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Property Value et nee

mal wt 40.10
decompaosition temp®, °C
a-form 2R & 40 T
B-form 2985
8p gr, g/emt at 20°C
d-form 3.210
6H polytype® 4211 (3.208)
commercial kA
refractive index .
B-foem 2.48 8 i
a-form . w 4 H
4HH 2712 26569 |
ui 2469 24647 !
151 2.687 2.600
free energy of furmation, 3G®, kd/imol© 9
a-form S04.1
B-form 506.2
heat of formation, AH g4, kJ/mol¢ 1
a-form =257 & 0.6t
#-form —2H00 + 2
thermal conductivityd, W/(m-K) 1
commeretal, high density 4.60
H% density cefractory 24.8
enmissivity [
spectral (3-5 um) 0.8
total (0-1600°C) 08
coefficient of thermal expansion?, per °C 16 22
25-200°C 2.97 X 1076
25-600°C 427 X 1078
700-1500°C 6.08 x 1078
elasticity
Young's modulus, GPa/ 23-24
a-form, hot-pressed 480
wa-form, sintered 410 25
#-form, sintered 410 23-24
shear modulus, GPa/
teaction-bonded 167.3 26
a-form, sintered 177 27
A-form, sintered 140-190" 23
sublimed 19 28

2 T'he decomposition products are Si, Si,C, Siy, SiC, and Sij.

P = hexnponal, R = rhombohedral.

T convert o cal, divide by 4,184

9 I'a convert W/(m-K) to cal/(ssm-*C) divide by 4.184. Figure ! shows the relation of thermal conductivity
VK temperature

¢ Sintered - form.

1 'To convert (iPa to psi, multiply by 145,000
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. Analysis:
....... E, C=175
2 $.22,35
Mn = 0,05
H P=004
$=00
Pouring
{1 Temp
| w20°C

; 25T1°F
£ Mold:
} €0, sand

S - — - i
0196g S0 100 % 0 S0 00% 0 S0 00%
Inoculant A Inocutant B Inoculant €
69 nodules/mm? 55 noduies /mm2 210 nodutes/mm?

© pearlite

Wall Thickness mm inches

cementite
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Phase Reference

Mg§S 30, 35, 36, 37, 38, 39
CaS 30. 35. 36

ScS 36

CeS 37

LaS 37 .
My 38, 39, 40, 41 42 '
Si0, 38, 41, 42, 43 i
MpO-SiO, 38, 42 f
IMg0-SiO;, 38, 39, 42 i
ivg, ADLO, 44 :
(Mg, ADSIO, 44

(Mg, Ca, ASIO, 14

Fe,0, 40,42

Fe.Si0), a5

Mg-Al-Si-Ti-O 36

CCO: 40

MgSiN, 35

Mg;N—_’ 46

Mg.P,; 46
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Lattice -
' Parameter Tu AG,*
Phase Space Group Crystal System (A) 0 (kJ /mol)
MgS Fm3mn cubic 5.191 2000 ~232
CaS Fmlm cubic 5.696 2450 -380
SrS Fm3m cubic 6.020 2000 -3710
BaS Fm3m cubic 6.386 227 -1336

*Siandard frec energy of formation at 1327 *C (1600 K).
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Lattice
Parameter T AG,*
Phase Space Croup Crystal System (A) C) {kJ/mal)
MgC; - _ —_ -_— —
CaC, Frim cubic 5.86 2300 -106
SC, Fmin cubic 6.24 — -93
BeC, Fm2m cubic 6.56 —_ -96
*Siandard froe energy of formation &t 1327 *C (1600 K).
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° Lattice .
¥ Purameter To AG,*
Phase Space Group Crystal Sysiem (A) Q) {kJ /mol)
MgO Fmlm cublc 4218 2832 ~401
C20 Fm3m cubic -4.811 297 -466
§:0 Fm3m cubic 5.140 2665 -428
B0 Fm3im cubic 3.339 2013 -393

*Standard free ¢nergy of formation st 1327 °C (1600 K).
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Major constituent phases:

—Shell: MgQ-810,
2Mg0-Si0,

Core: MyS
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ABSTRACT

The Effect of SiC as Inoculant on The Microstructure and
Mechanical Properties Of Ductile Iron

BY

HOSEIN ALI KESHAVARZI

In this work, effect of SiC as post inoculant on the microstructure(ferrite and
pearlite content, nodularity and nodule count) and mechanical properties of
ductile iron was investigated. To stablish the position of SiC compared with other
inoculant used in casting practice, similar experiments was done using
ferrosilicon.

Melts were prepared in a crucible furnace by applying the one step treatment of
inoculation and nodularization. Based on the solubility and no-fading
effectiveness of inoculants, 0.1 to 0.5 weight percent of SiC, 2mm in size, and
%0.5 ferrosilicon %75, 3 to Smm in size, were aded to the melts.

Test samples were prepared by ASTM standard Y-block model and the step-
plate model to verify the effect of cooling rate on the effectiveness of SiC as an
inoculant.

Results showed that the addition of 0.3 weight percent SiC resulted in the best
microstructure consisting of high ferrite content, high nodularity and nodule
count, maximum toughness and elongation, suitable yield and tensile strengh
compared to the 0.5 weight percent of ferrosilicon.

Investigation of the microstructure and hardness of the step-plate samples show
that with decreasing cooling rate, the role of inoculant in creation of nodularity
and nodule count decreased due to longer soldification time.
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