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(57) Abstract: A quasi-zero stiffness composite beam structure for controlling low-frequency vibration of a longitudinal axial flow
threshing drum. The structure comprises a left column (2), a right column (3), a quasi-zero stiffness composite beam (5), a composite
beam right connecting member (8), and a composite beam left connecting member (9). A right side of the quasi-zero stiffness composite
beam (5) is connected to the composite beam right connecting member (8). A left side of the composite beam (5) is connected to the
composite beam left connecting member (9). The composite beam right connecting member (8) is connected to the right column (3).
The composite beam left connecting member (9) is connected to the left column (2). The composite beam right connecting member
(8) and the composite beam left connecting member (9) are connected, at a quasi-zero stiffness composite beam bearing position, to
a threshing drum shatt (603) via a threshing drum bearing seat (602). When the combined total stiffness of the positive stiffness of a
positive stiffness cross beam bearing a dynamic load of a longitudinal axial flow threshing drum and located in a balance position and
the negative stitfness generated by prestress at an end of a negative stiffness bending beam shaft is approximately zero, a quasi-zero
stiffness composite beam balance point is formed. The positive and negative stiffness beam structures are fixed, in a position where the
quasi-zero stiffhess composite beam is balanced, by a connecting screw. A gap between balance positions of the positive stiffness beam
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and the negative stiffness bending beam is filled with a connection pad. The invention can effectively control low-frequency vibration
caused during longitudinal axial flow threshing.

G FWE: —FHERIG SR PR EAAR AN IE R B RN, WL (2)  A3kE (3) o #EFHN]
BEERE (5) . ERAERL () MERLEREN (9, WENEER (5 AMS5ERAEREN (8) MHiE,
BH (5 EMEREREEEME (9 Mk, BRAEZNE &) SAVH (3) fiE. EREERNF (9 i
SEAE () M, FEMEF R R R B BRR F A AR (602) SRR A (603) AHME; IERIERE
GER2 Y R (R Bl N Y AL TP (07 28 70 1 PO 52 57 0 A1 5 e Gl i U2 7 A 0 I 8 1) I BEAE A O 22
I, TR AR R B s AEME S NI B R P IR S Ak e 4 R AT IE AR BE SR S5 M EAT [ 5, AR TE R
PR S A 5 S 1 (0 B B A SRR R AT e R U AL TR 0 B b i e 7 A R (IR 5



WO 2018/196188 PCT/CN2017/094227

— R B A TR RLIR R IR B I HE T NI R RS54

BIAR G
A e TR A N UKL 2 B 2 B AR BN LIRS A sk, JUH W B —Rh gz il S A
YL BLRLTR (o (TR 5l R 1 2 1] 2 S 4540

HRBEAR

SR AL U BIL N e A B LR o £ R e R oy 32 70RE 25 SR 200K, S VR 12 e i
Pt o R 7 AR ) B R AR B B IR U i 7 A PR ON S BN TS B MRL S SR 2%
WA FFIEEAS, M DLJRAR o GNP 7R fa MR Rt v ™ AR B4R BN 51 AL B0 K
Bl Rzhii. IR Btk VIR & B AR AF S  S IR, ™ SRS I i RL 2 . 254 )
FEVEMBARLTERE. 2014 4 CROLTREZ2RD 19 30@) = (W :Ua RN KGR AR
BLARZD IS 441D H5 H A YA LI oz % 87 72 38k S D TR) AT 3R 11 s RSB AR A 2 43 )
12.70Hz Fl 23.44Hz; 2014 4F { Applied Mechanics and Materials) 1] 69(3)3 ¢ (Dynamic
balancing of the threshing drum in combine harvesters-The process, sources of imbalance and
negative impact of mechanical vibrations) fif A ULRINL I RLIR & EAHRS)/N T 30Hz.
[ 2 KR WAL AL 10t~15t, 5l V87 7R R 3 s 1t & B D Vsl Il b e 7 v 19
PR3N, AHZINER I R [ BRI R T i AR B AL & R B PR e 4 R
R AR TP RN %, B RTRXE S BT B USRI A A AR DL

FH T 45 g [ A 0 5 W R Rt B, TP 2 3 A g 2 F v 2 A 2 4 Ay G [ A R tha 3
WA, HEFRIE L H PO T RN B ik . LA CN201510418855.0 &) 1 —Ff
HEFE W RE R IR 2 G0 S L ARZME S A= 7%, BEfd s sl R4k &R 4o S sl R GeHh i
ISR, IR B IR A G ARG AR IR LA CN201610182527 X KB T — e
TNIEEEAT, BT R 2RI G, AR B R ERA S s Rk, A
SKIARAPA R LA CN201610599158.4 AW 1 — P 1 2 Wi SERF 1R ) — 26 B R AR SCRE,
KBRS RIE AL T PRAS, BRI R AR R G A T HEZNIROIRGS, RERIRE =%
[ RAN B R F s (EIA 2 W 2 R AIR 45 4 055 1B A BB IR TR R0 454 S A sl
ZRILHC . W THECAEINIERT, KIERA RGN, R FE BRI BB AR 7
B MR TEREAT I BE SR 2R, TR A i R e P A7 AL R O S B AS T IRBh ok it 4, B
AMECICR IR . S [AIRB WU Al 5 L8 S VAR R A I R e rp PR BD BEATH2 M. [
Ub, 75 AT AR AR USRS PR v v e 2K A BB L L R o ot bz 1 R i iR s %



WO 2018/196188 PCT/CN2017/094227

i 1 2 M L DRI A 45 4 o

R\HE

B IAT JE A LU A R LA I 7R A IRl A v R R P A R B R BB, R
R A FEPRAE AN AR L. B R AR M o, IRBNHFIEREAS FLXE LIS AR ,
AR IR T — Fh g I LR B IR S R NI L B g e by, HERNIZ S5 h
M5 BRAEEMAME. EMEERAERMNAE, SRAERMSAIHME, 53
TEFEFEAT 5 70 SO AETE, HE R NI AT A 5t v S o b R o T R R PR bR F A s G
P 2 8 52 b e R VR fe B B AT~ 7 I 1 D 2 5 A7 X R i % il e 32 LS. )
WERT% 7 A FHURE 7 P A7 O 2 )k D 2 S AL Dy 2 i T R R M B2 R 5 s R
I P 5 P18 X O e MR R 7 e R o e o 7= A (R I AR B R AT B A 2 1

ARG LN AT Bk Bl Eid R BRI

— P I AR I RLR R AR S O R W B R A58, HURRAEAE T, A [ 2 A
JRAENEE B ESIAEAE AL . EERNI R 5, SRS E R G5l rikik
TRIER KRG N EEREGE ., S0 i R I G e, il IE I s e for T 41
NI REZE BN BP0 s il e e, W R e A T A W PR RN 47 1 B
GERERZ A AL Bk W R 2 e A P 4y il SR i et . B R
PREREAE L ST SEAE b, ik B A A B B TR 7R, 0 K2 e B e T
THRLF7 5 Fivad ALV fA7 PO 50 R 7 T5 Y 9 A o et e e 2 7 v 2 I B2 2 B2 v
BE— A, BT IR T IR B 52 i R R 1T B AR FH A T ST o B I ) O I
_ Bl

2’

L Oy MRS A B s 0 DI 2 e 208 i i 32 FUE 77 WA 5% e 77 AR FRURE 77 B (¥ £ I P2

k* » Jo B N IE RIS AR &, T N R SERE R AR A, 7 D% 3.14,

3
K=l S B S R EREBLR L U R, © A
— —tan—
2 2

3.14, | ATRIEIRREKIE, &k TR R A HCIRE RN WA G 8]
BEAEA7 i AL NI E KK =0 R AR RS WIS G- a0, AR NI S P HPIR S Ab
P I A P G R AT [ 5, it 1E 5 K B TR AR AT Oy U RLRAT

BB, iR G A S AT D P e L TR AR, R N AR ) A
I B EATIRAE AL, IR PR AT e R s h . e, iR S I



WO 2018/196188 PCT/CN2017/094227

Jobt B L AR e s L VAT DA B e A SR R L, S e A s e R 5 I e
e E A

D, IR ERAERAR S RAER URE., TN 8, SRA%ERU
JEEH 2 MEREEEA A by TR ERAGER URE L E A T 20 RN A
MBI EAL, TS F7UR0E 8] 58 76 Frik B A 1R U B b, TN 7 ol
SEAFAIFRUSL 77 WE0E 5 47 91 2 TR e B ST AR s BT B R /e B AR B R B U &
MG U BER, B3ds: U BH 2 MERE ELE /LA by BRAEREMN IR
A TR EN E R R AL 7090 B e sy R FRR, T I iR A [ o A /e 3
U BER b 1E NIRRT o 4 0 67 58 R A s ek B 4 U R BRI @ LN .

BE—iDHh, BT SRR R A R R S T A A — AN e A B
Pl 5045 BT £ I 2 Joe % o 305 1 (1] R A 42 e s S el 5 7 S PRI AR

E— 2D, Jir i v 1 D R AR M 4 NI 2 e 2 51 96 B 40mm ~60mm, J§ 2mm ~4mm,
1 500mm~600mm HIAR#; F NI JEGE 225 H N 4ROy 12mm~16mm [, 510]Z &
ZAMILZ AN 25mm &G N ALAH 12mm~16mm FJFE AL

AR 28 R

(1) AR B o PR AL T 2 v 52 7K R 22 A F G B 20 o AR AR BR R e v 17— ol
FEHI R IR LR AR A W R 450, BHAENIE R NI e S, 2L
Bl IR I R R SR I B, A T N RS2 N e B R R R
BNEAE AL TP A B TE I RE 55 67090 2 T R i FRE 7777 A= 7 M2 R W BRI AL A %
I, EDJERRAE NI B ST 5V s AEAETR W S 584 o BB A ISl I B
A S ) 2 53 AT R AT RV T J R R o 7 A B AR B BE AT B AR A% 15
i T VR TR MR R v B TR I 43 B SR MR AB AT (R e SR L0 SR AZAE [ R O S 3 AN P At
PRBN AR RN AL 3

(2) AR WA TRURL 7 WA 2 Ao T 2 77 R 5 5 7 X 2 et 2 7 R AR ey, 552 77 4%
FFZE 31 Sk EHRAT B R A, R TR 7 M8FT 5 FRURE 7 R R 4T T B g 97 D1 J52 e 2 7 b
R ANTRURE 77, 57 D9 32 s 242 4 Y o OIS0 7 Tt 00 285 ) 06T 86, e 80 4 FRURE 77 A ] AT {8
Fas bl S 090 2 JeE I SRR KN, AR I TR S R R AR A fT s 10 AT AR A TR0 AE )
P 7 B A A AR PR R 95 070 D 2 e 242 e s 82 7 A0 S 3 AN TR VR P MACER v 2 I S
GELER o

(3 A B IR L (91 P32 e A A [ 2t P44 e A ) I AR R O e, BRI A

3



WO 2018/196188 PCT/CN2017/094227

W B A - R R R R RS R R B, HET NI R SN RS S
JE A AR A USCRIHLIL RS, m] BLELR 5 e LA i i B 5 WA LB I Akt e R e AR A
¢, AT DR AR W) B B A BAT S50 R IR JE s SOKRB IR S e IbL B, b 1 ik
JEAS, BRR IR s 1 AR e e P PEAT S P

(4) KR HETNIE LA M S R R E ., TN SR M S B3/
HARMAE, BRAER UIBEEMALHE L, PrdER AR U B B4 LT L, #
5 2 A1 P32 52 2 v A S A R R T i R B L R 5 TR PR R fe A, AR W R AE
el v J N TR 77 P R T R R W R S, TR 7 AN O TR TR SR A S A T
ES 8, RAL 7 S8R T~ AR B R SRR e VE, i ok 17 SR A AT 1 2 NI R 45 F AR 3
NI VR 15 B A8 X LA ORAIE TR 12 M Mot A i) 8 ey 7 28 D i RIS 5 P [

B e 5 B
B 1 91 R P A R 4 5 0 S I MR R T 2 T 1
B 2 91 R P A G 6 g 5 S MR R 7 2B P 5 ) D 22 1S
Bl 3 22 NI A e s e 1 5 ST A A E R I
el 4 A7 52 et R A 182 77 R 1 2 e s i B o
] 5 870 52 Je B 8 TR 52 TR A 2 e s 7
Kl 6 B3I B o
B 7 SR LGB AE.
Kl 8 B AL o
Kl o SR ER LA
B 10 534 B A AL
11 IR MR R A
12 590 S g AL
] 13 A7 B2 TR SR I
] 14 1F 579 FE SRR AT A
K 15 A BRI .
Bl 16 SR e A e e H AL
Bl 17 S0 B8 e % T AR AL
18 WM E A E ALK .
B 19 LEs: U BER MK,



WO 2018/196188 PCT/CN2017/094227

] 20 TR F7984F AL

Kl 21 ZE iR .

Kl 22 AR .

] 23 TERIEE RS 5 47 0 e 58 ) RS S5 48 7R 2

Il 24 WEZR I B2 5 3 5 il P FIR IR AR 2 J5 2 e

Bt B bR e U

V-JRENLEE, 2-7c ik, 3-4 00k, 4-ARGE, S-EFRIEESE, S01-1ENIEEREE,
SO1A-IEWIZREZE /AN, S01B-1ENIEEREGEA M, 502- HA B2 JE 5, 502A- 1 NI B2 f e 221,
502B- T IR HIHEA N, 503-IESANIEE G4, S04A-IEWIFZREGEEE R, 504B- 17 WIS e
BB, 505-1E NIRRT, 506-1RF BB, S07-7 WL JEBEER A IR, 508-

GO R AR, S00-F1 NI B 2 B FT AR,  SO10-B03R /7, 6-J kiR, 601-Jiki
R, 002-KiTR AR e, 603-iKiVR e, 7-TRfA NG, 8-BRAERM, 801-H
RO U RE, 802-TillSi /75N, 803-TRA. /JWRNT, o-F R/ 4fy, 901-B 4k
UE, 902- ik UREH, 902A-/ci%EH: U WEH A, 902B-/Li#d: ULEH B.

BARSEHET5 3

A B P AR AR S A AR R AR BB U], AR R W AR AN
BTt

i 1 AN 2 BTA, AR BH BT (4 A it B R VR SRR B I o 2 I B A R
W, AHEESIAE 20 ALk 3. EENIEE R R 8 AR 9. /2
SEAE 20 AL 3 B RN o TR UERNIE R R S AMiE B R AR 8 &
BAE A 3 b, MEFNIERGE 5 A MiE it SR e el o B 2 b PRI
RITR ) 6 AmIRRLR fA 1k 601, kiR faTFlAR B 602, RARLIR A4l 603, MRALIR A4 601
MR TR 7. R IR 45 BEORIER T 6 B RLVR a5 603 8 M A R R Al R e
602 [ 52 7E IR HEF WL 5L 5 .

BT it e W 2 58 5 AT 45 IE WIS RS2 501 5 RI E JE 42 502 FTIE 47 KL B34 e 503,
JTid IENIERERE 501 A T NS B S 502 B, 1557 NI FERE 503 47 T 1F NI FE 1
501 AR E % 502 2 7] PR iEWIEERESE 501 5 67 WA e 2% 502 (1) oh [l e i 4% .

W 3 4 FELS B, BIrd 5 W5 e 5% 502 A A ik 22 25 7 I e 2 42 B 504B,
G E S 2 502 A 5 6 NI e R R D REAR. 509 M I £ NI e R B AR 509 72
MITE] B SR FR 222 TS T B2 S 5 EE - 508, A7 JE J B2 182 Ay AR 509 Al bl

5



WO 2018/196188 PCT/CN2017/094227

BB 2 B WEAT BN 5065 HINIE R 502 A5 M5 4 I B e e i 3 B 508 Jm it 4
J i AR 507 [ 52 .

MK 6 FE 7 FigR, FidkE @ dier o miia ks U ool MAER UKE
H-902, Prid B3 Ai%ER: UE 901 AR EJF-A EAN 12mm~ 16mm K 2 AN fL,
PRAL G A ER Y 100mm~120mm. Frid 4 /Ci%EH: U £ 901 BAEL A 2 b, B3R L%
2 U £ 901 H 2 NEAN 10mm~ 14mm FE5 72 kT 2 3T e . BRAEEAT 9
AR AT ASEC R S01 IR EAL: IENIBERESE 501 B2 in 28 N 3/ 4
o FERBECESLN . LR UIKRER 902 hr Tk 5 R L ERM o MR &S, 25
NEZER U REH A902A MEER: U EEH B 902B, hr T Hrid 2 ML H i) A FR 24
LR U JEEH A902A ML #EH: U JEEH BO02B [FEF AN 6 mm~8mm. 51 WIE % 502
FEsCNBIFCR, 30 T A% U TR EH A902A 1K iER: U KEH B 902B Hi, it
FeE AR UREH 002 .

w8, K9, B 10 Fion, Frid SRS 8 A E A EH: U K& 801, FHML
JIHENE 802, TS AJHEAT 8035 BriR B R AT ER: U B4 801 £ A EAHN 12mm~
16mm (1) 2 4~38 L, HEARPIFL Pt 18] BE A 40mm~60mm , 2 4>3E L o 8] 7 B -4 6mm>x6mm
WAL, BEAEER: U JEE 801 AMIE A HAA 12mm~16mm [ 3 MEAL,
FHAR L0 R EE A 40mm~60mm; 34 % U TR 801 AT [Rld L kA #ME A
12mm~16mm TR JJH80E 802, E AL U & 801 B4 it 3 [, HRG &
U JE4 801 H 2 MEAAN 10mm~ 14mm U8 540 AT 3 #HAT[E & Prid B gifids: u
2 801 L% B A7 -T2 Ee E NI RS2 501 IIRIEIEAL, 1ERIEERESE 501 A5 5 N T
WEREAE: URE 801 £ Bim RIS LN . SN 502 Az B R4 ER: U
T2 801 M5 AL, PR /JHEAT 803 Z3d TS /7RI 802, A5 52AE 3 5 HWI L 4R 77
BEAR 509 Hfil, TR ATUEAT 803 /i vk HHUEHA B A48 506 FRAL, TR /7HEAT 803 5T
32 F7HEME 802 BEAT T AT F I B2 e B2 B 3 REAR 509 it N TS 77 o

A 11 B 124 B 13 B, Bk dE W EE R B2 501 R0 4 M e BE 502 12574 T AE 40mm~
60mm, J£ 2mm~4mm, & S00mm~600mm MR FRIEE 502 LM% HNEN
12mm~ 16mm [F%, 71 NIE RS 502 ML AN 25mm &FFA WAL 12mm~ 16mm
PRI AL

Bk IERIEERE A 501 TRl IE NI M BRI 504A, 11NIJE E SEEEl 504B
SIENIFER SR S04A T I IE 4 NI B GREHRBR A 505 AHIE, SKBLA NI RE e 42 502 5 1ER



WO 2018/196188 PCT/CN2017/094227

JEREGE 501 T ] g 3 4 o ol 1E A7 WIS SRR BEAT 505 Y BN 10mm~ 12mm ) U
TOEAT, Wl 14 Frow, PRmig A O (i 2E 4 Somm~60mm.  Frid iE W R G 1 S04A
FA XIS i 22 ] 504B N FLIE N 12mm~16mm. JEE N 2mm. KA 10mm~12mm
7o lEAE, A&l 15 Fros.

Bk A W e 24 i 2 H- 508 M A 40mm<60mm. 5N 4mm~6mm FARMR, (A
STRRFFA 12mm~16mm [ 2 ANEFL, - 16 fian. FEd 5 W5 e 528 R 509 41
N 40mmx60mm. JFy 4mm~6mm HIPH, WK 17 fioR: FrdiEF gL 8 506 Wit
12mm~16mm. &EA 8Smm~10mm. 5l 4mm~6mm [K4XE, WK 18 Fin.

SR U BB H A902A ME#SL U JEEH B 902B JE X0 4mm~6mm. 55 84K
40mm~60mm. =N 50mm~60mm IS IR A 50, /£ U JEEH A902A /2
R UILER B 902B —BHAWALAEN 12mm~16mm KEFL, WK 19 Pk, Frid i
R F7URFT 803 ELAEN 10mm~14mm. K274 50mm~60mm FIERM:, 1Kl 20 FroR.

w21 fE 22 Bion, B2 SidE 2 R rk: 3 BRI 2mm~3mm, EER N
40mmx40mm FI77 80 7234 2 A A PRME F A BEAN 12mm~16mm [¥) 2 MEfL, B
FLH G EE A 100mm~120mm; 455374 3 AT EHFEEAAN 12mm~16mm ) 3
ANEAL, PEFLALEEE Y 40mm~60mm; A5k 2 FF(A] 12mm~16mm fR3EFL A A
AME N 12mm~16mm KT F7H2IE 802,

i 23 Fios, Brd IENIEERESE 501 32 U ia B RIR 4T 6 BhaAE HI AL TP 4 o B i (1)

2
Emﬁszﬁj,;mﬂaﬁﬁmgﬁ%anmﬁﬁﬁ%,hﬁﬁmﬁﬁ%anmﬁﬁ

i, moNEE3.14, L NIERIEERESE 501 SRS, NI E 32 502 fhn 52 TN 77884 803

3
ﬁEF%ﬁ&ﬁﬁ%ﬁMEK:Q?Q%QL%$&ﬁﬁmEE%ﬁn%%ﬁﬁ%,b
— —tan—
2 2

MO R 502 BERT, = N EE 314, NN ER 502 MKIE, Kk AMRIE S
502 F BHARAHIRIEE: IENIRERESE 501 AN GRIEE R 32 502 75 T4 sl A RO NIBE K™K =0 B
PRAREFWIE R 5 P, AEETNIREEGE 5 P AR A H IE AT R EARAT 505
[ 52, AEERIFEREGE SO1 A6 NI 3% 502 “PHIR A A o R LE 6 K 8 S 7 s 503

Wi 24 i, Bk ENIERESE 501 GAE RIS SO1A 0 IE NI B2 RS 3 A5
501B, NI EZE 502 A0HE L it 42 220 S02A R0 A7 A2 it 4240 502B;  IE I EE A



WO 2018/196188 PCT/CN2017/094227

501 5MRIE RS 502 70 1E MRS G 503 b s 2 WI B 45 0 P4 o5 7RI NI
JEEGE 5 P AL SZ BIEAIR 77 5010 I, AW R B 32 T4 s in) Bigsly, D) R A R
AN 501A MIERIEEREZEA T 501B 32 JEIR I RE S, S i 42 /o AT 502A A0 4 M FZ ith 4
Al 502B SZhi ke RE R, HEFRIE R 5 P i & 7 IR 53R 77 5010 P #dER
P B2 S B4 1) T izl MR RE R 42 2 T 501A A1 NI FEREGE AN 501B 32 hi B Ti e
&, IR /E ) S02A AT i B4 502B 32 MRS RE &, AEFNIEE A SE 5 -
MG TR SR 77 5010 S

Bk SE a5 R A R B R i s it 7 X, (RAR R BFEAN IR T Bk sty =, A E
BIA R I SE BN B OU T, AR SUBEAR N 52 BE A HH IR AR AT S 1T 2 DL st . 8 it
BRI JE T AR W ARG



WO 2018/196188 PCT/CN2017/094227

R E R
1. — Rl G AR AR e NI R R G e by, LB T, BfEEE
EIREMAR LR SiAE (2) MG AE (30, ERIERER (5, ERAERMNG (8) MK
7k

RIS (9 PrAHEFNIE LR (5) GHEENIERZE (5010, FMWIEHEEE (502) Al
IEANIE AR (503), PR ERIERSE (S0 7 THNIEREEE (502> B, HF#H
(b B 2 R, IE R AR (503) LT IERIEERESE (501) AN R B 4
(502) S Im kil FridEFNIBEE L (5) £ AP pl il 5 24 At
(8). BRIEERM (9 HRAT LM (2) AAEH (3) b, PridE8RAEEM (8)
Ab T BTN FTIEAT (803), N HNIEERE (502) JEINTIN /7; FrdkBikiiRf (60 Mtk
RIS (603) WismiEid AR (602) MAEAETNIEER (5) Hik,

2. TREEBCRIER 1 Bk B4 il it o R VR ) IR BN A W B S e ), AR
EAET, PriRIENIERERE (501) ZHMRGRIRE (60 ZhEufE M b T B i 1L M

_ Elllﬂ-z
217

MAE, n NEE 314, L NIERIERSE (501) KRS, TR RER (502) Himsz s/

Bk » Hb By NMIERIERER (501) FRPERE, L NIERIERZ (501) KR

3
BT (803) 4 L7 LTI A MBI K- =20 St By WS IER: (502)
——tan—
2 2

st ie, L ARMNIEEEE (502) BMER, o AEE3.14, [ ARNIEHEE (502) KK
JZ, kNS (502) HHPRAMWIE: ENIEREZE (501) MMANIEHEEE (502) £
ST AL RNIEE KK =0 B UE RN RS (5) PHial, EAEFRIEER (5 PR
A R SN REE IR (505) [EE, Pk kNI RERERRIEAT (5050 vy U AR
Fo

3. MEBCRIZER 1 Bk B4 il G S R R F IR BN M W B e ), s
EAET, Pk NI EEE (502) i imii Ay 0 M0 e BE 8RR (509), JIrd 182 /3 iR
(509) WA L% B A EME (5060, Frd TR /78T (803) HEH FMEF &7 £
(506) H. EHHSEAL, FTIR SO0 LR SRR (509) 72 GO 71T e R A E R
(508), MNIFEZHEZE (502) fimid il i NI R A EZE (508) M.

4. TREEBCRIER 3 Bk B4 il i o R VR IR BN A W B a4, AR
EfET, FrdERAERMT () AfFERAERE U BE (801D, TN /JIEE (802), &
RAERE U BE (801 H 2 MEREEAL A (3) by ridERGEE U BE

9



WO 2018/196188 PCT/CN2017/094227

(801) L BA M TREMIER ST (501) WEEESL, TN AIRE (802) [z
iR B g% U JBE (801) Aumi b, FREIMEM (803) ZFIL A LA (3) MM
ZME (802 5 MRIE RN AR (509) HHE; Frid ERAERAM (9 AEEREE
B UE (901 FAER UREH (902), BRL#ERE UE (901) H 2 MgERE E AL
SRR (2) by BRAEEM (9) LA TRERIENEMEE (S0 METEEL; #
WIREJE S (502) Zesm ARFRR, MR e/ 2% U JBEHR (902) b IENIERE
Z(501) Wasmsy Bl B R EEN (9. BERAER UKE (801 HIEEALN.

S. MBEBCRIZR 1 i (0 -—Fhgs bl G s 7R AR R 20 (R 22 W 3 e 2544,
HRAEE T, PR ANIBE RS (502) i [, (ERIEERERE (501D w4 led iE A
TN R R S04B. IENIERERERE S04A; PR MNIEERER 504B. 1ENIEREG
B S04A I IE A7 GEEAR IR (505) A

6. MRHEBCFIER 1-5 AR — T IA A% i S\ bt M s 78 R IR AR 5 ) 4 = I 2 42 242
Zhy, HAFEAET, PrAHEIERIEEREZE (501) FIMIERER (502) BIATE 40mm~
60mm, /& 2mm~4mm, ¥ 500mm~600mm MR FNIEHEEE (502) ZMZHNER
12mm~16mm [#%, HNIEELR (502) HMAZUN 25mm &HARAEA 12mm~
lemm AP IE AL o

10



WO 2018/196188 PCT/CN2017/094227

K2

1/6



WO 2018/196188 PCT/CN2017/094227

9 ] 5 8
f802
| { 03
i i %
509 506
Kl 3
507 5048 508 506
(o Q&
N 1H
ﬂ/ 509
Kl 4
901

507
508 509 N

K5 K6

2/6



WO 2018/196188 PCT/CN2017/094227

G0LA \ o
9078

|

K 7 K8

801 0 807

ollie
OO

K9 K 10

7

3/6



WO 2018/196188 PCT/CN2017/094227

H{48 507
(& 0
N L[]
K 12
{7/
O
O
Kl 13
0
S04
505
D
K 14 K 15
509
08 *

K 16 K 17

4/6



WO 2018/196188 PCT/CN2017/094227

. 907

O

K 18 K 19

503

K 20

0 .
2.

K& 21 & 22

5/6



WO 2018/196188 PCT/CN2017/094227

[
<

K 23

H014A 503 5018
< @

5074 5010 \507B

K 24

6/6



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/094227

A. CLASSIFICATION OF SUBJECT MATTER

F16F 15/02 (2006.01) i; AO1F 12/18 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

F16F, AO1

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, VEN: fitfi, 2, WENIE, &RE, ke, Bk, NIE, BR, quasi-zero, rigid+, shock, stiff+, isolat+, vibrat+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 102678804 A (SHANGHAI JIAO TONG UNIVERSITY), 19 September 2012 1-6
(19.09.2012), description, pages 2-3, and figures 1-2

A CN 105864339 A (FUZHOU UNIVERSITY), 17 August 2016 (17.08.2016), entire document 1-6

A RU 2240406 C2 (UNIV IRKUT SUPPLY NETWORK), 20 November 2004 (20.11.2004), 1-6
entire document

A RU 2557865 C1 (VALEEV, A.R.), 27 July 2015 (27.07.2015), entire document 1-6

A IWO 02069693 A2 (DOTAN LTD.), 12 September 2002 (12.09.2002), entire document 1-6

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

A

“gB

“

“Q

«“p»

Special categories of cited documents:

document defining the general state of the art which is not
considered to be of particular relevance

earlier application or patent but published on or after the
international filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date
but later than the priority date claimed

«

“x

«y>

&

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

05 January 2018 23 March 2018
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao WU, Jie

Telephone No. (86-10) 62085542

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT Tnternational application No.
Information on patent family members

PCT/CN2017/094227
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 102678804 A 19 September 2012 None
CN 105864339 A 17 August 2016 None
RU 2240406 C2 20 November 2004 None
RU 2557865 C1 27 July 2015 None
WO 02069693 A2 12 September 2002 US 2004079065 Al 29 April 2004
AU 2002233617 Al 19 September 2002

Form PCT/ISA/210 (patent family annex) (July 2009)



EfrE RS [ b i
PCT/CN2017/094227

A EIl b S
F16F 15/02(2006.01)i; AOIF 12/18(2006.01) 1

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  taEM
2R IR AR BR L SOk (PRI ) 2R RG22 5)
F16F, A01

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

TE [ P R I 20 1 L TR 2R (R R A4 3, AN R RE 3R] I Al )

CNABS, CNKI, VEN: [k, 3, #EENIE, BB, &3 Bk, NE, BE, quasi-zero, rigid+, shock, stiff+,
isolat+, vibrat+

C. iEPSprad
e SIS, BER, JEYIHSCRTE A S BRI B sk
A CN 102678804 A (h¥gAZiE A2%) 20124F 9H 19H (2012 - 09 - 19) 1-6
BB EE2-37T . E1-2
A CN 105864339 A (f&IN-KZE) 20164F 8H 17H (2016 - 08 - 17) 1-6
&3
A RU 2240406 C2 (UNIV IRKUT SUPPLY NETWORK) 20044F 118 20H (2004 - 11 - 20) 1-6
&3
A RU 2557865 C1 (VALEEV A R) 20154 7H 27H (2015 - 07 - 27) 1-6
&3
A WO 02069693 A2 (DOTAN LTD) 20024 98 12H (2002 - 09 - 12) 1-6
&3
[ a4 sopiecks myg ot b . TR R
x| FSCHER RS KR, wpr ZERIE H SRR H 25 M. 5 R AARRAG, (B4 T B
2 . - . s KB 2 R B R O 7E i L
“ar UK BIRREF R T I Bk — Bk A ot , .

“x” RERABKHSCIE, N FRZSCIE. AR BRI A
wpo e BRI 2 RS 2 5 AR EOTE A i S R X ™ e =
L7 BTRERHR SEA T SR MR SO, SN — B A “Y” #um%mxﬁ ISR L e 2 e S NS Py
b %%@Fﬁﬂ%%ﬁ%ﬂ%@%%@ﬁﬁﬂm%i#(mﬁw %WE%E r$ﬁﬁﬁmAﬁﬁﬁﬁ5mﬁ”E*ﬁ#mﬁ

‘l/ J
“g7 WROASKAT. MEAL BIE AT 20 FF S g RRERIMSTH
«pr AR AT E T R FEIR T T R RS S0
= P 2R SEFR sE 1 5 #A [ B A R AR 25 iR 27 H 4
20184 18 5H 20184 3 23H

LSA/CN¥) 42 F s 25 Hh 1t ZRE R

A A R ANE E K 40IRFEAUR (ISA/CN) Ry

Hp [ b T v B TR S ke S 100088 0
HEHES (86-10)62019451 IG5 (86-10) 62085542

& PCT/ISA/210 (Z82T) (2009%E7H)




ER RS EETe
FTRREHBESR PCT/CN2017/094227
R 55 R LR A Wi A A s
CN 102678804 A 20124 9H 19H c
CN 105864339 A 20164F 8H 17H c
RU 2240406 Cc2 20044 117 20H c
RU 2557865 C1 20154F 7H 27H c
WO 02069693 A2 20024 9H 12H Us 2004079065 Al 20044F 4H 29H
AU 2002233617 Al 20024F 9H 19H

& PCT/ISA/210 (FIEEFIMH) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

