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A Stress Analysis on One-touch Fitting of Pneumatic Systems
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Abstract

One-touch fittings are important components that can make a quick and tight connection between
pneumatic pipe systems. In this study, the stress analyses with various working pressures on these
one-touch fittings are carried out using finite element method. Material properties, to use the siress
analyses, are measured by the universal tester and digital Vickers hardness tester. The stress analyses
on the circular shell spring forced by various pressures(100, 150, 200, 250kPa) and on the main body
due to the fluid-structural interaction are investigated. Results show that the stresses of one-touch

fitting are concentrated to supported part of main body and the soundness of a circular shell spring
with maximum pressure 250kPa was confirmed.
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Fig. 1 Schematic diagram of one-touch
fitting (L-Type)
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Fig. 2 Three dimensional grid systems of a
circular shell spring.

Solid element

Fig. 3 Two-dimensional grid systems of
one-touch fitting and fluid element.
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Fig. 4 Tensile test specimens; (a) stainless steel,
(b) engineering plastic.
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Table 1 Results of tensile test on stainless steel
specimen.

Tensile| M2% | Max. | offset | offset | broken| Young's
speed Load |stress| Load |stress| Load | modulus
(kef) |(kgt/m)| kgD |Gkgfw)| (kgf) | (kgf/mm)

lr?l“;ﬂ/ 1092|145.61012.8]134.9| 1088 | 19450.3
?fl‘!;‘r{ 111111481 (101531 137.4| 1097 | 184136

Table 2 Results of tensile test on engineering
plastic specimen.

Width | Thick~| [.0ad | tensile | Young's
No. ness stress | modulus
~ m) | (mm) | ked) | Gegf/mn) | (kef/an)

1 {1260 330 22749 549.1 3.921

2 11260 | 330 {23235| 558.8 4.081
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Fig. 5 von Mises stress distributions of a circular

shell spring.
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Fig. 6 Stress cotours on the circular shell spring
(half side view).
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(c) velocity vector (d) velocity contour
Fig. 7 Results of 2-D finite element analysis on

main body (L-type) and fluid elements.
43 wH-7= dY &M

A s WEsEe Fgrdg g9 2
A9 fFEas A AHE Fig. 79 =AY
%271 27L& AE5Y4Y oA TRAsE BAAR
F2EPY 4E AT Fdo] A w9
deeor HAASFATD. 7IgE SR Ayl
S8 114N/ mi{112 kg, /),  Hol gHL
318.4kPa2 eyt AAE Avpd, T~
g A Ay AAR a5 &8 FFo] v
wov #isFoe =8eA fgon, R
AA"Ee] WEge QI 4 E¥E By 27
FolA Ha 22mfs 714E FYEANM Hm 28
m/s¥ £E 2 Jelgd &EsE 3471719 A
%, dAHY Y BA AR RAA
Astdoz B} Algo] Yo d
"t}

3 A%ol
Aole et

Y
ot
1 @ e 32
tio
8
1 Ul_ﬂ ;rg—”

i)
Y
ofy
2
e
o
ngg

2 A7E AgALR VleEEdy A9
Z1ENEA Y] Ader FPHlon, ojd #
Az A2 Z2EA FHA=HY

ik}
rar

i

(1) JIS B 8381 ZREAH: b A2BNERTE,
HEEA BATERES, 1995.

(2) IS B 8370 Z2REE > 2 7 A8, mtEEA
HARIXBE, 1995.

(3) Logan, D. L., "A first course Finite Element
Method Using Algor", PWS Publishing Co.,
1997.

(4) Saad, M. A., “Compressible fluid flow” 2nd
Ed., Prentice Hall, 1993.

(5) Moaveni, S., "Finite element analysis-theory and
application with ANSYS", Prentice Hall, 1999.

(6) KS B 0801 #5418 94 A|gH, IFEE
a3, 1981.

(7 KS B 0802 S5 AE AF}AE, IZREFH3I,
1981.

(8) KS B 0811 u]#A~
A3, 1999.

(9 KS B 3006 E2t~€ AFA] &
EF934, 1983

EAEH-, @R

HN

T,

o
®
H

- 876 -



