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Effect of Centrifugal Casting Parameters on The Distribution of
Primary Si Particles of B390 Aluminum Alloy.

Jeong-Wook Park and Heon-Joo Kim®

Dept. of Metallurgical System Eng., Pukyong National Univ., Busan 608-739, Korea

Abstract

To develop a functionally graded microstructure of cylindrical liner, effect of centrifugal casting parameters such as pouring tem-
perature of hyper-eutectic Al-Si alloy melt, mold pre-heating temperature, and rotational frequency of mold on distribution of pri-
mary Si particles across wall thickness were investigated. Segregation tendency of Si particles toward inner side of cylindrical liner
increased as the increase of rotational frequency of mold, pouring temperature of melt and mold pre-heating temperature. Especially,
distribution density of primary Si particles within 1.5 mm from inner surface of cylindrical liner was above 35% under the cen-
trifugal casting condition of 750°C melt pouring temperature, 300°C mold pre-heating temperature, and 2500 rpm mold rotational

frequency.
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Fig. 1. Characteristics of FGM microstructure of hypereutectic Al-Si alloy[5].

ge FEEEmSOlT TR, FES G 4 ()%
2ol Bog 4 9k

2 2

G= gyg /g =" YV (1)
rmg rg

v:rm,m:%’%—v 2)

4 @AM ot AR, 4 ()3 @EFE HdEE
Nepm)# 27 Dm)ell #3te] g2l A4S FHLHI2],

G
N =423 |= 3
g G
4 ()% FHUF G2 PesE,

2
DN
G= 1789 “)
o] Ht}

Ao YalFxoE FHMTE BE AR (sand mold)®]
A% 60~75 G, &% (metal mold)®] 73$ 40~50 GE ZA 3}
SREES ool flom A mE = 130G M7
=4 & 4 AH13]. £ AFeM = W 100 mme] S35
=2 ARgsIeH, FR3HFpm)y= 1500, 2000, 250002
TG A (4)E HEate] B A 2719 o]2F FHul

F(G)2 3 Fig. 201 JERH AT

2.2, NEM=

B Ago] AFE-E A FE+= Aluminum Association (AA) B390
Shol, W34 7] (Spark emission analyzer)Z =4 ¥ 3}st
Z/3 & Table 13} 72t}

500 |-

O a0t
I 2500rpm (G : 349)
2

300 |
£
E 2000rpm |G : 224)
- 200
=
- 1500rpm (G : 126)
£ 100f
&)

D 1 1 1 i L
0 500 1000 1500 2000 2500 3000

Revolutions per minute [rpm]|

Fig. 2. Calculation of theoretical gravity number of experimental
condition.
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Table 2. Experimental conditions of centrifugal casting process.

220 103 TAEIRIE AFLE AgIUE A7) 2 Classification Condition
A P3P on, JITE fEho] dojues 2xoA 2HAE = Pouring Temperature D 750°C @ 800°C
FE3AL 800°C7HA] 527 -, CuCLE mIAIs A2lE Wk Mold Temperature D200°C  @250°C 3 300°C
750°Co A 3087 X1 Az T rpm 1500  @2000 (32500
Table 1. Chemical composition of B390 aluminum alloy. (Wt. %)
Si Cu Mg Zn Mn Fe Al
B390 Standard 17.0 4.5 0.55 <1.5 <0.5 <13 Rem.
B390 Used 17.0 4.1 0.62 0.95 0.12 0.7 Rem.
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Fig. 3. Arrangement of analysis samples in cylindrical centrifugal
castings.
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Fig. 5. Primary Si distribution across wall thickness of samples for
various pouring temperatures of melts.
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Fig. 4. Optical micrographs of sectional samples for various pouring temperatures of melts.

27)



-28- B390 &FvlE =el 2ASI YAREE vAE dAFE FAAA] o - - AdF
Pouring Mold G Distribution of Primary Si Particles
0, 0, m
Temp. (°C) Temp. (°C) P Out-Side In-Side
750 200 2000 224
750 250 2000 224
750 300 2000 224

Fig. 6. Optical micrographs of sectional samples for various mold temperatures.
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Fig. 7. Primary Si distribution across wall thickness of samples for
various mold temperatures.
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Fig. 8. Optical micrographs of sectional samples for various rotational frequencies of molds.
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Fig. 9. Primary Si distribution across wall thickness for various
rotational frequencies of molds.
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