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e 1 l These methods LOV@I’ v1brat1on tests of ﬁlled shrppmg

Contaln ers. Su eh tests may be used to assess the performance ’
of' a eontatner w1th 1t5 mtertor paektng and me:ans ot" closure,
both in. terrns of its strength and of the proteetton it prowdes

mmmmmm

1t5 eo nte nts when it is subj ) eeted 1o ‘vibration - sueh as it
N ---:.:_e-;;;:_:-,;_:gexpenenees 1n transportatton These prooedures are surtable
tor testtng contdlners of any form materral ktnd de51gn of

mtenor paektng, eans. oF elosure and any srze and werght

They dre not tntended for determmtng the response of
pl’ OdUCtS tO VlbI’ aT.lOI‘t fOI‘ produot desrgn 'purposes n()r are
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The_ followrng methods appear

Mer/zod A2_ M,Repeutwe Shoek Test (Rotary Motton)
Method B—Single ':._:??fontatner Resonance Test.

Mez/zod ;-"ff_'J_Repetltwe Shoek Test (Vertteal Motlon)

Staek Resonanee Teet P E R

. a ddress all of the sa fety probf ems associated with its use Itis = °
i ; h’—’ f‘@ ﬁf)()r’?‘wfbf / / N/ Of ! }?fi’ user. 0f f/ur smndam’ [o errab/rsft:I:'-';i?-:';?f'ff-'f-'f.f.-”;fcnU al fr equenotes and

o .-__' ‘i '. .
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Referenced Doeuments “

A S [ M Szrmdards

._3-.

COT11d111 I‘f) nd Systems
Paekagtng Components for. Tesung

to Esttrnate the Average Quallty of a Lot or. Proee55~.:-;.,_-.--.-

—_——m——— L L A ey =

::;'.' .

‘ These methods are under the _]Lll‘ISdlt'_tlDﬂ ot" ASTM Cornnnttee D lO on

.- - - .

Amnrn/ Book oj ASTU Strmdord t Vo] 15 09 .

E?ﬁf'a' | P iifi{ i {zti"-,-'

I I A L

Thts Standdrd 15 tssued under the f'.xed deargnatton D 999 the number tmmedtately followrng the deetgnattontndteateslhe}'ed
ortg,mal edootton or 1n the ease of Tevision, the year oflast revrs:on A number in parenthe-;es IﬂdlCdlES th yedr of‘ldst reapprov.-_tl
eupereenpt epsdon (f) tndteates an edttonal ehnnge smee the Idst revrston or reapproval S e

o stresses when subje ted 1o v1brat1on present in

Mefh od C—Palletized Load, Unitized Load, or Vemca1_'__'?é'f?ff{;;i@?'jifé@f;_?i}.fj;;j‘:i‘fa’ﬂ01“1 vehicles. Approximating the actual damage, or lack of
O e ;:;f;damage experienced in. shipping may. Tequire %ub] eeting th ¢ AL
I 3 T/m S[Qnrdard }}'zg); mro!ve ;? a‘zardoz 45 m az‘ erz a [f; Oper_;_:.:5;-;_-.:*_.:_._-_-;;.__,:._._z._.f_';contatner(s) and eontents to’ thrduon Mputs) e

| t__.--I;f;’g;;;rzm:m 5 and equi pm ent. This s 5zan dara’ doer not pw porr to

.:’.I_,_,:_-.i{_-:_5-,_.t:;__.5::2_;?;_:-,tamer its 1nter1or paekegmg, ;neans ot" elofsure TN RS
- These tests allow analysis of the 1ntereetton of these compo-

__-.;_-'-the shrpptng env1ronrnent

2 Recommended Practice for. Chotee of Sarnple S1z:e}?'f'_'_'-f;?f.?j.-':""'fﬂf}f-f:" S
unresframed on the bed ot a vehtcle and may. be smtab}e fo 1—";}
| ,.:______,_._-;;-:-._5_:_:_:5_;.3-;:'_f.;__;;__-:;;»3_;tests of eontatners that mi ght be su b Jeeted L
i t'f?sf-E_If-':_;_;;N;_;-'.ShOCkS due to magnrﬁeatton of wbratlons tn
_1._..f__.--.:_::fPeekdgtng and are’ the dneet reeponmbdttv of Subeontn‘nttee DIO 7’2 on Handhng"-i:--f:_":--"--‘.'i__
-"-.f'_':',t_and Tranﬁoorttttton ;. RS - I C Tl
Current edttton ao‘proxed Dee 26 1986 Publtshed Februarv 1987 (_")rtg,tnnlly.;-'}f.’:;-f'.f-i"f“:.;-L-i
_;:i-'_-':_;;publtahed e.s D 999 = 48 T Last prewous edttton D 999 ?5 (1981) S
‘ZMI ltary Standard I:nuronrnental Test Methods MIL STD 8]0[) Method
. 314V1?rat1on avatlab!e fronn Nava] Publteattons and Forms Center 5801 ?['el:aorf’:-"3'.':'f:.-‘:'.ﬁ"':-"’-"-'':m‘ml‘rdte Wlth one another
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4 l Shtpptng eontatners are exposed to eonn'plex_ dyndn 3
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4.2 Resonant responses- during shipment can be s
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8. 3 Vibration tests should be. based on representdttve 1‘1e1d
L ddtd Wheﬂ DOSSIble ‘the eonﬁdenoe level rn.:ty be ‘1mproved'_____;g_;,j_-';{j;3:_-..':' B

L ':_j;;'-,;-_ by corn pann g lctboratory test res ults wrth L
ment data T e e T

44 Exposure to thratron ean affect the
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and eontents

be evir 5 T
;__.:-and may lead to package « or ‘product failure Identtﬁeatton of
the nature of package. stresses can
aﬁﬂf O[)f faf e Sﬁﬁ’f’f V. 'ﬁﬁd hﬁ?a[[ }2 pra( Heer and df"!é’f‘f’?’i‘ ine' i }I gald 11’1 mlnlmlllng 1h€' effﬂCf Of theqe chuﬁ ﬁﬂCCé - e
"**}f:l%-f’;{;ffj;}f;n‘pp/rcrtbr/rfV of regu/aforv ftmn‘az‘rons prior. to ure Speetﬁ

'*.???_;'if.f;Dr cauttondry Stdtements are gtven 1n Seetton 6 e BT
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dnd tts tntertor paekagmg 10 proteet the eontents from
_I.:__.____._",_.:';'_-__-_:_‘;__::g_'j'”-:i-::_;_'-..':j___f-‘.:'j:';;tI'ElI’ISDOITBIIOH wbratton partteularly when the eontatner .:II]d
| tts contents nneht exhlbtt resonant responses
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NOTE I_—-Methods A.l and A2 produoe dtf}"erent vt‘brzttton rnotrons
Hd therefore will generate dtfferent forees Wthh rnay r}esulttm drft"erent""ﬁf N
e ,.:.zdamd.ge rnodes and nttensmes Results from these two rnethods mey not R

o ke d C fmmtner R esonance Teét eovers
"',::';:_:;'-:'._:'-ZE:IEfECtI’OHIC Cornponents dt‘}d Eleetneal EQUImeH’[ evdtlable frorn f\mt’:ﬂt:dﬂt f: Etermlﬂdtlf}‘n Of thﬁ abl lty Of an II]leld ual anidlner o
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fi_determmed by_ the appropnate performanee speetﬁeatton
f__:_f_:thh test tn_tensmes frequeney ranges, and test duratlons as
called for in the specification. A]though these tests do not
;fstmulate the shipping - environment, they are. intended to

- "'\.
-

surfaee of suﬁietent strength and r1g1d1ty so that
wbrattons are. essenttally umform over. the entlre
% f'_'}f'surfa_ee %_When loaded “with j-"-‘:;{the test specimen.
, dtform shall be supported by a meehamsrn that- v1brates 1t
'”";jse the motion is appro}umatety a vertteal s1nu301dal input. (A
| .f_..;:r;;tary motton of the platform is not aeeeptable ) e:ﬁ},'__:_he double
acement of the wvibration shall be . fixed at or
;Q_ Montrolled to 1 'm' (25 mrn) and the frequency shaIl he
Variable w1thm the range ﬁom 2t at. least 5 Hz (eyeles per
"second) The Vlbratlon test rnaehme shall be equ1pped wrth
fences, h_arraeades or other restraints to ‘keep the test
speelmen‘;:from falhng off of trte pl tforrn mthout restrtettng
i fls vertical motion, ~ e
52 M ethod A2—-R epez‘ztzre S /t o(,k Test ( R otory M ott(m)
5.2 Vibration Te est-Machine, with a platform having a
horlzontal surfaee of suf"tel Nt strength and rtgldlty so Lhat
Ute applted vrhrattons are essehtrally umform over the enttre
et surface when loaded ‘with ‘the  test speelmen The
A Itlatform Sh’l” be supported by a meehamsm that. vrbrates it
40 ‘that the motlon 1sa rotattonal mput wrth the vertteal
e C(;‘vmpor}ent approxrmately smusordal The double amphtude
‘ UJSplaeement of the’ wbration shall he hxed atl mn. (75 mm)
P imd trequeney shall be. varlable frore 2 10 at Ieast 5 Hz (eyeles
k. 'seeond) Thewbratton test ma hme shall be eqmpped
R N Ah fenees barrteades Or oth er - restramts 1o keep the tést
@Iﬁeermen from ta]hng off the platform wrthout restrtetmg the

R S '.'"

53 gf[{;g/mdg B ana’ C—Resorzwrc e Tests (a so smtable for
5 3 1 V [ bz az on’ Tesr Mac }t ine, wit h p 1 at f orm’ h aving a -
hm‘lzontal surface of sufﬁelent streugth and ngldlty 50 that
L ht apphed v1bratlons are. essentlally uh1form over. the entlre
surface when loaded w1th the “test speelmen The
orm, _sh all be su pported by a meehamsm eapable of
ﬁt’oducmga smusmdal _?v_lbratlon in the vertreal lmear plane
;'ontrolled aeeeleratlons or dtsplaeements or both, ‘overa’ *“
vanable range of ._frequeneles (A
Ly moton ot} platform _1s not: aeeeptabe) Suttable
qxres 'an;_ at _pomts shall be ‘provided to. n’grdly
ch - c te_st el'ont'a'l ner . to the platf orm ___}f 0 rf.?g‘?f;,M ethod B
tra; ts: shall be_'_prowded toﬁ reStram the
SR e e AT
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'trrtttlttple—unlt staeked loads and whether or not the Strength
of the contamers 13 suﬁielent to wrthstand dynamle loads

48 Any or all of these ﬁmethods may be employed as'

_CI' Cﬁt@ the damage produemg potemlal of the shrpplng enw-;;_.-.
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'-;_jto the ptatform to prevent the Speennen

fﬁ_‘ihonzontally off the platform and 1o, previ
i-'roekmg, _.wtthout
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vertteal motton of the speetmen(s) f'or Meth d Gl
54 Instrumematron-—-—Aceelerometers srgnat eondtttoners
and data’ dtsplay Or: storage dewees are Tequilr red to measure
and eontrol the aeeeleratlons at the test surfaee' m_Methods B
~and C. Instrumentatton may also be desirable for. :rnrmltormg
the response of the eontamers and packaged items. The
tnstmmentatlon system shall have ‘a Tespons #e:"a"eeur te to
w1th1n +5 % over the range speelﬁed for th test. Detatled

mformatlon on smtable mstrumentatton ma:y be_ found 1r1
the Shodt and Vrbmtzon H andbook 6 A R
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5 5 Condrtronmg Apparatus—-Adequate fae1ht1es shall be

provrded for: eondttromng test speetmens at. seleeted hu-
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mtdtty and temperature pnor to OF - durmg the te{st or both

n ”'aeeordanee w1th the reqmrement of the?r-r%:jappheah]
spec1 ﬁ eatto n T L e
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7 1 The test speetmen shall eonstst of the eontamer as
mtended for shlpment Ioaded w1th the mtenor'paekagmg
and the aetual contents for which’ it was desrgn d. Blemished
“or rejeeted produets ‘may be used 1f the defeet 1s\1eeorded
prtor to the test. ‘Dummy test 1tems shouldt be_' 5_osed for
developmental testtng when neeessary, _but may notbe: used
- for final acceptance testing. Sensors and transdﬁf'eers'may be
apphed ‘with ‘the ‘minimum possrble alteratlon of the test
_specimen, to obtam data on the container or. paekaged item.
When it 1s neeessar}/ to observe the oootents durmg the test
holes may be cut m nonerttteal areas of the eontamer

7 2 Whene‘ver suﬁielent eontatners and eont’
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1t 15 hlghly deswable that ﬁve or more repheate tests be
eoodueted to 1mprove the stattstteal rehabthty _of the data

o btal n ed ( see Praetl ee E 1 2 2) 8 (08 D

8 l Condttron test speermehs'prrcjr to the test !or durm'g
the test or both 1n; aeeordanee W1th the’ tequtrements of the

<

appheable speelﬁeatton When no eondltromng reqmrements
-are - gtven ‘and the eontamer materlals areiel_tmatleally
sensrtn?'e a eomdlttonmg atmosphere 18" reeommended (see
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9 1 Methods A] and AZ—-Repefz{we Shoc/c Terts
9.1 Place the test specimen on the test maehme’_ latform
m 1ts normal shrppmg ortentatton Attaeh restrammg dewees
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restnetmg the vertteal moverﬁent Adjust
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bout 2 Hz ar d steadtly tncrease the'frequency un“ il some
port1on of the test ‘specimen repeatedly leayes the test
.__;fjsurfaee To ensure that the test speetmen recewes a: con-—

tmutng series of repetltwe shocks ‘a’ shtm w1th a '/16-111
thtckness and a w1dth of 2 in. shall be used to deter‘mme
~when the test specunen 18 leavrng the test platform by
tnserttng 1t under the package a: mtntrnurn of 4 n.; and
moymg 1t mtermtttently along one enttre length of the

9 l 3 Conttnue the test at thIS frequency for a length of
tlme stated n the apphcable spectﬁcatton af any, or. for a’

M

predetermmed penod or; unttl a predetermtned amount of

datnage may he deteeted The test may he stopped momen-r:=--::

9 l 4 Il the co n tatner rn 1 ght p0551bly be tranSpo rted m any

other ortentatlons test at least one. contamer 1n each possrble
onentatton f or the f ull specrfted test du ratton

Nort 3 Wh

I

no test duratlon IS sp crfed a test duratton of l h 1s
ay also be referred to for test

. ._ o ' i .. \._ N .. . SR - _.. L -\.' Lo '.__

9 l 5 Inspect th contatner and tts eontents and reeord
any darnagc or detertoratton resulttng frorn the test
92 Mezhod BH—Smgz’c ( oméuner Reronance Test
921 Fasten ‘the test " spec1men 1In “its norrnal shtpptng

ortentatton securely to the platforrn of the vrbratton equtp-

rnent so that the specrhed ytbratlon eondttton i transmttted
to the outer contatner Attach the accelerometer to the

atform as close as possthle to the te t spec1men e

)_,__..2 Adjust the v1brat1on test apparatus 10, produce the
specrhed constant acceleratton atnphtude (zero to peak) over
“the spec1fted range ot frequenctes Stamng at - he lowest
frequency.,, sweep the frequency of the ytbratton_at a conttn-—--
uous logartthmtc rate of 0.51t0 1 O octayes per nunute to the
upper fre quency hnut and back 1o the lower ltrntt Repeat
thts eornplete cycle twrce recordtng all the resonant re—
sponses of the test specnn en

L - -

Norr 4——If no test seyertty lS spectfied an cceleratton. arnphtude of
0 5 gs (zero to peak) over the frequency range trort 3 to 100 I—lz IS
recornrnended Praettce D 4 l 69 may also b referred to for test level and

..:...,,_..a. e ﬁ

Nort‘”fg——lt should be noted that some emsttng ythratton.test

t ,':“"-f'}f'-_'_j'.ﬁ}'equtprnent has llrntted frequency range capabtltty and addtttonal equrp—-

ment m y he needed to coyer the enttre recommended frequency range

923 Dwell for the specrfied length of ttme at each

’"3.-.3'_:_-'resonalll frequeHC}’ deterrntned in 9.2.2. (l1rn1tcd to a max-

-";'.%._;_;-1nturn of the four. ‘most seyere resonanceS) or HHUI darnage

o ‘the container is noted whtcheyer oceurs ﬁrst Adjust the
-=._-._"._'_:}'-_frequency of ytbranon as necessary to rnatntatn resonance

Norr 6—lf no dwell ttnte 1s specrf'ed a dwell of 15 rntn 1s

Y ':;_j:_;-_;:';f i_;.;:reeotnrnended Practtce D 4 l 69 tnay also be referred 10 f Of tf‘?Sl
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9 2 4 Repeat the procedures of 9 2 l 9 2 2 and 9 2 3 wrth

_.'é'ff';:-_the contamer oriented in the other two mutually pel‘pefldlC"

- ular axes, if handltng and transportatton in these onentattons

w m ig ht oceut e B

9 2. 5 Inspect the contatner and 1ts contents and record

any darnage or detertoratton resulttng frorn the test
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9 3 l Place the full "sr‘z'e un1t1zed OI palle
test spemmen(s) on the test machtne platforrn to a h

'i- s
| S
" r sft"'q‘x' t

.......

W :,.J ,f'~,l.

equal to that used m the nt ode of sh1 pment A Slngle Vel‘tlcal

.-'

'\. L
L 'Pl"'l_i"‘.'i,,'. |_;-"_. |

column of contatners may be used if verttcal staelo

""-IS?.-'{\. !“ ‘. ..:r'_
.lr.;'j "\.Ei"'l

allgnment is used in shtppmg Attach restl‘atntng dewccs o -
the platform to prevent the specrmen(s) from horizonta]
tnoyernent off the platform and to prey 4 :

excessive rockmg Ad.lust the restralntné
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e_nt tOppltngf«and
_deyt_ees 10

.-'-'t .I
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perrmt

Bors iy 3 ""-.N't" 'su__.--

—

mmmmm
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free moyement of: the test 'specimen(s) of apprommately IO

“mm (0. 4.1n.) in any. honzontal dtrectton Attach the acoeler-—._.vv
orneter to the platform as close ‘as. possrble to the test

specrmen(s) but protected S0 that 1t wrll not he contacted
932 Adjust the vibration | test apparatus to produce the

;=;:s§§_;_spec1ﬁed constant acceleratton amphtude (aero to peak) over
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frequency, sweep the frequency of wbratton_ata conttnuous
loganthmte rate. of O 5 10 1.0 octayes per: m'm'mé“to the upper

L ;

trequency hrntt and then hack to the lower htntt Repeat thts DR
cornplete t..ycle tmee and record all the resonance responses
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NOTE 7—-—-Mult1ple u ntt loads are ltkely to exhtbtt several resonant i
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Nort: 8—~If no sey rtty ts spectfted an aceelerattona-mplttude ofO 25
gs (zero to peak) over. th frequ ney rang frorrI 2 to lOO Hz s

recornrnended Praettce D 4 l 6 9 rn ay he referred to for test leyel
I' 6(30 m m 6 Il d at l l':] I’l 5 | | .'.:::: : : Jf-_ R _' j-,g'-;?_ _' g _-f s

| 9 3 Dwell for the spec1ﬁed tength f ttmeat each
resonant frequency deterrntned in 9.3.2 ( ltrn1ted to a max-- i
imum of the four most severe resonances) o‘r until damageis

noted 1n- the load whtcheyer -oceurs f'trsttg Adjust the fte-— S
quency of the ythratton as necessary to matptam resonance
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NOTF 9—~lf no dwell ttme" ts specrﬁed a dwelltttnte :of 15 mtn 1s
recorntnended Pracuce I) 4169 may he referred to for test durattons
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9 3 4 lnspect the contatner(s) and conten and:'record any AN
damage or deterloratton resultm g from the ‘test .
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lO l The report shall tnclude the follom g
lO l l Identtﬁcatton and descrtptton ofr

mens tncludtng the contalner the 1nter1or

the producf (g,tye tze wetght and any

detat 18), "o e T L D
10.1 2 lf Method C 1s used for unltu:eo lo ds descrtbe the

untttzed load and the hetght of the stack, ahd;the untttztng’l” |
lO l l Purpose of the test and the appltca‘ole perforrnanee
10 l 4 Sequence of test ntethods and the

frequenmes and durattons used, e
10.1.5° Vertﬁcatton of cornpltance wrth the test tnethod or :

descrt he any dewattons SR e e e e T LR e
10.1.6° ‘Number of 1 e p h cat1 0 ns o f e ach tésh '-'._3.;{:fj-'f_iji_;_f ff_!
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lO l 7 Attnospherlc condtttons the test speoztrnens were
sub}ected to, both pnor ancl durtng the test
lO l 8 Any other tet the specttnens were subjected to
lO l 9 Descrtptlon of the apparatus and the tnstrurnenta-
10 l lO Results of the test
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