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Table 1. Chemical composition of 9% Ni Alloy (wt.%)

Fe Ni Mn Si C P S

% | o
ol | Mz

90.085 | 9.049 | 0.589 | 0.235 | 0.038 | 0.003 | 0.0006

\% 2—%4.8
=G IER:
o ke el o

456

Fig. 1. Dimensions of tensile creep specimen (unit: mm).

Table 2. Mechanical properties of 9% Ni Alloy

Yield Strength Ultimate Tensile

(MPa) Strength(MPa) Percent Elongation

585 690 36

Water Level

Cam & Bearing

Signal
Ampllfler

[LVDT] ”
s Tube
[ﬂ- Specimen
Thermocouple ] |
~Furnace
Temperature &
Power Control

Load

7z
Fig. 2. Schematic diagram of static creep tester with constant

load.
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Table 3. Experimental static creep data of 9% Ni Alloys

Temp. Stress Creep rate, Rupture time,
°C) (MPa) (hr™") (hr)
200 0.01395 161
240 0.0265 114
480
280 0.0333 83
320 0.0746 64
200 0.0202 157
240 0.0272 86
500
280 0.0517 75
320 0.3907 17
200 0.0235 134
240 0.038 68
520
280 0.0693 53
320 0.8617 11
200 0.0328 110
240 0.0525 52
540
280 0.1052 33
320 0.9145 8
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Fig. 3. Creep strain curves as time functions.
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Fig. 4. Dependence of creep rate on applied stresses.
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Fig. 6. SEM fractographs of static creep rupture after creep
test under the various stresses.
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Purpose: To observe the high temperature creep test and the fracture surface of the samples of 9% Ni alloy steel
generally used for all kinds of mahine parts and predict the durability of that by determining a constant of C with
a Larson-Miller variable. Methods: The equipment of this test was made into lever-beam style designed by
Andrade and F. Garofalo et al.. The condition of creep test was set under 16 kinds of conditions after fixing 4
kinds of temperature condition and 4 kinds of stress condition to check how it effects the samples. Results: The
temperature of creep test was increased, the stress index (n) of creep deformation was gradually decreased from
3.97 to 3.55. The activation energy of creep deformation was decreased from 90.39 to 83.64 kcal/mol when the
stress was increased. A constant of C value by calculation of larson-Miller variable was about 22 and if
temperature for use is suggested, the durability could be calculated. Conclusions: By analyzing the fracture
phenomenon and suggesting the observation result of the fracture surface of the samples and creep test of 9% Ni
alloy steel, the basic design data for the practical use of accessories in the field of equipment could be
constructed and used to predict the durability of the equipment.

Key words: creep test, activation energy, dimple phenomenon, creep deformation
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