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Effect of Cr on Phase Transformation and Structure of
0.035C-0.12Nb X80 Pipeline Steel

Niu Yanlong"*, Sun Xinjun®, Liu Qingyou® and Sun Lijun'
(1 Faculty of Material Science and Metallurgy Engineering, Kunming University of Science and Technology, Kunming 650093 ;
2 Institute for Structural Materials Central Iron and Steel Research Institute, Beijing 100081)

Abstract Transformation point of continuous cooling austenite at cooling rate 0.5 ~50 C/s in cast billet of X80
pipeline steel (% : 0.034 ~0. 036C, 1.79 ~ 1. 80Mn, 0.26 ~0. 62Cr, 0. 12Nb, 0. 0ITi, 0.003 7 ~ 0. 003 8N) melted by
50 kg vacuum induction furnace was determined by Formaster-F 1 dilatometer, and structure of steel was observed. Re-
sults showed that at same cooling rate, with increasing Cr content in steel the overcooling austenite continuous cooling trans-
formation point to bainite decreased, the lath bainite easily formed in structure, and the microhardness obviously increased.
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Table 1 Chemical composition of test steel / %
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Table 2 Effect of Cr content and cooling rate of X80 pipe-

line steel on bainite transformation point of continuous cool-

ing supercooled austenite
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(C-s™h FF G R bic) R
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Fig. 1 Effect of Cr content and cooling rate on microhardness of
X80 pipeline steel
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Fig.2  Effect of Cr content and cooling rate on structure of X80 pipeline steel: (a; ~a,) 0.26%Cr, (b, ~b,) 0.62%Cr; (a,, b;) 0.5

C/s, (ay, by) 2 C/s- granule B and M-A island, (a;) 10 “C/s- granule + lath B, (

B, (by) 20 C/s- lath B
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Table 3 Effect of Cr content on mechanical properties of
12mm coil of X80 pipeline steel

e Reoo/ R/ A/ Z/ A/l
MPa  MPa o % EH 0C 20C -40<C
Il 570 725 22.5 74 238 232 235 230
12 685 755 22.0 74 230 228 236 230
21 645 820 2.0 73 226 228 232 222

22 655 830 23.5 75 225 230 230 220
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