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BTG e e v ol A B U 8 K B 24 220 €, TE
FIAR I B s A AR MR B (T,) — e T =55 €, I
fii FELEE SR 70~ 150 €, SR, BEAR Sl T L2
I3F 4 DA R ) A SR T8 R AEIE 7E - 100 ~ 225
C AT IR, FL st A i i T R AR /N AR
ASRITE B D R P RE AR E . 7340, GIB150.16A H
FIAE 145 Fh QML R 2 10 56 A 45 3% 2 58 15 ~ 2000
Hz , {25 IR 75 09 [ 40 % 38 5 4 10 ~ 200 Hz, 856
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factor (D)
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(PDMS-OH ) #4 7Pk, il £ 1 v B 78 3R ik AU Be 88 HR
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©604 RS EERER G T & 1 = e frEAR A il
S ARERLE RS R I, 53 T tan 8_yy_ g >0.5
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ik ML A DOPO-PMVS 5 7% H % A Ak 2
T Wy ERE R A SRR A A AR, KR T T RERR
JiE-50~ 150 CFHJe P fE (tan 8, =0.3) ,FJEIE T,
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PERI = A P FE L, 3T T REA IR BH e M RE . &7 1R
SENE T A SR A AT SRR (PA) 78 B EK R Y
(PZT) (PA-PZT) ,#XJ5¥% 30 phr FHL R B (CB) 5
80 phr PA-PZT 175 T MVPQ H1, K EE A2 i Y tan &
EIEIG KGN H tan 85 g0 =0.3, 8
4li MVPQ it Ak Ji BHLJE 115 L7 =5 5 9 B b W] Ak 45 2]
Pm, ERsRE TR T 60% LA F, Wang 25" 18
i RN YATRCIR A BRI =R TS T 2 % T i

KA1 58 (NG) /PTZ/ E R FLRERR I , 45 T FBHLJE
PRFNRE EFE B RE R BLC AR I A AR, & 3%
NG 1 40% PTZ & & A EH AR REIL T RTV 3
1A, H tan 6, =0.25,
33 HEEEREFEYKHE

N TR REAR IS FE N R SRR R
NN — 20y F 55 R fE e | LAt A A I
VAT sl P 5 AT 1) e A0 5 SR 0 S BELJE 1, R R
23 (AR R - TR AR AR RN Sk S T
BICBHJEERE . 388 BHJE R0 43 F I BE A & &9 S sk
FHES A e S SRR SCHR A F T KR e i
AG 5 Ut 75 P B R U 2 40 R )~ R T I L U
PRBUERAR Bt bk 2 | BH S 06 A0 % 1 5 T 0 {0 sy
FEREALE 0 °C LA I8 143 1 ik BHL @ 0 AR K 2 7
T HEAZ I B e RE |, E R S0 55 R W M 3 4 R B
o R AR BE WA TR

Zhu %" R Diels-Alder T4k A 0 T 5% &
DU I B L 2, 0 308 BE RE St ( TPP-VPMPS ) BH
Je s, W 15 phr BHJE ) 2K 3k AR I 2 A R
tan 8,y ;9 >0.24 , tan 8,5, fH M 0.09 #2552 0.21, i
SR B AERFAE 7.7 MPa 247, A SR A6 7R AIROR
FERRRE RN 15 phr = 2R AR e EUbe 5 2 3 T
R tan & 5 1H, FLJEIE 13.2 CH tan 6 {H H
0.12 #2774 % 0.2, Fffisi ik 8.35 MPa,, BRIk R H
VU L BRI A TR 5 2 B A e 5 B D AR R R
5L 203 Be ki ( TPP-VMPS ) FHJE 5, 75 30% 2 5
SEEEIE TN 15 phr TPP-VMPS tan 8_,,_ 5, 32T+
RBEIR %) 0.20 DL I, HEA 7.69 MPa [ fi7 g Ji
SRR AR OR U R I 5 2 TN R B 20 SR
S il T 4B A R W BELJE ), in A F] 30% AR
B AR X 5 T B 20
phr | RS IR 1% ZINHEEETT R 209% RAR R —
R I i B @ 9 25 & 7 BE i 47, tan S, A 0.32,
tan 8, WEXT IR Ky 3.2 °C , hifd5R)E K 7.58 MPa,

4 PREHEBRTEM S BRI
FEJCHEAR IS )12 o FH 4% Pl 20X 6L | B2 e

A TCHL ETHHL, TE AL S H Bl T R R R AT AR

(eVTOL ) 25 i 2 Jai PR 40t , ELAR R FH T & shdLsh 11
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(d)

(b)

ol

Fig. 2 Dampers in main aircraft engine and auxiliary power unit: (a) damper in main aircraft engine; (b) damper in aircraft engine gearbox;

(c¢) bearing damper in auxiliary power unit; (d) box damper in auxiliary power unit

REE ML AR PR AE P RE Al S T+ AL
JEH A DI, DARRAIR & sh AL e B & A R ol IR
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WAL, BANEAR R G R 3 ~5 IR A8 2017 B
R, BRI B R s e R A 5 R Bl
Z R PRI ) P REAR R IS 1 | 5 B
P, AR T/ R SIS E R R G Z MR fe
AL E WL LR 32 R S HLEEAR S DR iR #5 7 fh
un Fig.2 frn . Wias £ & shils ik as T AR FH 2085
HE R -55~220 T, WR A R 5000 PR i K A% £
B #3.5, W HFER 298 0.15~0.20 R EERR B,
R R K AR I -4 8 J2 548 ; APU it AH
AR AR AR PR R -55~ 121 °C , AR RAS

\;t

BOEH # 5,5 AR 2927 0.15~0.20 AREMRL,
HRPELE A 7K APU Wi #5820k & 28 FF ol =8 FF &
R, & e B 40 i, FF o R
FF B AR B D, BREE 2 A 25 [l 4% /AL
R4 APU ﬁ'%g-? B A s ] R Uy R A PR S5 A
4.2 HEIZ R
RALHLAE TP ARG IR XU 25 T8 R GR AL R 2R

HLFEhik e LA TR Ik S AL 3K 15 A% I 3 R
FH S TR0 B e D R 45 , ol iR % B B S AR IS R %
M AR A 6 Ja He Sk o W 2% 5T A NS A
M s T 042, 7 R SRR % B AR il AL S )
BLZE 2 JAE R FH A TR A 30 4 5 AR AR 5 T 4 i 1k
K FH B AL — 1A i 20 5 38 % R Tt A A
SR AR B S AT IR ECL 5 LR R A% i
FRIRET I X PP R A FE AR S b 8 5 B BRI

™

Fig. 3 Dampers in airborne equipment: (a) HT2/UT2 series; (b) HTO series; (c) HT1/UT1 series
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Fig. 4 Dampers in instruments and apparatus: (a) PS series; (b) HDM series; (c¢) AM series; (d) MX003 series; (e) 100APLseries; (f)

106APL series

oy ) A 1) O B 3 o A A 1) v L 5 BELJE T A
BUBEAR CHLALAR 5 P & Z M i e it AL 3, $2 7
ML B 45 6 FH 75 iy A B AR R 1 1R 30 M 75 3R B
Fig.3 1t T 5% [E LORD 7 w) JL #7125 ¥4 HL 2815
FUIRAS , N OLR 1% T i vk 4% 2 15
FHIREE } =55~ 150 C, IR ATEL » 3.5, IR 4%
(B A0 5 L3k TF AL IZ 20 782 4 DA K R BIL Y
AR, e KA B AR 5 E R R G L%
TV IR I R R G 55 7 i 2R, H
YA T tan & Ky 0.12~0.20 HYFHJE AR
4.3 UBURBIR

STA AR D AR R A LA A A R
T LR FH 1 22 R A 45 e R AR R PR A, ARG K
B S IR BE X 45 PSR A R IR s A5 52, Fig.4
T 35 LORD 28wl JLRR UL 45 F4 i A 2R AR 8
Pdn , A a2t AR TN el R AR %
2 A AL RS B S L R R

PR A IR GCAL 0 2 i IR AT 5 AR R O
A 38— BT Ak i BELJE RE AR IS HEA T U R, %2R
AN ISR A rT o IR % - 55 ~ 150 T, Hh4ik
CORABEGE & > 4, i) [ 353 10 ~ 30 Hz, 72 W)
A% 10~35 Hz, >R I BHJE AR I tan 6 2974 0.15
~0.20,
4.4 fEHNERRIR

BE MO AR A 32 2L TR BT o Ak ] R A
BE MR E | TR IR 1 AR | R R R
WA S IR, T gl AL P AR IR B, eI i)
W I B AL AT A (Y e A PR B Fig.5 H1 8 T JL
Pl LAY CHLAR N BERR DRAR 25 o JRPR A% ™ il 38 H
HME BHICHEAR I AT B R 5 5 4 A, 75 16 A2 e IR
T DR B 7 AT FHZER 7 i AR TR 5
Nl [E G R L) N 5~ 15 Hz, #2 1) [E AT 3R 20
2~10 Hz, 75 CALIR 3 FREE b i DRAIR 803 = 95% , ok
FHIIBEE REAR A BHBAFE R 7298 0.10~0.15,

Fig. 5 Panel dampers in the passenger cabin: (a) in the boot and back of service area; (b) in front of service area; (c) in the boot; (d) in base

of the boot; (e) in the cockpit
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Fig. 6 Silicone rubber viscoelastic damper in rotorcraft: (a) plate-type viscoelastic damper; (b) tubular-type viscoelastic damper; (c) layer-

type viscoelastic damper '’
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JEE N BRARRRE AR B JE RS 5 FpIAY Horp
T 3 PR R I b I8 2 590 BEL S i ), 7= i A Ao B
AN Fig.6 fT7n ., T B THL 3 e 32 14 &% s 4 %
AR FET 6.67 Hz, TAESR</2f,, T h—MH T H
FEOLEETC AHLIESL 119 452 5 LB e 25 1) ek P A
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B R -55~70 CZ 0], =K tan §=0.5 LA B
7 e BEL AR LA il A2 56 5oL L 2 4 e 404 FE A 1
B3R,

5 RE
BEJERERREE ™ 12 I M0 2 Dl e 40 ek, 4% 28 7k
S DA A 12 FH BT BELJE AEEAR I AR PR 3 B T Dl A

FGESIRTORATHL, A1 I SEAR AR AT KA [R] I, 17
SRR 7 R B —BHJE e 7 ik AR A
SEBUEAR B T il 3 ) BELJE 1R BE , T M AR IR ko |
LR NESIECE e Si R ViR N G/ € 6
F187 DI TR) FH S52 BUREAGI iE it BBELJE TR 4%, AR i B
JE BT B AN A W) B ) AV R G AR R RE
re AR IRL IR RE 45, [ I e 2 D I 45 7 i AU AR I 55
< JE R T R AR | AP I A K v % 57 7 i ok ) 2
Ko ARG B e R A BELE o A AL L R S
I A A PR R AT R T R SR B e P i B T
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Damping Silicone Rubber and Its Application Progress in the Field of
Aviation Vibration Reduction

Yuan Li', Zheng Cao', Jingjin Huang’, Huawei Zou®’, Zhangyang Xia', Kebin Yang’, Yingiao Zhao’
Shuang Xia®’, Zihua Huang', Yuan Gu', Zhiguang Zhang', Jun Yang'
(1. Zhuzhou Times New Material Technology Co. Ltd., Zhuzhou 412007, China; 2. Sichuan Coremer Materials
Co. Ltd., Mianyang 621000, China; 3. Polymer Research Institute of Sichuan University, Chengdu 610065, China)

ABSTRACT: Damping silicone rubber is a kind of organosilicon polymer composite material with certain damping
property, which is composed of silicone raw rubber, reinforcing filler, damping agent, vulcanizing agent and
other additives. It was used in the field of aviation vibration reduction widely, because of its excellent high and
low temperature resistance and damping adjustability with wide temperature range. This paper reviewed design
features and damping mechanism of damping silicone rubber in the field of aviation vibration reduction. The
preparation method of damping silicone rubber and its development status at home and abroad were introduced in
detail from modified raw rubber, filler and silicone damping agent and so on, and the applications of damped
silicone rubber in main aircraft engine and auxiliary power unit, airborne equipment, instruments and apparatus,
passenger cabin and rotorcraft were introduced briefly. Finally, the preparation and application of damping silicone
rubber were prospected, in order to provide reference for the development of damping materials and damping
products selection.

Keywords: damping silicone rubber; vibration reduction in aviation; modified raw rubber; filler; silicone damping

agent; damper





