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A Study on Thermo Mechanical Properties for a Airframe
Structural Material by using Reliability Methods

Sungho Park* - Noseok Park** - Jaehoon Kim***

ABSTRACT

This study describes tensile test results under room and elevated temperatures for AISI 304 stainless
steel which is widely used for a airframe structural material. Tensile tests were conducted according to
ASTM standards. Reliability analysis was conducted by using normal probability paper to evaluate A

and B basis tensile strengths applicable to airframe structural design.
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Table 1. Tensile Properties for AISI 304 Stainless Steel at Room and Elevated Temperatures
F,, (MPa) E,, (MPa) FE (GPa) | Elongation(%)

Temp.(C
p(¢) ) o |A Basis|B Basis| o |A Basis|B Basis| p o W o

21 691.6 | 797 | 674.5 6822 |3227|749 | 3053 3131 |199.0 | 898 | 784 0.84
100 562.2 | 3.52 | 554.0 | 557.6 |2689 |3.45 | 260.9 2645 |187.77.02 | 520 0.49
200 502.0 | 317 | 4947 | 4979 |233.0 (491 | 2216 | 2267 |1832|3.84 | 445 112
350 4929 |10.81| 4702 | 480.1 |2024 |3.16 | 195.0 1984 |173.1|7.83 | 429 0.93
500 4482 | 3.70 | 439.6 | 4435 | 1820|356 | 173.7 | 1774 |1674 | 3.72 | 36.1 0.27
650 327.4110.92| 302.0 313.4 | 1564 | 491 | 145.0 150.2 | 1519 | 579 | 315 0.55
800 170.0 | 7.04 | 153.6 1609 | 113.0 | 5.57 | 100.0 1059 |111.4 | 516 | 431 1.80
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Fig. 4 Stress-Strain Curves for Tensile Test
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Table 2. Correlation Coefficients for 7, and 7,
Temp. (C) r for F,, r for £,
21 0.9887 0.9333
100 0.9006 0.8499
200 0.9804 0.9376
350 0.9467 0.8072
500 0.9781 0.8548
650 0.9427 0.8401
800 0.9320 0.9301
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