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ABSTRACT

Recently, the risk of fire outbreak is going up because of newly developed combustible materials are intended to apply
more. Especialy the steel framed structure can lose its load-bearing capacity when it is exposed to higher temperature
condition such as afire. So the pre-evaluation of fire resistance of the structure is very essentia that the mechanical prop-
erties of yield strength and elastic modulus and thermal properties such as conductivity and linear expansion be required.
To get the databases for SM 400 or welding structural steels at high temperature, various temperature conditions were
used for deriving the yield strength, elastic modulus, linear expansion, and conductivity and the results were compared to
those of SS 400, ordinary structural stedl, respectively.
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Table 1. Testing Speeds and Temperature Tolerance
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Temperatures _ _ Ram speed | _ Temperature
Till yield point After yield point tolerance
Room 17 N/mm? - sec 20 %/min -
High 7 N/mm? - sec 7.59%/min ((g’gg:gﬁ?'.(;)) Z‘;ﬁi@
Table 2. Mechanical Properties of SM 400 at High Temperatures
Temperature Yield strength (MPa) Tensile stirength Elastic modulus Elongation
(K) 0.2 % offset 1.0 % offset (MPa) (MPa) (%)
20 315.84 304.75 485.63 204325.70 35.03
100 278.34 277.28 462.07 194563.87 29.47
200 264.87 301.83 535.99 215084.86 21.69
300 223.17 318.06 530.83 213705.72 30.37
400 221.75 294.01 459,91 154537.52 30.62
500 186.88 243.06 317.54 131525.71 36.09
600 136.76 159.99 173.47 131892.74 49.16
700 82.16 92.23 93.60 90951.40 73.83
800 47.78 56.77 69.26 39234.66 91.78
900 32.13 36.04 56.02 30454.18 54.13
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Figure 1. Specimen dimension for tensile test.
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Figure 2. Stress-dtrain relations according to temperature his-
tory.
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Table 3. Regression Equations for Mechanical Properties
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Figure 3. Reduction pattern of yield strength according to
temperatures (0.2 % offset proof stress).
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Figure 4. Reduction pattern of elastic modulus according to
temperatures.
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Properties Temperature Regression equation Remarks
) T<200°C Cold value (235 MPa)
Yield strength 5 2
200 °C<T —0.29T+293.44 R°=0.95
) T<200°C Cold value (210000 MPa)
Elastic modulus 5 2
200 °C<T —255.9T+261180.29 R°=0.97
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Figure 5. Results of linear expansion at high temperature.
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Figure 6. Comparison of yield strength measured at 0.2 %

offset proof strength between high strength and ordinary

structural steel at high temperature.
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Table 4. Results of Therma Conductivity at High Temperature
Temperature Coefficient of heat Specific heat Heat conductivity Density
(K) diffusion (cm?/s) (JgK) (W/m - K) (kg/m?)
24 0.1080 0.4947 41.486
304 0.0871 0.6217 42.071
502 0.0659 0.7531 38.545 710
702 0.0351 1.1990 32.704
804 0.0433 1.1987 40.284
901 0.0538 1.3578 56.709
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Figure 7. Comparison of eastic modulus between high
strength and ordinary structural steel at high temperature.
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Figure 8. Comparison of heat conductivity between high

strength and ordinary strength steel at high temperature.
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Figure 9. Comparison of heat expansion between high
strength and ordinary strength steel at high temperature.
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