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Development of New Semi-solid Method and Practical
Application to Bearing Bracket

Jae-Gi Sim", Jun-Young Moon, Jae-Min Kim, and Chun-Pyo Hong
Depertment of Metallurgical Engineering, Yonsei University, Seoul 120-749, Korea

Abstract

The bearing bracket, which has produced by the squeeze casting for the high strength in lightweight part of automobile, was
developed by the rheocasting process using the H-NCM slurry. Compared with the squeeze casting, the rtheocasting process has
some merits such as shortening cycle-time, reducing total weight, and increasing productivity. In this study, partial feeding test was
carried out by controlling plunger stroke length and compared with semisolid simulation. Optimal casting parameters such as injec-
tion speed and stroke variations were established. Sound products with integral microstructure were obtained by the H-NCM slurry
and X-ray analysis also showed the integral condition throughout the entire parts.

Key words : H-NCM, Semisolid, Rheocasting, Carreau-model.
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Fig. 1. The equipment of the H-NCM for semisolid.
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Fig. 2. The 3-D CAD drawing ofFig. 3. The flow patterns of
semisolid by partial feeding test: stroke distance is (a)
400mm, (b) 450mm, (¢) 470mm, (d) 490mm, and (e)
510mm. the bearing bracket.
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Fig. 3. The patterns of semisolid by partial feeding test: stoke distance is (a) 400 mm, (b) 450 mm, (c) 470 mm, (d) 490 mm, and (¢) 510 mm.
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Fig. 4. The predictions of filling sequences for semisolid by Carrean -Model: stroke distance is (a) 400mm, (b) 450mm, (c) 470mm, (d)

490mm, and (e) 510mm.

Table 1. The various injection velocity systems.
Condition Initiazln\ll/esl)ocity in\iﬁleozg\z’ity

(m/s)

1 1.0 0.08

2 1.0 0.1

3 1.0 0.3

4 1.0 0.6

5 0.5 0.08
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Fig. 5. The defect generated on fast feeding condition: (a) the prediction by the simulation and (b) the cold-shut defect in the experimental

results.
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Fig. 7. The sound product of the bearing bracket on the condition of 5.

(b)
Fig. 6. The shrinkage defect in thick parts: (a) the simulated result and (b) the microstructure of shrinkage porosity in the arrow of (a).
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Fig. 8. The Microstructures of the bearing bracket by the rheocasting:
(a) X50 and (b) X100 magnification, respectively.

(d) (e)
Fig. 9. The X-ray analysis of various injection velocity systems: the
condition of (a) 1, (b) 2, (c) 3, (d) 4, and (e) 5.



2eje] At wiej2) Bepllel wigh A4 -AA7] - £F9 - AAR - FER

-178 - A AR &
5d B g1 #

ol 2aE BAL o]l AE FPe Yz HwY [1] T.Chikada: J. of Japan institute of light metals, Vol. 40, No. 12

L _ N 1990) 944.
2= KN u].a ] WE X KX = = (
I 2 e UHI :FC -‘6—‘12 ‘8‘“??}7] 2 }\]-E}]]OV] [2] M.C Flemings: Met. Trans., “Begavior of Metal Alloys in the
=3 FAo)7le 5ol dHHooF AFe FES AFT Semisolid State”, 22A(1991) 957.
+ 3t tjLo] Hosl2Ee] A 7Ago] =& HkeT & [3] M. R. Ghomashchi, A. Vikhrov: J. Mater. Proc., “Squeeze
HE o]83l] WEd 7129 to|7lAE A= e casting”: an Overview:, Tech., 101(2000) 3.
= = - ~ . = [4] T.Kaneuchi, R. Shibata and T. Itamura: J. Jpn. Foundrymen’s

ool st &, €217l 4, Az, 8921 59 Soc., 74 (2002) 595
Y| 71Eaavt AF AR FEHAET, viEs 2 4 [5] C. P. Hong, J. M. Kim, M. S. Kim: JP Patent No.3496833
Hg g & ok EATE B9, HNCMS °| 48 253 (2003).
9] &8 o)Ll AlEZRAC] AT v|X= 3k [6] C. P. Hong and J. M. Kim: Proc. Of the 9th International
73] o3 71 AL o Conference on Semi-Solid Procesing of Alloys and Composites,
dehel st OE_‘— _?‘ OE 29 e Korea, “Development of an Advanced Rheocasting Process

L. H-NCM®l| 3] B UAL=7] 60 pm, 7d3HE 0.801% and Its Applicastions”, (2006) 44.
9] 4kgd WHEA EEElE 4o 7 M= FU3 [7] M. C. Flemings and W. L. Johnson: Proc. Of the 65th World
ZAAHE $AT 4+ AT} Foundry Congress, “High Viscosity Liquid and Semisolid

Metal Casting: Processes and Products™, Korea, (2002) 3.

2. FOAAEHA, 1m/se] I ZAA EEME 252R
e o & U o= 5 [8] S.Sulaimanand A. M. S. Hamouda and D.T. Gethin: J. Mater.

2 7 stglen, vigdl dds F3 $3e AAYe # Proc. Tech., “Experimental investigation for metal-filling

g 4 AT system of pressure diecasting process on a cold chamber
3. desN=Re £7 AR AFIZE Modified Carreau machine”, 119(2001) 268.

wde Z8) saslgon, Hla 23 Fels AdZo] A [9] H. V. Atkinson: Prqg. Mater. Sci., “Modelling the semisolid

8 Aol A aac processing of ‘metalhc alloys”, 59 (2005) 341 -

= ! ’ [10] J. Mun, K. Kim, H. Seok, S. Kim, and Y. Kim: Proc. Of the
4. FETERLe], NG AER WHSE 7189 2nd Japan-Korea Conference for Young Foundry Engineers,

292 HEPAES AN 5 AROH, AIA0] 20%71% Korea, (2004) 82.

=718 Aoz 7). [11] D. Liu, H. V. Atkinson, P. Kapranos, W. Jirattiticharoean and

H. Jones: Mater. Sci. Eng.(A), “Microstructural evolution and
tensile mechanical properties of thixoformed high performance
aluminium alloys”, 361, (2003)213.

(38)



