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Solidification Analysis Characteristics of
Back Flow Prevention Check Valve
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Abstract: Check valves used in vessels include shock-release function on piping system, aside from basic

back flow prevention. However, proper and enough protection of system is not obtainable due to use of

high-pressure and bulk fluids,

resulting from enlargement of vessels. In this study, casting analysis of

check valves protecting systems in flow path from water hammering or back flow is conducted, using

Z-CAST program. Also, molten metal filling, flow analysis,

solidification analysis and shrinkage cavity

analysis are conducted. The main results are as following. Regarding filling of each risering, molten metal

showed stable supply condition without being isolated. It was identified that the final solidification exists

on risering, but shrinkage cavity possibly might happens at the point of isolation solidification.
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(a) Riser case I

(b) Riser case II
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(¢) Riser case III

Fig. 1 Solid modeling of check valve
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Table 1 Physical properties of casting material

Condition values
Inlet temperature(C) 1,619
Inlet time(s) 5
Critical solid fraction(%) 65
Mold temperature( C) 25
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type(1l) 80%

type(II) 60%
Filling sequence of casting type (II)
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Filling sequence of casting type (II)

Fig. 2 Filling sequence of check valve casting

3.1 Sx6iN

S50 4 FY AFE U] S5t
ZF e kel dig 3 M-S
(IS} (M) L&+ etel]l that F2 s14S Fig. 2
o Yebi et

A" ek (Dol datds 2l vEhdt Qe
e Wk (M2 wREAIE Body 44 9 F-oll
EAsh= oF FATERE §Ho] FUEH, F
dTE Tl Sl FUE W Fdd 88l @

I
rel

Bol ol B MEGC] APV Fohe WA
Q) FRPYL etk = 4 AHe FAol
A BR ABE BU) e 4RY

40% 60%

Fig. 3 Solidification aspect of casting type(Il)
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Liquid states of casting type (1)
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Fig. 4 Liquid state of check valve
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4) Shrinkage cavity
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