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ABSTRACT

Centrifugal casting is suitable for producing hollow-products using centrifugal force. Bush type metal bearings
are the key parts that facilitate the rotational movement of various machinery. Metal bearings produced by
conventional centrifugal casting machines show rotational imbalance. Therefore, after injecting a large amount of
material, the product's precision is secured in the secondary processing. Rotational imbalance is caused by the
force acting on the rotary disc plate. In order to minimize rotational imbalance, NASTRAN was used for the
optimal design and structural analysis. It was concluded that the rotating plate of the conventional centrifugal
casting machine should be prevented from tilting, For this purpose, the location & thickness of the stiffeners
were obtained through the optimum design. In the conventional centrifugal casting machine, both ends of the
product are lower in temperature than the center part, so internal stress occurs. This solves this problem by
inserting a heating coil into the rotating plate.
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Layout drawing of
machine for metal bearing
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Fig. 2 Main parts of centrifugal casting machine for
metal bearing
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Fig. 3 Concept drawing of centrifugal casting

machine for metal bearing
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Fig 4. Centrifugal casting process for metal bearing
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Fig. 5 Diagram of dehydrogenation heat-treatment

Table 1 Retention time in dehydrogenation
heat-treatment by thickness time
Th‘(ﬁ;‘;ess 25 50 100 150 200 250 300

Retention
(hr) 1 2 4 6 7 8 9
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Fig. 6 Schematic drawing of flow analysis for metal
bearing in centrifugal casting process
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Fig. 7 Temperature distribution of flow analysis for
metal bearing in centrifugal casting process
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Fig. 8 Conventional centrifugal casting machine
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Fig. 10 Initial boundary conditions

Fig. 9°] AA=RoR °4*‘ZZ71% A= g
F HZE #AAolA A EFo] wAyst 1
NS ZAFSH] 918k ?ZEH* < T3

CATIA V5% ©°]&3t9 3zt &gl mdy s
TR on, FE4HL NX102] NASTRANS
o] &3} th.

B H ol AEste g e A 128 B
o 30 %ol dfE Fol 15 ES VIELR FE
A& 3

S ARE 1FFH 7S 23 AEEo] o
o2 Ztzbol AT 1.5 B WHgkel 7,500 Noj
Zhg3he Zo® Hoth dAFERI] FZEE A
g Fig. 1037 2t}

Txa| e AHEE AL SMASCE 7|AH &
& Table 29 2™

Table 2 Mechanical properties of steel(SM45C)

Mechanical properties Value
Yonung’s modulus(GPa) 208.6
Shear modulus(GPa) 80.5
Poisson’s ratio 0.3
Density(Kg/m®) 7600
Fig. 9 Drafting of centrifugal casting machine Yeild strength(MPa) 418
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Fig. 16 Centrifugal casting machine through optimum

design

Table 3 Actual measured and analytic displacement

Displacement Conventional ~ Prototype Final

M/C [mm]  M/C [mm] M/C [mm]
Measured P 02 0.02
displacement
Analytic - 0.118 0019
displacement
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