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(57) Abstract: A laser vibration detector (3)-based machine (1) cut-
ting real-time vibration monitoring device and a vibration detection
method, wherein the device comprises a laser vibration detector (3), a
data collector and an industrial computer, the laser vibration detector
(3) being connected to the industrial computer by means of the data
collector. In order to block foreign matters such as a cutting liquid
from affecting the laser vibration detector (3), the device is provid-
ed with optical path protectors at the laser vibration detector (3) and
at points to be tested, wherein the optical path protector comprises
a plurality of optical path protection sleeves (4) and an optical path
converter (5) used for connecting the bent optical path protection
sleeves (4); the optical path protection sleeves (4) may be mutually
spliced, and may be coupled with the laser vibration detector (3), so
as to allow a laser beam emitted from the laser vibration detector (3)
to be projected to any location of the machine (1), thereby obtaining
a vibration response at any location while the machine (1) is in cut-
ting vibration.



WO 2018/098656 A1 {001 01 0O 00

CH, CY, CZ, DE, DK, FF, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

G WE: —METHEOEWIRM 3 MHLR (1D TIHITRE) SN N E R TT%, RE AR POtk
B3 HEEREML AL EHL: BOCIWRI (3 M HEREMERE 2 T HHENL, 4 THREYH
WA FOEMIRAL (3) WM, REAFOCMIRMN GO 5N L BB RT 4, e Ry
SETEETIOLHATE (O M TEZETFCEAE (4 ROEEERSE (5 SBBRESE @
REWAH B PEEE, HLAEW SWOCIRIC (3) ME G, MEBOEMIRM (3D K BEOL e R AT LA 2IHL
R (D SHBERAE, BEMZREIUR (1D YIHIIRs) I E RO B B IR B



WO 2018/098656 PCT/CN2016/107889
1

T BOCIIRBCAIN ARG B IR 5L 02 B A IR 7%
ARG

A g T IRBN KBRS, BAREE SR T BT IR AL DI IR 5L i
HEE N IRTT %

HREA:

HURVTEIR S I G AEAURIE A RS T 1 — AN B AT, Hor T 7 URK A 9938 7 &5
AL BT SRl UIEIRE PE AN SR A B AT A L R AR e T RO IR SR AR
PR AR O i, HIWPREEE R, e n DASeHl sk e . @il il S R R R sl
o, FTRAVF 2 HUR ML A SR R ] T HURD A, A= fe, H5nl N FAUR TR T
ORAEIRBERRAF R SR Bl M I Uk AH R A% G S B0 IR BOME RSTROR, AT (2
), IR RS RST R RIEAR R IHUR DT IR a) L R &K, i HYTHN. <
J& B AR B I 2Bt EEE AR KT, AT M — R @ g sk % . BORE
W R LR IEAE S i B QR PERE I AE 77, BRI AR IR . I s A
BAT AR G55, B Ko TERE A R E B AR TERE R Rl = i, R
FBUARTEBE MTEAT BT 7 PEIAEAR, 5 AL RN B AL I B 5 2 i 1 AL .
RANE:

IR BARAFE AN R, A B3 Pk T BO GRS BRI B % 30 SE A
WE LIS, R ERHROCIIRE B RS T EAL; FridEot R GE T
Bl R EDGERLE TV EHL, v T RETTENRESE SR BOC IR, AR B —Fh
BT ORI PRI B IRBISL AT A B, 12238 B AABOCIIRACS FI ml i B AL
Ry s, Pk e RN BB S TG ORI TR T RE BRI (K et DR 97 12 (1 D i e s
Pt R I RE A TP, HAEW SEOCIIRCCHRC &, R EOCIIRECR HKEOLE
Fn] AP BINUR S M AR AL, B BRASH LR DI RS R B AL B R IR B R o

P s e M as RS IT SR Ah e L B AN R AN, TSRO e N SOt s, Ot
I B I A e RS B LI IR I T AR P

HTHURMIS B EZR, N T REDLR RN GRS, ot RIS T ERE
P, HEERS 4.

T AFEG O FOGRERAR, 37 EINRER BB IR 4, Iridotigse i
FEE TR A AR A 3T M 5 Ah 5

N T IR AR ENR TR ARG, e rRin i aamioe sk, prid
JeSk i B EAT A NOEIE,  HR S RENs 5 G R RIANE SR, A i AT RE NS L B A



WO 2018/098656 PCT/CN2016/107889

JE R ) 45

FESCBR AR R BB B A, b O A U, B AR W B A ORI I P, AR
(Y o] o2 W ELAE BB b, Sy I BE S AT RUBEME 31, AR T (IR G B AR I T A RST

PG ER AR S C ARG WL R, il e % R ) — i B 8 L5 D R AR PP TR B, 3 b — i
REMPIE R ORI WA M, FENREL I W B A R A R S AR

VR PRI E— 2D ot Tl e o P U0 AT B 8 VR R e PR I A R O HELGT R R, T
RHEA T R D B AL S) . HR] DA iR AT R R R R A R, L AT T3
JEE 5 o

PTG g AR S G e 08 BB LR _ERIACE M AL,

FIT B AR 4R 2l S i e 0 2 B0 A R IMARAAR 37 &, I MR OR A o b Y B A D
&, Retg i IR A B EAENUR b

AR 1 BREMYURTEE SRR TARRE, PR BOCINIRSGE T MRACIR T & 2 3 AEHL
R HhAR ) b

AUR 2. RO AR Y 85 A AEHUR B 30 A8 T o i B

AUR 30 o3 AT EENDER . R ORI R AR AR AL B A T, B IR ] DL OB IR
AR BSOS B SSE RIARR LR B AN I A2 B, FFITSRAMAT] & 15 08 B2 ) e A
By IKCP A P B R R R BB DL OGRS ARA £ AR A B, DA T s A
A ARG R B xS

AIR 4. BATHURTHARBNSES, DIV G CR 37 d OB 2 7599 2 S PUIR ) 22
Ko SRR, WHEATEERS, AR S, WREHTEER 4, BRI 22K,

AR 5. HFREIEISKRE, AREENUR RGP IMAASFREGE. s, IHER. U
HIRZESH, AERNTIETHT, @ Bob IR SGRBEE FBLRFEAN I S A B KRS
MR, FE B R AR L R ARENE T B BO%, B s A0 o b T AR R
L CISAE

A UK A TP TR KPP G R LRI 4 B0 IEHTE 20 75 2 SEIRIIHR A 2R B PR J7 2408 4
Wz
AR A-1: BB BOCINIREOR RO R B BIMUR T4 1000 5 L, JRIE e E 7
ABCEAC T m T RS, RIS SIUAREAT s

MR A4-2: FEERE A EERALT, DB OGTE M AN I A7 B R IRBI M R, AN B R
AL =K, FFE R B RAR ST SR R, B i A5 3 77 VAR A AR B e 2



WO 2018/098656 PCT/CN2016/107889
3

IR 4-3: LR =R 4 B RIS IR AE 340 . 2 REA LA K 3 REAlE s, W=
WIRIRIGIEI A, . A A, 2154, . A ALK 3 HEIRMEA . A, ATHEUTAR,
DUJIE AH NPT 55 PR AR AR s 30T, TR FH B G IR AR 47 25 B3 $22 8 2 mT DAY A2 S 9 1) 22
R, WRNHFHLLT AR, WiFEZ IR R 25 FEREIE 2 (B an 38k 37 P2 55 AF R, 3
AR ED, LR 2 ER,

S=(A+A +A) (A +A +A)+(A + A+ AN (A + A +A)<1%,
A, SOAMRART EE IR, A A A SN IR BN =R R
RS AR A A ACRE IR B IR =R INAERAS B PR 30 i B AT (1)
2 REAIIEA s Ay Ayy ACREE—IR. BB ORI SE =R FRAT MR S AT (1) 3 A5 AR A s

IR A4 AR, P S SRR EE AR AME S, R AT DA
AT (1), NMHAT AP, AL, WaksafB8 i mRy 2 Esr, B
W REDR
P e B -

P 1 A R B ) — AN St 9] 1) 45 M) s = I

K 2 A& B 1 B GRE L B 38 1 45 MR

K 3 2K 1 R R s =

K 4 & 1 BIAKCE M R RE R 45 MR

K52l 1 ek Rz E

o 1-0UR, 2-JJE, 3-BOGIHRI, 46, 5-6iibEs, 6- /KA,
750, 8-FOGEE, 9-FRN, 10-MDESk, 11-HEdE, 12- K,
=R s W

T T 4 A B I B St ek A i IR A VR, i 1~ 4 BN, — T O )
PRAHIH LR VAR 20 S i 4 0026 B Rk i v, B2 B A RO GR35 A i 4RI 2% .
WA BE KBS T EAL Frid ot IR 3 5 4L ks 1l i Bl R EGERE R
TV THENL, FridEdRes 5 AR HRE R EANIR 1 F, N T R4 UIEIR S 580t
TRAY 3 BIFEmT, AR FEOEIIRIC 3 BIHLER DI E R 2 S #6000 258 B AL OB IR 3 518
T TIH 2 2 & EH G RY 28, Frid g R8s RS T CEE R Y 7 4 R T iedk
P EE AR 4 FICREE B2 55 PTIRCRE LRI 4 BEREA] B PHEL, HAEW SHOCIMPRIL 3



WO 2018/098656 PCT/CN2016/107889
4

MG, Pridesie sy 5 URPIERANE 7 KBS 7T AR, HTEBARBOCGH TR
JEBE 8, JLERIL IR IS 7 BeNE S GIR IR T 4 AP

HTHURMSE B EZR, N T REDGR RGN RIETE, Fridots R4 4 %5 T4 EH
BRI, HAEW 46 .

T AFEG O B ERAR, 3T EINRENBCE G R &, Fridot et
FEE TR A AR A 3T M 5 Ah 5

N T IR GEAER R ENR TR ARG, Pridotig /iy asic a0k 10, frig
M6k 10 1 Ja s i EAT s RDEIEIE, HRIm BN SOt IRy 1 4 AMERE, Aiim B B AT BENE
P A P R B B 11

FELE R 4 EBRLEAIRR 9, b9 AT RUBE 12, RUEE 12 Ref B B AL R ) 4
P, AR 9 [ i 8 BB AR 12 B, S —sm GRS AH N OB 12 W3y, Betg Jr &g
LR 4 FIKIE.

P S RS A AR HERL PR, PInd e e BE V) —im BE 8 ot R 10 4 AHIESRE, b —
I BENE I S G R B R, R RE R i R B AT e A R S R

VRN RG BRI BE— 2D it , ikt e e A L AT RENE R B e 44 B (1 A PE O HE B 2R,
AHE A R AR B AL Bl n] DUB I e i B e e B AR, L i IR T )
S H 5] .

FIrid e Ry a e B RS W EAENUR 1 ERKT AR 6.

SR P 2 T B IR A AIHILPR D) B IR 3 Sk e 0 2he B AR N v, Rt B R

AR RRRUALR 1 IRE R TARRGS, IREBOCIIRIC 3 M MR RS &2 de
FENUR 1 A6 A L

DHR2: RICEEIRIN B B AEN LR 1 AR H om B

AUR 3. RNk 100 SRR 4 DLAH A 11 BB A, #IR AT LK
FOLIMIRAC 3 & ABOE R BES BIOQE R IAUR KA G AL B, I 25 B XA
IBERE f BEAE . KT M BEAE 6 ARET XS R AY A7 BB BE BL OGS R 4 BRI 9 LA,
AT R DU ] DABRE T e 3] b Il o

DR 4 HATHUR | BEARBISEN, DD YCH IR 28 B IERI 202 153 2 SE T II )
ZOR, WG, WBHT B S, mARAR e, WkEHITDR 4, HRIHH 2 EK;

DR 5 FRIEISLE, AREYR ARG PSR E, daEE. THEE. U
HIGRIESESH, A RRIIUTHI oL, 3l BOEI IR SR BOTE RIA LR RS I A B R3]
WARL, I I8 R R ARASERE S AR (5 5 ISR, BE i S o 75 iR A5 H ik



WO 2018/098656 PCT/CN2016/107889

B B F A

LI 4 TR TR VAN G B AR P 2% B2 2 75195 2 SRR IR 1 22 SR VAN 5 V408
THR:

IR 41 B EOCINIR R HRBOE AR A BIALER 50 TJ 200 55 I, I EEE 4
WA P mERES NG, B GSINUR 1 BT

IR 42 EATREASEHEERIAI T, RS B AN S A B KRB R, AR RS
LR =R, FRIE B R S L T, 3wy A b v R AR LR Bl e N Y
A

IR 4-3: LR =R 4 B RIS IR AE 340 . 2 REA LA K 3 REAlE s, W=
RINAFAFIITEAT A, . A« A, 265004, A A VK S EAIIEME A, . A . AFHLLTAL,
DUJIE AH NPT 55 PR AR AR s 30T, TR FH B G IR AR 47 25 B3 $22 8 2 mT DAY A2 S 9 1) 22
R, WRNHFHLLT AR, WiFEZ IR R 25 FEREIE 2 (B an 38k 37 P2 55 AF R, 3
AR ED, LR 2 ER,

S=(A +A +A) (A + A+ A)+ (A + A + AN (A + Ay +A) <1%,

X, S AMKATELERRME, A AL ADHINE IR B RN = RN EA R
B RAE FIFEAIEA s A A ACNEE—IRS S8 T IRORTES = RIS (1 PR Bl e s A f
2RSSR s Ay Ay ACREE—IR. BB OSSR FRAT MR S AT (1) 3 A5 AR AL s

IR A4 AR, P S SRR EE AR AME S, R AT DA
AT (1), NMHAT AP, AL, WaksafB8 i mRy 2 Esr, B

T B EOK s



WO 2018/098656 PCT/CN2016/107889
6

BOFE kB

1L — AT BOCIIRA LR VT IR B e il A i 2 B, AR/ T S FEEOEMHRIC .
BRI BN iR BoC IR SCE S B s REAEDGER: 2 T EAL, N T BE4ET)
IR S SO I IRA 52, AR e IR ) — 2 T 08 DUHRA FIHLIR VT R ) S Bl A i 2
B, A AEOEIIRSCS I S B YRR AR AS, PSRRI A B RS TR
P TR T GRS CRE e e ds s Frid g Ry R tetH THt:, Heew s
BOCIIRBHTS A, AFABOEINIRSOR B IEOEE R T AR BINUR S M 24 B,
FAFHLIR T B PR 8 AT 72 A7 B PR B0 e A5 1

2RI AR EL SR 1 ik i 3 T HOC MR HLR DT B SR 3D serf R i 25 8, HRREAE T
Frid St i i M2 BT B IR R A5 JSOR BARAN RN, T U BOOLI I ROt JLigit
a3 bR Be e G ER ORI A B L

3ARTERANER 1 Frid i 2 T HOC PRIV LR VTR BD SER R U 28 E, SRR T
NTREDCH R IR R G, Frid G R oS T BB, H e .

4ARPEBRNE SR 2 Bk )2 T BOC IR IV LR VT HI IR BD SEi R U 28 E, FLRRIEAE T
Frid S B e 28 B FE 25 TR0 B A R 4 A 8 TR Ah 5.

SARIEBCRIEER 1 Bk 19234 T OGRS NLR T Bl R 3) SErf A I 2 8, HAREAE T
Frd St Ry 2 B AN 6L, Frdiyekramix B R 2 rotEiE, HiGmee Stk
TRIPFEIAE R, Wivm ik B Be il F 1 A B 0 R 1A 45

6 MRIERRNELR 1 Frid i 2 T BOC IR IR VTR BD SER R U 25 E, SRR T
TEICES AR A LI EA R, bR A R, RGBSR B P, AsR—
g [ e W B AR R b, B Re A RO ), Retl 7 B I E56 B R A R~

TR AR E SR 6 Frik it 3 T O MR HLR DT EI SR 3D serf A i 25 8, HAREAA T
T SE B R 20 B AR e % e, I e i 1) — i Be 8 S G BR OR3P T A I B2, o —imBe i
SR L s A, e B L B A A E R SR

SRR BRI ELR 7 Bk L T- BRI NLR UTEIN IR S SERF R i 2% 8, FLRFIE/E T
FIT s Jie 2 o N 15 B Rt R B e A P A P B A RE R, iR R RiE DAL B .
9P DA o g i A 8 e A R ) A, A i AT T B e B

9RIE BRI B3R 1 B 1924 T ORI VLR T Bl R 3h SErf A I 2 8, HAREAE T
Frid e g R4 28 B FE R 8 1 BLAEHLIR LK M 4

T0ARTEBREL R 1 Frid i 28 T O MIRACALR T IR S R I 2% &, HARE/E T
Frd LR ) Bl 5 30 S e A I 265 B B R DU RACIR S &, Frdd IR 40 & L i B A ik,
Be g L SR AR B AENLIR I



WO 2018/098656 PCT/CN2016/107889
7

1. —FRIBORIZESR 1 Pk (22 TG IR ORI A LA I 4% 20 S i e 0026 B 0 I 9% 75
%, HEFEAET: ARGt k.

DR 1 CRBAAFMPUREE R R TAERE, IRREOEIR OGEL IR SR & AL
PR A 1) |35

DI 2: RICEEORIN B 2 BEAEN LR IK) 30 T o (2 5

DR 3 RlARNDER . SR LU A R AL BT A B, # R ] LU IR
AR IO E R B PISCE AR LR KA A2 B, IFIE AT 5 150 R 1 e 4 3 1
BEo ARV RGBT R A A B B B DL RO ORAP 1 AR RO A2, AT 2l ik
A LRI B ) BRI E A E

DR A HATHURS FARENSETR, DAL ORI 45 IE R 22 15306 2 SE IR ) 22
Ko MR, WEATEES, QURARE, WkEHAT LR 4, HRHH 2R

DR 5 FRIEISLE, AREYR ARG PSR E, daEE. THEE. U
HIGRIESESH, A RRIIUTHI oL, 3l BOEI IR SR BOTE RIA LR RS I A B R3]
WARL, I I8 R R ARASERE S AR (5 5 ISR, BE i S o 75 iR A5 H ik
BN (A o

DR AR PP YC ORI 2 B IE R 202 153 2SS JUAIR 1 ZER A VR A BT

Nz &
D A1 HERBOCIIREOR 1 O R BUET BINUR E M TIRMG E, IR SR )
ABER. T =R, R R SR REAT 248

MR A-2: AT SRR T, PO I 3 DI 07 B R HRB M S, B A
AL =K, R B RAR SO S I I8 Y, 3k i e 3 A 43 B 77 V53R AR AR B e R (1
S

BUR 4-3: B =R A BRI RS AE AT 2 REARDA AL 3 REATIRAE, W=
WIMRFRIGIFEIR A« A Ay 2185804, AL A LR 3 IR A, . 4 . A FELFAR,
VOIIE B ] S PR AR s BT, PR FH IR GRS TR AP 28 HOZE e 0 2 AT DA 2 S U 4 17 22
K, IRANFH R A, NFE R BB ARY AR A () 038G 9ok ST B ARG 5
AR D, BB 2R,

S= (A + A + A (A + A+ AD (A + A+ AD (A + A+ A)<1%,
A, SRHINKAT EEIERRARE, A AL AR B IR =R SRAS M %

S RLATHE (I EEPARAEL; Ay Ay ACASE IR, BB IR = OGRS (M IR Bl i R (1)



WO 2018/098656 PCT/CN2016/107889
8

2 fEAIRAE:s Ay Ay ACNER—IR. B8 IO = IR AT (K IR Sh W R AR 1) 3 1 AR AL
DI 4-4: HlER. T R = RSN ERVEIRAME S, WA AT BA
NI (1), WEAT A, RN, Waks B R e, B2

T B EOK s



WO 2018/098656 PCT/CN2016/107889

H
v N
H .
e )
3 i Y
T Ve
Y 3 e
i {
H {
{ \‘ e
H ~
H T
H H ey R
H { o S
hae R DN

o~
)

{3

L™

- I = — 4
o 3 &

7

(!

S



WO 2018/098656 PCT/CN2016/107889
2/3

K3



WO 2018/098656 PCT/CN2016/107889

3/3

K5



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/107889

A. CLASSIFICATION OF SUBJECT MATTER

GO1H 9/00 (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)

GO1H

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)

CNPAT, CNKI, WPL EPODOC: 248, &IE, T3, HRILKYE, BO6, ksl IRE, &l REL, JUR, K, E, &, W, &

SEIIRAL, Bt 8, St S R4, St S #k, LASER, SCAN+, VIBRAT+, LIGHT S TRANSFER+, LIGHT S PROTECT+,
MACHINE, TOOL, DETECT+, TEST+, MEASUR+, LASER W (BIBROMETER OR DOPPLER)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(20.06.2016), entire document

document

2016 (09.11.2016), entire document

A (CN 203100887 U (SUNNY INSTRUMENTS (SUZHOU) CO., LTD.) 31 July 2013
(31.07.2013), description, paragraphs [0006] and [0007]

A CN 1477379 A (TIANJIN UNIVERSITY) 25 February 2004 (25.02.2004), entire document
A TP 2016109508 A (RAILWAY TECHNICAL RESEARCH INSTITUTE et al.) 20 June 2016

A CN 104897268 A (NORTHEASTERN UNIVERSITY) 09 September 2015 (09.09.2015), entire

A CN 106093959 A (BEIJING INSTITUTE OF GRAPHIC COMMUNICATION) 09 November

X 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
19 July 2017

Date of mailing of the international search report

08 August 2017

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
WANG, Xiaoyan
Telephone No. (86-10) 62414466

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




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/107889
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 203929213 U (THE FIRST RESEARCH INSTITUTE OF MINISTRY OF PUBLIC 1-11

SECURITY OF PRC et al.) 05 November 2014 (05.11.2014), entire document

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/107889

Patent Documents referred
in the Report

Publication Date

Patent Family

Publication Date

CN 203100887 U

CN 1477379 A

JP 2016109508 A

CN 104897268 A

CN 106093959 A

CN 203929213 U

31 July 2013
25 February 2004
20 June 2016
09 September 2015

09 November 2016

05 November 2014

None

CN 1189725 C

None

None

None

None

16 February 2005

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




E Rt =R S oy 1
PCT/CN2016/107889

A A E
GO1H 9/00(2006.01) 1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B. R
R IR AR BRSO (s 2R R G My 2K T)
GO1H

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )

CNPAT, CNKI, WPI, EPODOC: 288, Z0%, Tv5, KA K%, Wob, #Rzh, A, Ezh, R, JUR. IR, WS, &0,
WA, BOBMITR, BObZERy, St S fRH. % S ¥k, LASER, SCAN+, VIBRAT+, LIGHT S TRANSFER+, LIGHT S
PROTECT+, MACHINE, TOOL, DETECT+, TEST+, MEASUR+, LASER W (BIBROMETER OR DOPPLER)

C. LEESheats

% wr B3, IR, FEUMSCEE FHIC AR B SR
A CN 203100887 U (FhHERH {28 IRAT]) 20134 75 31H (2013 - 07 - 31) 1-11
LA 0006]-[0007] Bt
A CN 1477379 A (KEK2) 20044 28 25H (2004 - 02 - 25) 1-11
Eo8'
A JP 2016109508 A (RAILWAY TECHNICAL RES. INST. 4%) 20164F 6H 20H (2016 - 1-11
06 - 20)
E8'S
A CN 104897268 A (FRAbKZ) 20154 9H 9H (2015 - 09 - 09) 1-11
23
A CN 106093959 A (JbERENRIZE:) 20164E 114 9H (2016 - 11 - 09) 1-11
E8'S
A CN 203929213 U (AZHE—W5HT %) 20145 11H 5H (2014-11-05) 1-11
23
[ st ek myg i spg TSGR
x B FSCHEE AR KR, “r %%E%g%%ﬂ%%F“ﬁ 5 SR AR AR, {4 T HRR
wpr GG BIARSEOFR T B Bk — BORA Mo AR
X7 RERARSSHITCR, BUBERROCHE, NEER R IR
wp 7 TERRA I B R 2 5 A A HO7E S B SR e P &
«p» TTRENML S A E R RRREE A ST, B S — B : “yr HERIFRLHISC A 571#%%*%ﬁ%¥%7§iﬁﬁéﬁ
L R e R Sl ot AU H AR AR T U BRI A
B i) R B ] 5k
“0” WROLAF. A, B EA T AR «g” LRI
«pr A BT EER S B ERT FTER s B it
[ PR &R S Fm s i H A ] [ At 2R A 2 R 2 40
20174 7H 19H 20174E 8H SH
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R

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

HHEZ (86-10)62019451 iSRS (86-10) 62414466

T/

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



REEe £ 7
XTREEHHER PCT/CN2016/107889
K 8] R Wi ARG R s
CN 203100887 U 20134 7H 31H .
CN 1477379 A 20044 28 25H CN 1189725 C 20054 2H 16H
JP 2016109508 A 20164 67 20H I
CN 104897268 A 20154F 9 9H .
CN 106093959 A 20164 115 9H .
CN 203929213 U 20144 118 5H I

#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 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

