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Influence of Tip Mass and Moving Mass on Dynamic Behavior
of Cantilever Pipe with Double-crack
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ABSTRACT

In this paper a dynamic behavior of a double-cracked cantilever pipe with the tip mass and a
moving mass is presented. Based on the Euler-Bernoulli beam theory, the equation of motion is
derived by using Lagrange's equation. The influences of the moving mass, the tip mass and double
cracks have been studied on the dynamic behavior of a cantilever pipe system by numerical method.
The cracks section are represented by the local flexibility matrix connecting two undamaged beam

segments,

Therefore, the cracks are modelled as a rotational spring. This matrix defines the

relationship between the displacements and forces across the crack section and is derived by applying
fundamental fracture mechanics theory. We investigated about the effect of the two cracks and a tip
mass on the dynamic behavior of a cantilever pipe with a moving mass.
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8,=10.15 =(.15
M, 5 6
0.1 015 02 01 015 02

0.4706 0.4689 0.4628[0.4787 0.4687 0.4375
04572 04554 0.4494|0.4652 0.4554 0.4246
0.4281 0.4263 0.4206|0.4358 0.4263 0.3968

0.03
0 005
0.10

0.4473|0.4633 0.4534 0.4228
0.4350|0.4507 0.4410 0.4110
0.40810.4232 0.4139 0.3851

0.03
0.05
0.10

0.4554
0.4429
0.4157

0.4534
0.4410
0.4139

0.01

0.03
0.05
0.10

0.4039
0.3942
0.3726

0.4018
0.3922
0.3707

1/«

0.3954
0.3860
0.3648

0.4109 0.4018 0.3739
0.4011 0.3922 0.3648
0.3792 0.3707 0.3445

0.05
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Table 2 Frequency parameters of a cantilever
pipe with tip mass and its moment of
inertia for 1% and 2™ mode

M, 003 1 0051 01 {015} 02 0.3

Ay (18226117912 11.7227 | 1.6654 | 1.6164 | 1.5361
Ay |4.5743 (45127 |4.3995|4.3226 | 4.2671 | 4.1923

Ay |17911{1.7619|1.6980 | 1.6442|1.5978 | 1.5214
Ay 3.761513.7504 | 3.7285| 3.7122 | 3.6998 | 3.6820

Ay 1.6734|1.6525|1.6052 | 1.5640 | 1.5274 | 1.4653
Ay |2.8848|2.8828|2.8787 | 2.8755 | 2.8728 | 2.8689

A 1.5548 | 15407 | 1.5078 | 1.4780 | 1.4508 | 1.4027
Ay 26335126249 2.6064 | 2.5914 | 2.5790 | 2.5599
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