FERE: ¥IB% ¥ XX 2021 % F51% 5 12 #: 124612

SCIENTIA SINICA Physica, Mechanica & Astronomica

it X eI 70 e ]

(b EREE ) Atk
SCIENCE CHINAPRESS

physcn.scichina.com
CrossMark

& click for updates

B [E) = 45 70 SN 22 @ Bt ee R D 1 RE
TR

AE pam?, kE a8

L. W\ EHFLRE, L5 100161,

2. _BUEAARBCR T, L 200031;

3. VERH DMV R 2R U LR B5e, YEFH 110870
*BL R A, E-mail: roylul993@126.com

WekE 1 393: 2020-11-03; 43252 H ) 2021-02-22; M8 1R H 1 2021-06-21

HE WNafBREH ZEHAEMMER SRR T ST 4 ERNLARRBTFERBRZHEH A, RIT
TR EE AMLBERIRE, KA RSN Aob $ 38050 77 ok 2 37 B 3 e k48 34N 42 4 TR 4R 25 A 3Rk 4R 2 4R TR iR
25 M REAFAEREAT T AP AT . B SAT M IR A 0 T W3 B M B 2= 7 A . 1391030 ) 3 BB R A 3 A 3R 7Y 4R
“BER/IKBHIIREEEA, RARRLAETE TARFTHE RV WNLERRSKRAUEEEZTA wEHRE
GEREAFTAN N EFANLERRB T ERE LHE825%U L, AEANTREHETEREEHATRINL
BIRARG, ARKET RPN LBRIRENI R FENX N EFERNLERREERFRVNLERKE
RARRAMCR e Ea £, #t— SR T ik & mynd H et

KRR HAEWMLERKS, REWLARKS, K0 E%, tERE

PACS: 05.45-a, 46.40.-r

WA I RBIRZE ™), RTT LA SR B B & MR
P IR ORI, A 22 28 B IR AL B A ik 3h

1 35l

il

PR RS 26 A2 SR A v o o 2 T AR B A b AR
H, s 5| A 6 F k)™ 8, PR T WA v e A0
AT A R HRE R R B 3 P AR sl et b
ol EEA eE AR INLARRIRES . AR
B AR PR A PR AR 02 40
PRk AL AT MRAR . T i TR b TR,
JSEXS b e I S R (AR T ) i 3 P AR A

FA 5 b o B A VR R 2 S B a0 L 1T R 4 A
FRBING, A BRI ALAR 1545, B 7 gk 32 4
22 g PR I Prih o R A A B R BRI I 7 R SR
(e Ak LY (=

2 a2 NUVRI FIMTS B3R 06 WL 4 22 48 B 4% 2
KA KRR AR TR i e AT TS, E%E
NP3 HGGS-2000 7 45 22 28 5 41k 20 47 v o 56 /2 B

SIS kAt /SYLH, TR, 5 AU P4 AR 22 A0 FR A 10 1) SRR IO B 7. PP BIRLSE: 3T J7%% RS0, 2021, 51: 124612
Zhang CH, LuK T, Zhang L, et al. Experimental study on mechanical properties of new biaxial compression wire rope isolator (in Chinese). Sci Sin-
Phys Mech Astron, 2021, 51: 124612, doi: 10.1360/SSPMA-2020-0380

©2021 (HEMZE) FiEH

www.scichina.com


https://doi.org/10.1360/SSPMA-2020-0380
http://www.scichina.com
http://physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2020-0380&amp;domain=pdf&amp;date_stamp=2021-03-14

SREMSE., PEEBRE W )0 R0 2021 4F B S1 G 12 4

B 1 (M2 RROR IR Y 22 SR R IR 25 T2 S ) 1

Figure 1 (Color online) Picture of the broken wire rope isolator.
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Figure 2  Structure diagram of load-bearing wire rope.
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Figure 3 Bending of helical spring under the action of force couple.
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Figure 4 (Color online) Tensile and compression curves of vibration
isolator with different number of rope loops.
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Figure 5 (Color online) Tensile and compression curves of isolator
with different aspect ratios.
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Figure 6 (Color online) The structure and working condition of new wire rope isolator. (a) Compress down; (b) equilibrium state; (c) compress up.
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Figure 7 (Color online) Bilinear model.
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Figure 8 (Color online) Vibration test system of new wire rope isolator.
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Figure 9 (Color online) Picture of spherical wire rope isolator
vibration isolation system.
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Figure 10 (Color online) Transfer function curve obtained by isolator
frequency sweep at 2.5 mm 2g.
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Figure 11 (Color online) Transfer function curve obtained by isolator
frequency sweep at 3 mm 1g.
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Figure 12 (Color online) Acceleration response of isolation system when the displacement excitation is 2.5 mm. (a) 5 Hz, new type; (b) 5 Hz,

spherical type; (c¢) 10 Hz, new type; (d) 10 Hz, spherical type.
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Figure 14 (Color online) Schematic diagram of shock test system.
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Figure 15 (Color online) Picture of the new wire rope isolator
isolation system.
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Figure 16 (Color online) Picture of spherical wire rope isolator
isolation system.
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Table 2 Half sine wave under different working conditions
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Figure 17 (Color online) Acceleration response curve of isolation on Case One. (a) New wire rope isolator; (b) spherical wire rope isolator.
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Figure 18 (Color online) Acceleration response curve of isolation system on Case Two. (a) New wire rope isolator; (b) spherical wire rope isolator.
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Figure 19 (Color online) Acceleration response curve of isolation system on Case Three. (a) New wire rope isolator; (b) spherical wire rope isolator.
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Figure 20 (Color online) Acceleration response curve of isolation system on Case Four. (a) New wire rope isolator; (b) spherical wire rope isolator.
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Table 3 Comparison of shock test response between new and spherical wire rope isolation systems
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Experimental study on mechanical properties of new biaxial
compression wire rope isolator

ZHANG ChunHui', LU KaiTian’ , ZHANG Lei', YAN Ming’ & ZHANG Yi’

' Naval Research Institute, Beijing 100161, China;
2 Shanghai Marine Equipment Research Institute, Shanghai 200031, China;
? School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China

Wire rope isolator is widely used in the field of vibration isolation and shock resistance of naval equipment. To
overcome the shortcomings of the poor tensile performance of the traditional wire rope isolator, a new biaxial
compression wire rope isolator was designed, and the performance characteristics of the new biaxial compression wire
rope isolators and spherical wire rope isolators were tested using vibration and shock test methods. By conducting a
comparative experiment, the characteristics of the performance difference are studied. The frequency sweep test results
show that the resonance peak of the spherical wire rope isolator is larger than that of the new one at the natural frequency.
The fixed frequency test finds that the vibration performance of the new and the spherical wire rope isolator is not much
different under different working conditions. The shock test results show that the shock isolation rate of the new biaxial
compression wire rope isolator is above 82.5%, and the shock isolation rate in all working conditions is greater than that
of the spherical wire rope isolation system, which effectively improves the tensile performance of the spherical wire rope
isolator. The new biaxial compression wire rope isolator further improves the shock resistance of the vibration isolator on
the basis of maintaining the original vibration isolation effect of the spherical wire rope isolator.

new wire rope isolator, spherical wire rope isolator, biaxial compression, shock isolation
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