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Permanent Mold Casting
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Abstract

This study aims to investigate the microstructures and mechanical properties of DCI manufactured by sand and metal mold cast-
ing. To prohibit the formation of the chill, carbon, silicon and rare earth(0~0.2 wit%) were controlled and temperature of metal mold
was constantly kept at 160°C. The sizes, counts and nodularity ratios of nodules were analyzed by image analysis device. Wear test
using pin-on-disc wear tester was carried out under the conditions of load 47.2N, velocity 0.4 m/s and distance 2000 m. Tensile test
using Instron type testing machine was performed with velocity of 0.1 mm/min according to the KS B 0802. The formation of the
chill was not observed when percentage of the carbon and silicon were 3.8 and 2.5. Mechanical properties of GCD manufactured by

metal mold were better than sand casting.
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Table 1. Chemical composition of the manufactured DCI

REEX) C Si Mn Cu RE
C100 3.80 1.85 0.21 0.012 0.0
C101 3.76 1.87 0.19 0.010 0.1
_ Before C102 3.86 1.92 0.20 0.007 02
inoculation
oCI) C200 3.60 1.88 0.20 0.017 0.0
C201 3.64 1.87 0.19 0.015 0.1
Metal 202 3.59 1.89 0.20 0.009 02
mold C300 3.80 2.59 0.21 0.008 0.0
C301 3.82 2.61 0.20 0.006 0.1
| After C302 3.73 2.63 0.19 0.004 0.2
inoculation
(DCI) C400 3.52 2.61 0.21 0.005 0.0
C401 3.47 2.64 0.20 0.004 0.1
C402 3.44 2.67 0.20 0.007 0.2
Sand DCI G-Tech 3.48 2.56 0.20 0.028 0
(99%), Fe-Si(75%), Fe-Mn(60%)<& ©]&3t C, Si @ RE 3. Agdan g nE

(54.08%Ce, 2321%La, 5.93%Pr, 16.75%Nd)e] 38} =4
SRS 29 o X AJAS Table 13 7o) Az
o} IEAFE(GCD)= #olSo Mgdll 2lsled 743} A
sl om Fe-Sioll 9J3lo] FF sl Sighiagol Hals
FA}k 1350°C =904 Fig. 13 & 10 mmé} 20 mm %
BE THE B8 E=d Fsih o) AR g

AT

= K type @4l oJa] 279 oAt Az AlHE 2zt
0.3 um EFHUE A} Hglom oln|A] £497)18 T3l
A9 F, 7] 2 S-S ST T3 Qs
AL A5HY &4 A7 23E 25ton WeAHIE o
€319 KS B 0802°] 713® FEAm Al o) wet 4
2|4 Cross head speed 1 mm/min =2 A 9L =

5 A 2000m, "R £X: 0.4 m/s) pin-on-disc FEJL| v}
BEAES AABIEY drivkEAls HR.: 609] AEE
= SKDI1E €A sten, 459 nt= AgHs
:8.9mm E°] 18 mmE 7FEsIETE Al mlEAle vlRAlS
Hel FEHL Ra=03 ume] A2 AujEz, A1PA o}
AESE ARG mRAIEHS FARES AF d, 3o =
g miRAIEH] RAY o8] dojAv] 107g2] FA scale
o] oj&dt} ¥ 2% ZollM 160°C LA FA H
ot

¢ o KT

<— Thermoceuple

100mm

Fig. 1. The schematic illustration of metal mold.
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Specimens
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Fig. 2. The microstructures of DCI manufactured by sand and permanent mold (a) sand casting (G-Tech ) (b) C101 - B.I (¢) C201 - B.I (d)
C301 - Al (e) C401 - AI B.I=before inoculation , A.I=after inoculation

P 3 3 o e

Fig. 3. The microstructures of DCI with various RE contents (10 mm-A.I) (a) C300 (0%) (b) C301 (0.1%) (c) C302 (0.2%)

Fig. 4. The microstructures of DCI manufactured by sand and permanent mold (a) sand casting (G-Tech ) (b) C101 - B.I (c) C201 - B.I (d)
C301 - AI (e) C401 - AT B.I=Before inoculation, A.I=After inoculation



FYFE FREAFRY vz v)A

C, si?h RES] 33 - 744 -

wzlAl -« Khalil. A. Khalil 177 -

2 5 9k 58 29 22 7459
eR1e) ARiElol =} $2 %

EAA e 24

32 ojoix| £

Fig. 52 olmlx] 4718 olgsle] 2] AlBe] FAys
27g5te] bl Trghelnt. Wik o Fo] ARTE B
2 337 $E2 sl ge FAYe YT w3 9F

AEE T C39 C4 AHo] B FAYUES FASIAL

1
o] RE 948 A7isiA] @4k C300 Al#o] 78 Be &
Y-S AP )RR RE Ui S9F) 71 &4 3
A & Adle S99 840 F31E vehiA 22 ¢
4500 T
L Sand .
4000 |Casting! Metal Mold Casting
Pl B
B I :
~ 3000 + i
] | 1
g 1
3 201 i
& I :
&2 2000+ '
= '
T r .
7z, 1500+ !
1000 b ' —#— 10mn: Thickness
L ! ~@— 20mm Thickness
500 ;
1 : 1 ] 1 1 i i
Sand C102 C204 <3 CA01 C300 C302

Various Alloying Compositions

Fig. 5. The change of nodule count according alloying composition
and thickness of specimen.
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Fig. 6. The change of hardness according alloying composition and
thickness of specimen.

Fig. 7. The wear amount and SEM micrographs of DCI for sand casting and metal mold casting(20mm) (a) C300 - worn surface (b) C300 -

debris (c) Sand casting - worn surface (d) Sand casting - debris
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Fig. 8. The results of tensile test for sand casting and metal mold
casting(20 mm)
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Fig. 9. The fracture surface of specimens after tensile test(20 mm).
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