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Development and application of object-softening equipment by applying ultrasonic
vibrations
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10.5%

We have developed impact absorption devices and other devices as object
softening devices by applying ultrasonic vibrations. Using a 40 mm diameter ultrasonic transducer,
the deformation and shock mitigation properties of high tensile steel plate and several types of
resin were investigated when ultrasonic vibrations were applied, and it was confirmed that
ultrasonic vibrations reduced deformation resistance and impact force. For example, when polyacetal
was used as a sample, the application of ultrasonic vibrations reduced the impact force by
approximately 10.5%. In addition, although it depended on the experimental conditions, the head
injury value was slightly reduced when the dummy head collided with a structure that imitated a hood

holding mechanism of a car while ultrasonic vibrations were applied. A system was also constructed
to measure the amount of deformation at the moment the impact force was applied.
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carbon-fiber-reinforced plastic; CFRP

780 MPa



(BLT) BLT

BLT
1
40 mm 250 mm 2.3 mm WEL-TEN590RE
270 mm 150 mm 10 mm
157 N/mm
2
DIAdem
40 mm 27 kHz  BLT 4 (
ABS
)
4 (
)
12 mm
10 mm
Arduino
2
(A5052) (S500)
20t BLT

BLT
BLT



ARZAFHAFL—IL
M Vil [T

BEREST (A) : 4 %Eﬁﬁﬁ%m
9

)

3%

kN 3

BLT

100 mm
24.95 kHz 200 Vrms

2.1 kN 3
3
1.4
11% n
BLT
10.5%
200 N
5



Arduino

Ccsv
230 mmx 130 mmx 1.6 mm (S500)
5t
(JIS A5052) 40 mmx 250 mmx 2
mm 5t
BLT
BLT
BERIRE) : ON -----BE KRS : OFF

10

5
= 0 s
% s
=~ .10
B s [ aEEmL HE Y
! EACYF 0 YA 6
g e e e e

225 &L A 24.6 26.6

B 67.15 74.76
-30 D B 24.79 26.7
8 10 12 14 16 F=A A 24.0 24.6
BHE: 21k 5 (s) BEE B 38 oae BT e
3. 1.

ERB)E AR (A) @ 25.893 kTTz
BN/ 54K (B) : 25.630 kHz 25 REN NG Y
EREYEIE (A): 250 V.,

EREBHEE (B): 200V,

BIRENIEL

4.
991.36 N
L00O 1000 877.22N
750 750
Z 500 Z 500
R R
& 250 § 20
@ g & o
5p 0 003 006 009 042 015 5 0 003 006 009 012 015
B (s) B (s)
(a) BEKIREN : OFF (b)BEiKIRED : ON

5.



2020

2021




