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Filling and Solidification Analysis for the
Casting Process of Cylinder Liner

Jung-Hoon Kim and Chang-Hee Kim'

Abstract

Computer simulation of mold filling and solidification has been performed in order to analyze the flow and solidification phe-
nomena for the casting process of cylinder liner. The simulation result of mold filling shows that the molten metal flows into the
mold in stable without scattering. The simulation results of solidification indicate that the last solidified area is located in the
feeder. The temperature variation in casting is measured in actual casting and the result is compared with calculation result.
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Fig. 1. Cross-section of a low-speed two-stroke diesel engine.

Fig. 2. Cylinder liner casting.
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Fig. 3. Solid modeling of the casting for A-type engine.
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Table 1. Physical properties used in the calculation.

Material Cast metal Mold

1,340(A)

Initial temp (°C) 1,290(B) 25
1,330(C)

Latent heat (KJ/kg) 215 -

Liquidus temp (°C) 1,190 -

Solidus temp (°C) 1,140 -
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(e) 90%

(f) 100%

(d) 60%

Fig. 4. Calculated filling sequence of the cylinder liner casting.
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(a) 70% solidified

{c)H)% solidifted

(h) 0% solidified

Fig 5. Solidification sequence of the casting.
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Fig. 8. Calculated temperature distribution of casting at 90%
solidified.
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Fig. 9. Solidification sequence of the casting.

Fig. 10. Solidification time distribution.
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Fig. 11. Solid modeling of the casting for C-type engine.

(b) Casting design(il}

(a) Casting design(1)

Fig. 12. Solidification time distribution.
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(a) Casting design(l) (b) Casting design(II)

Fig. 13. Liquid melt after 60% solidified.
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Fig. 14. Comparison of calculated and measured temperature
profile for A-type casting.
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Fig. 15. Comparison of calculated and measured temperature
profile for B-type casting.

Tampargturs {<C |
1400 '
1300
1200
oo _| Calculated (upper position )
1008 <
‘ N M Measured (upper position)
900
™ o
00
w0 }\ | . ——|Calculated (lower position)
- / ]
o Measured (lower position)
200
100
0
L3 m 2 30 0 50 60 0 o

£l 100
Tine [0]

Fig. 16. Comparison of calculated and measured temperature
profile for C-type casting.
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