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BEBEAIIMOBEE HIEIC WS OFLE, Fl 2 138 E b, SRR EHEEA DS FTRE, JE IR ORI FTRE: & O Z R b,
BB ECATZE e & O KRR IND D0 b HEBEICHEA Shood 5. L L, HEEBOMTIIISER N4 TSI L,
FIEAHHNARIE L TV D, 20K 5 REEEIE O IEF 2R S 572 9I21%, #5IE OWE & ke iic 20 S & 5 BR
AU TNELTH S,

ARWFFECHL, BEFEAIHOMEDIRT ORK & 72 56 WEP 2T 5 72010, 2 FEIEO W78 2 BEE Al OIR A LR B 3G 217
92 & CHEAHEREEA KT 2 EBIL, TOMBMNEIEZR~5ZL2BMET 5.

ARSI, [¥7e 2 BEERORA AT AT L DHASREEE T OB & Z OMRHEIC BT 20198 L, 26 %
PO I TN S,

W1 TR TIE, ARFEOLEMICET 22t 5, WONCEOBMICOW TR L. 9, BEEEAITHEBHOM
ZERgT SIZR T, RERMEDPMOHHMICHA SN TRY, BEBEDOHM ERRODOLNTNA I LEZRLTNA. -, #
FRTFOIREE ) LD, BEEEOMEICAL DR NEREIRET 2 Z L NEECTHD Z L2 RT &I, WHEEROIRD
THRIZTA NOERICORN D720, $HEEEOYMEZ EHinIc 2L S & 2 EANSEEES R TRAE TH L Z L E2/R LTS, &
HIC, RMEREEEE T ICBT 2 BoE OFFFERI, WIS Z DOMBEE 2R3 &3S, RO B, 2 T EO R 285K O
BHFEBATC L RSN T 2 EBL L, TOMMINEIEZTIRD ZLICH B ERLTND.

0% 2 T THE B ERMERR L~ 7255 R T 27 U VRS I OWRA kT PRI T, IRG HE A AR 125 L 7o B
BFRZIY B, 2O KIETTIREG O EL RIS~ RIFSE T, RALEZEX THHELRENAETITS WE
AT 7 VL REEEAl (SGA) AV, BB LOEED 2 FiD SGA 2O\ THERREBR 21T - 72, BAMICiZ, 2h 5o SGA
DIRE B 2 AR b & BUWE L, ZO5ERERE L OBHEMERR 21T o 72, ZO/ME, Yo 7%, 5IRME, KK
T, BLOH T AEBIEEPNRA I U GEEMICZ(E L TRY, #EEFOBIENMRSIICL VR T2 2R LT,

3T [EMNT 7 UV RERSAE H O 7B B R RE L A DR E & BRI LS T8 O WA OFIE ) Cik, 27
HOBER N oK A — U BEFIRIC KB IRA R EBMIEAIRET 5 &S, O Y4 ERIICHGE L 72, BRI
HEBXOEED 2 D SGA ZHV, ZNZEND AFIBLOBAIR+LZ, RALEEZ SO 2MOWEERICER L, TO%
AR L2 BRGb AR S5 FEE AV, SEEEGHMORMENTRETH L I EEFFELT. EL-FIEEE
Wi D72 OBATEREIL, 3HinARy &, 2 0O HERIEEER, BLOAZT v 7 IXFP—CHRINTEY, #EEHO®
HCE & HEAEANRA & FREGIE 2 2 & C, IRGHAIERA 2 KB L. RPIEICK Y BB L O L2117 - s EIxi L
T, FTI/A T T—va kB HOTZEOYAT VABEBLOY VP ROEEEIT 1oL 25, v VT U ABENEFE X
FHINCHRRANI B L TEY, Yo V7 ROSMICEL T TAME L EREICKRE RBEOENT LR L. T2bb, AR
TR L 0 BEST O E 2 B IR TE 5 Z L A SRR L 72,

543 TR Sy BT ORI & IS /040 OFFI | TIE, B2 O & iz B 2 AR TR o kB
EERLL, ZORERBREITo2. 20K, FUXVEGMABIEIC LV EFELS LOWEROOT oM EZHEL, SHIZZD
ISASA AR Le. 2 OER, BERmMSTOREESAENELS 221 Z LIS HERMERT S 2 &, TOITARBRT ORI
HEE, 2K 50 mm OfFFHIBIZ 20~30 mm FEEOMEESEAZ AT OB RbLEWI L AR L.

%5 = MERHEREEEE T oML I, EEEOLIETORM L MTFORBEE B E L, HomIcuRsgEEs
WEATLRYSTHEEMRTFLIUEL, ZORERBRET -7, BAEMNICE, TREICEEEEHBLEREL, £OmMlicES
PERTZERARIC X D AMERERESE 2 A L, & DICZE OIMUINCEEBEE AR A il L 7o B 2 /ERL L, & 059k EE 2 J2R
RO Tz, ZOFER, WEEEREOADOHMT &L T 156 %OiiEn LS ons-. 7=, 7O X VEGBRMAREEEZBVEF]
BRI OB O OT Z 3R OFE R, BIREREEEE M T O #E I b IR E ROTHAELTTEY, #EEHIZB
TR R ESHENTE TS I E PR TE-.

%63 [ Tk, AETHONIREZRIEL, 4% OBERB LS 55 ERAIC OV TR~ /2,

% FSCE B, 3L 2000 52 & 5630 300 §F 4 1 BT DT 500, b LIS 800 554 1 i LT 2E vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Adhesively bonded joints have widely been used in many applications. However, they have
often stress concentrations at both ends of the adhesive layers, which result in lower-strength.
To smooth the stress distribution in a bond line, a method to apply adhesive that has a graded
modulus along the overlap have been proposed by several reserchers. These joints were called
Functionally Graded Adhesive Joints (FGAJs). In this study, a novel method to manufacture a
type of the FGAJs is proposed. For this method, a mixture of two adhesive which are brittle
and flexible are applied to adherends with changing the mixing ratio. The purpose of this
work is realizing FGAJs by the variable mixing ratio application and evaluating the
mechanical property.

Bulk specimens with different mixing ratios of the adhesives were prepared and tested.
Second generation acrylic adhesives (SGASs) were utilized for this study because they can be
cured at a wide range of mixing ratio. By the method, the mechanical properties of a SGA
could be controlled by selecting the mixing ratio.

To verify the applicability of the proposed method to FGAJs, the Martens hardness and
Young’s modulus of the adhesive layer were measured using a nano-indenter. As a result of
the hardness tests, the mechanical property of adhesive layer changed continuously along the
overlap.

The relationship between applied patterns of different adhesives and the stress distributions
in those adhesive layers were experimentally investigated. For this investigation, mixed
adhesive joints (MAJs), which employ a brittle adhesive in the middle portion of the overlap
and a ductile adhesive at the bondline ends were used. Stress distributions of MAJs were
evaluated by a tensile test using a digital image correlation method. As a result, variable
modulus adhesive layer contributed to the relaxation of the adhesive layer stress
concentration.

Tensile tests of the FGAJs were carried out. As a result, FGAJ was effective to improve the
joint strength.

In chapter 6, summary and future works are described.

% FSCEEIL, FISC 2000 F- & BESC 300 §EA LERTORMT S0, b L<IEIL 800 Fa LR L T<Z3 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WSCERIE, H LRIV —F VRN (T2R2) IZTAU X — Ry MARSNET O T, AR ATRERFIPHO N TIERL TEEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




