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Figure 1 Dynamic model of double dynamic vibration

absorber with damping
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Figure 2 Displacement dynamic amplification coefficient
of the main system of double dynamic vibration absorber
with different damping ratios
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Table 1 Minor branch related parameters
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Table 2 Modal results of small branch tubes Hz
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Figure S Three-way acceleration frequency response curves in small branch tube harmonic response analysis
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Table 4 Equivalent bending parameters
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Figure 7 Three-way acceleration frequency response curves of small branch tube of

single power absorber with different mass ratio
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Figure 9 Finite element model of the small branch tube

installed with double dynamic vibration absorber

Xt 2 3 B L2 B U B S AR AR 10/ S AT
WAL A3 AT T SR A AL 3 S U7l (XYL Z) B R
JEE Hi HH R, 5 R 2 B T W AR e /N S B ek
BE FXT LL 25 RN 10 BFros . HAR B 5 ok 22 3¢
B IR /N SO ROIR BN EE, ANk 5 R

30
0005 = FmER —— TR —— ERIRE
0251 2 Singens g0 |~ CEBdRR 55 | e iR
7 0020} T w0l & 07
j§0.015- £ £ 5t
= 20 i
o010t = M 10
= B ot &
0.005| i St
o L dd ot ot

<20 0 20 40 60 80 100 120 140 160 -20 0 20 40 60 80 100120 140 160 -20 0 20 40 60 80 100120 140 160

B /Hz R /Hz R /Hz
() XT7 Il by Y7 () ZH 1

B 10 ZER_ENBRIRF[E/NZE 3 4> T5 6 00 5E AT B 2k

Figure 10 Three-way acceleration frequency response curves of the small branch

tube installed with double dynamic vibration absorber
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Table 5 Comparison of vibration absorption effects of
unpowered obsorber and double dynamic vibration

absorber at 117 Hz
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Figure 11 Strength analysis of double

dynamic vibration absorber
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Design and Mechanical Properties Test of Double Dynamic Vibration Absorber for

High-temperature Pipelines
BAI Hongbai', CHEN Yipeng', REN Zhiying', LI Zhen®, HE Mingyuan®

(1. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China; 2. China National Nuclear Corpora-

tion Fujian Fuqing Nuclear Power Co. , Ltd. , Fuzhou 350318, China)

Abstract: In view of the fact that it was difficult to solve the problem of irregular vibration of small and medium-
sized branch pipes in nuclear power units with traditional vibration damping supports, a circular double three-way
dynamic vibration absorber based on metal rubber material was designed in this study, with total mass of 0. 084 kg,
and the rectangular spring and metal rubber were fixed between the mass and the tooling fixture. Firstly, the
dynamic model of the double dynamic vibration absorber was constructed, and then the equivalent mass of the small
branch was determined by the mass induction method, and the stiffness and damping ratio of the vibration absorber
were optimized by combining the fixed-point theory. The harmonic response simulation analysis of the small branch
tube double dynamic vibration absorber system showed that the vibration absorption effect of the double dynamic
vibration absorber in the X, Y and Z directions was greater than 95%. The excitation test was carried out on the
small branch tube with or without the double dynamic vibration absorber, the sinusoidal excitation amplitude was
5 N, and the frequency range was 0 to 150 Hz, and the data showed that the vibration absorption effect of the doub-
le dynamic vibration absorber for the main vibration direction of the small branch tube Y and Z reached more than
95% , and the vibration absorption efficiency in the X direction reached more than 75%.

Keywords: nuclear power small branch tube; double dynamic vibration absorber; frequency adjustable; three-way

vibration absorption; broadband vibration absorb



