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IRz T A SN I/AY JRBEHE v/(mm's ) 24 5% B v /(m min ) JRAEN TR H/mm
AR 170 30 12.5 10.5 2.7

2~3 180 30 12 10.5 1.8
4~6 180 30 12 11 2

7~8 200 30 14 11.5 3
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and achieve the higher measurement accuracy, the tensile and
compressive force is applied to the steel sheet sample and the
internal stress of the sample is measured through the blind hole
method, then compare with the theoretical values and analyze
the measurement accuracy. The experimental results show that
the minimum resolution of the blind hole method is about
1 MPa; the residual stress values which are measured by the
blind hole method have some deviation under the different
internal stress levels; as the tensile stress increases, the
measurement accuracy of the blind hole method are increased,
which becomes stable after the tensile stress is more than
60 MPa; as the absolute value of the compressive stress
increases, the measurement accuracy are increased, which
becomes stable after the compressive stress is less than
—35 MPa; when the stress is between —10 MPa and 25 MPa,
the measurement accuracy is relatively poor. According to the
experimental measurement results, the compensation correction
mode for the blind hole method is established, and after
correction the measurement accuracy of the blind hole method
under high stress conditions (tensile stress greater than 25 MPa,
compressive stress less than —10 MPa) could be significantly
improved. However, under the low stress conditions (tensile
stress is less than 25 MPa, compressive stress is greater than
—10 MPa), after correction the improvement of the meas-
urement accuracy is still limited. It is recommended to increase
measurement number to ensure the measurement accuracy.
The compensation correction mode is applied to the actual
measurement of residual stress of hot rolled automobile beam
steel plate, the experimental results show that the transverse
residual stress is greater than the longitudinal residual stress
exists in the hot rolled steel plate with sliver warping defects,
which provide a support for solving the slicing warpage

problem.
Key words: blind hole method; minimum resolution;

compensation correction; residual stress; unevenness

Study on temperature field of GMAW horizontal welding
for deep water laying of API X65 pipe ZHOU Canfengl,

CHEN Zhi', JIAO Xiangdong', LUO Yu', GAO Hui',

ZHOU Zhenzhen’ (1. Beijing Higher Institution Engineering
Research Center of Energy Engineering Advanced Joining
Technology, Beijing Key Laboratory of Pipeline Critical
Technology and Equipment for Deepwater Oil & Gas
Development, Beijing Institute of Petrochemical Technology,
Beijing, 102617, China; 2. Harbin Welding Institute co., Ltd.,
Harbin, 150028, China). pp 60-68

Abstract: To meet challenges of GMAW horizontal
welding in deep water pipeline laying, such as molten pool
falling, narrow gap groove and without backing support, a 3D
model of pipe is established and meshed, temperature field
material database of API X65 is generated by material
software,the Goldak double ellipsoid heat source model is
checked by matching the simulated temperature field cloud
chart with the actual weld cross section, and temperature field
distributions in pipe welding simulated by SYSWELD software
are consistent with the actual welding process. The welding
temperature field test system is established, and the thermal
cycle curve of API X65 pipeline steel plate welding is
measured by the thermocouple embedded in the back hole
method. Tested curve has the same temperature rise and fall
trend as the SYSWELD simulated curve, and temperature of
upper plate node is significantly lower than that of lower plate
node. The average thermal cycle curve of weld cross section is
used as the heat source to simulate the multi pass welding, and
the test is carried out. The results show that the welding
deformation of multi pass welding is determined by the

welding process parameters and residual stress release.
Key words: API X65 pipe; GMAW horizontal weld-
ing; heat source model; welding temperature field; thermal

cycle curve
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