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KL, TERESGRERERICB T 2HEAEREEEA T =AL) LELTTENLR S
TW5. REFFETIE, ®EHZR 2 FEOBESROMAY, THbblEHEDHEEENNSL,
ISR OPR A E 2 R L, HORREET 52 OEAEREICASLEENERT 5 EE 25
5 CuNi DA, D WNCHHFEDOEEAENKEL, M) HROFERFEEZL, oA
BALRIC K-> TEA RIS O BRILEMEN O R L2THEEZEK T2 EEA b5
Cuw/Al DIMAEE THEFBEBM ZER L, EBR & BT oM FEZ AN D Z LI2 ko> TRREE
BIZEENDRD 5 SOFEG, (1) /##E% 51T 7= Flyerplate & Parent plate OfFZZiFE, () A %
Ny N ORUIHEEZR D ONCER S O JERGEE, () #6 fm o ARk, Iv) #4655
DOWEERR, (V) ASLREEC P 8 O A BRSOV CTENT L, BRI EBERRIZ OV TS
B BEt 217> T, ZNETHLNCEN TR > - Bl BB EFEICRIT A RED
JERRA I = XL BN LTe, & BICHEZEMEIC L D6tk TEEOHIECSOV»THE
MEIToT.

#1E (e i, BEHEABICI2RESCRESOER LT R, S OICBRIEHEE
DR L AT OWTIR 72, J@RE#EEE 4, Ahd L72(D~(V)DIRRRIZHHEL, £41C
DUNTHERDAFFEODIRIL & AR AR~ & DITARIIZED B, Zho0~(V) 1220 T
BAERENT 24TV, BRIEEARRIC DWW TRAENRFT 21T 5 2 & ¢, BEsGEIBERIEHEICRBIT
DEAREIERA N = A LEHLNCTHZETHDH I L Eb .

%2 W RRIEEFE A HET OMITET LV OBER) TIiX, (1) BIEOER LM OEZEEE)
% f3- 819 % Euler-Lagrange coupling model (Model 1), (II) A Z /v = v N O HESE), BRI mE
FERGERE, 720 NZWDEEA i O E EAEFE % B84 % SPH model (Model 2), (IV) #2465
[ DG HIEFE & (V) B4 bER D 5 % g o A4 sl e 2 F-819° % OpenFOAM model (Model
3)D 3 DDEZR LIfITE T MZ DN TR,

%53 % [Cu/Ni JBFEEBE R B O RAEAAT 72 © NS EBRIMGE ) TlX, BEEN/NESL, 2F[HE
W92 Cu & Ni OB ZERLL, (D~(V) OBEREREEENI OV TR & BB O
FEERONTHFT 2 2 & T, CuNi BREEMO A ZLY =y bOREZEES), BRSO
BOBEE, JRPTRLEREI O, S & R O AR, A4a a0 ERGE TR 2B Sz Lz,

%4 % TCu/Al JBFE ERER B O RAEMAT 72 © NS EBRIGE ) TlX, BEENKEL, fHx o
SEMEEEMEAERT D Cu & Al OMAE TERIEEM ZIER L, ()~(V) DEREEEE)IC
DUNT R & HUEMNT OW FIEEZ O THRFTT 52 & T, CwAl BREEMOAZ LY = v |
OfgzE), BRSO IR, JRETREAESEE O, W & R OMENRE, FRE o4&
R & B S 2N LTz,




%55 5 [Cu/NiJEREHEEEIC RITTH LML O] Tk, —EOEEEED T, %D 5
DDME L E T Cu/Ni JBRIEEM 2B L, (D)~(V) OIRIEEREZEEIC MF 2250 %
(2D T HEBR & BT O FEZ AV THRET L, Cu/Ni B OB RMAEIZ LD A 2L
Yx v MORE LT EOE, BTG OEE L IRE R OER, JRETRMAEEIR O 5
R, 725 VALK O AR EIC OV TG 21T o 7

56 T [Cu/Al JEF I ERE BN AT T LA E O TliX, 5 ®mL kI, —EDOEZE
DT, 8722 5 DOMEMAELT Cu/Al IBRIEEM ZFR L, (D~(V) OEREEETI LT
TS A D BB T O\ TR & AT O W FE A VTR L, Cw/Al 1358 R D152
AEIZEDAZ VY =y FOIRE L EDORL, E2EREHFEOEZ N EIRE FR OZER,
JR T AR BRI OO ¢ HIR EE 72 & DN B8 O AE R IS DWW TRt &2 T - 7.

F7E (e TlE, SECHELNIMRREZREL, LT XL ) ITHHm iR~

ARFIETIE, xR EMEE R OMAEDE TH D CuNi & Cw/Al DBERIEBHA BT 5()
~(V)DIEFEEHZFEN OV T EBRITILZR D ONTEUEAAT TIED O RET 21TV, #26 FiEK
ARA=ALER LN LT, bbb, #E R fE O LI, H2212 L0 # GPa 7> 5%+ GPa
DEEERD. SOICHERREERIC L VAN AE LD, ZOEH B L \EERIZ LY
BEAEREOREN LR L, REo—MIXRIrciE+ 2. £ EFIhyvwE ol R ES-
T BN, JEAN BRI BEERITE ps & IEFICE WO, RPTEEEIR M E R A b o
IFIEGCE 5. PR A AL, @B OMAE DI LD THA R HE TIX 100~10K/s DA —4
—DOWRHIEEOWMEANAL, JRFTRFEIROBEE TS ps ORIZE T 5. RFH~O 2 etk
BUC XY, RFTRMETES O SMU B ORI Ao TEERE L, & biEikd 2 W id e
WAERT 5. Cu/Ni 72 5 TNT Cu/Al JEFE LB AT T 2244 L D BT DOV TR 21TV,
BEAERm O =L X —ORBIIFEEAZICLOTIZER U T, TOLDENHBERLF
— DML R CHIVTEAE REOIRE K b Z L AW LI L. Ko T, i3
AENRRENIGEITE, RFTRAE SRS R DA T, A NS WEGEEIC
LR PTRME I AN R A R IR o TAER SN T, TR VEEAELZRELSTLHZLTH
SACHEIE S D VX TF B OAREEZMHI TE 5 Z ERHL IR T2,
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE  SCERE, RLERIP—FUR TN (T2R2) ICTAUF— Ry MARSNET O T, AR FRERFIHA DN TERL TTES0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

HIY T HRETIL EEEy) @ 1t .

N T 2
Department of /H‘}H'I% g& Academic Degee Requested Doctor of L5 )
FARA o fBEHE () o o
Student’ s Name [ELRERA Academic Advisor(main) IR K

fREHA &) -

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

Explosive welding is a kind of solid state welding method, and a strong metallurgical bonding
can be obtained with a wide range of metal combinations. However, a rapid temperature rise
due to high speed collision of metal plates causes a local melting zone at the joint interface.
Depending on metal combinations, an alloyed region or an intermediate layer (IML) is
formed at part of the joint interface by solidification of the local melting zone. When the
excessive intermediate layer is formed along the joint interface, the bonding strength
decreases drastically. Therefore, it is desirable that the intermediate layer is reduced at the
joint interface. In order to control the formation of the intermediate layer at the joint interface,
it is necessary to reveal the formation mechanism of the intermediate layer on the explosive
welding and investigate a factor of intermediate layer formation. However, it is difficult to
observe the phenomenon (explosion welding behavior) occurring at the joint interface of the
explosive welded joint which is completed in a very short time, experimentally. This study
divided the explosive welding behavior into 5 processes of (I) collision process of the plates
with the detonation, (II) wavy interface formation process, (III) temperature increase process
at joint interface, (IV) cooling process of joint interface and (V) formation process of the
alloyed region or intermediate layer, and devised three simulation models to investigate each
process. The formation mechanism of the intermediate layer at the explosive welded interface
was revealed by combining three simulation models. Furthermore, based on the result of the
formation mechanism of the intermediate layer, the condition for reducing the amount of the
alloyed region or the intermediate layer was investigated. It was revealed that the amount of

the alloyed region and the intermediate layer can be reduced by increasing the impact angle.
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