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Development of Micro Displacement Extensometer for Environmental Fatigue Test
in a High Temperature and High Pressure Autoclave

I11-Seok Jeong, Gak-hyun Ha, Tae-Ryong Kim, Hyun-1k Jeon and Young-Sin Kim

Key Words :

Extensometer(*¥ & & 7|), LVDT(Linear Variable Differential Transformer, ™ ] 4l A),

Displacement(*H 9]), Environmental Fatigue(3}7d &] 2), Low Cycle Fatigue(4 7] 3] &)

Abstract

An extensometer system to measure strain and displacement of cylindrical fatigue specimen in a autoclave
of high temperature and high pressure environment has been developed by KEPRI. The extensometer reads
the displacement caused by fatigue loads at the target length of the specimen installed inside the autoclave.
The performance of the extensometer were tested at 15MPa, 315 Cof a operating pressurized water reactor.
Two LVDT’s of magnet type were connected to the extensometer and used for converting the fatigue
displacement to electronic signal. The device is being used for developing environmental fatigue curve of
CF8M cast austenitic stainless steel (CASS) in the test condition of low cycle and low strain. This paper
introduces the background and results of the development.
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Fig. 1 Diagram of extensometer system
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Fig. 2 Photograph of the extensometer system
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-0.800 -0.802 -0.83
-0.900 -0.901 -0.91
-1.000 -1.003 -1.03
-2.000 -2.004 -2.04
-3.000 -3.010 -3.03
-4.000 -4.011 -4.06
-5.000 -5.009 -5.04

Table 2 Test conditions

Load Ratio (R) -1 (tensile/compress)
Strain Rate 0.004%/s
Strain Amplitude (€.) 0.8%
. . . . Temperature 315C
Fig. 3 Environmental fatigue test equipments Pressure 15MPa
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Table 1 Displacement measuring test result

Extensometer Actuator |Micrometer
System
+5.000 +5.030 +5.05
+4.000 +4.023 +4.04
+3.000 +3.013 +3.03
+2.000 +2.010 +2.05
+1.000 +1.011 +1.02
+0.900 +0.902 +0.90
+0.800 +0.801 +0.81
+0.700 +0.698 +0.70 . .
+0.600 +0.599 +0.60 Fig. 6 Fatigue crack
+0.500 +0.501 +0.49
+0.400 +0.402 +0.41
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