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Mechanical Properties Evaluation Method using Ultra-microsized-
specimen and its Application
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Notch
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Fig.1 Micro-sized cantilever type specimen with notch
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50 pm Fig.3 Testing machine for micro sized specimen with
— almost same function as traditional machine for
mechanical properties ; (a) photograph of Equipment
Fig.2 The micro sized specimen showed in Fig.1 compare and controller, (b) actuator and stage with load cell
with human hair for demonstrate the size difference and (c) block diagram of the test machine

Table 1 Speculation of testing Machine for micro-sized specimen
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Fig.4 (a) Introduction of fatigue pre-crack by far-field cyclic
compression technique
(b) Fracture toughness test by bending
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Fig.5 Cyclic compression load added to micro-sized

specimen

Fig.6 Specimen appearance after fracture test
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Fig.7 Load-displacement curve for micro-sized specimen with a
notch only and with a fatigue pre-crack specimen
The fracture loads are 10.7 mN for with notch only

and 6.4 mN for with a pre-crack specimen

Cyclic loading

Fatigue fracture from
the most serious defect.

Defects
| [removal

Repeating defect removal and fatigue tests.

Fig.8 Development of materials are repeat of fracture
source investigation and its removal
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Fig.9 Ti-Al alloy with average lamellar colony size of 75
mm
(a) Specimen machined from one colony and
(b) specimen preparation method
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Fig.10 Micron sized canti-lever type bending specimen of
Ti-Al lamellar structure with a notch
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Fig.11
lever type bending specimen of Ti-Al,
(a) Interlamellar and
(b) 30° Translamellar fracture
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Inter-lamellar fracture surface on micron sized canti-
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Fig.12 (a) orientation map of lath martensite in the Fe-23Ni
alloy obtained by EBSD measurement,

(b) corresponding boundary map (gray and black
lines represent the boundaries with misorientation
of 8-15 degree, and with misorientation above 15
degree, respectively) ,

(c) SEM image of fabricated micro-sized specimen

(@), (b) SEM
the Fe-23Ni alloy before and after deformation,
respectively

(c) High magnification
specimen surface in (b)

Fig.13 image of micro-sized specimen in

SEM image of near the
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Fig.14 TEM image showing the deformation microstructure
in the Fe-23Ni alloy. The strain increases from
lower (near the neutral plane)to upper regions (the
specimen surface)
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