F=71A7VE S A, A9, ASE, pp.7~13 (2010. 10)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 9 No. 5, pp.7~13 (2010. 10)

=2
= =

Okl

2| ol ol AEE "WEe 74 3 M

rok

BIERASx, HEREax, BEAFQUxx, O 5[4

Analysis and Design of a Main Starting Valve Using

Independence Axiom

Tae-Sung Bae*, Soo-Chul Park**, Sang-il Park**, Kwon-Hee Lee”
(Received 8 July 2010; received in revised form 28 September 2010; accepted 7 October 2010)

ABSTRACT

Main starting valve is one of the main parts in the control system of diesel engines, purposed for starting main
engines. It is composed of ball valve, check valve, actuator, etc. The design axioms provide a general
framework for design methodology. Two axioms are independence axiom and information axiom. These axioms
can be applied to all design process in a general way. The first axiom is introduced to analyze and evaluate the
design of a main starting valve. The design parameters(DPs) are determined sequentially by considering the
independence axiom. For the structural design of a main starting valve, the strength is calculated by using finite
element method. In addition, the strength of its actuator piston is evaluated.
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Table 1 Material properties of the piston

Yield Tensile  Young's
Material ~ Strength ~ Strength Modulus
(MPa) (MPa) (GPa)
Piston AC4CT6 280 310 71
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Fig. 5 Fluid analysis model of the ball valve
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Table 2 Material properties of the ball valve

Yield Tensile  Young's

Material ~ Strength ~ Strength Modulus

(MPa) (MPa) (GPa)

Ball valve SCS14 185 440 0.31

Equivalent Stress
Type: Equivalent (von-Mises) Stress

Unit: MPa
Time: | © x
2010-08-17 2% 5:25 7

32,865 Max
23214

25,562

21,91

18,259

14,607

10,955

7.3034

36517
3.623%e-7 Min

Maximum stress :
32.86MPa

Fig. 8 Structural analysis of a ball valve
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