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The Effect of Diameter of Casting on the Matrix Structure, Mechanical
Properties and Propagation of Ultrasonic Wave in Hypoeutectic CV Graphite Cast Iron

Hyo-Joon Kim*, Sang-lk Lee*

Abstract
The matrix structure and the morphology of CV graphite are affected by the addition of many
kinds of elements, which are contained in the CV graphite cast iron, additives, fading time and cool-
ing rate. The effects of cooling rate on the matrix structure, the shape of CV graphite, mechanical
properties and propagation of ultrasonic wave in hypoeutectic CV graphite cast iron were studied.
When the diameters of the samples are 50mm, 35mm and Z20mm .
1. CV graphite number showed average 17.9% increase and CV graphite length showed 10.3% dec-

rease with decreasing diameter of the samples.

2. The amount of graphite and ferrite showed average 11.2, 4.1% decrease and the amount of

pearlite showed average 15.7% increase.

3. Hardness and tensile strength showed average 3.5%, 11.3% increase and impact strength showed
average 1.50% decrease.

4. Ultrasonic wave velocity showed average 1.1% increase.
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Table 1. Chemical composition of Materials(wt%)
C it
OMPOSITION C Si Mn P S Mg Ca Re
Materials
Pig Iron 4.1 1.4 0.15 0.05 0.03 — — —
Electrolylic-Iron 0.002 0.002 0.05 0.008 0.001 — — —
Fe-Si Alloy 25 75 — — — — — —
Fe-Si-Mg Alloy(TDCR-8) | — 45-46 | — — — 8.8-9.0 { 3.0-3.1| 3.0-3.1
Table 2. Chemical composition of Specimens(wt% )
Composition _
_ C Si Mn P S Mg Ca Re
Specimens
CV.C. 1. 1 2.98 2.90 0.14 0.067 0.008 0.010 — —
Cv.C. 1. 2 2.96 2.87 0.12 0.072 0.008 0.010 — —
CV.C. 1. 3 3.01 2.84 0.14 0.069 0.007 0.012 — —
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Fig. 1 Schematics of green sand mold and specimen.
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erent diameters and positions.

o] AR FHo] F7 ¥FE CVEHe
ol FMES ¥ YL, A 20mme ©H A9
CVEH B dole @98 Brt 7.7%, 35mmo A

5.3%, 50mmol M 49% Z7}stch 2A 20mm oW

(56)



Jujo Vol 9. No. 4 The Effect of Diameter of Casting on the Matyix Structure, Mechanical Properties and Propagation of Ultrasonic Wave in Hypoeutectic CV Graphite Cast Iron —331—

A¢} 27 3Bmm @¥ Box 9 CVEAdo] ¥z}
— 86%, A7 3Bmm @A A9 A 50mm ©H
BAME 25% 2742 Ul Qo Awe) 44
ol 7} B+E CVEA Aol 3HEE Faid

I glow oln WM ol e A A Wiy CV
% 3 &

3-2. 7| X|EXl9| w3}
Fig. 5% A9 A7 @8 AReq vl
0g 712z Aol

NBe Mo FAUSE, = WAEEI}

ZIAZEA ] Hee|ESIMY Fidr Yasx

7t oA E A HFoz deolEFL ¢

A%l HElo|E o] Frhghal Als H Uk
olAS AFHoE YUY o} 2k

Fig. 62 274 3sle)] W& 7} dhHox e %

27 20mm ©H Bellx ©¥ A9l Sdz =
= o 88%, A4 3BmmolA 7.7%, A 50m
A 69%, A7 20mm A A9 A 3Bmm
B 5.7%, A7 3%mm @ A9 50mm
X 36% S7HE UERd T S e FHAPE)
Ya&Es7t =R wet |bEsta eS¢
AT}

2) Vol E ko] W3}

o 12 3
o L B
4 4N =2 =2 N

X

A

Section

nm 20

35 50

Fig. 5 The change of matrix with different diameters and sections.(x100)

(57)



—~332— A CVEY

N

e F&9 Aol 7|A%F,

EERER

o] %2)

N

2eAEEd vXe 9¥-HAE

‘og 16 L A A
- A LB
a
— 1l
oy
c
o
o 10 F
A
O ‘A..—'/// -
8 - /.///
b A/,
—
o /
O 6 R
=
<
L L
30 E 50

il )

Diamotor (r

Fig. 6 Variation of graphite matrix with differ-

ent diameters and positions.
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