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X-Ray Fractographic Study on Fracture Surface of Ductile Cast Iron
Made by Dynamic Fracture Toughness Test

by

Kazuyuki MaTsur*, Yukio HIROSE**, Akiyoshi CHADANI* **
and Keisuke TANAKA****

Austempered Ductile Iron (ADI) is being used in highly stressed components, particularly in the
automotive industry. It therefore becomes essential to understand the factors influencing the ductile
and fatigue properties of this material.

In the present paper, to obtain basic data of ADI, dynamic fracture toughness test and static frac-
ture toughness test were conducted. And then X-ray fractographic technique was applied on the frac-
ture surface made by these fracture toughness tests. The plastic zone size was determined from the dis-
tribution of the half value and residual stress near the fracture surface. These data obtained in the labo-
ratory tests were used to estimate the dynamic fracture toughness parameter K,, at actual fracture of
machine parts.
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Table 1. Mechanical properties of materials.
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(b) CT type specimen

Fig. 1. Dimensions of test specimen (in mm).
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Table II. X-ray diffraction condition.

Method Parallel-beam method
Characteristic X-ray Cr-Ke

Diffraction plane (211)

Filter A%

Tube voltage 30kV

Tube current 10 mA

Irradiated area 1X7 mm?, 1X10 mm*

Soller slit 1 deg
X -ray fixed time 2~6 sec
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Fig. 2. Load-time curves with instrumented Charpy impact machine.
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Fig. 5. Residual stress distribution and half-value
breadth distribution near the fracture surface.
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Fig. 8. Fracture surface of plane cam (in mm).
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Fig. 9. Micrograph of fracture surface. (Crack
growth direction is from left to right).
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Fig. 10. Half-value breadth distribution near
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