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Optimization of Flask Fixtures
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Abstract This work has been performed to evaluate the strength of fixtures, which were attached to outer
surface of propeller flask to prevent transient movement during filling and cooling stages at Ni-Al-Bronze
casting of large marine propellers. Experimental work was carried out to evaluate forces exerted on flask
fixtures by measuring strain changes of fixtures due to thermal expansion and contraction during casting
processes. Numerical analyses were also made to verify the experimental results and finally to evaluate the
validity of arrangement of flask fixtures for casting of marine propellers.

Key Words : Propeller, Flask, fixture, Casting, Heat transfer, Stress & strain measurement

.M 2 # ZAEo] thE e FAste] sk, Ak
B I AL S ME $F] 2E5 Y
2 S 240 Aol A AR R A AsH] fJste] &% Hibar) FE|C] A 1S TP w
ol Adupyaleko] AA| Frkgtel whet Aure) £ Ef S SRS st lok
]l Z2defof gt +8E tEgo] a7 IvistaL & A= A7) A5 BAYA 4k AR 9 A7
otk Alukg oiE zZRaes 33 At W A, 28 A B2 AR Zrgake] obdel #A7F Bt
Az, A 9D e AR, 89 2 2 S, g 5 Aow, &7 A= HA et R got 43 4 A
Aok 2o A7) Afubge] o Alzteled), ojefgt Aol YR W2 AdARte] £ Eo] 2] SES
FRAYeA T 8 FUA F fE L FF FPAIeE 2 BEER A8l glok
o] gAY PR 9J5te] BHHoR W A wheba] 2 A ot Y AaE AAE
Abgate] 28-S AT ok fste] 7o) T % SIA AT sk S
FYol| gufo] FRE|7| AlZFelE guro] Aoz AP I A WS ARgste] Bkl o]
2oz Agulo] 2 WA, £5S 5 Hul o] By & EUE AU 14 A0F HEste] g A
ol F3o| WS Aojatr] flate] Fo) 9, B B FRARY FES FA7IALA Sl

"Corresponding Author : Sang-Chul Park
Tel: +82-10-8535-1397 email: scpark@koje.ac.kr
Ao 129 06 088 £HY 129 089 070 AL 129 089 099

3334



Hobg meae) e 39 A2 A48

2.1 ZxEY
A oy EE%H% kAo Fig 13} 2

Z A&vete] Az, EP%J T
BEH 71ERA 7HEE §E Fo la(ladle)a ARE-
slof =3 Qoll HAX)E A Ax(pouring basin)ol] HA] #]
At & gio] HEStEH AET(stoppen) S 7S]
Fig. 29} Zro] st o= 888 33 Yia F3sto]
Aakstar glct.

8EL0] A E L Ni-Al-Bronze 2 4] &H271 % 250MPa
(N/mm?), 9147 %= 610MPa, A& 16%, B3 7.6g/cm’,
FEE 8%o|n 3PSIE-S Table 10 YEFYSITE

ECRNETE TS
[Fig. 1] Configuration of lower propeller flask
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[Fig. 2] Casting process of a propeller
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[Table 1] Chemical compositions of Ni-Al-Bronze alloy(%)

Cu Al Ni Fe Mn Zn Sn Pb

78.0(9.3~9.5|4.6~4.9|4.6~49(0.7~1.2| ~0.5| ~0.03| ~0.02
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[Fig. 31 Strain gauges attached on the outer surface of
flask fixtures
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[Fig. 4] Strain indicator for measurement
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[Fig. 5] Longitudinal stress changes at fixtures with elapsed
time after filling
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[Table 2] Max. longi. stresses after filling

Strain s B
gauge no. (N/mm®) Z}-8-2(Ton)
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NODAL SOLUTION
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412
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[Fig. 8] Finite element analysis results for flask and
fixtures
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