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T~ A 7Y A AOEEHAE SR I HERRICITEE
2 BRPB Y, FIEOPIERL - SELIFH OB D, @
HE AR R S O FiE /)N single arm 547 Jf (single arm disloca-
tion source ) O E FH®® 5 1 8 @ GN ¥z 2 ( geometrically
necessary dislocation) 7z ¥ OFEWRZEIF 5N 5. DICD
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BECTHIZEaEETDHE, 1A 7BF¥HA—F Vb
DICHEALIT S < E B AR L DHFFEL 2. B TIEZD
RERIGTIMBAREIC T O < C L aE 2L, ek rip
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(single—arm dislocation source). % DGR 4 A WL I
Stochastic dislocation source length model® ©Z . » TFE X
L, MRSFEOWAICHECRERIENE LR T 5 Z EARS T
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< SS#x {7 (statically stored dislocations ) 35 & U GN #x {i
(geometrical necessary dislocations) IZ47 ¥ s 5. GN#x
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BETiE, MRFENNSLK %51 E0FAARIEAE <
D, COEBICIImD TRV GN R EE 2 LE &+ 5.
DD, BERMGERIENEE 25 EE26NTW5.

—77, EFEMEEYOBRBRFERORLIIFEFHELRATH
b, RIS EZ 2 54 OBRT TN A, F/~<
A 7Y A ZOWBOSBHFRTHELEL TS, IV ER
HEHEEOSAMBREE T TOFEMICHE - T, MiikeEie

IR RSB T OV —RIERE R 5 B (T606-8501 HUHTT A 5t X H AHT )
Construction of Nano—/Micro-scale Fatigue Theories—Fatigue Experiments on Micro-sized Single Crystalline Metals; Takashi
Sumigawa (Graduate School of Energy Science, Kyoto University, Kyoto)
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KEP2F T <, RICIEHT O % VTR AL IE T 5 2
LR TESL. 5/ 45 v % —7% SEM (Scanning electron
microscope, £ 7 FTE T BE &) < TEM ( Transmission
electron microscope, @ TE T-BEBEE) 7 & ICH AIA A,
F ) ~= A 7Y A O N RN O FERERER 3 TH T
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AT o 72§ 5 A (99.999 % ) 12 % L ¢, EBSD (Electron
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Rt gL, ERERE O BIER T L 7. ITEOM N
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D7z, MLETEEI IV F—DT NI/ AXT IV VT
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i3, EITXROREADY 23y FRFEETH TR,
B4(#RXDEB LI XD A4 DA EDE) L L TEIN
5. COBEGRARRE, —oOTN RPMEEINCTEE T
HE—FXDHMICERINTHS. E7z, RBRIEO4 >
DOl % Side 1~Side 4 L EF& L /c. AR Tid, £7
N BOIEIC L% 9D PRI % El 3 5 FE ORI,
#400nm TH 5.
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SIS, FROCHEME L 725 [RABROB R EFEL L, BWEH
BERL CT05h. BT A ZIVOEMAT T, R
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Piezoelectric actuator

(b) Silicon edges
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NTEH, A 7134 ZORER MR OMTE I L U RBcE
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RIEA 5. 2 5B A FER L 726V, [5I-0F ZEI R S &
B OINTIRIE S LU O AREBE RDIRER, 7oy b
3700 7 OFEAE R O#E DR LIGTT-0F AMFICITRED

22

N =1000

N =2000 N = 3500

X9 BIFIEEE M\ /o< A 7 OEEES O 5 [ R-TEAERR D &
LAETRBRIC B % 2 OSB3 ).

heL1 |__ i
hir1
h,Lz L _he_m
heL2. ‘
_Ner2
hirz e

BOOF — xR oy ox .
-Micro-sized Cu specimen
(single crystal)

N 2000
”1%0
5 *heL12hir1 *heL2*hir2
a xhiL1 eher1 xhiL2 ®hero2
-‘E [ ] [ .
E 500—-.0000" s ° : s [] -1
2 H e °
U)E ° ° °
> (X ] o ¥ x
§o ol ez T T
— B % % o=gx§:l § e o o
SRS X% o x x k%
£ x * x
% x- x x x
k=]
=
K -y
Ry
o
T

_ PR T T T
1000O 500 1000 1200

Number of cycles N, cycle

K10 EEHL/ADRAADEI /HEI DL,
)

(Fvs54v

+, 2V Oy R4 R R (27.5 MPal®) X D K\ IGH
RIETH-> THREHL/AVRAADIERH & & ITHET & Z
%4 U 72 (“Smaller is weaker”).

S JJ iR (6 MPa) T D 95 3Bk % D 3k - O N8 %
TEMIZ L - TBELHER, BROBMLIAEE->/-HCH
AL RS (IEK 100 nm OFRALEE + F + o FV) DFFAE & TR
L7z, COBRIE, 5IRABRTE SN ABERIET] (58 MPa)
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+F ¥ VRV OREREL, NV IO PSBIZET AL IR
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CNETO—HEOFEIC L 5> T, 2um O HAEHR
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