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Structural Deformation Analysis of Frictionless Cylinder-Piston

XU Xinzheng,SUN Jianhui, YUAN Qiaoling, SHAN Xiaohang

(Key Laboratory of E&M ( Zhejiang University of Technology) , Ministry of Education & Zhejiang Province , Hangzhou 310014, China)

Abstract:; For rigid body frictionless requirements of ultra-low frequency suspension reciprocating motion, an innovative

frictionless cylinder-piston structure was presented. A stress calculation model of frictionless cylinder -piston was built.

The stress calculation formula of cylinder and piston structure was made. A frictionless cylinder-piston of the air film

modal was established by ANSYS Workbench. Air film pressure distribution along the axial piston was appeared after

calculation, and the pressure was loaded into the frictionless cylinder piston by the fluid-structure coupling module.

Stress and strain distribution of the results was obtained by linear static structure analysis module-Static Structural

calculation. The results were analyzed, and solutions were put forward for unreasonable place of frictionless cylinder-

piston structure.
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Cylinder - piston section diagram
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Figure 2 Piston clearance flow diagram
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Figure 3  Stress calculation module
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Figure 4  Fluid-structure coupling solving flow diagram
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Table 1  Simulation main parameters of cylinder-piston structure
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Figure 5 Pressure distribution diagram
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Figure 6  Piston stress analysis diagram
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Figure 7 Piston strain analysis diagram
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Figure 8 Cylinder stress analysis diagram

I Uy =D X eypx =0. 105 14 um,
4 ZEiE

1E4 R 1k, TCPEAE ST A F BT AR A A FY
T Z A AE T SR R T %k T BE 48 -1 2R A8 TR 1Y
1R T O RE A5 URL -V ZE 45 1 , 70 28 T R 1 s ™ A
TR BE Y SRR DT VR D AR AZ A AR AR B N R B e
RN, BAR o SOl ST R R AT %8
FMET) o0 A BRI o0 A AT X b, WESE T
ANSYS Workbench Fluent 314345 57 — 7 115 il 4 FL 5
AIHE, S5 HMHIH] ANSYS Workbench SR i Jo B 45 <UL -1
FEMZARIE, AT LR 3R AT N BB 0 R AT BR oo i 2 A2 i 7
PRI L R B S 22 I () 2% S BR AR )R, 5T
AR Z AR B B AR B B RN R, 15
PR TEARA —E iR 2E . A8 T IO
UL -6 ZE M BT, 2t R T 3 B R, 30 X
TCPEAEAUHTL-TR ZE LA BT ) AR B RS 7 B

HA+ I HEENE L,
SE 3k

(1] hzE#E B, uatt, % £ T ANSYS iy B A MR & 4 &
SR B3 A IR T AT [J]. 8 TAHLAE,2009,27(5) :96 - 99.
[2] HEE ITHAERR, £ BALHEAEREMMRERE S
MEH BB AT R[], % THH, 2010,28(4) :87 -90.
(T35 94 W)



