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Study on Bending Behavior of Laser Welding T Joints of 960
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Abstract: The bending failure process of T-joint from I-core sandwich plate and the effects of welding parameters on the
welding performance were studied. The microstructure of T-joint at different welding power while at the same welding speed
(1.5 m/min) was analyzed. That four stages were contained in the failure process under the welding power of 11kw: elastic
stage, elastic-plagtic stage, plastic stage and fracture stage, while there is no plagtic stage under the welding power of 10kW
and 9kW, the moment rotation curve of the T-joint is drew, it showed the rotation angle is 4-6° under 9kW and 10kW ,while
the joint rotation angle is 11° under 11kw. The mean rotational stiffness of the welded joints is 86kN, 89kN and 99kN under
9kW,10kw and 11kw. According to the stress state of T-joint, the stress concentration of the joint connection is different due
to the geometric discontinuity. The stress concentration factor decreases with the increase of width connection, and the stress
concentration factor can be smaller if the gap increasesin a certain range.
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Fig.2 The macro morphology of welded joints under
different power
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Tab.2 T-joint sample size

AEE S | MR o/mm | EERESEEE Vmm | [EIBR Ymm
1% 7.20 1.19 0.02
U 2¢ 7.02 12 0.06
3¢ 7.08 1.29 0.08
4 7.78 127 0.01
| 5 7.44 131 0.01
6" 8.22 1.35 0.08
7* 8.23 1.41 0.01
| g 9.55 1.42 0.09
9* 9.96 1.45 0.14
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Fig.4 Fixture and loading schematic map
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Fig.5 Moment and
rotation of T-joint
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Fig.6 Moment-rotation curves under bending test
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Tab.3 The rotational stiffness of T-joint w=lly (2)
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Tab.4 T-joint suffering bending load
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/kN | /IMPa | /MPa| /MPa|/kN | IMPa| /MPa | /MPa | Kt
1* |1.63 |251.81 | 94.47 [300.30|2.37366.12(137.35|436.63 | 3.42
2% |1.63|251.81|93.68 [299.56|2.66 |410.92|152.87|488.84 | 3.61
3* |1.63 |251.81|87.14 |293.58|2.59|400.11|138.47 |466.49 | 3.42
4% 205 |316.69 [111.32370.77|2.80 [432.55|152.05 |506.42 | 3.21
5% |2.20 |339.86 115.82(394.65|3.42 528.33|180.05 | 613.50 | 3.42
6" |2.18 |336.77|111.37|388.10|3.21 |495.89|163.98|571.47 | 2.80
7% |2.64 |407.83|129.13|465.14(3.42 528.33|167.28 |602.56 | 2.59
8" |2.85 |440.28 (138.42/501.32|3.61 557.68|175.33|635.01 | 2.66
9% |2.88|444.91|136.98|504.22(3.42 528.33|162.66 | 598.76 | 2.37
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