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Application of Acoustic Emission Technology to Damage Analysis of High-Pressure Container for
Fuel Cell Vehicles
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ABSTRACT

Evaluation tests are conducted in order to verify
the design accuracy of vehicle-mounted high-pressure
containers that use carbon fiber-reinforced plastic
layers. We have developed a method to identify the
state of damage generated in carbon fiber-reinforced
plastic layers that eventually leads to bursting in these
tests, in order to enhance the design accuracy of such
containers.

For this method, we used acoustic emission
technology and processed the measured results into
dimensionless data. This enabled us to set threshold
values for the appearance of major damage that is the
prelude to bursting. For the first time in the world,
this makes it possible to terminate the test directly
before the bursting takes place.

Applying this technology will enhance the design
of high-pressure containers by enabling a precise
analysis of the state of damage in the carbon fiber-
reinforced plastic layer of a high-pressure container.
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Fig. 1 Layout of major components of fuel cell vehicle



Honda R&D Technical Review

Vol.37 (2025)

FEA 270 5 Type 4 MER#HRIC/HHI LT 5.

Type 1 BIEARIECEBETHR I N -EERRTH
D, Type 2 EERZR Type 3 mIEREE, MU fEEAl
D728, BT 4 F —OHENZ, XD R O HEFEMEHE
A (Carbon Fiber Reinforced Plastics: CFRP) % fiJ&
L@ EsmTH 5. LT, Typed @EEw TG A
+—DOHNEIZ CFRP #ER L - EERHNTH 5. Type 3
B LU Type 4 Barid, /INIIT B 75 72 ) B T
Bimk LTHWO NS, BUETIE, FHIC Type 4 EEFEH
ZOEFRE L >TND,

HER X B EERICE L T, REMICE T 5 R
—J£#E (Global Technical Regulation No. 13: GTR13) )
[ 3 A HI] (United Nations Regulation No. 134: UNR134) ‘%’
i EREBN R BEN S O, BEE XhBMEREDHIE X h
T, BTV T, SIEERTEERMIZEE A Z 4R
TEIED 5N TN B0, HElEIERHIC OV, Ei
FERHEERIC L DBl Eh s, 2 LT, RO EEEH
EEHEL Tl 0, EMEICE N TS,

RRFE M E BH (Fuel Cell Vehicle: FCV) O &Iz Ay
T, IRRL LTEERSBO T 2 FEiEk->Tnw3 @
EEABROMKT 2 ML 7=®I213, Eitizc CFRP Offi &
O TEN ONIREMRINTH 2. F 7z, (RN
FEERHROBRICEHGTE2ILEH D, Mo sl
AR Z bhTnb,

CFRP OffiIRI%, HAMIZEEEE S —R Y T 74
J¥— (Carbon Fiber: CF) DBE D IZIKITFS 5. SR
FEHIC K - THRRMAERBE S h TR, Thb %
e L7 LT CFRP m2 WREASRD AL T50E1H
5. 7 LT, ZOHEBIZIZ CFRP BORHH 2 &L~

Type 1

Seamless forged alloy steel

S CFRP
Type 2

Seamless forged alloy steel

™, . CFRP

Seamless aluminum alloy

~
Type 4 Forged aluminum alloy

\ / Polymer

Fig. 2 Types and structures of high-pressure
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high-pressure container



Honda R&D Technical Review

Vol.37 (2025)

B2 TICHEENRAE L, 2RO AWM IEIRL TR
TCF OWZRITHERE L, SARINIZKED CF AT % Z
ETHEIZE L LI X NS, ZOBICRET S AE W%
45 Z &, CFRP EOBHEDEFE % @T§2 Z &
ARETH B EEZ T

4. RINOBEHA & #ER

AE (S &0 AT RABR & 45 1§ 28 & BT 5 7=
I, HH BT & O R G ER & Fhi U 72, K
KBTI, SEASRNIZ—EDOME THRENINZET 5 &
TR EBIEAR Y TS LB T22&T, &
FEZ R DOIRERTAME G 5. Z DERDEMF, &
JERFOHIC I DIFE ST\ 5.

ABRIZIE, 747 — 13l T CFRP {2 k% >0
HEROEERS (Type A:/H£530 mm X 35E 920 mm,
Type B:#M%550 mm X #3920 mm) 2L 7. 22
TARE TIE, AE [ Ll KUy 7 b o = 7,
ZLUTAE 24— 3R &R U, HENRY O IR
M JRRAZWRE DR E 5 &, FHlllc b7 v 7L —
MIHFEEIh7Z2EDEFH L7 GHllZE: Vallen System
MB19, ¥ 7 7 = 7 :Vallen VisualAE R2019.0926.3, AE
+ » % —:Vallen System VS150-RIC).

Fig. 713, &EA# Type A DNE & —EHE CTHIE L
7z S 7z AE BRG], 7o v M, AE T8
NF —DEAD—Hl %R L 72, BTSSR NIEST,
i B2 5l E 7z AEJD AE A LF—, AV b
¥, W Td 5. 22T, v A (1) TEFE SO
5 MERTC AE T L F — 520 L EA2D 100 KD AE

Increasing state
Steady state

AE energy
(x 108 eu)
PNWwhOION

Count number
(-)

Duration time
(x 108 us)

DR e s L

EPNWSA D
PRRE 0000090
©CSooooodo

ONEOOONIAO

100 110 120 130 140 150 160 170
Pressure (MPa)

1 eu =1 aJ (108J) (definition resistance: 10kQ)

Red points: Dimensionless AE energy =100
Yellow points: Dimensionless AE energy =20

Fig. 7 AE detection status in burst test
(high-pressure container: Type A)
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Fig. 8 Changes of integrated energy and pressure in
burst test (high-pressure container: Type A)
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