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Development of strain measurement system in microscopic area using EBSD method
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In this study, the pure copper film of 100 x m thickness with a 0.5mm notch hole was
fatigued and the fatigue damage such as a slip initiation was observed. Moreover, a
misorientation and a misorientation axis were computed from crystal orientation matrices
obtained by using the EBSD (Electron Backscatter Diffraction) method. As a result, a
misorientation angle increased with fatigue testing in almost all the grains of the copper
film. In the crystal grain in which slip lines are generated, misorientation axes are inclined
to the same direction by fatigue testing, while those turn to a scattering directions for the
static loading. From the change of a misorientation axis element, the misorientation axes

are inclined toward the transverse direction to the loading direction and in face of the film.

Subsequently, the axes tended to the loading direction and the slip lines were initiated.

SN IR E R
(REHAT - 1)
[ERESE LIEESES ¢ & @t
201 0% 1,200, 000 360, 000 1, 560, 000
201 14 1, 800, 000 540, 000 2,340, 000
201 24 500, 000 150, 000 650, 000
w &t 3, 500, 000 1,050, 000 4,550, 000




BT E DR - M E - B - M)
F—U—F:O79%, @BEH, EBSD, 357
1. WFZERRAAY WD 5

RS - FERE OIS DREIE E LT, X
RIS TTREED IR D HILTW D23, AR
ZETIE, XSRS RIETE L RIREORELZ A
DWUNEBROIST) (O 7)) MEEDRIE L
Higd. BARMICIE, EEMEFBMSE (SEM:
Scanning Electron Microscope) WT, %}
WCEFRERE L, [T - BELL2EFIC K
> T E N EE (Kikuchi ¥ —2) %
fENT 5 Z LIk o T, WREHTE ORI AL
%R HEBSDIEZ VT, RN ) 23 At
iz & & OGS Lo alfs R & E RAICET
g5 HiEER¥ETH. 2oL, BIHRO
ARy hORE ST pnll F2OT, B
AR, 1 pnld T OBRUNEROIR ) (O
TH) ZRETDHENTEDLLIITRD.

2. WEOEM
ARWEFED B 1, BNEIR D RS T (0T H)

A%, FEMERY ) O IEREM TR 5 A
ERESLOLTHD. AR, fxOE%E
A L7272 bR 7 LRI (EBSD:

Electron Backscatter Diffraction) % H
%Tﬁ%ﬁﬁ%ﬂﬁ?é’k?,?%ﬁﬁ@
2K & MPRL DG TJIRAE & DXRIIE B B 2N

L2 ERHIFFCE S U, ﬁ%ﬁ%%x
RNy FOREE (LpnllF) OMBEHBUINEEIZ
B D =W i) (09 7)) dREEZ I
il OFEBIRANCHETEHZ L 2R LTHE
Y, BERDAEKH 72 FEREAREHNE T d 2 XHRIS
FTEE L i 2 &, D TRFTH 72 e
DISHPHETE LT EEZERLTND

3. WrFED kL
JE X100 u mOFESFAERS &2 VT, H =R
FAEFAZIRET L7017, KL RT L1,

YL E RO, 5D Y) R 2 R &= HIT H. £ DI,

OEAR, @fK5IE, GRfif%D 3@y D
GeAF T CEBSDAE b 5 MARHTHE LS K D FHAN A
79. T &Y, BIKREEEL TR LD
ALK EWETT & /NS WEFTO DA DS
no.

FO%, Ik - FEMERE 7R BRE 2 VTR
MicBf 2R LAR 2 52, SIREEND
D FHEXHOBAL L MRIZOWEEY, 7
A=A aAa—T7 %AW CREMIC BT

L. T ERNL, KT AW T OZEBE A
REWEFNOHETLZENTRINDD
T, EBROWT &R AEET L, RGO
BAMKEL, FAMIGIRRENE TREX
NDEFT O ONWTHRTT 5. £ LT
7 ERNFE LRI, EBAMORMET T
REEDFE BN EZWET D, FHITRER
e, %57 BT O MR O SIE T ORI
WERE R & bl U TR LD LA R 5.

ZDO LT LTHE LN DRSO bIE
PEINZ Lo T LB T b b5
R LTWD ETPRREND. KIZ, ZOHiE
T HEEGEEEMICHEMTE 5 Z LOVURE
AL, R8s TRV N R BRI DI 57 18145 % FERK
R D> DI CIIE T X 2 BN 22 5 IED
BRSNS Z LT 5.

unit ; mm

X1 R



4. WFFERH

(1) F2iz, MK LE4HENZHBWTEHIX XK
WCRELTETROBE, i~y e
X277 d. R0 A L7k “A” T,

B3I~ & 91T, R ITRBRIT A > TRFTHE Ah
FNEZEDH R LTz, £72, MR LER45ENCER
WCHIIBIRAR 2N -85E6Th, K40 X
INZJRPFTRE S TN ZEDHR B R bz, X3
AT T D &, HM3TIE, TR A
L7k “A” LIS RS Sk T b S 7 A3 ]
C X HITINL Tz, X4TiE, FRoiEs
KL “A” TRV TR T ALZENHEIML T\ 5 2
EDBPND.

Loading direction
Loading direction

G [degree] it -
3 Bl i
T
sl ™ =
14 2 3
=1 — I
A I = | [Notch . Noich
5 g 5 =
12 g - ¥
g o . :
Sl o], ] A : -
06 A Grain o
\ RIS e P ey
1] : !
1 57 S BRI 5% 102 cycles

%

Loading direction
Loading direction

B4 SIRAMICHE D RPTHR i T AL OB

(2) BI53 K OMH6IT A bt 5 N 72 D[R 53 AT
. TRV A LR RIICER TS
&, HERBRIC X o TR U7 & [ e 5 0r
ZEWOR Lo, —0F, §RRBIIRAM &%
7oA T, TR U T & [ 7o 5 220 AN R
DUtz ZhUE, IS CTRPTHE S AL
FEN N L7=0ck LT, $#51E
AP TIE— D ORERRINIZ I W THE % 72 07 1)
WA ECEZ L E2RLTND.

'

=
& &
Loading direction

=)

=
!

=}

%

Loading direction

X6 SIRAMICHE D FEREOZ(E

(3) RTIZIE F7 A D [Elish o 5 2k & =
TR UEk45 BN TC, Bl [312]
FREOCER LTWD Z & 3ban 5. [312] 547
V8 (FOSEHRE) O30 {111 iz
EGEN, TR0 HA {110} OEAT 5 I 720
T, RFTERTAEOEE, TR0 ERT
ROLBMEOTHEZRLTND Z ERH LD
Llpolz. Tk, RPTkEdE A 2L JIE
FTIUE, EHT 0B L OEF & ARAEDOR
WOEIT A THICE 2 LR SN D,



4% 10* eycles

B 7 I5N A D [l O G AL

5. LRI IE
(PR WHFE 1A e ORI 2 12
(=S I)

(MRG0 BH6 1)

@O Tashiyuki Torii, Koki Ishida%, Mohamed.

K. Hassan** and Kenichi Shimizu

(*Uchiyama  Manufacturing  Corp.,
#kSouth Valley University, Egypt),
Fatigue Damage Behavior depending on
the Bonding Interface Layer in Copper
Film Bonded to Base Metals, Key
Engineering Materials Vols. 452-453,
pp. 253-256, 2011, A#FA,
(http://www. scientific. net/KEM. 452-4
53.253)

@ Kenichi Shimizu and Tashiyuki Torii,

Effects of grain size on fatigue crack
propagation in copper film, Key
Engineering Materials Vols. 452-453,
pp. 289-292, 2011, #wif,
(http://www. scientific. net/KEM. 452—4
53. 289)

@ AW, BEKIGZ, BHAKE—* (x
WILTZE) |, SRS O T8 1 )
ETHIERAE IR & £ OREN (57
1 FE OO SEMBLEE & SEH G DR BT A
LC), MBI 2T 4, 29 %, pp. 61-67,
2011, FA

@ Mohamed. K. Hassan*, Tashiyuki Torii,

Koki Ishida** and Kenichi Shimizu

(kSouth Valley University, Egypt,

skUchiyama Manufacturing Corp.),

(%

@

Fatigue Fracture Behavior of MEMS Cu
Thin Films, 18th European Conference
on Fracture, Fracture of Materials and
Structures from Micro to Macro Scale,
pp. 209-216, 2010, AFHt

HEARE—, RBEXMGZ, ULERx (v
V&), SR O JE TR U5 & R
KﬁﬁﬁEﬁﬁﬁ@%@Wﬁa%ﬁFﬁ
T IT R & & RITIR O N AN AR
HNZESN0), EK%W?Q%X%LA
W), 76 %768 73,2010, pp. 1068-1075,
At

Rl GH7HR)
AHEE, JHAKE—, MHZFP], EBSD &
%mwt%ﬁﬂ@ﬁﬁﬁmﬁﬁﬁﬁwﬁ
P RN, B AR S T E U E
i*&%&%ﬁ% - RHETE R AR, G
#E%& 5103 , pp. 104-108, 2013.3.8, 1
Fh
BEAKE—, REEBE, faHEC
<%ﬁﬁ@ﬂﬁ%&‘ﬁﬁéﬁmkgﬂ
A, BARMEFERE3 B VR
YU LG CE, HEE 24,
pp. 104-108, 2012.11.21, Hhi
ﬁ?ﬂK%ﬁ‘*, RHEEE, fTNEIC
<HETT & RSN OBEGEHE, B AMEE
A%mx%%%ﬁﬁxﬁﬁ i SCER, R
5734, 2012.5.27, [l

Kenichi Shimizu, Yoshiki Natsumeda and

Hiroaki Chikaishi* (* Sanyo Electric
Co. Ltd.), Evaluation of Fatigue Crack
Propagation Behavior in Copper Films
Based on Measurement of Crack Opening
Displacement Distribution,
International Conference on Advanced
Technology in Experimental Mechanics

2011 (ATEM® 11), 0S12-4-3, 2011.9. 20,



il

® TAEE, EKE—, BEKGZ,
B OFZ T FEE I AT b B D S 28,
S s [ EMESE - JUNEEA
R4 ] GEdRm SCAE, No. 105-2 , Gl
%5103 , pp.5-6, 2010.10.16, fES

® JEHAE—, BEKKRS, TATER, S
D & B NN FHANC D < & R
(RIXZEE OFHE, B AR 22010 4
FRR R Gm SCEE, Vol. 8, No. 10-1
HEHE & T0302-3-2, pp. 267-268, 2010. 9. 7,
2R

@ HAE—, BEXMGZ, LWOfdh, &
FEAGE ( HAZIEMR) , S IC 31T DAL

E ROl & R ITIE 97 & R IXZE),

B A LA E5559 WA IR I S o sl iR
A, G & 5412, pp. 127-128,
2010. 5. 22, FLb%

(XF] GHo )

(PEZETY PERE)

OimRdL (G0 )

Py i
LR
MR
FHSH -
&7
HFEFH B -
ENS DR

ORI (G0 )

ZFR
FHE
HEFIZ -
T -
CiS e
BASHEA A -
ES[aP4NOY:IE

(Z Dfth)

6. AR

(D) BFFER R

1K #F— (Kenichi SHIMIZU)

] LIRS« KRS B AR ARESER) - Bh#k
e 50294434



