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A new tensile test method was developed and was applied to a single crystalline gold nanowire
with a square section of 189 nm. The nanowire, which was mounted on a lozenge—shaped silicon
frame, was pulled by a compressive load on the top face of the frame. Although the applied load
increased monotonically in the early stages of deformation, it dropped rapidly at a certain
displacement. /n—situ TEM observation indicated that the rapid decrease was due to

crystallographic slip generation. The critical resolved shear stress at yielding was evaluated to be
325.8 MPa, which was about 600 times larger than that of bulk.
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Fig. 1 Basic concept of tensile experiment
for nanowire.
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Fig. 2 Shape and size of specimen.

PITONTIIWA D, BT a2 5,
B A ICIIOTAREAING N &
WZINZ, WEEOREIIRS Tid2wvn. 2o
728, ZNHDOREEEY RV -G IRRBRT
R ZEEDBRWZEERBR FEEZHBT 5
VBENDH 5.

2. WHEOHEM
AWFGECTIE, FES AL E AR O HI 23 AT E
e ) A Ao (/2 UA4Y) O
TERITFYE, BXO, EHEZR5ERE L2 ST
X HRBRTFIEEZBERE L, H—9 0 HALcEd
M L7244 (Aw) HASEET/ U A Y O5IRER
Bt 23T Z L2 BROE 5.

3. Mo Hik
FHERTH DT UA YL, MmN
K OTEROHIHZAT 5 T2 OIZHER A A B
— X (Focused Ion Beam: FIB) % HWT/E
3%, FIBMLCHEL 5%+ nm /EX
DOEREY A —VEIE, K= X —HEo 7T
Ay (Ar) Y U TEEEZHOTRET 5.
X 10, SIERBRTIEDOT A 77 2
W, iR & EE SN T2 ZE R 0 B &
U ay (Si) W7 L — AOFEBRAEIZBN
T, RBXGThHHMERmT /U A VITKE
IRV AT BTV 5. Si 7 L—2a o Bz
SRE T EXOMEEZEXDE, T /74 FIZ
1TSS M DOBRY AN 5. T4
F o TROEER AT, T/ UA YIZRIED
WS 7L —AZEESNTREY, N R
VIRRBIEES~DOEENES ThHDH. b6
(2, BfTIE Si 7 b— A B~ OB D TR
W, BAHIZEIRRBRE LB TX 5.

Load P

Load P

Reference points

Fig. 3 (a) Mesh division of analytical model,
and (b) PAu-Frelationship obtained
by an elastic FEM analysis.
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Fig. 4 SEM images of specimen where a
single crystalline Au nanowire is
mounted on a Si frame.
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Fig. 5 (a) Stereographic projection and (b)
Schmid factors on 12 slip systems
of Au nanowire.
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Fig. 6 (a) P-trelationship of specimen, and
(b) in-situ TEM images of nanowire
corresponding to I - III shown in (a).
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Fig. 7 (a) PAu relationship of specimen,
and (b) nominal stress-nominal
strain (o-¢) curve for Au nanowire.
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