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Abstract:  The tensile properties and long-term creep strength of KA-SUS321J2HTB were compared with those of
KA-SUS304J1HTB, KA-SUS310JITB, and ASME TP347HFG steels. The 0.2% proof stress and tensile
strength of KA-SUS321J2HTB were lower than or equal to those of the other three steels at high tem-
peratures. The tensile ductility of KA-SUS321J2HTB was almost the same as that of the other three steels
up to 650°C. The reduction of area in the tensile test decreased at 700 to 800°C for KA-SUS321J2HTB.
Creep strength degradation was clearly observed in the long-term for KA-SUS321J2HTB, similar to
KA-SUS304J1HTB and KA-SUS310J1TB. However, the creep strength of KA-SUS321J2HTB was higher
than those of the other three steels at 650 to 750°C. The same tendency was recognized in the relationship
between stress and minimum creep rate. The creep rupture ductility of KA-SUS321J2HTB gradually de-
creased with increasing time to rupture, as observed for the other three steels.

Keywords: high strength austenitic heat-resistant steels; tensile properties; long-term creep rupture strength; creep
rupture ductility.
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Long-term Creep Strength Properties of High Strength Austenitic Heat-resistant Steels

Kota SAWADA, Yasushi TantucHi, Takehiro Noima, Kaoru SEkIDo, Tomotaka HATAKEYAMA and Kazuhiro KIMURA
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Table 1. Details of 18Cr—10Ni—3Cu-Ti—Nb stainless steel tubes, AFA and AFB".

Type of Size of | Deoxidation | Product Dimensions” Processing and Austenite Rockwell Non-metallic
Heat oo ] . 5 .. 5) harndess . . 6

melting ingot (t) process form (mm) thermal history grain size number (HRB) inclusion” (%)

50.8 OD o dA=0.00

AFA 9.0 WT 38 (64 ZOA)) 77 dB=0.43

4000 L Hote extruded and 6.3 (35 8%) dC=10.53

BEA 2600 Al killed Tube cold drawn

57.0 OD 1160°C WQ dA=0.02

AFB 134 WT 32 70 dB=0.43

1000 L dC=0.63

1) The tubes were sampled in 2014. The details other than hardness, non-metallic inclusion, pearlite area and grain size were reported by the steel manufacturer.

2) BEA : Basic electric furnace
3) OD : outside diameter, WT : wall thickness, L : length
4) WQ : water quenching

5) JIS G 0551: 2020, Steels-Micrographic determination of the apparent grain size.

6) JIS G 0555: 2020, Microscopic testing method for the non-metallic inclusions in steel.
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Table 2. Chemical composition (product analysis) of 18Cr—10Ni—3Cu-Ti—Nb stainless steel tubes.

Chemical composition (mass%)"
Heat
C Si Mn P S Ni Cr Mo* Ti V* Nb N* Cu B Co*
0.07 9.00 17.50 0.10 0.10 2.50 0.0010
i 2 < < < <
Requirement 014 <1.00 | <2.00 | <0.040 | <0.010 212,00 | —19.50 025 045 2350 | —0.0040
AFA 0.08 0.001 | 10.05 | 17.74 0.18 0.17 0.05 0.20 0.011 2.75 0.0019 0.10
AFB 0.10* | 0.28* | 1.40* | 0.026* [0.0007*| 10.4* | 18.3%* 0.25 0.17* 0.04 0.28* | 0.014 | 2.78* | 0.0017* | 0.07

1) The chemical composition given above was reported by the steel manufacturer except for the elements marked with asterisk, for which the analysis was

carried out at NIMS.

2) KA-SUS321J2HTB, The material specification in the Technical Regulation of Equipment for Thermal Power Plant, (2007).
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Fig. 8. Relationship between time to rupture and reduction of area for four steels. (a) 600°C, (b) 700°C, (c) 800°C. (Online version in

color.)
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Fig. 9. Relationship between reduction of area and elongation
after creep rupture at 600 to 800°C. (Online version in
color.)
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