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Influence of Microstructure on DWTT Performance
of Thin—wall X65M Pipeline Steel

Zhang Ming
(Special Steel Research Institute, Jiangyin Xingcheng Special Steel Works Co., Ltd., Jiangyin 214429, China)

Abstract: The paper addresses the issue of fluctuating low-temperature drop-weight tear test (DWTT ) performance in
6-8 mm thin-wall pipeline steel, the influencing factors of the control process of low-temperature DWTT of X65 thin-wall
pipeline steel have been explored. With microstructure analysis and numerical deconstruction study of different low-
temperature DWTT results, , it reveal that the size of polygonal ferrite grains and the distribution of M/A constituents in
the central part of the steel plate significantly affect low-temperature DWTT performance. When the average area of grains
with an area 2200 um’ is greater than 260 pum®, and the proportion of M/A constituents is greater than 6%, DWTT perfor-
mance shall deteriorate significantly. By optimizing the composition and continuous casting and rolling processes, control
of grain size and M/A constituents can effectively improve the low-temperature DWTT performance of thin-specification
pipeline steel. The related product has achieved stable production of more than 80, 000 tons, meeting the requirement of
-30 °C low-temperature DWTT, it is of great significance for the development and production of thin-wall pipeline steel

products.
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Fig. 1  Schematic Diagram for sampling position of microstruc-
ture fracture after DWTT
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Table 1 Chemical composition and trial rolling process of X65 pipeline steel plate
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C Si Mn P S Nb+Ti mm 'S
¥ 006 024 156  0.010 0.001 <0.06 16 1000 560 24
2* 006 026 157  0.009 0.001 <0.06 28 970 560 23
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Fig. 2 Typical microstructure diagram of different SA% at =30 ‘C DWTT test results : (a)SA =0, (b)SA =20%, (c)SA = 100%
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Table 2 DWTT test results at =30 °C low—temperature of
8 mm thickness X65M pipeline steel plate
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PfE>75 SE14>85
1* 0.0.5.20.40.40 17.5
2% 75.85.100.,100 90

*3 8 mm/EX65M &L NIA B FE BN 10 14 B il B AL
RFIM/A B S SHEHER

Table 3 Quantitative data of grain size and M/A structure

proportion of 8 mm thickness X65M pipeline steel plate

with different DWTT results
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1 0 15 2727 8.56
2 5 14 284.8 8.46
. 3 0 17 310.0 10.78
4 40 9 265.7 6.58
5 20 12 273.7 8.71
6 40 14 252.7 6.09
1 75 9 2415 4.42
2# 2 100 4 2412 5.43
3 85 6 2434 3.49
4 100 6 2519 4.80
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Fig. 3 Relationship diagram between DWTT properties and

grain with area larger than 200 wm® of 8 mm thickness X65M

pipeline steel plate
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Fig. 4 Relationship diagram between DWTT properties and

propotion of M/A microstructure of 8 mm thickness X65M pipe-

line steel plate
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Fig. 5 Schematic diagram for propagation path of cracks in

Dual-phase microstructure with PF'®
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Fig. 6 =200 pm’identification of typical grain identification

distribution of 8 mm thickness X65M pipeline steel plate
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Fig. 7 Diagram of cracks propagation along M/A microstruc-
ture of 8 mm thickness X65M pipeline steel plate
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Fig. 8

8 mm thickness X65M pipeline steel plate
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