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Inner-surface Cracks Analysis and Process
Optimization of P92 Seamless Steel Pipe

Zhang Guozhong, Dou Zhichao, Wang Zheng, Min Jie, Huang Dabing
( Zhejiang Pacific Seamless Steel Tube Co. , Ltd. , Shaoxing 312367)

Abstract; During the production of large-sized P92 ferrite heat-resistant seamless steel pipe by rotary piercing process, the
inner surface of the steel pipe is prone to produce small cracks. Through metallographic analysis, high-temperature phase
transformation calculation and high-temperature heating test, the studies show that because of the higher heating temperature
and the longer heating time, which increases the surface oxidation and decarburization, during the heating process of the
P92 billet with a through hole in the center make a large number of high temperature  ferrite phases near the inner wall and
then the cracks generate and propagate around the § Ferrite phases at the subsequent process of rotary piercing. According
to the mechanism of intemal surface cracks, through the control of the Cr,, <13% , Ni,, >4% for P92 pipe chemical com-
position, the lowering of the billet heating temperature from 1 220-1 250 °C to 1 190-1 220 °C, and the improvement param-
eters of roll speed, roll distance and the piercing point, the problem of cracks on the internal surface of large-diameter P92
seamless steel pipe is effectively solved, and the yield and production efficiency of P92 seamless steel pipe are improved.
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Fig.1 Inner surface cracks morphology of P92 seamless steel pipe (size; @660 mm x24 mm) . (a) inner surface cracks of P92 after
hot rolling, (b) inner surface cracks of P92 after grinding off iron oxide scale
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Fig.2 Inner surface crack and the nearby 5-Ferrite phase
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Fig.3 Energy spectrum analysis ( EDS) near the inner surface
erack
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Table 1 Energy spectrum analysis ( EDS) results near
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Fig.4 Transition temperature ofeach phases in P92 steel
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Table 2 Test scheme of high temperature heating for P92
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Fig.6 Metallographic structures of sample 1 (1220 °C) internal (a), edge (b) and sample 2 (1 250 °C) internal (c) and edge

(d) after high temperature heating test
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Fig.8 Inner surface morphology of P92 seamless steel pipe (

size; ®711 mm x 27 mm ) after process optimization; (a) inner
surface of steel pipe after hot rolling, (b) inner surface of fin-
ished steel pipe
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