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(57) Abstract: A large vibration amplitude, vertically-free, and torsion-
al-coupled vibrating wind tunnel test apparatus, related to the technical field
of freely vertically bending and torsional-coupled vibrating wind tunnel
test apparatus. Gear blocks (5) are fixedly joined to either extremity of a
transverse beam (4). Threaded rods (2) tixedly joined to either extremity
of'a model (1), the transverse beam (4), and the gear blocks (5) make ver-
tical bends and torsional-coupled vibrations along with the model (1), thus
driving gear racks (6) meshed therewith and sliding blocks (7) securing
the gear racks (6) to reciprocatingly translate vertically along guiderails
(9) tixed to the ground. Vertical springs (8) correspondingly connected to
the sliding blocks (7) provide a model (1) suspending system with torsion-
al and vertical stiffness. The springs (8) only stretch and distend linearly
in the vertical direction and do not tilt laterally, thus ensuring vertical lin-
ear torsional and vertical bending stiffness for the model (1) and effective
restriction of lateral freedom. The apparatus implements large amplitude,
vertically-free bending and torsional-coupled vibrations of the model (1),
and the springs (8) only stretch and distend in the vertical direction and
do not tilt laterally, thus eliminating the problem of a conventional freely
vibrating test apparatus in which the springs (8) produce marked tilting and
linear torsional stiffness cannot be ensured, thereby restricting the model
(1) from vibrating laterally.




WO 2019/019246 A1 {10001 0T . 000

RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ,GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

(57 WE: — A AIRIE B i A ARG R KRR R E, BT B d S A & k3 5 XU
R E ORI, Wk (5) BEAEME (4 P, BEEME (1D WinfE () Mg 4)
WH (5) BERA (1D MBS MAERGIRs, W5 KW armi o) AEEKRR (60 MigH (7)
WRE R LT (O M EMERFE, EEARR (7D ENEREE (8 HEM (D SR
ZER AL N, #ER (8) R B m &Pk fr A, A K A A ER, SRR (D
o] 2 PEAH B R R TS NI BT, T B R B A A R BB AT SE U A (1) RME B i TR A R
2y, FREE (8) R AR AR AR AN R A TR, A AE AR S H IR AR RE R (8) kA&
WS ASURE T JE i PRAIE R AR A ML B R, HLADR TR (1) AR AEM A IRE) .



WO 2019/019246 PCT/CN2017/099364

[0001]

[0002]

[0003]

—MPRIRIE B B =2 A AL 2 IR KRR

BRI

AR AT —FIA] USSR IRIB A RS AL AL A SE F L IR /Y B (]
AR S IR RIS E, BRI R BT KA L& B A 3R 5 IR (7 5
. SRR ARG B S R AL & IR U SR eV si 1) B (R4 F
gfy, T P 5 L (e O 58 SRR T F A VE AT e A S R

HREOR

SREERCA BRIk E ik e byt s YR it U = e U S 2 N 1 E 3 LR
REIR FECHA R —MEE L, BRAMESIRSER SR T EAN, H
FEIRSIERE A RIS IR S BAS A AR A F . 250 B iR & Skohiflge e
ERAMHESETRTEELY, (LAETRERS, SHAE. WT/MRIES
AMEEIRs), HHE R E R RO N, S IRehiI R ] LA 1EUH
RN, HEULIEE SN LRI SR (H2 5 f AR S IReh
AUFARMERCN , S8 & A0 B AR, 5888 JLMRIBEANH et 2%, RIERE
EIR ARG A SN AT RE L, MeSIREHER, BEEH868
WESRESORE. B HAZFAHILERE S IRSIRIBEON, SRR MRHEOR, 3R
ZHN . — A D ARIRIEIE3 Z AR, IRZEAT] LIRS (EXTH5RA
PRIEA B AHLIFARE O, WEERE S IEH B, FREA SR A RI35°, K
HIRST B i S AL & IR B R AT TA Y

SN

AR A R BB AT 108 R A 5 S AR SR A 2 T BORTE AR
T B P S AR S RN BT 2, S HE—Rial DUEROR Sl R 7 A e
Rz, RIEAIRIEZNE B i S AR S IR B B S AL
ARSI RR E AR IR BREE. BRSO TR £k
HEMSTE

EEINR) AP S



WO 2019/019246 PCT/CN2017/099364

[0004]

[0005]

[0006]
[0007]

[0008]

SSUNAIES

— ARG B S AL S IR KRR B, R B IRIE 5 Rt Fa
AR AR RURIR G B a1 . 1B, A3, P4, 555, 15iR6
VY. ST, AN FIRELSE Q) IR g T R4 FIRAS
ElE, JFRUEER R OS82 B4R, BRIP4 E S RS AL
TWERSFM, Z3EEEHMES WEQRIERESNIL, FHILEEEER
N7, AIREEETEIIRT I, AitieS ks &, AL IFNG SR i
AR S IRE), W6 MR R0 R IRT, TERE S T i
FTRREZY), SRESTE MR R R A R A AR AR A TR R R
SHIAROMRIR AL L FIEe . SRS IRIEFNES . BEm PEhR SR, BHE &
B INBEATA IR 61 JEE -

R BAE mA

B SR

AR AR SRR R A B AR SRS ER (L R By, LRk
AP A S a2 e m AR R, 52 JLTRI RS, IR R b i
R NI BRI ANES R R ST AL AN R NI B S IR SR TR B AR )
TREEMRTE AR, B ARG ARG R R A 5 | A B JLART R e AR
JEEVER LR S TN . A, AR TR B EE, SRR EE
TETRRIEN 22 SRR R B B, T H AR I

ST 6 P 1) T 0 B

BT PR

K 12 B E S A R B RIS 5 B & -

B VRN Q0BT 3URAE; 4RRE: SIEER 6IAIR; TIEHR; STHE; oL

A IS5
A% W AR ST =
LA S5 G BOR T SR R ALR 7R & B A B AR St =X



WO 2019/019246 PCT/CN2017/099364

il N

[0009]  WENFTR, KiEEASAMEIRDREMEEL. B2, BE3. B4, %
RS, WitRe. TEER7. MESFISEIOE M. B SR 2. M4 (MR45 KR
SEILE) FHIREREIGEE AR, JRRERID. A BRSTERERTY LSRRG B H
AR S IRed T, WERlAIR6EIE s, 5 RIR6E S ERTE RN
O L REZ B Iz s, TR LR VER R SR 7 A R e R g A A T AN = R
FHEE NI SR RGO R NI R, 1% E AT AP R O0 £
GERERANIRMBIRSIS RS, SR JUMRIEZ (LA R SR A R S R R 2k

PRI, i E ] DU SR M iR sh 1 & A2



WO 2019/019246

[BUFIESR 1]

PCT/CN2017/099364

PO Z SR

—RIAIRIE B SRR S IR R IRE, BSIEET, B
R B AIRME B PR R AL & R KR SR B AL TR (1) 1R
Q) BREE3). BER@4). WIRG). WitR(6) TEER(T). Q)M
B9y BRI FImELSH BT Q); 1R Q2T %@ T IR E3)E
E, TFRIERBE (DAL LSBT Q). BER@FL: B Fim/E
FEHWREG); MTHRRGOMM, ZREEHHE®); MEQ)ERE
FH9).L, RO ERE BRIESIEIEBRT), WR6)E EETR R
7).L, RRG) S RIRGE G, BRI HR(S) [F] 25 8 S T A
EIREN, HEAIR6) K ZHAE T LANEIRT), EHE®)NHT
LT EEzE), MEQ)ERgE IR R A R A A & A
e

2ARGEACRIZESK BTz B AIRME B P S i AT & P s XU U
WE, EFIEAET, FrkeysRG)M s o RIEEI(D IR &
MIRSIRIEAN AL« R FEIRIEZER, 5 ARG I A7 AT
AR (6) 1S5 -



PCT/CN2017/099364

71

WO 2019/019246

oy

Bas) £
o
0 .
v o ]
[}
o
1
R
[P P

NRRRRLLLL _

e

K1



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/099364

A. CLASSIFICATION OF SUBJECT MATTER

GOIM 9/06 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1IM 9; GOIM 7

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; CNTXT; VEN; DWPI; SIPOABS: K, fRIE, JRa), B3, R, 4, H¥, BE, Bk, S, twist, wind tunnel,

bridge, gear, oscillation, vibration, amplitude

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A CN 102175418 A (HARBIN INSTITUTE OF TECHNOLOGY) 07 September 2011 1,2
(07.09.2011), description, paragraphs [0006]-[0034], and figures 1-11

A CN 101419117 A (BEIHANG UNIVERSITY) 29 April 2009 (29.04.2009), entire document 1,2

A UP 09210839 A (MITSUBISHI HEAVY IND LTD.) 15 August 1997 (15.08.1997), entire 1,2
[document

A UP 2002082014 A (KITAKIYUUSHIYUU TECHNO CT K.K.) 22 March 2002 (22.03.2002), 1,2
entire document

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

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

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

“L”  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)

“0” document referring to an oral disclosure, use, exhibition or

other means

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

“T” 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
“X” 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
“Y” 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

22 October 2017 02 November 2017
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao WEI, Xiaowei

Telephone No. (86-10) 62089508

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/099364
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 102175418 A 07 September 2011 CN 102175418 B 10 April 2013
CN 101419117 A 29 April 2009 CN 101419117 B 09 June 2010
JP 09210839 A 15 August 1997 JP 3358929 B2 24 December 2002
JP H09210839 A 15 August 1997
JP 2002082014 A 22 March 2002 None

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



EfreE RS i fiEs
PCT/CN2017/099364

A A E

GOIM 9/06(2006. 01) 1
T8 E Fr £ )40 22 (TPC) B8 5] i 44 IR B X 4 2R TPC R Fh 3 28
B. 2R ST,
T %8 IR AR PR BE SR G 2R R F4r 255)

GOIM9; GO1M7
BB TEM AT A A B BB 1 PR B2 STk DA A AR 22 S0k
7E [ Bt R 2 R 10 B TR (BB IE AR, MR oD )

CNABS ; CNKI ; CNTXT ; VEN; DWPI ;SIPOABS : R, RiR, ¥Rz, Ezh, B, 5, %, MG, BH, B, twist,

wind tunnel, bridge, gear,oscillation, vibration, amplitude

C. X TH
iy SR, bR, RSB FHE FIACRE SR
A CN 102175418 A (MS/REETLRZ) 20114E 9F 7H (2011 - 09 - 07) 1-2
A E 6346, E1-11
A CN 101419117 A GGEEBIZAIARZE) 20004F 4H 29H (2009 - 04 - 29) 1-2
£
A JP 09210839 A (MITSUBISHI HEAVY IND LTD) 19974F 87 15H (1997 - 08 - 15) 1-2
£
A JP 2002082014 A (KITAKIYUUSHIYUU TECHNO CT KK) 20024F 3H 22H (2002 - 03 - 1-2
29)
A

[ scoprrecrassmispm .

LR R A«

*  SAISCIRR AR,

“A” AR RIFRSCRIRAR T A BR — BORES B ST

“E” TEEPR R EHR SR LIS ARG HIERER

“L7 HREXTAL AL SR AG B MREE A, BRI 7 — RS I
%%g?ﬁ%ﬁ%ﬂ%ﬂﬁmﬁ%ﬁmﬁﬁmmiﬁ(WE%

WROSR AT A BN EANTT AT RIS
AT H 55T E B R H AR T BT Sk AR Se A H f ST

“n”
“p»

“T’E$mﬁ&%%ﬂEZF“ﬁ 5 RiEARIRAL, (E0h TR
R BAR R A JE SO

“X7 RERIAROCISCAE, $@%@ﬁiﬁ I E RGP R A
B e A B A

v AFRIAEREIS A, éﬁiﬁ%%*%ﬁ%
Hix Wmuﬁ?ﬁﬁﬁﬁﬁAﬁﬁiﬁ%

A B A G

[RIHE & FI A

%
T

“gr

EfrfR LR 5
20174 107 22H

PRt =18 &5 %y 5 1
20174F 117 2H

TSA/CNH) 42 FR AR 25 H ik

A A BCAEANE [E Z AR AR (ISA/CN)
o [ Ak 5 AT R X TS T 6 S 100088

HHEZ (86-10)62019451

B

LI5S (86-10)62089508

= PCT/ISA/210 (5E270) (20094E7H)




ElEese £ 7
XTREEHHER PCT/CN2017/099364
K 8] R Wi ARG R s
CN 102175418 A 20114F 98 7H CN 102175418 B 20134 48 10H
CN 101419117 A 2009 48 29H CN 101419117 B 20104F 6H 9H
JP 09210839 A 19974 8H 15H JP 3358929 B2 20024F 128 24H
Jp H09210839 A 19974 8H 15H
JP 2002082014 A 20024F 37 22H ¥

#F PCT/ISA/210 (FIEEFIMIH) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - drawings
	Page 8 - wo-search-report
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report

