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(An Investigation of Fracture Mechanism of
Spheroidal Graphite Cast Iron by Acoustic
Emission Method)

S. C. Kim, K. C. Ham, B. S. Oh

ABSTRACT

In this experimental research, fracture mechanisms of spheroidal
graphite cast iron (As Cast, annealed and normalized) were investigated by
using Acoustic Emission (AE) technique.

In this study, the data (AE signal ) are digitized and processed with
the 8 bits micro-computer (APPLE ]I ) connected to the AE measuring
device without data processing unit, The source of AE signal was
estimated by fractography analysis.

The results obtained in this experimental study are summarized as
follows :

For the heterogeneous materials (spheroidal graphite cast iron) with
inclusions which may be considered as cracks, it is found that both low and high
AE amplitude appear simultaneously and the load is found to be
fluctuated in the final stage of deformation, But the lad is
not fluctuated in tension test with low AE amplitude only.

AE is measured within elastic region and it is confirmed that
0. 2% offset yield load agrees approximately with the load point where
AE counts decrease steeply after the point of maximum AE counts,
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Table 1. Mechanical properties

A 8| @A | Eoleul | A4 & | IAEE| ¥EE
MPa v % MPa MPa
GCD-AC | 1428 0. 29 6.80 4.89 3.47
GCD-AN | 1224 0. 26 7.4 4.59 3.16
GCD-N 1835 0. 23 0.5 10. 40 9.38
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GCD-AC :As Cast spheroidal graphite cast iron
GCD-AN :Annealed spheroidal graphite cast iron
GCD-N : Normalized spheroidal graphite cast ircn

Table 2 . Chemical compositions (Wt7%)

Ar | C
GCD |2.99

Si
2.00

Mn P S
0.30(0.08|0.05

GCD :Spheroidal graphite cast iron

# e
% o » .

Photo 1 .Micrograph of spheroidal graphite.
cast iron (As Cast, 150 X)

Photo 2 . Micrograph of spheroidal graphite
cast iron (Annealed, 150 X)
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Photo 3 .Micrograph of spheroidal graphite
cast iron (Normalized, 150 X )
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Fig. 6 Load vs. AE events by tension test for spheroidal graphite cast iron (As Cast)
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graphite cast iron (As Cast)
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Fig. 8 Distribution of AE amplitude vs. displacement by tension test for spheroidal
graphite cast iron (As Cast)
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Fig. 10 Load vs, displacement by tension test for spheroidal graphite cast iron (Annealed)



32

AE EVENTS

Fig.

ACCUMULATED RE EVENTS

Fig.

e - 3% - oA

600

400
[ ]
320 .
240 | . Lo [ 2 . ..
[ ]
[ ]
[ ] [ ]
° L] °
160 7 e
Pys 2241 .
[ ]
..
Wy W Ay
80 o
[ ]
o ¢ 4
0 ‘ . 280‘ *
0 120 240 360 480
LBAD(N)
11 Load vs. AE events by tension test for spheroidal graphite cast iron (Annealed)
60000
480007
360007
240007
120007
0 ] . . . . . .
0] 120 240 360 480 600
LORD (N}

12 Load vs. accumulated AE events
cast iron (Annealed)

by tension test for spheroidal graphite



Fig

ACCUMULATED RE EVENTS

Fig.

AE "ol ot SRR F2A 9 A7 558 33

S
4.5
4
3.5
-
3 \QQ
2.5 §‘
2 &
100 N
80 s &
n 1.25 °
& 60 1
>
w g4
1)
< 20
0 v
g
RE LEVEL , (VOLT)
. 13 Distribution of AE amplitude vs. displacement by tension test for spheroidal
graphite cast iron (Annealed)
60000
C1 ]
| .'..g.i.
48000 oo?
ooe*
oo’
o
o’
0
360007 o
o**
o*®
$ .'.gl
0.24N ....-"'
240001t ....o" Load fluctuation
L..'...l’o
| 1-25mm
12000"|
0 .7 1.4 2.1 2.8 3.5
DISPLACEMENT (mm]

14 Displacement vs, accumulated AE events by tension test for spheroidal
graphite cast iron (Annealed)



34 A - A E - 284

600

430

380 Pys 349N

LBAD (N)

240 025 mm

Pey 189N

120

0 k} - .
0 -1 .2 .3 .4 .5

DISPLACEMENT (mm)
Fig. 15 Load vs, displacement by tension test for spheroidal graphite cast iron (Normalized)
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Fig. 17 Load vs, accumulated AE events by tension test for spheroidal graphite
cast iron (Normalized)
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Fig. 18 Distribution of AE amplitude vs, displacement by tension test for spheroidal
graphite cast iron (Normalized)



36 A3E - HRBE - 2

60000

43000

36000

2400071

ACCUMULATED RE EVENTS

12000

0 .1 .2 .3 .4

DISPLACEMENT (mm)

Fig. 19 Displacement vs, accumulated AE events by tension test for spheroidal
graphite cast iron (Normalized)



