37 3 Vol. 37 No. 3

2009 5 Journal of Hohai University Natural Sciences May 2009

DOI 10.3876/j.issn. 1000-1980.2009.03.025

SA516Gr. 60

213022
SA516Gr. 60
SA516Gr.60
SA516Gr.60
TG44 TG142.79 A 1000-1980 2009 03-0360-04
SA516Gr.60 ASME - 18~ -60C '
SA516Gr.60
-45C ASME 227]
-45C SA516Gr. 60

1

1.1

1 0.14% 2% .
1
Table 1 Chemical composition of base metal mass fraction %
C Si Mn S P Cu Ni Cr Mo Al Nb \Y Ti N B
0.128 0.215 0.916 0.0005 0.007 0.262 0.099 0.069 0.014 0.038 0.006 0.001 0.002 0.005 0.0002
0.137 0.216 0.950 0.006 0.011
1.2
SA516Gr. 60 12 mm
+ ASTM A20/A20M
YB/T5148—93 8
1.3
GB228—87 2
Table 2 Mechanical properties of base metal
3 GB/T4159—84
/MPa /MPa /% /°C /]
/]
400 498 27 -51 101 117 92 103.3
) 402.7 504.7 31.5 —45 106 98 125 109.7
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1w CEw=w C +g W Mn + g w Cr+ Mo+ V + 154 Cu + Ni
1 0.322% .
SP ‘.
20 mm &6
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2.1
7
3.2mm 4 mm J507DR 4mm  HO9MnDR
SJ208DR 3 4.
3
Table 3 Chemical composition of deposited metal of welding materials
/ %
C Si Mn S P Ni Cu
1 J507DR 3.2mm 0.050 0.032 1.13 0.0042 0.0079 0.63
2 J507DR 4 mm 0.050 0.35 1.04 0.0037 0.0053 0.61
3 HO9MnDR 4 mm 0.073 0.13 1.44 0.0033 0.0075 0.18 0.15
4 HO9MnDR  SJ208DR 60 ~ 12 0.063 0.28 1.24 0.0050 0.011 0.07 0.08
2.2 4
12 mm Table 4 Mechanical properties of deposited metal of welding materials
SA516Gr.60
Vv 5 /MPa /MPa /% /C /]
60° + 5° 1.5mm 1 505 585 30 - 46 168 179 172
2 502 586 32 -46 165 168 177
v 4 430 542 27.8 —46 106 133 129
70° £ 5° 6 mm 1
60° 70°
1
a a
5 \ 2 ~
sz 75
(@) F T (b) JHFSR
1 mm
Fig. 1 Welding joints unit mm
2.3
7X5-630
MZ-1000. 3.2 mm 4 mm J507DR
14kJ/ecm 4mm  HO9MnDR SJ208DR 21kJ/em
100 ~ 150°C 5.
5
Table 5 Parameters of welding specifications
/A /v / cm min~! /C
DI 1 110 22 DC 14 100 ~ 150
2 160 22 DC 15 100 ~ 150
D2 34 520 33 DC 48 100 ~ 150
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a. 17C 65% . 350°C
1h 100 ~ 120°C .
10% .
b. 3.2mm 4mm 4mm 6
8 .
C.
8
d. 920°C +620°C
o1l
2.5
X SEM
GB150—1998 ASME 2 .
FATTs, -60°C ~ -50C —-45C. 6
7 3 . SA516Gr. 60
7 7 —45C
—-45°C ASME 2 _45%C 27])
6 7
Table 6 Test results of tensile mechanical Table 7 Results of Charpy V-notch impact tests
properties of welding joints under different temperatures
/ / / /] / %
MPa MPa %
-45C -60C -80C -45%C -60C -80C
D1 482 590 31
02 486 601 28 109.7 82.3 47.0 30.8 49 .4 76.0
101.7 99.0 86.0 17.0 35.7 36.5 51.8 89.5
80.0 89.7 24.0 11.0 41.5 38.0 78.7 90.5
2 -45%C
-80°C
-45C 100 J
-80°C 17]
-45°C 80)J -80C 11]
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Fig. 2 Fracture surfaces of test specimens in welding joints and heat-affected zones under different temperatures
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a. SA516Gr.60
b. . J507DR
15k])/cm 14 ¢cm/min SJ208DR HO9MnDR
21kJ/em 50 cm/min 100 ~ 150°C
2 GB150—1998 ASME 2
1 . J. 2004 25 2 43-46.
2 SA—516/516M Stand specification for pressure vessel plates Carbon steel for moderate- and lower-temperature service S .
3 American Society for Testing and Materials. ASME BPVE Sec [[ Part A Ferrous material specifications SA-451 to End M .New York
American Society of Machanical Engineers 2007 957-962.
4 2 K .3 . 2007 157-158.
5 M . 1983.
6 K . 1994 12-13.
7
M .2 . 2007 59-60.
8 .09MnNiDR J. 2006 22 7 37-38.
9 .3.5%Ni J. 2003 22 3 10.
10 . K. 2001 73-852.
11 . SA516Gr.60 D . 2006.

Welding technology of low-temperature steel SAS16Gr.60 using
domestic welding materials

XU Xiang LU Ya-zhen CAI Ping-xia
College of Mechanical & Electrical Engineering Hohai University ~Changzhou 213022  China

Abstract Based on analysis of the chemical composition metallographic structure mechanical properties and welding
performance of low-temperature steel SAS16 Gr.60 extension tests under normal temperatures and the Charpy V-notch
impact tests under low temperatures were conducted with regard to the welding points of the low-temperature steel
SA516Gr.60. The test results show that when the appropriate welding specifications are employed by the shielded metal

arc welding and the submerged arc welding the domestic welding materials meet the practical needs.
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