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High Temperature Creep Characteristics and Behavior
of Fire Resistance Steel(FR355B)
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Abstract - The creep limit temperature of the SN steels observed from the high temperature tests was below 538 C. The FR steels
showed stable creep behavior until 600 ‘C and maintained lower level of deformation for a longer period of time when compared with
what was observed from previous studies. It is deduced that the FR steels are very effective in resisting deformation at high
temperatures. As stress ratio increased, strain increased almost tenfold. Since strain increased very rapidly approximately from 1%,
it is required not only to compare difference in final strain but also to quantitatively analyze creep behavior when strain is 0.5~1%

and build up critical deformation data.
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Table 1. Allowable and Limit temperature®”!

KS, ASTM, NEFA DIN

Allowable : 538°C(1000°T)

. imit : (¢
Limit : 649°C(1200°F) Limit + 500
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Table 2. Chemical Composition of Steel(FR and SN Steel)

Steel Thk. Chemical composition (unit:%.max)
grade | (mm) | ¢ | s |Mn| P | S | C| Mo
FR355B t< 0.30~
(FRA90B) | 5 0.18 | 0.55 | 1.60 | 0.03 |0.015| 0.70 0.90

SN355B 6< t

(SN490B) | <100 0.18 | 0.55 | 1.60 | 0.03 |0.015| - -
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Fig. 1. Yield strength ratio after fire
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Fig. 2. Creep-time Curve on high temperature
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Fig. 3. Stress-Stain Relation of Room Temperature
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Table 3. Result of Material test
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Case FR355B SN355B
Fy (Yield strength)
404 376
Standard | above 355MPa
Fu (Tensile strength)
602 555
Standard | 410~610MPa
Yield Ratio (%)
67 68
Standard ‘ below 80
elongation Ratio (%)
18 17
Standard ‘ 17
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Table 4. Specimens plan

No. Specimens Temffcr;l ure stress ratio Ap%i:gaioad
1 350 FR 60 350 0.60 2145
2 350 SN 60 350 0.60 2145
3 538 FR 60 538 0.60 2145
4 538 SN 60 538 0.60 2145
5 538 FR 40 538 0.40 143.0
6 538 FR 27 538 0.27 97.5
7 600 FR 60 600 0.60 214.5
8 600 SN 60 600 0.60 214.5
9 600 FR 40 600 0.40 143.0
10 | 600 FR 27 600 0.27 97.5
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Fig. 4. Creep equipment and detail
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Table 5. Experiment Result and limit state

No. | Specimens Rupture time| Strain rate limit state
(hr) (o)
1 | 350 FR 60 600 <0.1 Necking
2 | 350 SN 60 600 <0.1 Necking
3 | 538 FR 60 600 0.37 Necking
4 | 538 SN 60 1.7 272 Fracture
5 | 538 FR 40 600 <0.1 Necking
6 | 538 FR 27 600 <0.1 Necking
7 | 600 FR 60 56.6 5 Necking
8 | 600 SN 60 0.1 37.1 Fracture
9 | 600 FR 40 493 45 Fracture
10 | 600 FR 27 600 0.5 Fracture
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