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Proposal of Mechanical Shock Fragility Testing Methods
Considering Fatigue Effect by One Sample
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Although the effectiveness of the product mechanical shock fragility test prescribed in JIS Z 0119 is
gradually being recognized, it is not still widely spread. In this research, in order to promote spread of the
test and proper packaging, we aim for a method that can estimate appropriate product impact strength
even when a sufficient number of samples cannot be prepared for testing. For JIS method requiring two
samples in one direction, we propose a test method that can obtain necessary and sufficient information
for cushioning design (necessity of cushioning design and critical acceleration in case of cushioning
design required) for one direction with one sample. Furthermore, as an acceleration increase method in
this test method, we propose a theoretical method based on accumulated fatigue. In order to confirm the
practicality of the proposed method, experiments with real products were conducted. It was confirmed
that information necessary for cushioning design can be obtained consistently with DBC obtained by JIS
Z0119.
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Fig.2 Conceptual diagram of proposal A

Fig.3 Flowchart of proposal A
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Table 1 Expected results of proposal A

Relation  between Results
AV, and AV;
AV, < AV, Damaged.
Cushioning design is
necessary.
A, value is obtained.
AV, > AV, No damaged
Cushioning design is
unnecessary.

23 HBRERETIMEEDRESE

CZTIEEREOMEEILZ - E/RRT
5 L & LT, N INfE R o
RETEEZRET 5,

ARHETIL, MEHE 2 — &Rk ToHm
INDHEEMEEZ —ERERTOHEIM
SEDLHEOEREIE T OB AL,
BRI T AL U R B S
DWREHTE (RBEB) Z2R&ET D,

Fo EBENEIIEENRERE S L
HERBIT 1 HEHEXIRYARICES D
Ed S, 1EA, 2EA - -iBHOEHE

7o BB X AR A DIRE

DNTIMEE %2 Z I EALA, Ay AL i
Bl H OIS ENMIEE % Aes i E KT D LT
%o MR EaD W, Apes 123 NEIFE AL L T2
I 0D % 5 I % NiAres i * & T 5 2,

A D FEREIE 57 O 52488 % FLUE (2N 3ok o
MG R AR TET D7D, AR E D EE

EEZHZEEL, WBBRI2ELET
50
231 —EHRTCOEMAEL—FHE

ETOEMAZDEREFOLE
D L8
NHEZ —CHETHNsSE-84

4

=

—EMfRTHNSELSE THRIZE T
DEMIE T OB R THKT 5,
HREETORBIIONWTLU FIZESR

o LS TE R OR S BRI AR 2 | (FEfk
TE&EBZ?E\) DRBICEVAEHRLZ LN

TE, TRURTORBRIZAZTEGET 572

DITIFEAERET THY . REFETT & 72

5,2 CnRIETHEBLEET DL X,

etz @ 2 EIH & n-1EB)ORERIC

LTI T HREE T OEEG] &

BErHAaL LT (2 KEXKT D,
Sn2

EREFHE = e @)

Z (2A)* (3)

—EME TS E 554 O E K

H & % Figd lZR-d, @Emﬂu)*%lm
m/s*, HENEE % 100 m/s* &+ 5, JNE#fR
¥]ooalk 10 325, 2054, blikisE

== L.

— 360 —



HAI2E#2255 Vol.26 No.6  (2017)

NHTEICERBETEAENE KL TS,
DD, EREEFORBEENMZ DD

WIZEIEFHIREN L ETH 5,
—ERBRTHINESE LG4 O E-EY
# A& % Fig.5 (23, #IEIONEE % 100
m/s*, G RAZ 1.3 L35, MERK a
¥ MIL-STD-810G |2 /8 & 1L T\ % IE 5%
FBiRGHHBR TCEL<HVWOND 6 T 5,
ZoWAE. BEEEEN ST ERE Y
FAETEME T, o —EMICIERL T
WL RN, Fl. BWINGEELM
HRENE DTG 6, WHRT D EIEE
DoHN, EMEICRT S,

Fig 4 The acceleration level are increased
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Fig.6 Flowchart of test condition creation.
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Fig.7 Sample and supporting method.
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Table2 AV, performed
by @ proposed method
AV, (m/s)

3.0
3.9
5.5

Table 3 Set value as test machine
specification in @ proposed method

Trapezoid shock pulse

Minimum acceleration 98 m/s’
Maximum acceleration 980 m/s’
Minimum velocity change 1.5 m/s
Maximum velocity change 6 m/s
Minimum acceleration 49 m/s?
increase value

Minimum acceleration 1.1 times
increase ratio

Half-sine shock pulse

Maximum velocity change 7 m/s
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Table 4 setting acceleration
in @ proposed method

times accelera;tion times acceler%tion
(m/s”) (m/s”)

Ist 98 10th 541
2nd 147 11th 597
3rd 196 12th 659
4th 245 13th 728
5th 294 14th 804
6th 343 15th 888
7th 392 16th 980
8th 441 17th half-sine
9th 490
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Fig.8 Results of JIS method.

Fig.9 Results of proposed method.
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Number of shocks

. 2
Acceleration(m/s”) until damage occurred
865 3
813 27
764 24
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