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Relationship between Mechanical properties and dampinp capacity of

austempered ductile cast iron

Byoung Lak Lee

Department of Metallurgical Engineering, The Graduate School of Industry,

Pukyoung National-University

Abstract

This study ,was carried ~out to investigate the relationship of tensile

properties and damping capacity in austempered ductile cast iron.

The results obtained from this study are as follow .

Tensile strength an ‘elongation of ductile cast iron increased by austempering
treatment, but' strength andelongation decreased with .on increase of
austempering temperature.

Damping capacity of ductile ;cast iron decreased by-austempering treatment,
and damping capacity was affected by austempering temperature.

Mechanical properties of austempered ductile cast iron was controlled by
bainite and retained austenite structure, but damping capacity was controlled
by transformation from ferrite to bainite.

Damping capacity un—changed with increasing of tensile strength and
elongation. Thus, there was no propertional relationship between damping

capacity and strength, elongation in austempered ductile cast iron.
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(a) Amplitude—independent and frequency—dependent

1R iics
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(b) Amplitude—dependent and frequency —independent

Fig. 4 Schematic diagrams of internal friction as a function of
strain amplitude and temperature for
(a) amplitude-independent (dynamic hysteresis) and

(b) amplitude—dependent (static hysteresis) damping™.
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= —Elastic compliance

g =0y O - Program
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Anelasticity _
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] ] »

t=10 R R t="P time

Fig. 5 Schematic diagram of the anelastic response (lower curve)

to a stress cycle (upper curve)™.
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Fig. 6 Dynamic hysteresis behavior.(a) hysteresis loop in the
stress—strain plane and (b) the resultant internal friction

peak as a function of temperature™.
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Fig. 7 Static hysteresis behavior. The type of hysteresis loop

obtained during defect unpinning™.
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region region region

ILF

Temperature

Fig. 8 Schematic diagram showing the internal friction of a
thermoelastic  martensitic alloy as a function of

temperature.
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31 A®
Hooo] AFEE A B FASAFHE FET gajRoA AH,

Fe-Si 59 o+ AH&ste] HA4F e 2= ARz & 3

Table 1 Chemical composition of specimen(wt.%5)

C Si Mn P S Mg Cu Fe

3.6 2.6 0.23 | 0.02 0.01 0.04 0.57 Bal.

Table 2 Microstructural analysis of as casted ductile cast iron

) ) ) Mean diameter of
Ferrite(%) Pearlite(%) | Graphite(%) .
graphite module (ym)
24.3 64.3 11.4 21.6
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Fig. 1- Optical micrographs of  ductile

cast iron
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Temp.
Spec.

Optical

SEM

Fig. 2 Optical and SEM micrographs showing the effect of austempering temperature of

ductile cast iron
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Fig. 3 TEM micrographs showing the retained austenite obtained
after austempering treatment at 400C for 30 min., after
austenitizing at 830°C. for 60min.

a) Bright. field image
b) Selected “area diffraction pattern[(211);” SAD] and index
of SAD patterns
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Fig. 4 Effect of austempering temperature on the volume

fraction of retained austenite in ductile cast iron
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Fig. 5 Effect of austempering temperature on the tensile properties

of ductile cast iron
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