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Fig.1 Constitution of asphalt pavement.
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Fig.2 Radiating aperture based on doubled circumference.
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Fig.3 The opening on circumference.of the cavity.
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Fig.4 The electric field distribution.

Fig.5 The experiment corresponding to Fig.3.
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Fig.7 The opening of chamber combined with the cavity
through a slit.

Fig.8 The electric field distribution.

Fig.9 The experiment corresponding to Fig.7
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Fig.6 The temperature distribution.

(a) The front of the first sample.
(c) The front of the second.
(e) The front of the third.

(b) The back of the first.
(d) The back of the second.
(f) The back of the third.
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Fig.10 The temperature distribution.
(a) The front of the first sample. (b) The back of the first .
(c) The front of the second. (d) The back of the second.
(e) The front of the third. () The back of the third.
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MU, SRR A bl U C ol R R M RE 23 1A B
LTWDZENRgnd, [ THIiTR L 72 S/P-A 3R
ROGEITIX, AFRP fip OFFIZ b 6352

WIS 8GR D &2 ElE Y, ko vz U — hBE
B L%l O FEEHCE > T\ b, #oT, Th
S ORBIROMEEUL, Ak ORI
LBMERLFAKTHY, HFESERCH D EHWTT
x5,

Zhick L, KB THELZ P-W RBRIKDOHEIC
VX, SERIE S S EH R I BT 2 ATIC AFRP RS
HEEL TWb, £/, bEgx=r 7V — M EEICE
EoTWARW, 5o T, P-W RBRIEDOEEIZIT,
S/P-A HRERKRDLE & B2, AFRP WO HIBfEN 5
T 2 HEEIERI CH D LM T 5, ok, £—
6 IR T L DI P-W SRR e K Aaf H oD FEHIfiE &
RO (EKE) 12 089 Th-o7,

3. 2 AFRP 5@ O OT BorAathiR

X — 312, HENHICEIT D AFRP flisiks O
FIONT B4 12 B3 2 F2BRAE R & GHR R B & bk
LTRLTWS, 723, FHEAEMSFIIATE L7 Brm sy
ENEORER 2 I A3 FFANZ 10 mm g T AFRP
s OO FHRERE L TEONRZbLOTH D, 72
B, T T, P-W RERIR O i KA ERE (P,= 39 kN)
LR BRI DFERIZHOW TR LTV D,
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LTWBIZ ENmnd, 1E-7T, AFRP #ifdss & =
Y7 U — N & DOMNEE, FHREREMFEE T+
RSN TV Db LE X LD,

—J7, KEEE L7z P-W BRAOH AT, &K
KAf BRI I TR T X 36 K OV AUl /)
XD FEBFRERNFHEBRERELS EE>TnS 2
EWIND . ZHUE, G KB B WK
AR I T OOEIARA - IO L2 & T
JRFTINCEZROT HNEIN L izlzd EE X 6D,
Tipbb, miERO X S KPR ERBE SRR D51 3E
WX a7 Y — NOBIBRMED SEREDL FRE
Wb, K EBIEEERHE O O 0BT 2 s 1
% AFRP i@ I RATHIC O T ANEF L7z b O
LHEE IS,

F7, AMEE AW XBIZEB VT, AFRP #
SRR U — MRS SERICHEEL TV D 2
LERLTNDbDEEZBND, HibDE Y
FERIZBW I TS 27 U — M A T
FLHOOEINOJEIEE S, Mk 2 T L L
THIEHPTE—=Y ITERAREEL WL Z %
R LTV D, ZOMEE, FEKREMERICEN
TXVBEMEL LTI Y, AFRP MHgfbf oo It )
K0 FAICHER L TWA Z ENDND,

3. 3 AFRP 58t OFIEEMIR

HBE—2120F, EBREFHCBT D200 0E R
BB LY AFRP #i5#bf OFIFEMIRZ R L TW\Wb, 22
TiX, i) P-W RBRRDHEARME (P, =39%kN) FF, ii)

FHRAS SR NI, iii) 2 HBEE RISV ORL T
WD,

TE LY, S/P-A RBRKOEGAITIE, S XM
B KO ST AT OOENOREN R 5D
HLOD, FHEKDIFE T AFRP M504 O Ik
RO b, EEFEEERTNZ ISV TIE, Wi
WEHIEMTXM Tl Ega 27 UV — R EEL
THBY, AW DKXRICKE T2 s asry
U — NEBIZIEAND O OVE N O it 28 AFRP i@
METHICHLH LTS EHATE—Y U 71EMIC
X0, EOFEEEAET TNDZ ERNGND,

kL, P-W BREIEOH AT, [FREBRIED
BAMERIZBON T FENLSD 227 U — MERICH
LRI OVEINA D L, fROOVEII O
R 5 IR N ACEO OIS ER L TnDd 2 &
Ny D, Fi2, KEOOERNOEEERIE, #oT
FICHER U, KPR LR BEEBIIE & AFRP Wit & OBz
EREERLTWS, ZbHDOZ LiE, P-W R
RIZB T DM ORBEL, 1) ©—V 7 1ERICE
Doy Y —hERPREABIEESE & OREIZE
WTHAL, 2) TOBAKTECEEEE#E & AFRP
e DOREIZHERT D LE2RLTND, ZOXD
7% AFRP WO FIBEMERIE, FHEERANLRE, 4im#
BIEELRT & AR 2 IZBEEL L TV D 2 E B D,

HEER =7 U — 8 LR EBRIEE R & DR
bR LEZFERKO—o2E LT, a2y ) —k
T T A ~—HBBE SN TWRNT EREBEZDL
o, LWL s, BURTIIAKFICBIT LT T4
~—WBEIRETH D, WEoT, 27U —hEK



i) P-W SRERADRAFER, i) FTERBELR, i) 2ERIBER
<4 TEAHA HRFR KA =y

ii)

E——_Y T

s—- -i -/ i! 7 \ iy - P— .!, ii ==

(a) S-A FHER{X (b) P-A FHE&{X (c) P-W RE&{E
FE—2 PZRIHOOCENI LT HEICI T 5 sskt o FIEEkR

iii)

WAL R A R OO L O B PERE &2 R D B T2 I {EEDOWHEEZ T LERH D LB HND,
&, 27 ) — FREDRGACE DRI EAT 5 W e "
NHHEDEEZ HILD, A, 27V — NEELE O K L,
REEEMEORE LED T SRR %2 EiT 5
4 FLw TETH D,
SCHER
AHFFETIE, AR LBIEEE R & AFRP fiRa A
WK SRR TIEIC L D RC 2o dhiF ik (1) AAERZ, BB RTE - R, Vi
RERRTHZ L2 HS, KPBEEMMRTIECH EAHIRAE, (2002)
TR L72 RC ROFREU R AT o 72, RIEBRIC (2) MAE=, WAZF, R R, A KR,
S0 ONTMAEEEDBH LU TO®EY Thb, K H i AT AR % DR I L W BEA5 L7z CFRP 7
1) Ko LRSS 2 VN CHEE L7- AFRP e = U v ROFFEMREIC KT MiRE 02+ 5
> 7 ) — b OPEEREIL 2.6 MPa TH Y, WH O e, =7 U — b LFERGR SCEE, Vol.31, No.2,
a7 ) — FOFEMEID HRE, (2009.6), pp.1459-1464
2) EEROKPEEAEMTR 151X RC o) % 3) & e, =k ¥, FEMHI, AFRP v — K
M EAEETH 0, KPHEMIE RC R HE b THF SR L 72 RC B o phiF R ic B4 5
(GER 1 /F R /) 1% 0.89 TH o7z, FEBRIIBFSE, AR 250 CHE, No.683/V-52(2001.8),
3) 2L, KT TCTHIR LA LY /NS RfE L pp.47-64
LTy s Y — ~ EKPRE B R 0O S (4) BARFE, Wl — M HWear 7 U —
WCBWTCHBENE T, ZhiE, a7 U — k& NMEEY OMERRIEE, 27 V- T4 T 7
N T T A ~—E ST a2 & RKO— ) —101, (2000)
DThbHEEZLND,

4) =7 U — b KT E R REE 1R S O AE
MREEZ D L 70IZiE, a7 ) — FREICEE
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1 XC®IiC

a7 Y — b OFEIHEE, JokE A FR—2
FOPKEICERNT S O TH Y, BMITEERE
THHLOLE LTHbNTERZ, —F, B OEEN
HEBRRIC R X BN H 5 Z & bafich TEe Y
W AR AR 2 A & U TRHW S AIIE D
B ESND Z ENENT EREL RS T\ 5,
Flo, RIREEM OB, AT 7 @A
Z VEORIPED ORI b EELBE L e o T
Do THNBAT VERMEHIMEM & L THOWLNS
MBI AT 7RG B T RERUIHE 1 M
ETHEEZRFTLIEERB 2 H D 1T F 0y
(2),(3)O

Z ZCARMIZETIE, MEH L LT IS EER, K
WD, BFEWD, $AA T B, @FAZ 7HE
Mz, HEHE LB SA, Zafa, A
REWA R, BMTERRNELZ LB ENa s
U — b ORIRIGHEIC RIE T B iE T2 2 & &2 H
& LIERE To 72,

2 FEBEHR LOFE

FEERIT, EAXNLVERE a7 Y — FERICHT
TITo 72,

EHNVFERTIE, BREMEZSEROEEARL b
TV REAVNER-TITEMD OB JIS HEH%E

*1 < b LERBER I
*2 BEBIR - (ELSRILILT AL v 7 )
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b, RIRWD, HFEWEND, SR T ZHIEM LT Cu)
KOS AT 7RG (LT BES)DET 14 FAH DO HHE
MaERWz, BELZVOFMER, EEDZHWZK
AL ML 50%D JIS EAZLOFEEIELEL L,
FEHERD LIS DG B T E M NS BREP —E L 2D
EOITED Tz, BBRIRIE,  4x4x16 cm O fAFEHEA
ERL LT,

a7 Y — MERTIE, RO EALVET R
AU PER—VITTTEMD S S 3 FEHOHEH
BLOS EEOMEMZ A, R— 28 TEMO
MAtbETcar s —hefERLE, a7 U —
MOFWEIL, BEEAT 7% 18cm & L7z nonAE D
ZIEA (A) LW (s) OMAEDEORE
EHEARE L, TXTOEMOMAE DO TR—HAL
KEELELTEDLDOEHE A, 2 TOMAEDLE TH-—
AT TR HNDL L ICHREEMIELTZFEB O
ZODFEOa s ) — NERER LT, ar s ) —
FOFREREMY ERVERER— 31T, R
BRI, 10x10%40 cm OAFEREERAE A ERLL 72,
B, BEAXNLVER, a7 V— NEROWTH
WIZBWTH, Miln7 HE T200CKHEREZITS 1214,
20°C * 60% RH OTEIRIEREREE T C 0 RuRUHE & &
BEZEFRZWE LT, RSZ(LOWEIZ, JIS A
1129-3(F A YL 7— DN HEIL U=, £ 7=, #Miis 7
H & 28 HIZIEMEREE & FFMLR B OWE &2 1T - 72,

3 MRBIVEE

3.1 ENHFIEBR

B — 112 S NV ORRIGHEABRE R 27~ 3, 72
B, M—1o (1) ~ Q) F£hEh S, K, F, U
(RSKHY, #FEMEPSR), Cu, Cu2.5, Cul.2, BFS,



F— 1 BN OSSP
bR . R RO | wkeR | ML | ks =
. T @) | @em) | 0 | @) %)
J 1 SIEHERD N 2.65 2.64 0.42 2.66 0.30
KT FiEt S 2.69 2.65 1.52 2.60 0.43
AR YED U 2.59 2.56 1.23 2.91 3.73
Cu 3.52 3.50 0.58 3.44 0.32
Cu2.5 3.5 3.50 0.58 2.49 1.81
RS 7 cu 3.51 3.49 0.51 2.59 3.50
25 0% Cul.2 3.52 3.50 0.58 2.28 2.82
cuL* 3.10 3.09 0.50 2.62 3.27
W b e o = BFS 2.74 2.72 0.74 2.53 1.80
’ AT 7 2.81 2.80 0.53 2.55 3.00
LTA 2.68 2.67 0.41 2.75 4.73
2.65 2.61 1.38 6.5 6.50
IR WD LTB 2.71 2.70 0.39 3.08 12.08
B LK 2.69 2.68 0.49 231 3.80
TR L 2.67 2.64 0.87 3.37 8.51
K 2.61 2.58 1.03 3.53 5.77
JEE il SEL TR ]y
BEE A i) k 2.59 2.54 1.65 45 450
JEAVAE e e e F 2.59 2.57 0.81 2.85 6.10
ZE R A 2.67 2.62 1.83 6.64
HE M AR A L 2.70 2.69 0.38 6.66 0.60
VT RER S = H 2.62 2.59 1.18 6.74

) MEMOTLEST, KLFFEAVZVERT, NFE=ar7 ) — MERTHEMALZEMTH S,

*) CuL %, Cu2.5 (A7)

L LTA (AIRHED) o 1: 1IRAWTH D,

£—2 BHEBAEDE(EY7U—]) £-3 =27V — FOWA LY 120 bR
. w/iC | sk B i (kg/m®)
ey A, Gm 1=, E=N=N E=E=N (0
il er) b s 25 | o | o [ w c S o] Sllem) | Ai%)
e B As As-A 850 993 | 175 [ 30
R b Ls Ls-A 850 1005 | 180 | 29
- Hs-A 850 978 | 190 | 23
T B D 5 Hs
— Acuk-A| 50 | 460 | 185 370 k573 | cu334 | 993 | 35 32
T 7]y b 4 0
ﬂ%ff/f— +H277 %M; Acuk Abk-A k573 | b267 | 993 | 35 | 33
%u_l?uﬁf¢/ﬁl ﬁEEE/H‘F lﬁlk):'x7730/o Abk AlA 838 993 3.0 4.4
A1 JR A R Al Ak-A 993 3.5 2.8
WHE W2 Ak Acuk-B k456 | cu263 | 993 | 19.0 1.6
Abk-B k456 | b211 | 993 | 18.0 1.8
ag | 0| 03| 2B 430 665 993 | 195 23
Ak-B 650 993 | 175 L5

CuL (A7 Z7%), LTA, LTB, LK, LG (fJK#:05%)
DFERAE N (EHERD) LB L TRL TV 5,
HIEMFEELS O 2F— & L AERIZL D
BVH VOB R OECL, B OIS
E2b0EEZDHZLNTE, BMOREICE T
EB/VZ IV OIHE BT AR 91 BIZHWTH
800~1200x10° DHFPH TR E < Bip> T 5,
KRN, HRERRDRIE, N & AR TGRS
REWVEHMZRLTWD, £72, KR R ITEM
IZEBELOX LA LNDHN, N EIFIXFEOIUHE
BERoTWD, —F, AT 7 ROIERILEAEN
(NS WEHANZH Y, FRIZ@E A T 7/l # BFS O

IMEED/NS SBEESL-> TV 5D, M— 21k S L
CEEBEORMRE R, EEAERIE, BRI
KD BEEEER L TWDN, Kok s kS
BAEOBRIZ—EE TR, L LARRE, ZTOf
TN &S, Cu25, LTB, LK 2EIFER UZEhE LT
WD O IXELREE,
32 v ) —hER

X — 3227 U— b ORRIGERBRE R (5
Fim 28 HET) Znwd, B—3()i%, MEMEL
WEfer (A) @ e LT, MEMoArsbts
B, BMOMAGDOEIC I O THKEEZ —
EE LA (ARG OFRTHY, MEHHER]
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DREICEOTHAAKEEZ —E L LIZHE (AFRA)
DFERTH Y, M ENORELRT DO TH D,
HAEMRERNC XA IEREOZ, MEMFENIC XS
2L BRI RE NI ERRTENS,

AT 7, @IFAT T, FAIRWRY, TEER SR

EREMICHWEZa 7 ) — h T, BALKE
185kg/m®* D AFHETDO AT 7% 3em BRETH Y,
AT 7 18em IZHHEE L7 Bl A CIXEALKEAN
225 kg/m® & 40 kg/m® HLEIM L=, K—3(3)iE, Zh
boarr U—FOAREG L BlGOR R 2 ik L
72bDT, BAKEDRELRT OO THD, BH
DRLAEDEICL ST, BIKEDOREZRBHMED
FHRATE LD BUIGHEES R WEHA A R S,
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MZ7e o7,
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SRS,

2) a7 V— FDOBFEITE, EAXLVERTALN
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ALY

3) BAXNETLT Y — NOEBRIEZFENZ 1T
BIBIRIFER D b, MM E U CThILEM e+
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HEMERNICL > Tar s U — FOUfEREITRE <
HixD,
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(1) HPE—1FD, BMOREEN =27 U — hO
PRIHE I JE T, a2 7 U — N TR4ERR
SC4E, vol31, No.1(2009), pp.553-558

(2) HE =wEHIE AT T Da 7 U — N AMEM
~OFIH, HARF ARSI E,
(1996.9), pp.443-444

(3) AARZE 1IN, BFEEMEH W22 — 1
DRI REE & B LR EAR O, A AR
P NETE SRR SR, 5 606 75, (2006.8), pp.9-14
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9™ 2 SRERHIBFTE

BTG IR 1 S TE T el SN C1 D N AR N
1 #E 2 RBE O
WES, AbABREIOBREEDS HPEH S5 R A 2-1 HRBREEKORBRGE

W2 LD HERIEBRAL OGN L, vo v ML
A EEETHILEENELT TS, Fi,
RIEKSE (LHy) 28RBS 320 kD a7 v MEE
HRETHDINE A RN THY, FIMERERIED
TeOERMEICS D, ZNLORWEBET S L,
WA FEHEEEICRO DN D EEER & L TR
e, KX h, EAMENETONS.
xR0 L L, W ET DA R
BtE LTS FREL CH DAL A Z ) — 3 E
BHENTWS., XA A4 ) — VI h—h ==
—hINTHELIOREEAGEEZALTND. F
7o, NAAx=H ) — ) TEHENERRE S U CERE
BN ERET Th DK 3 A MEPED A SHEE X
nNo-obhs. W, FIRTHDH-OEMAMEIZEN
D12 T Wik, REMEIZHEND.

LarL, R H ) —NET IV =T AT
MY ABREREZATS 2 EnmonY, a4
TH ) =ML LRy RV UMEBIOE & D
FEZFHOT 2 LERHDH. £ 2T, AFETIE
NAF =L ) —nbualyy AT NEHANE
ESNHMEE OfEAMEFMAE B E LT, &
J£ - minaiR, RXUE - HiRBRE2Em L. &
£ - AR CIINNA A ¥ ) — VK FE B
B O — B ARG S, FEREAHEELE
R - EBREA G 2 MEMEEFHMI L. Ez
KEE « WIERER ClE, SRR E —ERRA
A& ) — TR S EEATEE R L2, A
TIX, \E - @R N KEE « FiRRER I
L VBIG LTe A A= i ) — b ~DERE A
DNTIRRG,

*1 b ORNE R
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TR TR U7 il @ oM 2 4 1 1TRT.
ARBRTIX, "AAxH ) — L ERBRA 2% E L
oA — I L—TICER T AZEY, MELE
BT 5. BREHEE £ THEALZ%, &F - &l
bR A L7z, F7z, KR&RUE - FiERBR 34
B2 IC AN IREBIC TEBREICEE L, B
A s ) — VIR B ST E N L.

X1 AR E A
2-2 HEAB

AWFgECHE L 7o BATEHIR R R (Zr, Cr &
WL 728 & 4 OMC, #ER2FE46H OFHC), Ni R4
J& (#f Ni, Inconel600(AMS5540)) , &k % 4 &
(Hastelloy-X(AMS5536), A286, SUS304, SUS316),
Ti, 7VI=U LG54 (A6061), FEBBHMEHT
PEEK (ARVxT—F )L« =—F )L « 7 b HiHflE),
PTFE (U7 v b=F L #fHE), EPR (=F L 7
nE L =2L), CFRP THD. EMEO LSy %
F1ITRT.

2-3 HBE&MH

ARBRGIE 2R 2 1R, RBR OIS e
A ONZ FE R SR IR OB A & Bl 3 2 72 9,
PREBRIBEE, FENIANA A= B ) — VDR EA: (H



# 1 BB R —
HERARM HEAKC)
oMC Cu 99.22, Zr 0.07, Cr 0.65
OFHC Cu 99.99
Ni Ni 99.712, Si 0.03, Mn 0.2, Cu 0.02, Fe 0.01
?::;;g‘;yag Ni 47.16, Cr 21.78, Fe 19.36
2:;2;?3; Ni 73.58, Cr 16.71, Fe 9.16
A286 Ni 25, Cr 15, Fe 54.9
SUS304  |Ni 8.07, Cr 18.19, Mn 1.02, Fe 72
SUS316  |Fe 68.48, Cr 16.52, Ni 10.15
Ti Fe0.052, Ti 99.86
AL(A6061) [Cu (0.26), Mg(0.96), Cr(0.25), Fe 0.38, Al 97.5
PEEK RYI—F)L-T—FI)L- ol
PTFE mIvib TFL g
EPR IFLLTOELYT L
g h—AR>
CFRP FERB#E R UD/90E 1ply, UDIOE 1ply

TRy R TR AR

#z2 WEREM—E
1 273(CKRKUR), 400,
500,

512, 523

ARBRIEEE (KD

#J 2(hour) (ZEIRFER)
#36(H) (i aER)

NAFF ) —

JU% N B (mo)

SUREE 516K, ERST I 6.2MPaA) IZHE L TRRE
L7z, 723, BBRAITREITHE L T DS
IIEFWMY RS 2, RBANC TEHAT Y ) —
GRLEE 99.5%) 12 Tz i L T 5.

2-4 FHEGE
ARERIZIBNT, A F X ) — ) ~Ok i

AL, 3R TOMAFEmL, R RmO
A OFEmRTTEOEL, RERFI%OEEZL,
RO I OEAL LV EHH L 7.
£3 HHiNE
SN T ZyNTIE H
 ABIRE TR RO RBUTARE B
o HBRT R CABR DE AL E
HRZEIE g GueREodmg)
CEPMA T RBUTREO RO LILETER
. J — VDG REIC ,
smmspe o YPERICEY, &

S RNE S VTR A A E
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3 MmE - mERBRICI T 2 EHE S M

3-1 @BME~OBE G

S RABHI T 2 pBkE A RN RS R — R 2 R
4 1T, FRIIEFERE TR OBGDIHEICHN
TRBRS (RS2 BT METHS. W
#£Xv, §%R4ETHD OMC X OFHC & 7 /L3
=0 LG4 TH D A6061 LIS D& B EHINA A
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