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The metal-core piezoelectric fiber/aluminum composite is a unique
piezoelectric composite that exhibits piezoelectricity even under the high compressive residual
stress that occurs during embedding, however it is unknown about the stress state and the
piezoelectric and mechanical characteristics under this stress. In this study, we conducted a survey

to analyze the compressive stress field and evaluate the effect of improving the mechanical
properties due to the stress, and obtained the following findings. 1) The compressive residual
stress generated in the piezoelectric fiber by FEM analysis was about 1 GPa at the interface of the
fiber, which was in agreement with the experimental results. From this result, it became possible to
predict the stress state occurring in the piezoelectric fiber. 2) Compressive stress is triaxial
stress, which is predominant in the longitudinal direction. This residual stress improves the
fracture stress of piezoelectric ceramics up to about 1.6 times.



loT
20
Piezo-Al
0.5mm
1)
2)
1)

90°

IoT Internet of Things

Piezo-Al

P-E

26

GPa

Piezo-Al

AE

0.16%



2)

Load, F/N

4.3
102 MPa 178 MPa
MPa m®S IF
30 pm 10 ym
1
2
10
i | = : PZT/aluminum compasite specimen
< 1L® PZT specimen
h=4
=
v OF  b:102 MPa
L_g . m:43 e
g b: 178 MPa 1
F-2r m: 6.1 -
g1
e 3 | |
D_ - 1 1 1 1 1 1 1 1 1
4 4.5 5 55
Natural logarithm of fracture stress, In(c)/MPa
1 PZT PZT/Al
250 T T T
200
< 150
LL
1001 5
8 100
-
50
1 1 0 1 L 1 L 1
0.05 01 015 0.2 04 0.6 08
Stroke, mm Stroke, s/nm

a) Low fracture stress (134M Pa)

b) High fracture stress (232M Pa)



4 4 2 4

Sontipee Aimmanee, Hiroshi Asanuma X

Micromechanics-based predictions of effective properties of a 1-3 piezocomposite reinforced 2019

with hollow piezoelectric fibers

Mechanics of Advanced Materials and Structures X
DOl

10.1080/15376494.2018.1529842

Tetsuro Yanaseko , Hiroshi Sato, Isao Kuboki, Karla Mossi, Hiroshi Asanuma 12

Vibration Viscosity Sensor for Engine Oil Monitoring Using Metal Matrix Piezoelectric Composite 2019

Materials X
DOl

10.3390/mal12203415

Tetsuro YANASEKO, Hiroshi SATO, Isao KUBOKI, Hiroshi ASANUMA 5

Effect of Microstructure of Metal-core Piezoelectric Fiber/Aluminum Composites on Output 2018

Voltage Characteristics

Mechanical Engineering Journal

17-00565-00565

DOl
10.1299/mej .17-00565

Tetsuro Yanaseko, Hiroshi Sato, Fumio Narita, lsao Kuboki, Hiroshi Asanuma 21
Improvement Estimation Accuracy of Impact Detection Using Metal-core Piezoelectric 2019
Fiber/Aluminum Composites

Advanced Engineering Materials X

DOl
10.1002/adem. 201900550




2018

2018

M&M2018

2018

Tetsuro Yanaseko, Hiroshi Asanuma, Hiroshi Sato

Fracture Behavior of Piezoelectric Ceramics Embedded in Aluminum Matrix

The ASME 2018 Conference on Smart Materials, Adaptive Structures and Intelligent Systems (SMAS1S2018)

2018

2017

2017




2017

2017

(NARITA FUMIO)

(10312604) (11301)
(SATO HIROSHI)

(70344166) (82626)
(YANASEKO TETSURO)

(80784628) (32613)




