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Study on Mechanical Properties of New Shear Resistant Bolts Ball Joints
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Abstract: In order to develop the grid structure of the ownerless purlin bolt ball joint, a new shear bolt ball joint was designed,
and the ball joints of three new bolts with different bolt diameters of M24, M27 and M30 were tested through the compression,
tension and shear tests, and their components and overall mechanical properties were studied. The results show that when the
joint is compressed, the new node sleeve is more compressive than the ordinary joint, and the new node bolt bears a certain
force. When tensioned, the mechanical variation law of each component of the two joints is consistent. When subjected to
bending shear, the shear resistance of the new joint is improved to a certain extent, the ultimate bending moments of the new
M24, M27 and M30 joints are increased by 2% , 6% and 13% respectively. The test results are compared with the simulation
results, and the maximum error is not more than about 10% .
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Fig.1 New bolt ball joints
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Table 1 Node parameters

1 130 24 40 16  ¢88.5x4 Y, L, J
2 130 27 40 20 $88.5x4 Y, L, ]
3 130 30 45 20 $88.5x4 Y, L, ]
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Fig. 3 Bolt ball node pressure, tension measurement
point and force application method
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Fig. 4 Bolt ball joint shear point and force application method
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Fig. 5 Curve diagram of each component under

compression in bolt ball joint test
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Fig. 6 Curve diagram of each component under

tension in bolt ball joint test
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Fig.7 Shear bending moment — rotation curve of bolt ball joint test
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Table 2 Nodal material parameters

fatbmps ppe TUICRIE BRBUL SRR
A BR 45 5 365 601 210 000 0.3
WA 40Cr 940 1 000 210 000 0.3
. ik Q235 235 402 210 000 0.3
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Fig. 9 The bolt ball node simulates the curve of
each component under compression
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Fig. 10 The bolt ball joint simulates the curve diagram
of each component under tension
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bending moment — rotation curve
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Fig. 12 Comparison diagram of test and simulation of new joints
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