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ABSTRACT

The Stockbridge damper is used to control the aeolian vibration of a overhead transmission line
due to the natural wind under a low velocity, between 1 m/s to 7 m/s. The damper model can be
simply derived with several design parameters and the location of eigenvalues of design parameters
are important to determine the efficiency of energy dissipation by excitation itself with two
counterweights. First, the importance of resonance frequencies of Stockbridge damper was reviewed
through the analysis of frequency response function of damper system. Then, the best selection of
design parameters was investigated with the introduction of objected function that minimize the dis-
tance between the calculated eigenvalues and target frequency points. The best choice of design pa-
rameters was reviewed using the simulated results from the objective function and the effectiveness

of selected design case was discussed at the point view of practical implementation.
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Fig. 1 Free-body diagram of half Stockbridge damper
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Table 1 Default design parameters
Parameter Value Eigenvalues
m 3.50 kg
! 0.015m A,=8.50 Hz
I, 0.018 kgm’ 2,=35.90 Hz
L 0.26 m
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Table 2 Default design parameters

Parameter Simulation range Eigenvalues
m 2.45kg ~ 4.55kg
o, =5Hz
l 1.05mm ~ 1.95 mm 0,=12 Hz
Ig 0.012 kg'm® ~ 0.023 kg'm’ B,=32Hz
3,=40 Hz
L 0.18m~0.34m

Case I : oy+f3,, Case I : oy +f3,
Case IIl : a,+/3,, Case IV : a,+f3,

Objective function (J)

500 1000 1500 20.00
Study number

Fig. 2 Case study for default parameter condition
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Table 3 Optimal design parameters for default ob-
jective function

Parameter No.1 No.2 No.3
m(kg) 3.50 4.55 2.45
I(m) 0.015 0.011 0.012
I(kg'm’) 0.018 0.021 0.015
I(m) 0.26 0.24 0.29
?Eﬂli‘t’gvne 0.00001 0.0005 0.011

Table 4 Optimal design parameters for modified ob-
jective function

Parameter No.1 No.2 No.3
m(kg) 245 2.80 245
I(m) 0.012 0.017 0.011
I (kgm?) 0.018 0.016 0.018
L(m) 0.29 0.29 0.29
?Eli‘t’f:;e 0.41 0.46 0.49
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Fig. 3 Case study for different simulation cases

Trans. Korean Soc. Noise Vib. Eng., 26(7) : 814~819, 2016 | 817



Chan-Jung Kim ; Determination of Design Parameters of Stockbridge Damper

Table 5 Optimal design parameters for Case I

Parameter No.1 No.2 No.3
mkg) 4.55 455 455
I(m) 0.014 0.015 0.020
T (kgm?) 0.016 0.016 0.014
L(m) 0.34 0.34 034
?Eﬂfcﬁ;f 0.34 0.38 0.40

Table 6 Optimal design parameters for Case II

Parameter No.1 No.2 No.3
m(kg) 4.55 4.55 4.20
I(m) 0.011 0.012 0.011
I (kgm’) 0.012 0.012 0.012
IL(m) 0.29 0.29 0.31
Qiective 2.98 3.25 3.53

Table 7 Optimal design parameters for Case III

Parameter No.1 No.2 No.3
m(kg) 245 2.80 3.50
I(m) 0.020 0.020 0.020
I (kgm?®) 0.023 0.023 0.023
L(m) 0.26 0.26 0.24
?ﬁ’i‘iﬁf&f 7.62 8.62 8.69

Table 8 Optimal design parameters for Case IV

Parameter No.1 No.2 No.3
m(kg) 3.15 2.80 2.80
I(m) 0.018 0.014 0.017
I (kgm’) 0.019 0.023 0.021
L(m) 021 021 021
?bjec,ﬁve 0.78 0.80 0.82
unction
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