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Study on Low Temperature Characteristics of UHV
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Abstract: The mechanical properties impact toughness and fracture morphology of Q460 steel pipes of
different specifications and different quality grades at different test temperatures were studied by means of
scanning electron microscopy mechanical properties test and Charpy impact test. The influences of wall
thickness on ductile-brittle transition temperature different quality grades of Q460 steel pipes were evalua—
ted..The results show that band structure in Q460D steel tube is significantly reduced and microstructure
uniformity is better than that of Q460C steel tube.The strength variation ( yield strength and tensile
strength) of Q460D slightly narrows than that of Q460C and the tensile strengths of Q460D steel pipes of
different wall thickness are identical. When the Q460C steel pipe is tested at =40 “C and above the lowest
impact energy value is above 68 ] whilf the Q460D steel pipe is tested at =60 C and above and the low—
est impact energy value is above 163 J.
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(a) £ 180 mmX16 mm (b) £ 200 mmX20 mm (¢) £200 mmX20 mm

1 0460C  SEM
Fig.1 SEM photographs of Q460C steel pipe with different wall thickness

(a) £ 180 mmX16 mm (b) 2200 mm>20 mm (¢) £ 200 mmX20 mm

2 Q460D SEM
Fig.2 SEM photographs of Q460D steel pipe with different wall thickness

2.2 3 Q460D
2 Q460C Table 3 Tensile results of Q460D steel pipes
with different thickness
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4 Q460C 14 mm
Table 4 Test data of impact absorbing energy of Q460C 0460C 12 mm Q460C
steel tubes for different wall thickness
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214.79 138.44 184.66
219.60 111.50 160.26 °
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Table 5 Test data of impact absorbing energy of Q460D SR
steel pipes for different wall thickness 3 Q460C
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20 223.65 228.54 268.40 266.62 262.33 278.11
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194.307 219.38 215.71
=20 235.733 224.16 239.95 234.18 216.94 240.31
242.427 243.20 288.27
184.213 250.68 195.3
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Fig.3 Temperature-dependent impact of Q460C steel

pipes with different wall thickness
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+ -40 C Fig.4 Temperature-dependent impact of Q460D steel
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(a) 20 C; (b) 0°C; () =20 °C; (d) =40 C; (e) -60 C

5 14 mm Q460C
Fig.5 Impact fracture morphology of 14 mm Q460C steel pipe at different test temperatures

(a) 20C; (b) 0C; (¢) =20 C; (d) =40 C; (e) =60 C

6 14 mm Q460D
Fig.6  Impact fracture morphology of 14 mm Q460D steel pipe at different test temperatures
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