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AWZECIZHBIEZIZ LD & T84 R0 CEHMOBELZ B E LTSBBRABRIEAL TV EEZD
naR) 7Ly (PP) BEM, 1 THLLMCRE, SRERDY T A MHE(ERY a1y (GF/PP) %4
B - BB CHER T DM A HICR T A Z 2 HE L.

FIETIEET, RFREOLEMICET 2R RIS OV TR 72, FES OHERERR (LR ES 23558
BB W TREDR L2 B E L7ZBELISRD 5 THAER, ZOTFED 1 oL L CHlHERILE TR M:
#HiE (FRTP) O@EANFEFINTEY, P THLLMCRE - @iiER PPEAMNER S5, LrL, PP
VEFERME CIE RS AN TE M 72 T2 O BEE BN K 2B A0 F IC IR/ 7=, PP 2R #HIE & 42 FRTP O A4
FHOPERNIZIEREE CEVVERTRENS O D PP OFAHEHITORBENREEN TS, 22 TET, AR
R O—EI 72 A HINE LT, PP PPEAMOBEEHIFICOWTHNIZEZ A, EoHINCLER - HEiind
D, Bfx BRI B S U TRl 2288 TR 28I T 5 7291213 PP 0 PP B AM O EM OB 2 k3 %
CENEHELEZ LN, OO INE THRIIENTWARWEEEFHEMEC L 5 FEE AT PP = GF/PP
DA ZERE - BRE THAT I L EAEOENE LTz,

Eo2BETIIHFELET I v/ AEAMEESEBE LTHW: PP OEEKRGFGENEES ZHRE L. &EksHEs
N TIE— NI EBRE N E VMBI R IMBLE o N & SNTWA Z &, HBEBREHIMEV PP (Cfx D
FELTI v AEREE LBEBENH LT A0 MR LIEZEZA, FEET I v/ ADEINC L EEBOEL
238 PP L0 b &< el RICHEERBICEERAZEHIN L 2B OEEZ b Z2E L, SERICE > THESEN
INBARL S N D DHERT 5 L & HiT, @EFREINC X 285 R OMEER L3 & L BB & oIz oW
THHFART. TORE, SEEAINC X > TEERIIAL - IRET 5 Z & B0 ho 7=, #HERBOBIREN &
MoTAZH b L THILBEEICEZE L2 EEE L H Y, SREIC X285 OIRE ER 1T, BR4%
BT LUHMHEND DR TIT ARV EAVRIBRENTZ. FW CERIMERESEE % AV CERIC PP OERKGBE
MBS 21T o7-L 24, SiC, ZnO KN anatase B TiO: 268 LI-#:5E 2 AWT-548128 60 s T PP 04
DAREICZ2 0, AR O%E M X5 EYAWRER CHEMMENR Z 213880 -o72. £H4RBOZRD LD
\CHEE B 2 A TR ROFEMBES IR WL, EEBOFENEAD Shod SITRAMRE TR L,
BAEROFBEE L LFBELRL O TH Htand/ el HEMHBE L TV D 2 EDRHIHNY, S%ITZ OMEEEE
CLTFHMECTE 2 EBRBH LN o7,

FIWTITHBESIM OBRE/LE BN E L TABRLFHIERNRIAEND GF/PP % & BKFEMEIZLY
JEREM - BIRE CEAT A EERR Lz, SBT3 E YT 2 v 7 AL, H2ET PP OFEME
BEAENARETHAT2bDD I b, b EMESBERE T, Hax bR NES IG5 SiC & vy, hifk
REHROFBELRH LTZ. ZOREE SiC ORENNE S EARPE VA ICHEERE Otand/ el fERA K& <, K
23 0.54 pm, EH RN 40 vol% DREEE E W56 10K E 24 s OFEEIEIINT GF/PP 4 L, Hohiz
AR TR KK 10 MPa D3| EE AWFRE NG b=, £, EEKICZ28EEBONEO SN 83
BOBRTRL, RERTMELE 2 -tand/ el COFMENEE CTH D Z EBH LM ERoT.

% 4 T TlX ZnO KO anatase %! TiO2 2 &4 9 28358 % W T GF/PP O & EHFHEMEREE 21TV, 858
WY 587 v 7 AOMEKR OCERROFBELTNT. TOMEE, In0 S4H5E Ctand/ el Ml kb K&
<, MOBARICE Htand/eEDOEME L L Lo T2, In0 EAEDL 2\ E5E T SiC X anatase
B TiO2 L W LR T GF/PP 35415 Z L AR &SN, VT, TN boREERE VW= GF/PP O & &K
FHEIMBIES ZIT-7-& 25, 10 vol% M X 20 vol%d ZnO % &4 UT-8E N 2 MW =58 10360 1] (18
s) THEA L, @V aIIREAWITRE (14 MPa) M55z, 72, 40 vol%® Zn0 % &/ LIz HERE OHEIT,
AR (168) THEA LZICH 0D L THEATREN 8 MPa £ TIR T L7223, BAH%OHEEROE SOGRRES
JB OREA I S DIXAH UK R OB 5 8 B AR O BHREE N2 TREE IO % RIT T alREME S R S vz, &
SICEANFEMBEWES I L 0L % 50 °C, 80 %RH MOEREE T T 1000 h F T&&#% UMAMEZ 35 L
72 ZA, WTNO®TI v 7 AEERTLHHEEELIIIRTANTRE~OEBITIZEA LR LN o T,

55 EOF R CIIARR L OEETHONT-MEEE LD L & HIC, 5HOMESCERICOW TR,

i FmSCEBIL. FI3C 2000 7= & 950 300 354 1 ET O T 520 b L<ITIEL 800 5% 1 FRH L T E&E W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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We investigated the new method for welding of polypropylene or glass-fiber-reinforced
polypropylene (GF/PP) in a short time and with high bond strength. High-frequency welding
is one of the techniques which enable to join plastics with short time and high efficiency.
However, this method cannot be directly applied to polypropylene or GF/PP because these
materials have low loss factors that lead to poor heat generation by high-frequency (HF)
irradiation. Therefore, we tried HF welding of polypropylene or GF/PP using thermoplastic
adhesive layer which was improved its dielectric property by including the dielectric
ceramics.

First, HF welding of polypropylene was examined using a thermoplastic adhesive layer
including various dielectric ceramics. The results showed that the HF welding of
polypropylene proved to be possible in a short time and high bond strength using the adhesive
layer including SiC, ZnO or anatase-type TiOsz. The result also exhibited that the heating
efficiency by HF irradiation at the layers was related to their tand/s, values.

Next, HF welding of GF/PP with thermoplastic adhesive layer including SiC was
investigated. The tand/s. value of the adhesive layer increased with temperature and SiC
content when the SiC particle size was small. In contrast, the tand/s. value decreased as
temperature increased when the SiC particle size was large. Using thermoplastic adhesive
layers, the GF/PP could be welded in a short time (ca. 30 s) and high lap shear strength (ca.
10 MPa) when small SiC particles are included in the adhesive layer with high content.

Finally, HF welding of GF/PP using thermoplastic adhesive layer containing ZnO or
anatase-TiO2 was investigated. The HF welding of GF/PP was achieved in the short time (18
s) with high lap shear strength (~14 MPa) by incorporating 10 or 20 vol% ZnO in the adhesive
layer. An examination of the temperature (50 °C) and moisture (80 % relative humidity)
effects on the lap shear strength of the welded specimens after a long-term exposure

demonstrated that these exposure conditions did not affect these mechanical properties.
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