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[1] J. Plesek, R. Kolman, M. Landa, J. Acount. Cos. Am. 116(1), 282-287 (2004).
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Schematic depiction of the RUS [1].
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E11,E22, E33,V12,V23, V31, G132, G23, G31 SIS

Wk Ti-6AI-4V
Ti-6AI-4VE} EHBES Py
I/ —-U:—;\?éﬁjﬂif - o ~2
3D Systems PROX100 L=—yA&vyhE  80um

KAAEE (ﬁjtjt%jt%l&;l%ﬁﬂ ) L — g E 1070 nm
BEE 30 um

EFERZA I 1EZ &£90° [AlER
EBERE 100 mm/s
AR OBE
R AT IR (%)
(Mg/m3)
= RUSHsE  4.337 97.9
1R MRS ERA  4.046 91.3
sy i SR (3.970-4.128)  (89.6-93.2)
L—E 7% 21— TR N «BREE : 4.43 (Mg/m?) [5.6]

Ti-6AI-4VEER /- * SRTTHAR B E# 1 TRRE 2 AlE

k 1 [5] M. Meyers, K. Chawla, Mechanical behavior of materials, 21 edition, Cambridge University Press.

[6] HA&F % »#% (http://www.titan-japan.com/technology/physical_properties.html) (Z88H : 2023/01/19)
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FRHCE AR, SRR, SRBE— K P
sk Mode # f; (kHz) Mode # f; (kHz2)
1 25.56 21 166.63
o0 2 51.52 22 180.42
125 3 53.14 23 200.68
E 0o 4 56.58 24 201.90
g B 5 58.22 25 234.71
. 6 61.91 26 239.43
5.0 7 63.37 27 240.58
”s 8 66.38 28 247.10
y ’” H 9 29 249.00
' j 10 82.18 30 256.66
K 1 87.78 31 264.05
i @ 12 88.62 32 270.53
13 97.89 33 272.85
_ 14 110.16 34 285.92
: 15 116.46 35 291.87
16 126.12 36 296.22
* 17 137.41 37 320.74
: 18 139.15 38 333.60
1 19 143.43 39 341.50
A 5 . ! 20 160.25 40 373.87

3 25.56 51.52 53.14 56.58 58.22 (kHz)
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The units of £; and G; are GPa.

L,

Table 2 List of elastic constants of the AM Ti-6Al-4V alloy and those reported in the literature.

En E2 Ess V12 V13 123 G2 Gis G23 Remarks
RUS
111.0 113.0 109.0 0.337 0.352 0.309 40.2 41.4 42.0 MHEWEURE
97.8%
109.2 112.2 112.1 Tensile
(100.0-116.8) (99.2-127.1) (104.6-120.0) testing
— : : : : . ANERE
99.5 102.0 102.1 91.3%
(92.8-104.7) (90.2-114.0) (93.8-110.7) (89.6-93.2)
113.8 0.342 42.4 [7]
110 0.33 41 (8]

* Tensile testing ; EEXISZBREA 0% & RGE L /M8, TEIZET — &

AR TRV IL—E Yy 7 F 2 —TTKRAM Ti-6Al-4VIZER N FRIEFE S
* 3RTT - MBS - (NENESM) 2B T 2 MK 0N EHEHR 2 )

[7] M. Meyers, K. Chawla, Mechanical behavior of materials, 2"d edition, Cambridge University Press.
(8] BAT % 1% (http://www.titan-japan.com/technology/physical_properties.html) (Z8H : 2023/01/19)

BEFOLTR . ERUEBEE, VX T L, 7O L, BRAE
K ILARR . RS, (EEHA
HEEES %588 2022 151871 HEEH : 2022498 22H
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ARTICLE

pubs.aip.org/aip/jap

Determination of elastic constants
in complex-shaped materials through

vibration-mode-pattern-matching-assisted
resonant ultrasound spectroscopy

Cite as: J. Appl. Phys. 135, 205109 (2024); doi: 10.1063/5.0185423

© thh @
Submitted: 31 October 2023 - Accepted: 11 May 2024 -
Published Online: 30 May 2024
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FIG. 1. (a) and (c) Images of the truss- and cuboid-shaped specimens employed in the vibration experiment. (b) Schematic of the locations where the three types of
specimens were extracted from a single block of SUS304.
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Determination of transverse isotropic elastic constants of nacre and
constituent tablets based on genetic-algorithm-assisted resonant
ultrasound spectroscopy

Go Yamamoto ", Kazuma Matsui *, Shuma Yuki®, Ji Won Suk *“*

# Department of Aerospace Engineering, Tohoku University, 6-6-01 Aramaki-Aza-Aoba, Aoba-ku, Sendai 980-8579, Japan
> School of Mechanical Engineering, Sungkyunkwan University, Suwon, 16419, Republic of Korea

¢ SKKU Advanced Institute of Nanotechnology (SAINT), Sungkyunkwan University, Suwon 16419, Republic of Korea

d Department of Smart Fab. Technology, Sungkyunkwan University, Suwon 16419, Republic of Korea

5mm

Fig. 1. (a) Photograph of the nacre sample subjected to vibration testing. (b,c) Electron microscope images of nacre fracture surfaces showing the lamellar structure
consisting of polygonal tablets and thin interlayers.
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