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(57) Abstract: A test system for microwave dielectric changes of a solid material (1) during a force bearing process. The test system tests
microwave dielectric changes of the solid material (1) based on a horizontal and transverse pressure loading mode during a force bearing
process. A double-layer microwave electronic shielding case (10) consisting of an aluminum plate (10(1)) and a pyramid microwave
absorbing material (10(2)) is placed outside the test system. A pressure loading device is controlled by a manual hydraulic pump (11)
for loading and unloading. Therefore, electromagnetic interference of the environment and equipment is decreased, the stability and
anti-interference performance of the test system are enhanced, and the reliability of microwave dielectric change tests of the solid

material (1) during a force bearing process is improved.

[ L& 5]



WO 2020/181789 AT |10 0000 000N

LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, 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, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

G7) FE: —MEARME (D 2R ARIIAR S, MR GR T /K8 7 1 77 05 2 [ 44
MEE (1D 2 REtis At EMAR SO/ E Ak (10 (1D O FAAHERER AR (10 (2) ) 4
JR TR Gl B R lCE (100, IR B M FERERR (11 FERlm. EE, FRIR 7 ISR 1 R
T, R TINKARSRIRE BT, 3 TR (1D 7252 Jyid RErh i AR (e IR AT S 1



WO 2020/181789 PCT/CN2019/114394

—FhE AR 2 TSR BRI R RS

BAR G

AR IYE T AR A TS R A 8 K B AR A R A S
TR Bl 1R R A 5 i
BREAR

s B AR R AR AR R AR T AR IR ROR AR
o RBBIABACEH ) ORI, SRR TR R =
bl DA s U R AR A R E G VTR T S M — o R
RAGAED, B AR R IO RS TATIRGR . RIBIR SRR 1R
W IR A SRR B, AT fRim I A AR AR A
JR R LA TR Y R AR A B, 2Tk B, KRR,
(BT F 1 4E AR A R B B AR 5 A e (R B A Sk e
SR R R UG IEARE T, BRI SO ok
BENAE SRR B, 2T RE T B AR R R AR A R I, B
R ER K B IR A b 1) 2 BARE i )5 2 BRI« AR S ik wT B
FORVE T A 3 IR S 2 A T, AR A% dan 4 N 3 SO 45 9 AL a5 5
KAFE R RO, TR T EERE f AR SRS T AL S 2 P A a4y
DAL S A s bl e ME PR o VB IR M VRS R A W B T s Ay, AR AR X
JE AR R BN A ot DR S Bl oK AR iR BRI R WAL, %
T 3G AT/ R HARSFERE B . 11 ph 25 TR) V2 R R 2o Tt e B SR AR 3
B E PR EAR B, I SRR T AR SRS 5 KT AR A
WAL IR T R GRRGHE,  DRIEAT BT e ATE,  R JEE

0

1



WO 2020/181789 PCT/CN2019/114394

M ARG E VEA IR AR

EAEK, BB BRI AR, AR AR AR A5 B AT R R i
IR SR B AR, 0 A RE AR A v P 1 A 5 i EL Al IR R S e A
HERER. N T ORI B ERI R R, /5 258 R 2y
PO EE R S imEE DL R LA R R A . SR, SRR R, Wtises
R FRIAEA DL R DU 1 55 [ AR ATRE, 3R 52 20K H A0 n 2 77 /4
PRI BB AT 14T O, i H TR X [ ARG A o R A I
FEFRS A CCM IR /) N IE ), XTI 77 B2 i s Z se sl il ik,
T AR R KR 52 50 TR, U AR AT REAEAS [F] B RS T RIS A Ry
PE, 1 73 W BRI R 36 A iR i A 5 i ) S BE R

EH,  EARRELSZ TN R SURVRGE A I 3R A8 P B A S e
WA, A ZOTRERFDR 2 R A A IS, /R P AL 1
RAANES -

[ A A Ak g 2 00 i 3 e s W 8 R AR AR e AL B AR AR R
BhRGEscge T, ERPRUSCE TInECT & b GUIR AR R RS 5 T &
Pk, SR Ja R b N s Sk B B 1 SR S B XS BRI [ A4 AL i I g A
R e BORAPREBI AT s A2 ATy E b, fTH TR TR

CESHRIA . 110 AR AR AR A L 0 AR S 2RV AL G i ik
JEk, it BN GR h  PATEP E TTACEL, PRI S B AR TR AR G LA AL
it HHZRNERA S Rgike et LN FEERI, ok ORI [ AR 4 R 52
IR A R A s F O R AR AR S A 42 i, AE4HJ5m
AL P ATk 5 Z BT R, H Al EAEA R 2N 2 50



WO 2020/181789 PCT/CN2019/114394

T B R G R BRI A

2006 A AET 23w e 1SR VR IR PE, W] 5 8 R Al i s ol 8
IR [2] 5 SAEGEEARA R A B I TR R, TG R i iR
FE R R R DA RO, R TR TG i o R T 0
PR i RIAT s 2) WAAE St E R D, R R I E AR BRI R A E
FRT lem BRI T80, RINAES)E KT 0. 5mm BT AT 2 MK 2K 3)
WA S A SRR g, S I Al i s 0 1K 3 G A AR AR e T
AR, AT ORIERE i SRS R AR ZE A . FR0E .

AR WY T TR R bV IRl RS R, B T T B ] A A e B T
AL RN AR R Gt 1Z RGBS T BARARE G A H il
WRG S A INEER R G0, AN T B AR RE S 0 2 R s AR AL
WA ZEH. FI, ZRGEEA TR BN, RS
AR, AR TN RS A SRR T, S 7K R SRR e
PEATIA R 1A 2k, IR [ AR A WU Ry P R 7 27 i 2R AIE 32 3L
TR S B STk
RANE

AR Y P AR D BB A Tl R =1 T [ A AR A R A L T R S e
BRI A RLT &S 26 B RUBIR A BRI, (BRI A B0 182 73 %o [ A4 A1 At i
SR REROFEN, 10 AT A I R G SR 1IN R S
VA R B 2E A 1 T G RS L SR o AR ] M o G R 1 iR
HERCR A AR O 2, R ) — 2 B A 00l ] A4 A2 50 2l T 4 11
TR AR RS R Gt 12K W1 AR AT BOIR AR R R 52 0 i R A

3



WO 2020/181789 PCT/CN2019/114394

B AR SR E .

AR Z G R R B E IR i (Open Coaxial Resonator) i/
A BRA AT 1) IS A N L, (RIS Bt A 1k 2 Gl I8 i B i T E
JOTCR B AR BRI I0R A B A S 5 A0 52 ) N s g A ROB A ke, 0t
PRFPRIAN ) 32 T 2R T R AR

B ) i U8 A e A LU A 3 K R b R i Y [ A A
BRI A IR GRS . I EAS E AR, RS AR AT AL
ANRERE BB RAL I E A B A R R R B S AR AT B, R
PEN G2 3d AT 3 i 42 ) U (13) _E A I3 AR a2 AN R] A I iR, 6 368 R0
AT 22 I ke AR D, AT B ORI A R (D B8 i 1
(2) M Sk TS, A 23 (14) R SR AL P /5 e s AL BL R4S 5 2B 4T 00
005 B A T i 0 i Sk )4l DX 3O T R T, HLd R A RSO (15) £
TSR it 5 TR S AR T A, AT AT ERAE A ff S5 IR R A2 [ L R . 45
[5] IR [ 2 A R T AR BOER, 0 B e P8 1 0 L e T O P I, X
B IR H 1 A S R 4 1 A

TR R T 70 IR e B O HUIR [ AR A RHE ALl 1 TR g o BRARARE 32 713
M BN S, BT S ), DR AS S i o 8 )l 1 i A e A e i 32
AT BB UG, T S B AR AR A L g e 5 A B IR 5 Ik e KT
R ISy IRk B A ARt WIPE SCEEHE SR L sl in 8 AN IS 4% s A . Ml
P SCHEMEZL T P H NI VAR TS AR (8) AR G~PAT HEEERCE, i DUARAL J4E: (9) 1
T SREEARHELL, 7R R AR (8-A) FH IR) A7 B[] 5 YL (3) , 53— Ml 7 AR (8-B)
H TRz B ] g A idk s (4) SN J A% R 1 1 7 ] B 5 (5 65 TR I 3%



WO 2020/181789 PCT/CN2019/114394

B (5) AR WIPEIR TR (6) , AL B g/ MEA AU B S ARG 1, (RUEAE
2R AR IS8 A 1 AR 0 2 DB oR o R PR VBT ik 2 . (3) JR A3 - Bl T i
ThfE, RIS [ AR RE R IE AR, ik A [F) 2 AU i (AT 32 ke KT
TIARED , Iy T NI i R B U R ST R T 90, YR A P23l
JEZR (11) 12 8977 sCHEAT I s AN . Ji 4% s (4) B T sl n s »
H A2 1 S S 00 T A R el R b Bl 52 e T KD I Ay
AAC(12) , SEI SRR BT R . teAt, AT R T R O S Ha ] N (13)
ESE, BB A R P A R A AT SN LR . e B R
PR MLl R b, EARARIE s B IRl s 4k B, 25 )8 B[ AR REHE
2T T AR RN AR B AR, 2 R BUR A S5 A 3 A
BB AR AN R B FE T AT PSR Ml A, DR I A s R G S T N R 5
BEERCIRE (7), FIARYE BHRFRL 2 R P R, sl R B s A i 1 S5 4
it () AR A T 75 DRAIE B o e 42 o A e 1K

N T FEARI G R P MR A T, AR KT TR IR B AN S e LAY L T
B (10), HURESF SRR “ iR+ AR SR Bk, Hrb, SNERTH
J3 EERE 2T (10 (1)), R R B FEIPABE XS S R HL . BERI T30
W R BRI ST AR TR A RE (10(2)) » F ORI INIn 2 B A i
P 5 AR L TR DB A A R 28 I S SR 0T, TR I ik 25 N B 1l A/ N R )
e, DRUESGNRT R R A S AR E Ik . FRL R W R Dy P Ui it
(B HT P A Jo s i B 9 AN B A VB 1%, AL TR 57 AR A G 0 T e B /N
AL A AR 2R (16) HHN, T i K BIR O B LT 7 i =5 Ayt P 1V

AR HIEA LA mACR -



WO 2020/181789 PCT/CN2019/114394

FIFHAI W], fe 7] B A S0 A A f0 ipt A o U 5 B ety P 4 D00
N5 BT AN FE R AL 2 0 R O A P AR AR S A 1 S B A T7 &

BT BT ATRGA R H I REERTR R A, ARG e HM. R
ERAE S . NS, AR — D 1 .
e 1 5 B

AE A H A B0 — T2 BT BT P P AR BR AEE A R I R — 2B B, A A BT Y
N E ARSI B S I T MR ], A BN AR TR AN B E

B 1 R RA R R I AR A R SR =

& 2 52 Z A O,
bt Bl i

B e 1-FEARRIINAREAS s 2P R g R s i s 3—JHI L 4
FEJAE RS s-ImBm I, 6- Wz i, TR, 8-NItk&
B 9-ALJukE: 10-HBEBR R 10(1) -2H40HR, 10(2) -kl 11-
FEUER; 12-807 W ds; 13365l 4B E S 1-RER
WEE s 16- B4 TR
FLAR ST 3

DLE AT RRE 0 I R A v 9], 4 6 B AR Y ) S B I R
H RS

APR 1 IR AR R RIENAEK, RSO Coaxial Prober C
R B s i, AR 2GHz . 6GHz. 10GHz. 14GHz A1 18GHz A= & 447 41 K
T R R RIS (5 5 UR R W AR A T AR AL . IR TR B AE N
i L 4 JEG R L



WO 2020/181789 PCT/CN2019/114394

W 2. KPR INEEEE . HRHE Coaxial Prober C R JUFARHE K /)
ENAAEOR, B R HIEACT- AR ik s . B8 B A R B
RIS IEARNRHE, K K708 10t BT FrIiche & [ e 2 3 shn s, A
JRERANEI S S N QAEE X ol vl i R - 0 DA 21 DS U N /A AR
IRAH e T 4232 T . RN TR AR s AME B oG A o
L RS, A I B TR R REAT e s . e PR AR

DUR 3. WAL AR R . RS RR R AISNZE A Inm JRAEERIR, NEH
30mm J5 A A AHE T DGR RGBT A (SA=30) .

DR A RGiRE TR R IRSE RS A A A B T, A
o R RE . LRSI BRI 2GHz BN S, SRATARAE RS DU ) &
WA R ACRERT R RGEAT bR, IR R T IR IS A AT AE RS T IR
R EL ZREEN, R PR N S IO SR, AE A R A AT
EEME, Hii 5 A BB E RS IRy £0. 001 I, &0 H ATl &
guikEfasE, AR .

DUR 5 BIINEMNK RPN BTN, IRz kN Jmidd
HL I AR ST B U6 2GHz AR s ECIN G, ESREAT 5 IR B, 58

Be 5 SLBIHEAT R Zn k.

IR 6 RSN RN kN, ERLES), AR ENRK
167 %K o

F I, A E A ERAE 52 7 R b R H B A, TS SR AN 2
TR -

CLE R B HARSCHEE], SAK YR H A 5oR 77 RAE 2 ROR AT T



WO 2020/181789 PCT/CN2019/114394

BE— BRI, PN B RS, PAE T IR SO A R B R H AR S B i 2
FAR T REAKY], FAARKPRFEAAEL 2N, FrigrEmiEs. 5
Rl e, oy, NS AR KU RYTTEE 2.



WO 2020/181789 PCT/CN2019/114394

BRI ZE SRS
Lo — AR AR 2 Ty B AR R g, R IEAE T, RS

BAE: GRS IR R A A AT R IR R N8 B . sl
AN Y N ik = R T

2. MHEBURIER 1 ik i) R4 32 i REfipe A W 2 AL A &R 5
RAEAE T, P sKTRE R R T N B B, LRI 7 TR AR AT B 74T Ho#E B
B, WIVUAR S AR AR ME ST, MR AR (AL B e v, o
0 7 P A v T oz . ] 5 T 0 A% s

3. MIEBURIEER 2 ik i) R4 32 i REfpe A W 2 AR A &R 5
FAEAE T, IR ACTRE I R ke B, YL b 3R sl A 3 e v A A
HIH o

A MRGEBCRIEER 2 Frik i B R4 R 32 i RE s A Ha 2 AR A &R 5
FRAEAE T, ik R s 7 na e B, 5 8 sl 407 oo BSOS R 1%
TS

5. MHEBURIEER 1 Frik i) R4 32 i REfpe A W 2 AR A &R 5
FRAEAE T, i TR B G BE k= th XUR B AR s P s ahibg, b Ak =
NSRRI SR A T AR TR A



WO 2020/181789 PCT/CN2019/114394

i

H i MPa

paadeiy

e
Yt
;




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/114394

A. CLASSIFICATION OF SUBJECT MATTER
GO1R 27/26(2006.01)i; GOIN 3/06(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)

GO01R27/-,GOIN3/-

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: /i /., 55, i, 77, E58, M2, bJ7, InE, #in, B, B, 589, dielectric, stress, press,
strain, resonant, cavity, tank, magnet, shield, screen, shade, load, spring

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109900969 A (CENTRAL SOUTH UNIVERSITY et al.) 18 June 2019 (2019-06-18) 1-5
claims 1-5
X CN 109212320 A (BEIHANG UNIVERSITY) 15 January 2019 (2019-01-15) 1-5

description, paragraphs [0020]-[0050], and figures 1-4

A CN 104407232 A (UNIVERSITY OF ELECTRONIC SCIENCE AND TECHNOLOGY OF 1-5
CHINA) 11 March 2015 (2015-03-11)
entire document

A CN 109342825 A (CHINA ELECTRONIC TECHNOLOGY INSTRUMENTS CO., LTD.) 15 1-5
February 2019 (2019-02-15)
entire document

A CN 101034116 A (ZHEJIANG UNIVERSITY) 12 September 2007 (2007-09-12) 1-5
entire document

A CN 102431235 A (ZHEJIANG UNIVERSITY) 02 May 2012 (2012-05-02) 1-5
entire document

A US 2017010130 A1 (XU, D. et al.) 12 January 2017 (2017-01-12) 1-5
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
17 January 2020 03 February 2020
Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/114394
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109900969 A 18 June 2019 None
CN 109212320 A 15 Janmary 2019 None
CN 104407232 A 11 March 2015 CN 104407232 B 30 June 2017
CN 109342825 A 15 February 2019 None
CN 101034116 A 12 September 2007 CN 100520421 C 29 July 2009
CN 102431235 A 02 May 2012 CN 102431235 B 17 June 2015
uUs 2017010130 Al 12 Janmary 2017 WO 2015112028 Al 30 July 2015

Form PCT/ISA/210 (patent family annex) (January 2015)



EFRERIRE [ P F I 5

PCT/CN2019/114394

A ESIRbaES
GOIR 27/26(2006.01)i; GOIN 3/06(2006.01)1i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
GO1R27/-, GOIN3/~

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

76 [E s 2 i 2 R 1 T HOE I (R R A RR, AUER M ZRE CnfER)D )
CNPAT, CNKI, WPI, EPODOC: #veE8, &R, B, K, 38, AR, RJ7, hngk, #ibn, B#, ®, #E,

dielectric, stress, press, straln, resonant, cavity, tank, magnet, shield, screen, shade, load, spring

C. AR

% AU SIS, BERN, IERMHEEETE A == BRI B SR

PX CN 109900969 A (FEGAZE 45) 20194E 65 18H (2019 - 06 - 18) 1-5
AFER1-5

X CN 109212320 A (LSRR 20194F 17 15H (2019 - 01 - 15) 1-5
1B 4555 [0020]-[0050 1 B Bt 1-4

A CN 104407232 A (B FRIEKZE) 20154 38 11H (2015 - 03 - 11) 1-5
=0'8

A CN 109342825 A (HHEERMYELNFHRAT) 201948 28 15H (2019 - 02 - 15) 1-5
=0'8

A CN 101034116 A (T k2% 20074F 98 12H (2007 - 09 - 12) 1-5
=0'8

A CN 102431235 A (BT k2% 20124F 58 2H (2012 - 05 - 02) 1-5
=0'8

A US 2017010130 Al (XU, Daniel %) 20174E 1H 12H (2017 - 01 - 12) 1-5
=0'8

[Nacssepprecms: b . LRI R

* G R R AR, “77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE

E[

“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iE‘ZZEQ\W‘EE‘JE?EEE%E‘Z%%U

i B )
“o” WROKAF. FH. RHEHART AT
“p” AATHGT Bl HiE B ERT BT ESR AR B RSO

“L” ATREXTULSCAN S BT BE R S, BN 7 — R 5 T
E’J“ﬂ‘ﬁElﬁﬁ%l)ﬂE’Jﬁ%‘lﬁﬁ%%ﬁﬁﬂﬁﬁélﬁﬁﬁiﬁ (R

R 2 B B B A i S
“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

Y7 RPN, SR G n el R R A E
%Iﬁ%&ﬁ?‘ﬁ*ﬁfﬁiﬁkﬁﬁ Bis e, ERETHIK

“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341

V] oz B4 5 M 2 1 341

o [ b BT e X B IR i 65 100088
fEEE (86-10)62019451

20204 15 17H 20204 28 3H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) e

HiE 500 86-(10)-53962452

PCT/1SA/210 3 (58271) (20154E1 1)




Bl s 18 5
XTREERNESR PCT/CN2019/114394
W B 3 PR S SO el 7 e el
CN 109900969 A 20194F 6H 18H T
CN 109212320 A 20194F 1H 15H T
CN 104407232 A 20154 38 11H CN 104407232 B 20174F 6 30H
CN 109342825 A 20194F 2H 15H T
CN 101034116 A 20074 98 12H CN 100520421 C 20094 7H 29H
CN 102431235 A 20124F 5H 2H CN 102431235 B 20154F 68 17H
us 2017010130 Al 20174F 18 12H WO 2015112028 Al 20154 7H 30H

PCT/1SA/210 R (FMIREFMM) (201551 )




	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 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

