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KL TECAP I LIZ L W AFf S 417z FCC EMHIRIE R IZ 31T 2 K& e AW ETEIZ X 2 fdihL
b LOM R E) L, 26 EIVERINLTVDS.

F1E Faml i, BOTHINLIC & > TER S 2 BHHERA DR M L, £ b oMLk iT
2 e R E R AU DN TR R TS, E 7, BHARIC K OB TAEL L 2o X 9 il b
BRECHOWTHLNNTT S 9 2T, MR ORI ZM RO EEMEIZONTIHERTVND., &5
(2, BAREYZR S ST AL DT FIE & U C ALY EhE » oo [Rlis & U CREAM rTRE 2R e A 12 K D AT
frfRtr 225, ZOHEMMEIZOVTRL TV D.

%5 2 B THGIE AW K 2[Rl C OB GRS sk Ok & MRk T, Cu @ As-ECAP
A HWT, SEM/EBSD £ & 2 MIMZ iR COR—EBBIE2 217V, SPD OffShhisii{b R
DER T DGR IALIZOWTHIET 5 2 L 2l BT 5. B REfFEHBAZHW5 2 & T,
K& IR B VWA TE DN & 7o C O R — M2 rIRE L 72 V0, ZOBIE DRI, HfidbhI R DTE
FRIZ X DRGSR L D A7 57, KL OTEIIC X DA Kb 28 LT\ D, 2O X 5 2ffdh
RO RE L, SEATHIEIC L VRSN TW LKA BE) (grain boundary migration) 2k 585 L
IXH 722 D5 R LR CTH D Z L E L MNIC LT,

3% TGS D% 2 W= RBLE i X A& BT v VORI Tk, SEM/EBSD
B X 0B SNTHAEHRE D, kA% VT Nye O BT o VA8, G 25 HIEIZD
WTHATWD . el L3, fifAL & £ OZLDORIEETSI R OxtE, 372505 InR O =207
RIS AR L TEBY, REICBWTIZORMEZFIH LT, xixexs BAEERIZH T DA E 2L
Axj & ZHUTHE S FALAHEAR ORI AL AwilZ XV, x5 xj+ Ay DRI O 70 ks 15 dh 7 o
ki DY k= Awil A& 52 6N5Z 2R LTND.

B AT THMEAMEREZ ISR L OMAKAL L7k ko AT et T, 52 3 & [k
DEBRBLOBIZE AL ITH L TIT-o T 5. ZORE, Al 1220 TH HME A B [ —H
CCHRE SRR L AR b S 2 5 Z & A L, FCC &)@ Tld—MXiZ, T X5 RBSN HAET D
ZEER L. EfEx OFEERIO AU ONT, S K DREHT A D RS ERIN I 33 1 2 R
T NVOIFENBS E RS, T HIERERRIN TZE DR FICRR D0/ E D Z EEH LML
TWD. ZAUIREERINIC A= — A7 bV OEIe D GN BN ESCEE L E X TFEL TN D




ZEERTHEDOTHY, BRI VRN TRRDZ TR ZNERH L2 ENEORRKRTHD. Z
D XD IRAEARIN TO R 2T X0 ROTEE IR A IERENE Y TOREGEERIZER B, M2 b/
WEN M AMETE LIS T 2815 L 70 5. 2D OFERIZE— D T2 T b aah O
LEMIALDFAEL, ZNRROT I LIZIB T DGR LR A DO —K & 7o TnD Z & ZRT
LDOTHD.

855w [HLMIE AW & R A 0SB RGIRLE, ORI ONC AT 3528 I, RFEFRICHIE A
2SI % F6 2 S B IR OB Z4R R L, Bt AT & St AU} UFG B OREIH 0N R IE 35

B DN TRRTWD . BB HIE I EHRERAIROIEZ I T35 2 Lok v, 5IERBRICH T DMk
O B BAEREZR LTS, BIBMHEBIEIC K D8R0, WS AR 0N RETZE R O X B

JRFIPRIZRA L, TS D EABOT BB RVGEIIC RN EF T 5 2 L 2MklT 5 2 &IT &
o TR O A B9 2 2 L vbhoiz.

F6mE [ T, AL THOLNZMEIZONWTE LD, A TIONFIZBITLH5%DOREE
IR TND.

U EZZET 512K, RO HINTIZI T D bbb b R AU DU T, SRR PRI 3
HIRT 2 Z & TRALPHARIE T 2882 20— E L TORL, fdmANITOFiESE LTS5
TUYNENAICE D KRBT L HEAZRE LD 2T, Thx AV, mAFMEABNIZ X > Thl &
L Z S FEE OHE Y O ALEIER N R OB E & LR LD F &2 R AESEDH Z L AR L
HLOTHD. MR THEHAMEE VKRR DR OO BICFETH5Z 2R LTS, HoHiLoHm
SUTEMAIRIA DA B OB TR T 5 & & bIiT, MELOBEREN LD 72D DOFiiz 2k BlakF
WZOWTOR#MZEEZ LD THY, LF k- TEEEIRT 2L ZABNKEV. Lo TRRmIUTE L

(L) OFAGER L E L TR RNERH 5 LROHILD.

6% - FSCERIE. FA3C 2000 52 & 3630300 354 L3 ST 50, b L IEHEIC800 5E 4 1 iR L T E&Ewy,
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This thesis is entitled “Grain refinement and coarsening during large shear deformation in
ultra-fine grained (UFG) materials processed by ECAP”, and the purpose of this is to understand
the microstructural evolution in UFG materials.

In Chapter 1 entitled “Introduction”, the research backgrounds of UFG materials and
analysis of crystal orientation are described to show the importance of the thesis.

Chapter 2 entitled “Refinement and coarsening of ultrafine grains in the same region during
simple shear deformation” attempts to observe the phenomenon of grain coarsening during plastic
deformation in Cu, which is the cause of the saturation of grain refinement. Observation of the
same region before and after large simple shear deformation shows that grain coarsening is
caused by the disappearance of grain boundaries.

Chapter 3 entitled “Representation of crystal orientation using log angles and evaluation of
lattice curvature tensor”’ describes the analysis method of crystal orientation changes. For the
change in a crystal orientation AR with the change in a position Ax;, it is shown that the elements
of ki are written as x; = Aw;/ Axjusing the log angles Aw; of AR.

Chapter 4 entitled “Evaluation of orientation changes of refined and coarsened grain during
simple shear deformation” describes the crystal rotation around the normal direction of the
specimen surface by in-plane simple shear deformation in Al. It is shown that the large simple
shear deformation not only forms the grain boundaries through the generation of GNDs but also
breaks down grain boundaries by decreasing the misorientation between adjacent regions.

Chapter 5 entitled “Effect of simple shear and pure shear deformation on total elongation of
UFG materials” describes that the occurrence of wide region of pure shear deformation during
initial stage of local deformation suppresses the shear band localization and increases total

elongation in Cu.
Chapter 6 entitled “Conclusions” gives the summary based on the whole thesis.
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