=7 AL e8| A, Al104d, A3E, pp. 1-6 (2011. 6)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 10 No. 3, pp. 1-6 (2011. 6)

Afld We 52 HEY su

h4f oi T

o
o
ol

%
o

olzs* MMZH*

oY
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ABSTRACT

This study focused on the localization of swivel type tube couplers, which all depend on imports. In this study,
a computer application analysis was performed using a finite element method as a preliminary study. In the major
developments related to the objective of this study, the air brake system produced by car makers represents a different
in the installation point of an air tank according to the type of cars or in the length and direction of its hoses
and that leads to cause lots of problems. For solving such problems, the design of the major elements in a swivel
type tube coupler was analyzed using a finite element method, and its validity was also verified. In the process
that verifies the validity of this study, it was necessary to investigate how much external force affects the desorption
of the tube support, which is the most important element in swivel type tube couplers. For achieving the investigation,
a pressure test was implemented for the tube support according to the Federal Motor Vehicle Safety
Standards(FMVSS). In the results of the pressure test, all samples satisfied the FMVSS. In addition, several tests
were implemented by installing the sample of the developed swivel type tube coupler to an actual vehicle. In particular,
rotation tests with various angles were applied by welding the swivel type coupler to an air tank through an argon
welding process. In the results of the installing test for an actual vehicle, it was verified that the designed structure
was determined as a structure that is able to endure the eccentric torque and deformation pressure applied to several
directions that are the major problems in such fixed type tube couplers. Therefore, in the comparison of the perform-
ance of the developed product with the product of PARKER, it was possible to verify that the localized swivel
type tube coupler developed in this study shows more excellent than that of the existing products by PARKER.

Key Words : Swivel Type Tube Couplers(2=$]1'# W2 73 7 &), Localization(=4}3}), Finite Element Method
(Fr3t 22, Air Brake System(ol] o] B.#| o] 2 A]2~¥l), Tube Support(FFH.A] X E), Federal Motor
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Fig. 1 Fixed tube coupler
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Table 1 Material of body

Topics Unit Data Test methods
Tensile strength N/mm’ 432 KS B 0802 : 2003
Elongation % 37 KS B 0802 : 2003
Cu % 59.44 KS D 5101 : 2003
Fe % 0.16 KS D 5101 : 003(CPI)
Sn % 0.26 KS D 5101 : 003(CPI)
Pb % 1.54 KS D 5101 : 003(CPI)
Zn % Remainder KS D 5101 : 2003
(D Module of elasticity E=110[GPa]
@ Poisson’s ratio ©=0.375
@ Yield strength o, =515[MPa]
@ Pressure P=1.21[MPa]
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Fig. 4 Process of the analysis of the swivel valve
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Fig. 6 Tube support in the tube coupler swivel manner
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Table 2 Material of sweep valve tube support

Test item Unit Result
Tensile test N/mm’ 505
C Max % 0.08
Cr % 18~20
Fe % 66.345~74
Mn Max % 2
Ni % 8~10.5
P Max % 0.045
S Max % 0.03
Si Max % 1

(D Module of elasticity E=193~200[GPa]
@ Poisson’s ratio v=0.29
@ Yield strength o, =215[MPa]

@ Tensile strength o, ,,=505[MPa]
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Fig. 7 Model of the tube support
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(b) Uniformly distributed load restraint
Fig. 8 External loads of tube support
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D External loads F,;, = 50[Kg]
@ Pressure P,y = 30[Kg/cr]
Fig. 11 Forces acting in the tube support

o Fig 12& FHAZES o2 2 15}
b WREFEYS qHe] Ag5He vhae

;\O]E]—SQH.

011
mlo
23]

9
&3k

rd‘

|
\
| ‘
1B
I

| Py P e
1

P54 Fy
|- L

89

©9.7
|- Lo

Fig. 12 Intemal and external pressure on tube support
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Fopy= Py X mx 9.8 X 1.8= 939.344[N] (5)
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Table 3 Pull tensile test rN R
Sample Pull tensile test

No. Load LBS  Extension mm Failure type 1. Rechnitzer, G. and Lane, J., "Roll Over Study Vehicle
1 89.53 3.51 Tube tear Design and Occupant Injuries", Monash University
2 90.95 4.98 Disunion Accident Research Centre Report No. 65. 1997.

3 88.89 321 Disunion 2. http://www.sae.org/

4 91.22 5.15 Disunion 3. Kahane, C. J., "An Evaluation of Door Locks and
5 88.59 4.15 Disunion Roof Crush Resistance of Passenger Cars", NHTSA
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Report Number Dot HS 807 489. 1989.

. Willke, D. T., "Status of NHTSA's Roof Crush

Research", SAE Government Industry Meeting. 2004.
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