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Mechanical Behavior Evaluation and Structural Analysis of
316 Stainless Steel at High Temperature

SungHan Rhim* - Kwangju Lee** - JinBae Kim** - InYoung Yang***

ABSTRACT

Austenitic stainless steel is used as high temperature components such as gas turbine blade and disk
because of its good thermal resistance. In the present investigation, tensile and low cycle fatigue
behavior of 316 stainless steel was studied at wide temperature range 20°C~750C. In the tensile tests,
it was shown that elastic modulus, yield strength, ultimate tensile strength decreases when temperature
increased. The effect on fatigue failure of the parameters such as plastic strain amplitude and plastic
strain energy density was also investigated. With the experimental results, a structural analysis of

turbine blades of 316 stainless steel were carried out.
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Fig. 1 Specimen
Table 1. SUS 316
C Si Mn P S Cr Mo Ni Cu

0.061 | 0.403 | 1.522 |0.0326|0.0026| 17 | 2.088 | 10.125 | 0.404
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Table 2. Mechanical Properties of SUS316

Yield Ultimate |Young’s |Elongat Ultimate
. strength
strength  |strength  |Modulus |ion (true)
(MPa) (MPa) (GPa) (%) (MPa)
dE (467 703 197 51 979
300C {369 571 180 33 757
600|315 519 149 30 676
750C (284 401 139 29 451
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Fig. 2 Stress-Strain Curve (750C)
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Table 3. Fatigue Properties of SUS316
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Fig. 3 Gas Turbine Blade of GE MS7001EA Engine
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Table 4. Material Properties of SUS316

Young's Modulus 193.0 (GPa)
Poisson’s Ratio 0.3
17.5x10° (1/C)
8,000 (kg/m®)
Temperature | Yield Strength
(T) (MPa)
Yield Strength 20 467
(0.2%) 300 369
600 315

750 284

Thermal Expansion Coef.
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Fig. 4 Thermal-structural stress distribution of gas
turbine blade
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