[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuggoobbobbuodoogoboobbouaa

go:0ooobog,

goboooboobo:0ooogod,

Uooo:0OoDosist,

00000 :20150 30 2600,

gobboo:0oog,
gob:oboo,googg,goboob,bboodag,uoon

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 981801,

Conferred date:2015/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(i ERE)

Doctoral Program

am 3L H

THESIS SUMMARY

- R GO L o
Department of % ﬁl‘%ﬁUL EJ& Academic Degree Requested Doctor of (I%)
FHERA — fRg#E (5 - ' -
Student’s Name L Academic Advisor(main) RIEL B

fREHE @D

Academic Advisor(sub)

RS e

=S (13 2000 FFRE)

Thesis Summary (approx.2000 Japanese Characters )

7 LR T NVEBER I OEIL, 7 7 A CERMEICHE S THERPEDSEA TS & & BT, BAFZR
FEFRFIENER KN TV D ARFRSUE, R HREL @hk%wﬁ%%%%ﬁék@@%ﬁkbf
FRTE OV IR LT 8 DR SR RIE T HERm T OB OV TH LN LT D ThH
L. %1 E [FFml T, $ifEoR S #Fm DR SARFECE T 2BEom Rz L, 7 rv%y
TNEAIZ AV DD ESE um 2> HEE  um OEAFEICI T DI 55 F i DOJE SARFED A B =
AAPFEI SN TN IRNT &, F72, 21 E TOMFIE TITIER 55 6 OJE SRIFE ORIV T
T I OEERZEI N TN EZ2EHL, AIEO B E BREBITNWD. 5§ 2 &
[Cube FtimE AR R L2 8iTE 09 7258 CiE, JES 33um @ TEMHOMGTE & Cube
ﬁ#m%AﬁﬁﬁﬁibﬁCmﬁE%%WTﬁULL@Trﬁﬁ%kiU%@ﬁ%%%ML ]
B DN Ty F i A Ll U 7RG R, do L OB & Wi OB R 2k~ T\ 5. £ LT, Cube
RGeS DR EE N R D &, EORMEICIEEL 45 intrusion & extrusion DIEHES B/ 2
ZEERMLTWS. Cube fEmBEATMRNE L BELLBEOMRY IR LEE TIE, HEoT
D RDERFICIEE) L TR DAY extrusion <2 intrusion DL S 4, TAUNE I TMIICHER T 5729
KR TO &4 LHERBMG SN TEFHEMDELS 2D ER#mL TN D. %3$F@mﬁ#m
ARSI E U T SRTE 31 2 9% S Eaf kAR O 8 AR & B SHRAFME ] TIE, Cube FHfEARES
FRED T LT Cu-AgTEE RV A I R 7 4V A LR B bW EEREZHWT, Cu-Ag JE 2 EHE
BB AR S DM TR IR LER 21TV, EI7EARLE O RIS L OYE 7 Hma fid L
T5. M0 IRUERIZE > TRESBINICER S LD ERMEIE, SEoESICE 59, 16/
(ZHE[ELZR [ (2R © 72 (001)wall fHF% 2 XA CTH D DD, AR 72 H1224C, wall #lfkDOIE
AR S A Z &, DF D, MO ENELET S EE2PALNTL TS, 20—,
Cu-Ag JEICEBWTIE, \ERESAAEICIH > CEXANBRET 5 2 LN FHHaz Xl 5K 1
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The purpose of this study is to reveal the influence of the crystallographic orientation on thickness
dependence of cyclic deformation behavior in copper foils. In chapter 2, the slip morphology of
copper foils with a thickness of 33 um after cyclic deformations was investigated to elucidate the
mechanism of the long fatigue life of highly cube-textured foils. In chapter 3, dislocation structure
evolution during total strain controlled cyclic deformation in highly cube-textured copper foils with a
thickness ranging from about 10 to 30 pm on polyimide substrates was investigated by means of the
electron channeling contrast imaging technique. It was found that although the {100} dislocation
walls were formed in all of the foils regardless of the foil thickness, the microstructural evolution was
suppressed with decreasing foil thickness. It was also found that the microstructural changes from
dislocation wall to cell occur rapidly near the grain boundaries perpendicular to the stress axis. In
chapter 4, to distinguish how the grain boundary and crystallographic orientation affect fatigue
behavior, copper single-crystalline foils were employed. Effects of thickness and crystallographic
orientation on fatigue life in tension-tension cyclic deformation can be explained by considering the
reduction of the net area of the active slip planes. In chapter 5, the fatigue life of the (100)
single-crystalline copper foil was investigated. It was revealed that fatigue life of the (100)
single-crystalline copper foil is longer than that of highly cube-textured copper foil and thickness
dependence of the foils on fatigue life shows inverse results: Fatigue life of the (100) single-crystalline
copper foil increases with decreasing the foil thickness, while that of highly cube-textured copper foils
decreases with decreasing the foil thickness. It can be concluded that fatigue life of the
single-crystalline foils with tens of micrometer thickness increases with decreasing the foil thickness.
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