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Effect of Stress on the Strength and Damping Capacity of

the Fatigue Damaged Severaged Aggregate

Myeong Soo Lee

Department of Metallurgical Engineering, The Graduate School,

Pukyong National University

Abstract

This study was carried out to investigate the effect of fatigue stress magnitude on
the tensile properties of the damaged Fe - 22Mn - 12Cr - 3Ni - 2Si - 4Co damping alloy
under various fatigue stress magnitudes. a’ and & -martensite were formed by fatigue
stress in the Fe - 22Mn - 12Cr - 3Ni - 2Si - 4Co damping alloy. The o’ and &
-martensite formed by fatigue stress in the fatigue damaged damping alloy was formed
with a specific direction and surface relief, or crossing each other. With an increasing
magnitude of fatigue stress, the volume fraction of a’-martensite and e-martensite was
increased, and the increasing rate of volume fraction of a’-martensite was more rapid
than e-martensite. At the same fatigue stress magnitude, a large amount of a
-martensite was formed than e-martensite. With the increasing of fatigue stress
magnitude, the tensile strength slowly increased and elongation rapidly decreased, and
then tensile strength slowly decreased by increasing the volume fraction of a
-martensite. The tensile properties of the damaged Fe - 22Mn - 12Cr - 3Ni -
2Si - 4Co alloy under fatigue stress were strongly affected by the a' -martensite
formed by fatigue stress. This results were the same tendency for metal with the strain

induced martensite transformation.
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[Fig.2.2] Model for the (225) habit austenite-martensite interface
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[Fig.2.4] Schematic diagrams of internal friction as a unction of strain
amplitude and temperature for (a) amplitude-independent (dynamic
hysteresis) and (b) amplitude-dependent (static hysteresis) damping
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[Fig.2.6] 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.2.8] Schematic diagram showing the internal friction of a
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25)

Stage I Stage I Stage II1 Stage IV

MG 7

Stress
[Fig.2.9] Schematic diagram showing the internal friction of a

thermo— elastic martensitic alloy as a function of stress
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[Fig.2.10] Measurement of specific damping capacity.

[Fig.2.11] Measurement of specific damping capacity.
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[Table. 3.1] Chemical composition of Ferrous alloy made in this study

CoEs

d gte a9 SR S5

- 25i- 4Co9] 3txA S e NEE

2 AYEE AR 712 a. FAE 473Kz 7td
A A3

% 1e gL

=,
T&2 AAEste] Fe- 22Mn-

gk o]

B\

Z+7; 100 x 200 x 40
g

o] %, 1323K<]

(Wt%)
Fe Mn Cr Ni Si Co Ti Others
Bal. 22 12 3 2 4 0.3 <0.1

[Table. 3.2] Mechanical properties of Ferrous alloy made in this study

Tensile Strength (MPa)
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[Fig.3.1] The microstructure of alloy which has solute treated and
observed by optical microscope.
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[Fig.3.2] The microstructure of alloy which was fatigue damaged

and observed by optical microscope. Fatige damaging was
conducted at =10 Hz, R=0.1, 175 MPa
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[Fig.3.3] The microstructure of fatigue damaged alloy shown in
[Figure3.2] observed by scanning electron microscope
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[Fig.3.4] The (a) dark field image of a'-martensite in fatigue
damaged specimen and (b) SAED pattern of microstructure in (a)
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[Fig.3.5] The (a) dark field image of e-martensite in fatigue
damaged specimen and (b) SAED pattern of microstructure in (a)
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[Fig.3.6] The relationship between the fatigue stress and each
volume fraction of phase in Fe- 22Mn- 12Cr- 3Ni- 4Co- 2Si
damping alloy
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[Fig.3.7]1 The relationship between the fatigue stress and the
logarithmic decrement in Fe— 22Mn- 12Cr- 3Ni- 4Co- 2Si
damping alloy
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[Fig.3.8] The relationship between the volume fraction of «a
‘—martensite phase and the logarithmic decrement
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[Fig.3.9] The relationship between the volume fraction of ¢
-martensite phase and the logarithmic decrement
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[Fig.3.10] The relationship between the volume fraction of
martensite phase and the logarithmic decrement
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dotdnh. HFHo=
[Table 3.2]° YERHATE. ©

mme| *|

HE =ol7F 20 mm7t HES
A A8 T

oM 183 dAE =

[Table. 4.1] Chemical composition of Ferrous alloy made in this study

CoEs

d gte a9 SR S5

- 25i- 4Co9] 3txA S e NEE

2 AYEE AR 712 a. FAE 473Kz 7td
A A3

% 1e gL

=,
T&2 AAEste] Fe- 22Mn-

gk o]

B\

Z+7; 100 x 200 x 40
g

o] %, 1323K<]

(Wt%)
Fe Mn Cr Ni Si Co Ti Others
Bal. 22 12 3 2 4 0.3 <0.1

[Table. 4.2] Mechanical properties of Ferrous alloy made in this study

Tensile Strength (MPa)

Yield Strength (MPa)

Elongation (%)

705

353

35
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[Fig.4.1] The microstructure of alloy which has solute treated and
observed by optical microscope.

_51_



[Fig.4.2] The microstructure of alloy which was fatigue stressed
at (@) 105MPa and (b) 245MPa
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[Fig.4.3] The microstructure of fatigue damaged alloy shown in [Fig.4.2]
observed by scanning electron microscope
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[Fig.4.4] The dark field image and its SAED pattern of (a) o= and (b) ¢
-martensitein the microstructure
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[Fig.4.5] The relationship between the fatigue stress and each volume
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[Fig.4.7] The relationship between the volume fraction of a'-martensite
phase and tensile properties
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