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Nondestructive Evaluation of the Austempered Ductile Cast Irons

S. S. Lee and S. K. Lee

Abstract Austempered ductile cast iron (ADI) which has been recently developed shows good mechanical

properties. These properties are related to the microstructure which is greatly affected by processing variables

such as austempering time and temperature. In this study, the relationships between mechanical properties

from impact test, and hardness test and the results from ultrasonic velocity measurement and electrical

resistivity measurement are studied on the ADI samples which are heattreated at different austempering

temperature and time. From the results, we conclude the followings. The ultrasonic velocity measurement

could be used for the study of austempering reaction mechanism. The electrical resistivity measurement

could be used as quality assurance technique for the ADL
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Fig. 1, Comparison of mechanical properties for auste-
mpered ductile irons with standard ductile iron

grade.

Table 1. Sample preparation

#1 #2

375 260 025 004 0017 385 265 032 003 0015

10, 20, 30, 60, 120mins

Original Composition(%) C Si
ductile
cast iron
before
heat-treat-
ment Ferrite content(%) 70 -
Austempering| Austenitizing 900C, 1.5hr
condition treatment
Austempering 250, 350
temperature
Austempering
time

Mn P S C Si Mn P S

60
900, 1.5hr

200C, 300T, 400T

10, 20, 30, 60, 120mins
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Table 2. Impact test results
(unit . kgf. m/cm?)
Austemperin,
time(min 10 20 30 60 120
Austempering
temperature(C )\
200 03 04 04 12 16
250 04 21 44 59 6.5
300 4.9 49 6.0 55 53
350 69 | 111 | 103 | 116 | 129
400 96 | 105 | 109 92 79

* As cast state © #1 ductile cast iron 95 kgf.m/cm?
#2 ductile cast iron 10.0 kgf.m/cm?
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Fig. 2.Influence of austempering time on the impact
energy of ductile cast iron austenitized at 900C
and austempered at 200C, 250, 300C, 350C,
and 400TC.
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Fig. 3.Influence of austempering time on the Brinell
hardness of ductile cast iron austenitized at 900
€ and austempered at 200T, 250C, 300, 350
C, and 400C.
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Fig. 4. Microstructures of specimens austempered at
various temperatures;austempering times are
same as 120minutes at all the samples 5 revea-
led by the SEM (magnification 2000 X).
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Fig. 5:Influence of austempering time on the ultraso-

nic velocity.
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Fig. 6.Influence of austempering time on the resisti-
vity of ductile cast iron austenitized at 900C
and austempered at 200C, 250C, 300C, 3507,

and 400T.
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Fig. 7. A process window for obtaining higher tough-
ness than 9 kgf.m/cm?
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Fig. 8. A process window for obtaining higher resisti-
vity than 66.5 uQ2—cm.
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