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Zone of Deep-sea Pipeline Steel
Yu Tengyi' Zhou Leilei' Li Ba’® Yang Ping’

(1. Pangang Group Research Institute Co. Ltd. Panzhihua 617000 Sichuan China; 2. Engineering Steel Research Institu—
te Central Iron and Steel Research Institute Beijing 100081 China; 3. School of Metallurgical Engineering Anhui University
of Technology Maanshan 243002 Anhui China)

Abstract: In this paper the welding thermal cycle process of deep—sea pipeline steel was investigated using
welding thermal simulation. The microstructure variation crystallography characteristic and second-phase
precipitation behaviors of the softening zone of heat affected zone ( HAZ) were characterized and analyzed
by combining with the scanning electron microscope electron back-scattered diffraction transmission elec—
tron microscopy and hardness testing. The results show that HAZ softening zone appears in the fine-grained
zone with a peak temperature of 1 000 ~900 °C for deep—sea pipeline steel whose base metal microstructure
is the polygonal ferrite and acicular ferrite. Using V microalloying and low welding heat input can reduce
the grain size increase the proportion of small-angle grain boundaries and the dislocation density effective—
ly. Thus the softening problem of the HAZ fine-grained region can be effectively improved.

Key words: depp—sea pipeline steel HAZ softening zone weld thermal simulation heat input dislocation
density low angle grain boundary
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Fig.1 Microstructure of base metal of experimental steel
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Fig.2  Process diagram of welding hot simulation 2 tys

Table 2 Relationship between #;,; and different heat inputs
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Fig.3 (a) Hardness distribution of HAZ in actual welded joint; (b) SEM of microstructure in fine—grain area of HAZ
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Fig.4 Relationship between peak temperature and micro-hardness under different heat inputs
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