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An Experimental Tester for in situ Observation of the Heated and Reduced

Microstructures of Alloys

Synopsis :

Yasunori TORISAKA and Shuichi HARAGUCHI

Recently, it is strongly demanded to develop a tester which makes possible to in situ observe the micro-

structures deformed.in the wide temperature range from room temperature to high temperatures.

Both

Mechanical Engineering Laboratory, Agency of Industrial Science and Technology and Shimadzu Co. have
produced such a tester, where a hydraulic machine with a vacuum chamber and a heater is equipped with a

scanning electron microscopy.

Mod. IN-100, a slightly modified version of IN-100 which has specific points (i.e. transformation and
recrystallization temperatures efc.) at high temperatures has been prepared, and in situ observed in the
temperature range from room temperature to 1 323 K using an upper type furnace in installation of trapping

the thermal electron.

Good scanning electron microstructures have been observed up to 1 306 K in both scanning and television

mode.

the microstructures are slightly seen.

Beyond 1 306 K, however, it is difficult to bring its target into focus, because an amount of the
detected second electron decreases in using the furnace mentioned above.

In television mode, especially,

Key words : in situ observation ; hydraulic machine ; heater; scanning electron microscopy; Mod. IN-100;

superplasticity.
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2. BERRSRENEHBREKE (Isothermal tester :
Tester for in situ observation of the heated and
reduced microstructures of g!loys)
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A tester for in situ observation of the heated and reduced microstructures of alloys

Photo. 2.

A part of chamber in Isothermal tester.
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Fig. 1. A part of chamber in Isothermal tester.
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(b) An rear type in installation of trapping the
thermal electron
: Fig. 2. Two types of furnace
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Table 1. Specifications in details of Isothermal RS 245
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Resolution Refer Photo. 3, 4 38 J
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Hydrauli Max. load 1000 kgf 12 >pe— 39 —- 12
aulic Max. stroke +50 mm (Total 100 mm)
machine TZM (Mo-base alloy with Ti, 75
Zr and C)
(Unit: mm)
e | Bt |
Fig. 4. A size of specimens in superplastic tests.
Vacuum Chamber 2><~1(1)_5 3tol? at room temparature
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Photo. 3. The scanning electron microstructures observed in the wide temperature
range from room temperature to 1 323 K.
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Photo. 4. The scanning electron microstructures
observed at two magnifications of Photo. 3 in the
temperature range from 973 K to 1173 K.
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Photo. 5. The scanning electron microstructures
observed during superplastic test at 1 321 K.
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Photo. 6. The scanning electron microstructures
observed during superplastic test at 1 321 K.
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