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FE Analysis of NC Bending of Thin-Walled CP3 Welded Tubes
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[ABSTRACT] According to features of CP3 weld-
ed tubes, the tensile tests for parent metal and mixed metal
including weld beam and heat-affected zone (HAZ) metal
were carried out, and cross-sectional sample of mixed met-
al are used for measuring microhardness throughout weld
zone and HAZ. Then on the basis of the iso-strain assump-
tion and mixture laws, stress-strain relationships of parent
metal, weld beam metal and heat-affected zone metal were
obtained. Moreover, FE models for NC bending of welded
tubes were established. Finally, laws of parameters on the
bending of welded tubes were analyzed, and wall thickness
distributions of three cross sections of deformed welded
and seamless tubes were compared, then effects of weld
beam on bending process of welded tubes were obtained.

Keywords: CP3 thin-wall welded tubes Bend
forming Finite element analysis
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Fig.1 CMT5205 electronic universal materials testing machine
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Fig.2 Microhardness of cross section of mixed material specimen
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Fig.3 Relationship between true stress and strain
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Fig.4 FE bend forming model of welded tubes
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Fig.5 Influence of mandrel radius R, on outside wall thinning

5,Mises
SNEG, ( (mction==1.0)
[ Ave 785 )
+.607e+04
88 [ Det4
+8.01 e+
+7.21 50404
+0.41 Be+04
+5 A2 e+
+4.823e404
+4. 0200+
43,2286+
+2431e+04
4163 de 4
+8.3630+03
+3.8006402

E6 EHEEER =12055 T B R R
Fig.6 Simulation result when mandrel radius R=1.205 inch
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Fig.7 Influence of mandrel radius R, on cross sectional flattening
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Fig.8 Influence of mandrel extension e on outside wall thinning
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Fig.9 Influence of mandrel extension ¢
on cross sectional flattening
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Fig.10 Comparison of thickness distributions on different cross
sections of welded tube and seamless tube
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Fig.10 Cross-sectional view of connector about different sleeve structures
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