F 24
0 — >
Fig. 10 FEM result of Total deformation
M
(a) Case 1
o o AN
L
(b) Case 6
P I\N
s o oan (©) Case 9
() Case 7 Fig. 12 FEM result of thermal-structural coupled analysis
Fig. 11 FEM result of thermal gradient (Total deformation [mm)])
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Fig. 13 FEM result of thermal-structural coupled analysis
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Table 4 Von Mises Stress distribution

Von Mises Stress (Kgf/mm’)
Case 1 968
Case 2 851
Case 3 350
Case 4 306
Case 5 245
Case 6 981
Case 7 630
Case 8 660
Case 9 1,056

F(von mises stress)S LJEFJ I 9t} Case 1(968 Kgf/mm’),
Case 8(660 Kgf/mm®), Case 9(1,056 Kgf/mm®)9} 7Fo| ZH=
7h S7F s HEE Aol A #Eska Sl

2 AFoAE voluee ol %
stolmere] gapAstel w2 &

(1) Hfejulg 7kA Add e 2olA e 25stA gon, o
5t L=z WEzhs 7ol HiolHg 2H9-9] ¢ Aol
S HASH7|9I8)A HholwEe] A53tA it Case 1
(0.485mm), Case 2(0.317mm), Case 3(0.146mm), Case 4
(0.03mm), Case 5(0.0mm)

(2) HiolH[& e #|Fo] 571 45 M H(total deformation)
& 571hs AL frtaasiAoA & 4= Qlrk Case 1
(9 15.2mm), Case 6(< 15.0mm), Case 7(< 15.4mm)

(3) Holm[2e] Z4:=7t 245 Hiojw|Ehe] My I Aom
& 4= 9lth. Case 1(0.485mm), Case 8(0.292mm), Case 9
(0.581mm)
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