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AL, TV = 272 D QNS SRR O R TE 2 8) & mnE A S L, LLTFTD6
HEOHER I TV,

F1E ThEm) i, ERPEMINTEE ChE AV TER SE -8RI S LD @A
FACOWTRMN L, BRI TIEO—FETh 5 BRERIGIE ORI, TEREITEEEE & O m & FHE R
IZOWTIRR D & & HIT, BRERIEIZET DIERDIFIEZ OV THBL L T\ 5. SRR % DRl
WAL BN L > CBIE R Z SN D ERBOEHEEE) & & BHEEIS S TR L7247
R0, BEEIEACE O CIRREST R & B & SR OB Z 5 R W TR L 72 AFZE 23 i
ThlenzZ &, & LT IAUTEMBIER O 58) 2 SR FIEIC L - TEEBET 5 2 &N
ETHZEPMOTHRETHL Z LITERLTHWD EHERMLTND. ZOLIREROT, A
ZETIE, B ICBL U HUEMTET VETER L, EREBEMIT OmFEEZ VT, SRR
BRERE 28 78 b N SR A TR & EREAEZET OBRICOWTH LT T 2 LI TV 5.

%2 % [EMEEEEE BET AT E T VOS] TIX, £9, AEO BNEERT SIS
W, BN TR L L CHWDERORER D NCHRIEREORIRNEE CTH D LT 5.
F T, BEINTACIE, BRI OB L AT RSE S ORE ) CERRIE S AR, VA
JERE L EBRLFFOES | mm L FOMT VI =0 A EHigHOwEREZ, ©RIIX TR A SE L
72 BT, @RIDRERIZ OV TEER & BB O DEET 217> T\ D, TORR, 18 1
mm, EZ 0.5 mm O V FRIOWEZ FFoaM 2 Vg, F28R & BUa T O i Ofl R % B2 g
FTHZEMNHREERDZEEZHLMNMCLTWD, BEMTICE L TiE, FPEBEFEEEZ, (D)
W) 252 CTEE LT RN @RI 224 21k, (D&M OEIZE& R RAT 5258 &,
(D) Z AR D IREE AR, AVIERAZ OEER & SR oOmARRRIZHB L, ()% ANSYS
Emag-Mechanical D [REFRIEE T /L (Model 1) HWT, () TH L2 EHR A2 IS & LT, (D)
& (Il)%Z ANSYS AUTODYN @ SPH €7 /L (Model 2)& FIV T, & 5 IZ(ID) & () TE S L7 1
IS & LT, (IV) % OpenFOAM O A [RIAFEIEE 7 /L (Model 3) % FIWTHEA T B AT L,
—HOBEMRIPBR L BT 5 Z LI L TWND.

H3E M7V =0 MO BRI EE) & SR A TR O R TiX, B 0.8 mm O L
=T LMRE V TFROEEGT MBS A AV, BETRAX—2, 4, 6k] DXL TEMK
WL, 4, 6kI THENTEESND Z &, &5IC6KIICHT D BHEEBO L OTIRIT %D Ak % 2
LTWe b dE LTS, MMREBIEORER, WEEORSRERANICIH > TRE G XS
NTWDZ &, BREmIIE, BRI~ nm OKE X O@BIIRL D 7 2 SE A B S b




Z &, EIEAD OMENITIL R AREAT S B DD 72 O EARENE nm OFERI Bl S NS Z L&
LM LTV,

X DICHIERATIZ L Y, 6k DEMITBWTIL, M7 =7 AREREREO WA IR - T,
ENIZEAT LU THRAT D Z EEZH LN LTV D, iz, AT ORE R OO ZEHE X 107 s
EHZ, OFTHY 5~6 FE LIFFITRE WD, REHRIETIE, OTHEEIXI0s'RETHD
HOD, ODTHNFEALEEF LRI EEZHLNILTNSD., S HICHRERMTIET LI =T A
DR Z B2 2 RERIE EAPNES, RS 2 eiErnd s 2 &, £ L TED%, 108~10°
K/s A — 4 —CREITRER T2 2 2 RHE L T\ 5. EBRE R & AT/ R 2 xhis S8 5
Z XLy, BEmICBIZE SN BIRLIY, SWmEREIC XV B SN AR H D L L
TW5. F7-, AEEREICBE SNSRI HOWTIE, A 7 a4 —&— T b B
RLDTERL N A REToH 5 &35 RDRX (rotational dynamic recrystallization) €7 /L& HVW TRt ¢
HEBRTND.

54 T TSR O BRI E 2 8) & @ AR O el ) CTIE, JE X 0.75 mm ORI E 4, 6,
8 kI DFRETF/NF— DM TV FROWE LA 2SI 2 FIWCEMAMIZ L, 8kI THITHR
mEn, BHEMOIRDBERZ E L TV EE L TV D, MHBBIEORR, R OMASRI
R > TRELBIFEFT SN TWD Z &, MEEREICITERDEE nm OfFE L 7= S
B, AL E/ERRE KON 7 7 LA v of, BRSBTS,

BAEMATIZ LD, 8K OFRIFITIBWTIE, MsAHRIR I E O MAE I > THENIZEIT L TR
ATHZEZHLNIL TS, Fio, HRAFOREROOTHHEIL 107s!T 22, OT 4
b 6 FRE LIEFITRE VD, REFLHOOTAHHEIT 10 RETHLHDOD, OTATITL
AWE A LRNZ EEZHLNILTND. S HITHREREOIREIX 1200K £TCT LA L, Z20#%, 108
~10°K/s —F —DBHKE TRABEINTNDZ L EZHOLMNT L TWD. EEREEE & BTt
REXILSED Z LI LY, MigiRmEOME LI FER O HIZ OV TH RDRX E7 /LA W
THHATE D LT\ 5.

§ 5% TRV =0 M7 D NSRS O BRI TERFIC &I & OBE BB AET DML 2D
JRIR T T, BRSO TR T _RE I T & &5 L oA N 2 DERLM R 5N %
DFRIZOWTHRFT LTV 5. B2 300 m/s 22 5 & 5 & CEMRIET 2 &, Wi
B DBRTAES & SRIDWERIRICB N THEAENEZ Y, BEeERmchHE BlEZsnsZ L2 R
ML TWD. BEMENTIC LY, EZEEE T2 & AR RIEIZHM L, EOmRmIZHh
I IR T BRI R E < ZEH L TENICIAT D L 21272, REN CHEZE - &L, #inL
&JEESTIO SPHRLTPNRATH I EEHE LTS, F7z, 0 X 5 72EIE 2000 K %,
JRFTRLR L, 108~10° K/s O @y AR EE CRmbeE S, TRBEZIAT 5 aTetEndh 2 2 & %
O LTS, TR RO TR S5 FREE O ESCK E S 7226 NSRS, FEBRIZ L -
THONEFHREOZENS SIREF BT 5 L2 ML, T &8 L DA Z 5 1E%
FE7 D NZZDFREIZOWTHOLMNZTHZ EIZEIL T 5.

o ik T, SFECTHONIEEEZMIEL, MmitdXTWnab.

i« FmSCEBIL, FI3C 2000 7= & 950 300 354 1 ET O 520 b L<ITIEL 800 5% 1 FfRH L T 7E&E W,
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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An A1050 aluminum sheet and a C1020 copper sheet were collided against a steel mold with a
small V-shaped through-thickness groove by using magnetic pulse forming (MPF) at various impact
velocity conditions. The MPF behavior of the metal sheets and the relationship between the MPF behavior
and the high-speed deformation structure were investigated by using both experimental and analytical
methods.

The groove was filled at the high impact velocity condition. In this case, a pair of metal fronts
along the groove surface flew into the groove faster than the metal front of the middle area. Almost no
change in the grain morphology was observed at the mid-thickness area of the sheet, but extremely large
deformation occurred at the sheet surface along the slope of the mold. The strain rate on the sheet surface
exceeded 107 s!' during the flowing into the groove, and the strain was very large. On the other hand, the
strain rate and strain at the mid-thickness area of the sheet were very small compared to those of the sheet
surface. A large temperature increase exceeding 1000 K and rapid cooling of 108~10° K/s order occurred on
the sheet surface. The equiaxed grains of several hundred nm were observed on the sheet surface. It is
considered that these equiaxed grains were formed by dynamic recrystallization before the temperature
decreased. The ultrafine grains of several to several tens of nanometers were observed on the slope surface
of the aluminum sheet. Since the temperature of the aluminum sheet surface exceeded the melting point in
the analysis result, it is considered that these ultrafine grains were formed by rapid solidification.

The metal sheet and the mold were welded under the high impact velocity condition. The inlet
velocity of the metal fronts flowing along the groove increased with increasing the impact velocity, and the
protrusion of the slopes became large. The protrusion flowing from both sides combined near the top area.
The merged protrusion collided with the deepest part of the groove, the mixing occurred between the metal
front and the mold. Local melting and rapid cooling occurred and, the metal sheet and the mold were
joined. Therefore, it is important to control the impact velocity to avoid the joining the metal sheet and the

mold.
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