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A Fundamental Study on Development of Non-Welded
Flexible Joint
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Abstract: The flexible joint with bellows and flange is made by welding bellows and flange in general.
The welded parts cause a crack or demage in the flexible joint due to continuous vibration and fatigue
limit. This paper is concerned with development of flexible joint with non-welded, free rotation of
flange and non-packing to improve fatigue failure condition between bellows and flange. The support
box and support plate that are components of press part are designed to compress fore-end of bellows
only without demage of bellows. The production system of flexible joint is designed with piston
attached on the compression side. The simulation is performed using Deform 3D software. As the result
of simulation, the shape of compressed bellows was most proper in the compression power of 157 kg-f
and any deformation has not occurred at a part besides fore-end. The result show that the production

possibility of the designed flexible joint.
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Fig. 1 Design of Making Flexible System

PO ol Ral, Mz 2o 3 ol wet
A, F 4, ts o2 yed =3 33
(reinforced ring)e] F5-ol we} w3 Wz o=
(unreinforced  bellows), 743 ¥ Z-9-Z(reinforced
bellows) 59 o2 7k4 FH&E U= 5 Uk 1
T U3 dE92s Hojd A543 Az 9 A
9] goldog Qs 7P de 2xolx Ut

2 AFdAME o FHo MEez FolA
Akl A F2 AARHIL e U H2925
Aot 1 Feel gA F8H
AZ A 2="lE FASATE B ATl A AlRbs)
T4 FAAE ZJE AF A2®"le Fig. 13
Zo] 48 Z(hydraulic pump), £ (housing), U
F(press part) 5o 3FESE FAHH JUth
AFZoA 71E FAle PGS 24
FaolZE T FALHER Soi7ta,
4
01

ot ok

FANE 29

A
E
I
A=

Ay IH%'—OH A= wiﬁ e e
Uz‘s:] BJ]E_OX

AR ALY WRezE IR



oh

27;_4—.'_— ]
(flange)o} 3 A= o] I|2=Ee] Thte] s
Addo] zEA 3t I 2B g HEH F

w3 AE 7 JEF AuT 45 AAUE

E(F) Akololl A== A A F(support plate), A
Aol ALl dES Ad F USRS AAE o
53 A A tl(support box)Z TAE ] At} Fig. 3
o] 83 FTUAE ZUE A2 FAHL et

/ Piston

Support Box Support Plate

Flange

Fig. 2 Schematic Diagram of press part

Bellows setting in press part

R4

Insert flange in bellows

12

Insert support plate in bellows

O

Assemble support box

12

Operate piston

\ A
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Table 1 Design parameters of U type bellows Table 2 Material properties of model
Parameters Value Material SUS 304
Thickness 0.8 mm Young’s modulus 188150 MPa
Diameter in/out 154/165 mm Possion’s ratio 0.3
Pitch 25 mm Thermal expansion )
coefficient 1.7E-5
Radius ratio of curvature 1
Diameter of thread 13.3 mm H3r9T;.  Deform 3DE  ZIEHOE  design
modeler’]5°]  §l7] W&l CADAE toold!
29| A E(diameter out), I|X|(pitch), A+ =] Autodesk InventorE ©]-83Fe] FTHAE ZRIE A|
= EHH7 ¥ (radius ratio of curvature) 18]Il 4+e] 2 Al 2He] A4S WA a8l 3 FH Deform
A E(diameter of thread) 522 FAF o Stk 3DGL 2 importAl AA ERHSHTE UIREEQ
Feta Aol A (node)d L Ax(element)]
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Fig. 5 FE model of U type bellows
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Fig. 6 Load prediction for proposed system
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