12) HHFBAFRICE SV T LRSI -ERHRE

(19) t R HAA T e RS
EREHXER

43) EfR2FE
2007 ££2 A8 H (08.02.2007)

PO 0 A

(10) B ARES
WO 2007/015532 Al

(51) ERREEFSE:
GOIL 1/00 (2006.01) C09D 201/00 (2006.01)
C09D 7/12 (2006.01)

1) ERHEES: PCT/IP2006/315335
(22) ERHEER: 2006 ££8 A2 B (02.08.2006)
(25) EIFRHFEDEE: AAE
26) ERAROEE: AA:E

(30) BEIET—4:
$5EE2005-226022 2005 £E8 A3 B (03.08.2005) JP

(71) HEA CkKEZR<2TOREEIZDOINT): I
NTBGEANEERNB AP ER (NATIONAL IN-
STITUTE OF ADVANCED INDUSTRIAL SCIENCE
AND TECHNOLOGY) [JP/JP]; T1008921 EEE & F 1%
HREAE1THS3EF 18 Tokyo (JP).

(72)
(75)

(74)

(81)

RAE;, LU

ZHAE/HEAN CKEICODVNTOH): & B8
(XU, Chao-Nan). 4 3# #hft (IMAIL Yusuke). =F
I% IF (TERASAKI, Nao). %&&E ¥ iff (ADACHI,
Yoshio). LI &% (YAMADA, Hiroshi). A A £ #F
(NISHIKUBO, Keiko).

REBA: BHEFEARFZ=-ERSTrESER
(HARAKENZO WORLD PATENT & TRADE-
MARK); T5300041 KERFARBRFIALERXMIE2 TH
it 2 & 6 5 KMEFHET EJL Osaka (JP).

BEEE (RTOGWVRY., £TOoEEOENRE
HTEEE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, FIL, GB, GD, GE, GH, GM, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ,
LA,LC,LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK,
MN, MW, MX, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

[FEH]

16.0

(54) Title: MATERIAL TO BE MEASURED FOR STRESS ANALYSIS, COATING LIQUID FOR FORMING COATING FILM
LAYER ON THE MATERIAL TO BE MEASURED, AND STRESS-INDUCED LUMINESCENT STRUCTURE

(54) READEF: IS WBFTAOHAEY . ZWACTYICZEREMAT -ODERRAR VIS ARLEBER

(57) Abstract: On the surface of a

14.0

material to be measured for stress analysis
which has a stress-induced luminescent
material layer formed thereon, a distortion

12.0

of a stress-induced luminescent material
to the stress-induced luminescent material

with high efficiency. The material to be

rY
/ energy is transmitted from a base material
/ measured for stress analysis has, formed

10.0

8.0

on its surface, a coating film layer, which
emits light upon exposure to a change
in distortion energy. The coating film

containing  stress-induced luminescent

/ layer is formed of a synthetic resin layer

FEEEMEE £, (GPa) 2

6.0 /
4.0

particles, and the modulus of elasticity of
a base material is not less than 1.0 GPa.
The thickness of the coating film layer is

preferably 1 g m to 500 ¢ m.

(57) E#: WHRAEVEDOBERK
LIS h@T AOHRAENOREICE

N /J
0.0 ~ : o
0. 001 0.01 0.1 1

EMBEMEE E 5 (GPa) es

AA... MODULUS OF ELASTICITY OF COATING FILM LAYER E, (GPa)
BB... MODULUS OF ELASTICITY OF BASE MATERIAL E, 5 (GPa)

woO 2007/015532 A1 |V 000000000 T R0 01

WTC, ISHEXDEOEAILHER
10 CEARADEICEAIRILE—DHYE
ETCERELEBNET B, IRHER
AOHAEDTCHH>T, TOREIZE
IRILF—DELERTTHRLTIE
ERARSINTEY, BEEAIEAH
AN FEEETIERBERIZLY
B INEMDOEEELNT1. OGP a
UETHD. BEEEBOESH 1 ym~

[FEH]



WO 2007/015532 A1 |0 0AD 00 0 0000 OO 0 0

PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SY, OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, MR, NE, SN, TD, TG).
7M, ZW.

@4 EEEETOLVRY, 2TOBREDLEFRENT KT ABAESR:
#&): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, — ERRE®RESE

SL, SZ, TZ, UG, ZM, ZW), 1— 35 < 7 (AM, AZ, BY,

KG, KZ, MD, RU, TJ, TM), 3 — R w/\ (AT, BE, BG, 2XFad— FRUMMOBEEIZDOLTIE, EHRITIND
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, &PCTHHE v FOEBIZEBEF S TULNS Iao— FEBEE
IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, S, SK,TR), DHAF R/ — ] 258,

OumTHA T EMNTFELLY,



WO 2007/015532 PCT/JP2006/315335

oA E
TS FIFEAT R ORI E Y . AR E W CBIRE 2 TR AR D728 DA IR

K OGRS A

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]
[0008]

[0009]

[0010]

[0011]

Aoy B

AR, IS FIRAT A ORI EMIZRAL . BIZRELIE, T OREICEZRLF
—& 2T TR T HRIEBRTE RN TODE R ED BT 5,
B R

YR\ BB S E DN TG B E DORIEDIG PR IBE NI E AR B AR T
HZ LI R EHRE LR THETHD,

A A IR ARG S0 A ERIE L CTHNT T DE S 2 BAFShTQV5,

Bl Z 1, FTE W BRIED) (D5 1 & BIE DI T1IE Y AT LHE I
THY ., BRIEDZE LT —VRBEVT T, BRED AT HEABEZETIC
U TR AZRIE T 2HIERDD,

BHT =V EMoTHIET DT, BHT —UPDLREAETHEFEROH T HE
&Y, FIEWDOREERFEEZHECLNENDHD,

Z DT IR ORHIE M ZBIE T 25 A F I, B FRENIELRDELR
PAECTZO U TIERERHEIEIZTER,

FEEBEEMEL 2o TRIRIC Lo I BB EX S0,

ZDXIRTEMD | FAAREE LB LI OREIE R OIS D RENT BB RSN T
AN

BB T, B OREIS HFE N E (R FIRLT, BLO<IIZRE
FROFEM TR T DI N H e A 3 oM HE) 281, ZOIS N FEICHE D3
JEBRE AP E T DL EVRBIE R OIS T 34 E 5 W E T 25 (FFir Uik 12
) Th o,

IS SRS EN IS T ANBICE FAIATEARHESE TRE, ZOEFIATITEL
DISTIFDED SR IINTHEZ L THITT 5D THD,

DI I FE B A ST FENT T IEIL, EER N T DHER T HRET



WO 2007/015532 PCT/JP2006/315335

[0012]
[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

HHTDIHRAE DR EIZGRE T HIEEDIS M E LB T DT THY,
EELLUIBD T T THD,

Z OO EY ORI FRE L7 EE M ORI AECHZEITFAL 20,

R E T A AT LIS R E D DR ISN TR EZ L THIT T2 51ED
WRELT, BRIEMORE N M EEF T 2EMAR CHHG G (ZRTR) ©
JETHAITE S T ALBHFE SN T,

UL LGRDXH72 i IR AW E A AE ST FIETIE, ENBHRIEY ORI
HFEAEDBERRL TNBI20, ZOISHFEEHE OB B R 0MEHIEHh D
HERETEATINE —EZIT2ELTh, ISR EDOBETRL D
(T2 b= w7 R) h DG FIR R T BIREIZ I MBS IR AU R RS
AR

IREDENE | BALBNARBNEY OTE H TRV F — RIS FE R F I ZEEN
FTITRILRD3 2720 BNHFFDo720T 5,

REFFSCHERL : H AR E AR RFFAFFBI2001 — 215157525 (AR H : 2001458
H10H) ]
FEIH DB R

(FEEADER L LS &9 HFRRE)

ARFEINL, LEROMEREZBETIHOTHA,

bbb, AFEBIL, ISR E DG (BIEE) 2 TR TR S AT O#R)
EMDRENZINT, S FEICE DG DEM IO RS I TR FIZE A
TRNF—=MeETELHILE BRETHHLDTHD,

FREZ AR T 512D DFEX]

ARFEFABEEIIZOIIBRERICE SO TRHBEMREIT TR, Y DE
TRV —DIE BT DAREEIL, IS BN E OB EER T HE
B IROBMERBUERFET DD THHIEE RLIHL, ZOR RICIOARFE AL #ERL
72D ThD, (5T, IR E LB T DEM BT, BRI EN
IFEFBAMEIZRIT DL DONE e | RO W EMEZH 2 TGRIRLTHWDZE
372K LRTETHED ‘mW, DEVRMERDOENEM B AL TE, LAl



WO 2007/015532 PCT/JP2006/315335

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

ARFEFE DT FFRARE RNL ., 6RO HFNYE LB T RIFICHE N EES
LB TELARBEILZER LD THD,

Tihxbh, AL, (1), SN HOBBIEY Tih-> T, ZOERMMICETFIL
F—DBAEZ T TR TIREB DRI TIY, RIEBIEEIL, S IFeh
TEEATHERMIER LV RSN TERY, AT G Bt iE g o Z8 o fiPE s 3
1. OGPall L ChOMBRIEMIAFT D,

bbb, AFEHIL, (2), ATECEEMIERE 100  mb7-VDOJEFEEZED, 0. 1%
LI EA0% A FTHHZ AR LT HiERE L HOWH E W AET D,

Tihxbb, AL, (3). ATRLEIEY N & B I M s K75 B3R (1) X
1 (2) RO ED T D,

Thebb, ARFEHNI. (4)  BHIE®A, B B HOSME R AT Th
% EEE (1) XX (2) ERE ORI EW AT T 5,

Thbb, KNI, (5) . KHIEMA ., FLZEHED I E FE & SUINBR & ToH
% EEE (1) XX (2) ERE ORI EW AT T 5,

Thebhb, RFEIL, (6) A RUBHIERE OEM BRI IV L2 BIETH
% EEE (1) XX (2) ERE ORI EW AT T 5,

Thbb, RFENL, (7) IR DFECKLF OB B AZ TRV~ A MEIE,
BRILF Y N — /g, RAME, VL VRE, ARG, 2708 MG
B =T NITHEEEH T DM, Bt RIEY SOOI EL THD 150 (1) i
(2) LR DOBBIEW AT B

Tebb, AFEHIL, (8), BIRESA1 1 m2 35500 p mTHD 5T (1) Xix(2)
SRR OB EYNAFET B,

Tebb, BRERIX, (9), LFE Q) J1E Q@) DWTIh— DI MO BIKE %%
RS BT DB AET D,

Thabhh | AFEBL, (10), MEEOREIC LT (1) 3% (2) ICEER O & R g
JEETARL CRDIE IR I EERITAET D,

Thebhb | ARFEINL, (11), Liofhsdn, SRR, SRR, X
[IH—RThs L (10) IFHRBOIE IR IABIERITIFET 2,



WO 2007/015532 PCT/JP2006/315335

[0030] 7Zpds, REBADOBMICIR->72bDTHIVUX, Lt (D)6 (1) 2@ EHEA ST
T RER AR FTRE T D,

[0031]  [FEFHDOZIR)

ZORENETINF =T TR THRIEE DS TODIE IR T
DHRNED THET-DIERED LR L 72> TRIEENEAL TR TS,

[0032] BBIREIGAFLRFA2EE THERBIERICIVEREN TWAZET, ZDiG
FIFENRLTDFEHRT D,

[0033] A EBHER O EM ORI, 0GPall ETHHZ LX), #RHIEY—A alift
G I8 DM — I S 2 IR T L B AT FVE —PRIREIARIEL . IS RLR T
JERFELEND,

134 T D i B 7 A

[0034] [K1W]IK1T (A) 1%, RFEHADIG HRZEO EREZTA T XK ThoC, #AlIE
YT TORWERA M OREEZ R T TH D,

(1B (B) 1%, ARG HEEO EREZTAT AR ThH- T, #HIE
Wz 5ol , FORERPELZGEE2ER TR THD,

(2] 2 (A) 1, TERDIR SHMBEDORERRA T T AR Th- T, HRlEY
(B> TORWERARORELER T THL,

[K2(B)]K2 (B) 1%, ARG EEO EREZ AT AR Th- T, #HlE
YR HHIN0Y, ZOREIRP B LG G 2R TR THD,

[I3]X31%, BrHsfE & Epf LD BMER LD BIRE R TR TH D,

(41X 415, A% B OB E M % ot B & LTI F3IE & AT A D Bl % 3B 3~ DA
M TH2D,

B DA

[0035] 1 BBIRfE (ARUEHIERE. IS 1B E D)
1A R AI3EhF
1B EA#f
2 WRIEY
HAZEMTHDOHREDOFRE



WO 2007/015532 PCT/JP2006/315335

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

RIEEIL, (LB OWIETHIBRNEY OIS FTIFENT (5T D53 AR EECE AR EE)
EATHT-DILE DR DORECBIRE THLE BB ER KL THLDTHD,
ZLUC RIE LIRE L7 > TEBBIIE B E T 28I kD | #RIEY — & RS
I8 DEM = IR IR IR F L BA T FNE —DPRIRIREL ., SRR F 05
HRFEIEEND,

TONEZ I THNTT HIETHE & OIS S ENT (BB DI F1538T . B H57
Mre&) BSATREL 72D,
(=)

BHIEMEL T ISR ZAT ORI R LD D TR0 BT AOL DT

T2 OLOPEHATE MELLTIIERE., I3y, SEBIIES IR
SNTEHDTHD,

HRENZIE, BB O EMREAERR T DHE ThHHIMERTR M (27— A —
NV RTA%E)  WIEREL CUH | E, L) EEL2 DLONRHY, F-. [FERITH
ZERE DI EE T o IR ER i 23 B,

BHIEDE, EERIERA T30 THoTh, RBAOLO THoTHEL, ik
HE AR B UL AR O THILTER A T3,

(&)

AFEHTWVOERMIEE LT, SRR F1ALEM 1BIDR2Y, D EHIZ
ISR F DT ERBBASNHTOELOTHS (K1), #5THUE, LiEd
R IERE LI, IR IR R T 1AL EM IBEE B A T2 IR W E Th A,

ZO%E, AERIEE LIEEM 1BICK L CCEA72T IS IR IR T 1AM —
REINDEDONRLNY,

F7o, LRSI RNRLF OIRARIL, GHESEEEZEORE LR T DHEIE
Yy oMEEY O RIS U CEERETHUERVD, AFELE, LREM O EE10
OB EHLLIZEE, ISR FOEIT1I0~90EEH THY, LniFELL1F20~
SOEEHMTHY, LI ELLIFI0~T5EEM THD, In 1B FDEEZ10~
BOEEMETHIELT, T+ HREHMEDHRINDTD, IV RURFELEELD
CINTE, FTo, BHND G HBIIERE ORIt A B2,



WO 2007/015532 PCT/JP2006/315335

[0043]

[0044]

[0045]

[0046]
[0047]

[0048]

[0049]

[0050]

[0051]
[0052]

[0053]

B RIERE 1%, #RRE 20 REIZ—EDELDBEL TSI, £ DEAL
BRRIEY2OEERICE > TERDD, 1 1 m~500 p mPMFELL, SHIZAFELLIT
51 m~95 u mTh5,

JEAHM, 1 p mBA ETHIUE, RIS PSS AR FOBE +SICE Tz

SITRFEIRERIGDHILHTE, 500 p mEA T THAUL, LR Hflsh
+o3 70 NREEIZAHTENTED, EBIZ, 5 u mEA ETHIUX, LVELDIGTIH
R FEZ LT, L0 RAFRFEAIBELBLILITE, 95 u mlL T THIUR, &
BITISTIBRIAANEIL . KO REFRFCRELFDHLRTED, 7o, LR
BT, AR LOELBEVNEIA, BB R OMAMEL A E35, Filx
X, AT UV R I RIIE B 1A TR 28 % . R L TITR T, £0RR
B HERTED,

R AT, FLEE XA R B DRSS ENHAITIE, B EIIESOBE KL
LT RT D,

ZAURF R F DO BN S REE B DRSO KIT LI 5720 Th D,

ZHUCHL T, EEXRIBE 556, AR EIERII RGN THHZEMD, A ast
HEJE DES O RIZ L0 F LR B O R H38aF1 75,

— 75, ARBIEBIIEVNEE | BADIE BRI L BIE I DBES AT
T ERE IR T35,

ZZCARBMBIIRIE 1%, BRI EHIAEY 2\ 8 A T 52 LI fo TIERE L,

BARIRIE, AR OEM ERER T D REF LIS T L Z UM, BHiEDZE
1 - BEAL SR Z I 32720 DERL A LVEH TS TI 5 IR F B UG H1 B ek 7%
B — 5y BRS D720 D43 H - i BI A, A B — IR G L TR 5,

BRI E AT LT t4 BBV - B RUS L CEMIT2 2,

ERMIIEE1OEMIBEL TEHESNOHDELTIT, MREBRDHWRIED 203
HIZEETEDLDOTHIVRHFTRETHY, £io, Bk T DI I H AL T 1A%
FRIRFFEE TEDHD THIVUL, FHIRES N2,

INHDOZEND, B 1BEL TIHI AL, —IRER AL ik LA oD B ko
ERPBRAEIL, BFEICIEm R U REHE, LA UBIIESEAVDIENTED



WO 2007/015532 PCT/JP2006/315335

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]
[0064]

)

BB LR ASNAIS AR TF 1AL L T, RHEMBHZ R T AR
ISR D THS (FIZIE, FiBI2000— 638245 AHMS M),

RHERBIE L TIE, Bl 2R, RZT RNV <A MEE, Z IRy N — s, BA
s, W R M2 Lo i il i g, Vs A RS, T MEE X
X B — T AT AEEER T HE Y. Ak, AL I B E D ZERNT
&2

e ELTIE, Se, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, E
r, Tm, Yb, Lud# THE A4 kN Ti, Zr, V, Cr, Mn, Fe, Co, Ni, Cu, Zn

, Nb, Mo, Ta, WDEB&EAA L ZHAVDILRTED,

BB EL T, BIZIZARRL F U LR T A=Y LB HEG B A V55
B IEIFEIRFLL T, xS10yAL O +zMO (MiZ —ffi%:/& . Mg, Ca, Ba, x, v
ZIZBHTHD, BIH, MiZ™ {ﬁ/\ﬁéf&m EIREENELDTIFARVH, Mg, Ca

BadMFEL Fex, y, 2l I I EOEEER T, ) xSrO-yAlL O 2810 _(x, ¥

IR THD) VD ER,

1 Th, StMgAL O :Eu, (SrBa _)ALO :Eu(0<x<1),BaAl Si O :Eu
ENEELLY,

FRIZ, BT RIZ BT o —SrAl O fEED I EL

TSI FE IR F 1TADRLF AU DOW T, B AUEIERE D& 1 BORKIZH—I5
BLAWHOTHIUEIRL, FHIRES IR,

Lol arfERez @< U CORREZEIE 320 Thiu, RISV XL,
BARBNZIE, IR FAED350 u mEL T THAZEDBGFFELLY,

FOHELIL, 5 u mEL T THDOZEP A ELLY,

()

K11k, ZNENABEHOB I EEOEREEZHHTAEXRK TH,

RBREININEZTTONDILERT,

WRIEMOREIITBIRE THLOE BB IEE 1 (B 1BLIS AR F1ALLY
725) BRI TV D,



WO 2007/015532 PCT/JP2006/315335

[0065] & RUSIERE 1 DM 1BIZIZE IR IR F 1IADBE— 5B TRASHL TV,

[0066] W&, BRHIEM 21 A M > TOARNEAFHOREE (X1 (A) Jichbdl 15, Z
DIRBENDLHHAEW 212 D3N - CTEDRAISRPEL LT GA ., ARkkiiEE1
DEM1BOGIS FIFICRLF 1AIZEH TR =ML T, F RIS 13t
RF1ADFENLT S (X1 (B) ],

[0067]  AFEBATIL, ARMAIEE1OEM 1BOEMERE L. 0GPaLl LELZDT, #HlIE
W2n>BA RARINEE 1 DM IBIZ A DMBEL . TICEM 1BOOIS IR RL T 1AL
R mEIND,

[0068]  ZD7=IEFIFEIRIF1IANEIUTIE L TR LT IO THS,

[0069] ZEETIZ, K2, M OBMEEN1. OGPallELeWIEE DIERDIE T TE
DRERRZ T AR THD,

[0070] ZEAFTOIREE (K2 (A)IDDEERIER 21 A N> TRETGIRBIEML Th,
BB 1O EM 1BIOIS IR R F 1AIZE SR/ —DMEFE L2V
IS S EICRI T 1A FE L7220 ([K2(B) ),

[0071] ARBIIER 1OEM 1 BOMIERE 1. 0GPakV/ NS RB5E1E, HHIES 25
B RBEE 1OEM 1BIZ I MEREL Th, FICHEM 1BABIE I FE R F 1AICH
FEIZ I DRI NIR,

[0072]  ZD7=HIRIIRICKL T 1IADBRE L2V D UTTING D E720 | BIEMNTRE S I
TERLRD,

[0073] BEETIZ, ZORIZOWTEIZEATS,

[0074] HHRAIEWOERICRIEE N BET S, 77000, BIEE LR ED DEN—E
THHEE, — IR RO 23 KT 5,

[0075] & = e (1)

o = (E/E) 0o (H2)
ZZT, e, o ElZENENE, 5 BEREZRL, THXFIRU2TENE

NERBHEE 1R OHRIEw 22 R L T15,

[0076] EHEP—EDOHEEZZDHE, BAREIIIENTAEIT 2,
Fixbh, R2kD, BAREIREE THLAREEE1OWIERE (ZHfl 2,



WO 2007/015532 PCT/JP2006/315335

[0077]

[0078]
[0079]

[0080]

[0081]

[0082]

[0083]

E [3EMIBORMEEE LIEARMH T 1IAOHMEEE OBIHTHY, TDH
BRIZLIEAFESRLT ORIERLL T, SrAl O DFEFI0GPa(E  =40GPa)%
MW THEHERBNCEIRZITIE, KBITRT X512,

E BEMOBIERE 21, 0GPaZ#lZ 5L I 50 bRBICH KT 2,

Mo T, EMOBMEEN. 0GPall ETHAZLMBIFEL W, L0IFELV iR
1%2. 0GPall ETHD, HMEZERI1. 0GPall LD &EMEHWAZ LT, EA TR
F—DIRZEIEIBEN TG BB IR A R AR LT R EY K O & 21552
ENTED,

72E, LEEM OBMERO FIREL. FHIRESNDH D TIERN A3, 10GPall
N THLZEDFELN, RFEIARD LA BIEEOTRA RS LR 6 THS

RAIZ, SrAl O PSDIS AR MK FAZB O THRISLFERREA DSBS, 2
. ZZETE =40GPaTHo T E P1GPall EDLE E DEBITHEKT
BILERLIEAE X005 ETHoTH E _31GPabl EDEE E WRic
BRTDH, pRIC %H@%ﬁ (3231, OGPauhméz% BIFRF I REEBLIL
DTEDZEERDD T 5,

RFEFYNARD LRREM OFIAMEIL, FHIRESNDH D TITR B TH-T
HLARBATHS THOHWAZENFIRETH D,

7k, LREMIIS BN FE2ERSIE TROIARBEFERIRDE RS IX
B 213 L FRAFRT SR LIS SR OIS A1 BB D IHICE A2 D TIERW, TS
« B UTZIBABDIS 3R F 2 BEMIIBATHZLIZEDb D THS, Lol
LR DERY RFEIARD G AIEEIL, AT RN —DEZEMEITHRD TEIT
WAz EFRISTIFE A EHI LT, iR TRAFRFERESEDH LN TED, ARE
(CARDE BRI OIBER L, T OB MO DI AR T BIOEM O &
(IR, B2, EFEIEE 100 1 md7zh, 0. 1~40%&E72%, KViFELL
1%, 0. 1~30%Thd, LitABIE-EDOYEFERBEN, 40%LLFERDE50, i
HNFEIKRFEZHSELILETRIFRFENEH/DILNTE, 0. 1%ULTHIT
ERIS BRI FETFFTHEMBRITTIREINTNDD T, ZICEhELR



WO 2007/015532 PCT/JP2006/315335

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]
[0092]

[0093]

[0094]

10

D6 BRI OB TED RAF2b D E72D,

Fo, BIREOYEFEIERIL, Wk HEFFEDOWERNAMDTTE, ERBITIVRIE
FTHUTEL, RIESNDH D TILRY,

(BB ZAE ST Il TTRIE S AT LOH)

BEF T, HATARFEADOHWREY 23t R E LIS TTE S AT LD R &R T,

ZOERFGEED IS SRIES AT DB T, BIEREEHR L., BOWRIED
DR EIRG T D120 DEEE DIRGIZEL | FOCTRE LIRE B HRE L T D
BILPRAEE 2 2 D,

WHIEY2OREISTIFE N E THDISTIFE R T 1AZE LG BB 14
RS TN,

ZORBIEW IR BEEZINMZETEIEDE, TOETEERICT DI HEIEEL
HETEL, ZFDOEHTRIVF—ZIVIS SRR FRRENTLOT, 2O EL
HHA DD THS,

FELIL, ISR DSBS ENTE, ZOIS SRR T 1ADREE
R T 27O ES N RGEE THL . EDOEFHATIICL > THREIS
eEND,

DEFIATINITITRIL AR OIREFEF 3R b, HIE D200
LR T, RIGETFTRIEND,

g F CILEBEBEMPTTO., EDOMIEFT, RCEFHATINITHRITH
NI-A/ DEBBRIC L > TT VAN GBI EBIN TR IRE LR T3,

TOFVENMMEEE, BIZIR S — T VA U TR AR 41T A TSNS,

— 7. ZEDEFAIATINZE> THE D 2O RIFF IR E T LT RGN E
G A Z A 1SN,

AL 4TI, RSN HRICE SERRED 20 ZR TR B H &
na,

ZRFTEFERD L, BB T AATINORIE R E TOEBELF H T, LD
SORRBENRLBRDEMEMET T2 0B B LI IRE DM ELBEEZITIZEN
TED,



WO 2007/015532 PCT/JP2006/315335

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

11

Thebb | HRERFIOOHEZIBEON A EL T2 LI2XD, EEOH
BB OIS T3 Z VT VA A DB R ETED,

7B, WRIED 20 =R ITIRIL, BT, AT VAR, RIBRHER =R, ok
ERERIERE OFEZ W RSN,

T AL BRI B A C LSO EY 20 ZIRTTIS 5 AiiE, R EESICR
REXL, ZRTTIS AT — ATk E 6 IRk A,

RLERIEEGITIT, BIAIE NN T AR BHEII, ZDO/N—RT A AT | ZFEHSIL
720, BNITVFR T TN T ARIRT Tyl a ATV EOIER ] MR LSRRI FOR
S,

(RMEIE RBIEBETER L T &)

VI EDISIT, RFEFOTERRTIL, ARG AEIEEEZ AT, IS i
W3 DEMOTERIC OV CEHBAL, L L, ERABBIERIZ. ZORNER
TG HZERTED . FEFHIEDICIRESI T, SEZFEEMICBAL
THWAZENTED,

R LA RBIEREATERTAEEYLL Tk, RIS T, fxebolz
BATIEEBRE T DD TR, BIRIE, B, Sk 7V —b AR — gk
Bl DRERTM . ATREE, SRR ORBRIFFRABMBRT NS, £
72, ZOFHEEMEENC RO T BN — R 2L OZbD\ EEY I A I
MNDZERTED, 728, ZOPWEEMIC LG RBIEEA B A T2561%. 7
REZRFRVESEAT T HZEP A ELL, FOESITL p m~95 p mPAFELVY, LFTIG
NFEIWE L ESEATDHILT, GEEABIEE NS TS A28 AL, 4
I SR NARE Y DT AMEA ] LT 2036 Th D,

I ERFN Lo TARFEREZIR D, RFEFITERENRESNDHD TR
VY,

Fhifh 1

BHEY (RT3 ORIEREREICHTE (50mm X 30mm, E#430 1 m)
DA R B ETERL T,

2RI, ZZTIEEM LIS RN F LR AL T—ANRICL =28 iR E , A7V



WO 2007/015532 PCT/JP2006/315335

[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]

12

—IETRIER R REIERICBR L,

ZOWE ., BRI OEM LU T=RX UG (BN 1. 5GPa) B fEAL

BRI EM L2 TARF U RBHE, DHANIA VAL BE, WANTEMT Lo —
IVREFBFRRAKFZRE O BAANIRY 7IRT IV ERNF R
THEARRAST Al O Eu  TRIFHES p mObOFE, £HIC50E B % DI
FIFFRFZIRET,

LT, HEIEIINEL MR TERS IS NF IR F R T HNEETF A
TTRELT,

7B REREHNARD _EFLA AARIEE O JCFEERIT10% ThoTz,

F 5 2

EMELTULZ 4R (P ER733. OGPa) 2 LT,

BRIV Z U BIRIC 2T 7V VR — VD BRIE T AT VR EFEH
ALK FE R ZE O, BEANZHMDERARY A YL 7 R~ Mo 72 LLAM T E a5 1
LRIFRICL TEREIT T,

728, ARFERBNARD LA RUEIERE O YEIERIX1 % ThoT,

(Lea 1)

WRIEY (AT AR OFREIZHER (50mm X 30mm, EAH30 um) O FAs
fEEE AL T,

2B, T TIEEM ER AR F LR E L TR—ANRIZUIZb ORI E XI5
REIZBRICEBAM LT,

ZOHE . ARBINEROEM LTI a— B E (R0, 001GPa) ZfEW
EIE AR F LU TIEIMEIRST AL O :Eu THFES pmObOEE
VN, B0 EE % DL SIFE R T AR T,

LT, HEIEIINEL MR TERS IS NF IR F R T HNEETF A
TTRELT,

2R¥, ARG ARD LELA BRI O E #1360 % Th o7,

(b f52)



WO 2007/015532 PCT/JP2006/315335

13

B LU CRUSA R =7 VR (M0, 4GPa) 2l o7 DISMT i il 1 &
[FARIZL CEBRAEIT -T2,
[0116]  7pds, ALLEBNARS _LEALE AR E DB =RIT50% Tho Tz,
[0117] (G
LA LD X7 E ], B OB BT DR E LR TR T,
[0118] ZORMND, READOAERBIIEEIZRITHEM OMMEZRN1. 0GPall L ThHHZ
COZGMENBEMETELD,
[0119] [&1]

FEIEIRE (HE X fE*)
Ehael 1 15, 000
EHE 5 2 36, 000
Heme 1 1
HE il 2 110

LB 1 R BREL LR ETH D,

PEZE R ORI H DA REME

[0120]  DAEAZBAZIBHLZ2Y, AREFAITREKE O RESLEM G & ICRESNAI LT
<FEx OEFHIBFRE TH D,

[0121]  #REMEL QIBIIFITH SN ERWERRLTHIEL URFRETHD

[0122] BT, B LI HEARA —/WTETFICE AT RF— DB LS THENET D
ZEDn, EHEOBLINOLE OIS N ATRE TH S,

[0123]  FE7=, HARRIIC B BB ZEM LIS B4 DL DIZE A A RETHHI LT Y
RTHD,



WO 2007/015532 PCT/JP2006/315335

[1]

[2]

[3]

[4]

(5]

[6]

[7]

8]

[9]
[10]

[11]

14

FHR DOFLF

VS TIREAT R DR E D Thho T, TOREIETRNF —DEEZT TR
THRIEBHBH RSN TEY,

ATRLBER L, IS FENKFEER THE BRI XS TERY,

RTECA RIS B D EEA ORME R 231, 0GPall L THAZ LA ML+ AR T

RTEL A BIIEE 100 p mBT-VDONFIEHED, 0. 1%L E40% L FTHHZ L%
R D5 RELRRR O T,

ATECARENT M3 B UL A BB K072 22 e A E 3535 RTE 1 X218
WO T,

RIFCARAIE DS, B BhELOD S I ST R
H1 XL 2EEH ORI EY),

RTECHAIE D3, MUZERS SN T S U TN G S ChH D Z L2 R e T A5 K
H1 XL 2EEH ORI EY),

ATRE G U IE I D EM B = RF T BIIE IV L Z BB ThHZLE R M e T 25
SRIE 1 T2 ORI ED.

TS S B IRLF DRHMBA RIS, RZTRII O~ A M, 3IRTT RN —7HE | B
TR, UV A RS, 9T F MEE UL B — T AT R A TS
B LW, AL, AL UL B THHZLZ R e+ AR5 R E 1 T2t & ok
BIED,

BIEEXA1 1 m~500 p mThHHTLEARHHE T HHERIEL I 2FHMOHI E
¥,

HRELTIESODWT I EICER O BB & T 5720 DBAIK,

REERORMEITHEREL UI2ICFERO A ABIEE LR L TROZEE R e T
D 1RSI,

EERARE RN, B BRI A BT — R TH L AR T
BHrEsRIE10ICFEE OIS 1 TG,

paisty

IEENQ YN 5 ¥ S AT P2



WO 2007/015532 1/3 PCT/IP2006/315335

[E11(A)]

[1(B)]

1A
)

AT
4

3
.. 2.

|

[X2(A)]

[X2(B)]




WO 2007/015532

(3]

ZEIEEHEMEE E, (GPa)

16.0

2/3

PCT/JP2006/315335

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0 @me=—=

0. 001

"

i

0. 01

0.1
HEMEIER Eig (GPa)

10



PCT/JP2006/315335

3/3

WO 2007/015532

[X4]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2006/315335

A. CLASSIFICATION OF SUBJECT MATTER
GO1L1/00(2006.01)1,

C09D7/12(2006.01) 1,

C09D201/00(2006.01)1

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

B. FIELDS SEARCHED

C09D7/12, C09D201/00

Minimum documentation searched (classification system followed by classification symbols)
G01L1/00,

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

1922-1%896
1971-2006

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Kcho
Torocku Jitsuyo Shinan Kcho

19896-2006
1994-2006

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

X JP 2001-215157 A

Technology),

10 August, 2001 (10.08.01),
Full text; all drawings

& US 2001/0017059 Al

Full text; all drawings

A JP 2003-262558 A
Institute),

19 September, 2003
Full text; all drawings
(Family: none)

(Director General of National
Institute of Advanced Industrial Science and

(Railway Technical Research

(19.09.03),

1-11

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

“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

“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

04 September, 2006 (04.09.06) 12 September, 2006 (12.09.06)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2006/315335
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2004-170308 A (Omron Corp.), 1-11

17 June, 2004 (17.06.04),
Full text; all drawings
(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




[E A EHEsHiEE S PCT/JP2006,7315335

A, ERORETLATFOSE (HERFFHE (1PC) )
It.Cl.  GOIL1/00(2006.01)1i, C09D7/12(2006.01)1, CO9D201/00(2006. 01) i

B. FEEZITo7AE

WRE 21T o TRy NRERE (EERFrF 28 (T PC) )
Int.Cl.  GOIL1/00, C09D7/12, C09D201/00

H/ANREBLISOE R CIREE R T eI FEND b O

A AREEEHEAH 1922—-19964
AAREARERFEAH 1971—20064
AARESEHSIREHRAH 1996—2006F
HARER I A RAH 1994—20064F

ERHE CHA L BT T~ R (F g R AO& ., BRI L R

C. B 5 Lo b s ik

B SRk D BT 5
BT Y % SRS RO—IOEHS T 5 & X3, FORET AEToRR # sk OO B B
X JP 2001—215157 A RFEXAEXLFIEEMIEIE) | 1-11

2001.08.10, &, £X
& US 2001/0017059 Al, 4&°C, £

A JP 2003—262558 A (MHEASBERS SHOIZEHT) 1-11
2003.09.19, &% &K (77IV—7"L)

A JP 2004—170308 A (s Hlet) 1-11
2004.06.17, &% &K (77x3IV—7"L)
& CHOBEIC L ORAIZEI N TV A, 0 RFuU b7y 2 )T 55 E R,
*  FIUHNERO DT TV — O B O AFE ST 3k
TA ] ¥FICBHEO S 5 UGl <. — MRS KL RT3 [T ) EHEEHEBD UIEBL BRICAFRINTEZRTH - T
HD HEE & FET D b0 Tl <. BRORIEX 3R
TE | EpEHEARIOHEEE 721388 ch 508, EHEHEE OFEO DI AT HE O
PIBBICAFRENTZH D (X BFCBEOH D LHNTH - T, YL RO A T3
ML) BIEL R I RE T I T 2 SUB U O STH O 31T OFHRAM OISR N EEZ ENHE D
BEL IO B 42T 572018 1T (Y BICBEEOH A ENCH - T, Uik s o 1 LA
A0 (BB 2 £09) otk O, BEZEICE S THRATHLESEIC
O] OBEIC L AFR, A, BrR%ECE k1 530k Lo TSR LNEEZ LNDAED
[P EREHFEBRTT, D oBEOTIROREM L 6HE &) A—7 2 77 2 U —3CHk
EEHEEA T LA [E R s ok A
04. 09. 200606 12. 09. 200606
[ AR B 4 5 B O T2 BHFEEE (RO S HHEA) 2F | 9613
AAERHT (ISASJP) o
B#E£HS5100-8915 ] PR AR
HRATRARENE=THE 4% 35 EEEKE 03—3581—1101 HWH 3216

BRAPCT A/ I1SA7210 (FH2—¥) (200544A4)



	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 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

