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Abstract: T hermal simulation with Gleeble was performed to investigate phase transformation in the
heat affected zone of 9N 1 steel for liquefied natural gas storage tanks. Results showed that bainite and
martensite might be obtained after experiencing heat cycles. With low cooling rates, a mainly bainitic
microstructure( including granular bainite and upper bainite) developed after ex periencing heat cy cles.
When cooling rate increased, granular bainite was more likely to generate than upper bainite. With
high cooling rates, a mainly martensitic microstructure developed after experiencing heat cycles.
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2




9N1i 7

2 9Ni 1350C 1s,
T able 2 Mechanical properties of 9Ni st eel 40°C/ s 750°C 0.02.0.05.0.1
Yield Tensile Elongation/ % ™ Pt enersy 015,0.2,0.3,0.5,0.8,1,1. 5,2, 3,5,7.5, 10, 15, 20,
strength/ MPa strength/ M Pa (- 196C)/] B
03 v Py 0 30, 40,60 C/s
OLYMPUS GX51 PHILIPS

XI-30 ESEM JEM-100CX II
2

2.1 WL EARFH S

1 9Ni
Fig. 1 Optical micrograph of 9Nibase material ’ (
0.02~ 1.5C/s),
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P6mm x 90mm, 200 C/ s, 2 3
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Fig. 2 Bainite morphologies with different cooling rates (a) 0.02°C/s ;(b) 0.3°C/s
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Fig. 3 Martensite morphologies with different cooling rates (a) 5C/s ;(b) 60°C/s
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Fig.4 Morphologies of upper bainite and granular bainite
(a) SEM micrograph of upper bainite ; (b) SEM micrograph of granular bainite
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Fig.5 TEM morphology of martensite
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Fig.6 M-A constituent morphologies with different shapes

(a) elongated M- A particle; (b) irregular polygonal M-A particle
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Fig.7 Microstructure content for the simulated specimens
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