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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.
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Packaging — Complete, filled transport packages —
General rules for the compilation of performance test
schedules
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ocument establishes general rules for the compilation of performance test schedules
transport packages intended for use within any distribution system except for the p
ngerous goods.

ormative references

bllowing documents are referred to in the text in such a way thiatySome or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document(jneluding any amendmg

P06, Packaging — Complete, filled transport packages — Identification of parts when te
P33, Packaging — Complete, filled transport packagesiand unit loads — Conditioning fo
P44, Packaging — Complete, filled transport packdges and unit loads — Horizontal imp
B73, Packaging — Complete, filled transport packages and unit loads — Low pressure t4

B18, Packaging — Complete, filled transport packages and unit loads — Sinusoidal v
a variable frequency

3355:2016, Packaging — Complete, filled transport packages and unit loads — Ven
ion test

1067-1, Packaging — Voeabulary — Part 1: General terms

)068-1:2013, Environmental testing — Part 1: General and guidance

erms anddefinitions
e purpos$es of this document, the terms and definitions given in ISO 21067-1 and the fol

1d IEC'maintain terminological databases for use in standardization at the following

for complete,
hckages used

their content
applies. For
ents) applies.

sting

" testing
ct tests
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bration tests

tical random

[owing apply.

addresses:

3.1

[SOOmtime browsing ptatformmavaitable at https//wwwiiso-org/ohp

[EC Electropedia: available at http://www.electropedia.org/

performance test schedule
single laboratory test, or series of tests, intended to ascertain the performance, under working
conditions, of the subject under test

3.2

hazard
factor which brings a possibility of damage or deterioration of the value to the packaged freight or product

© IS0 2019 - All rights reserved


https://www.iso.org/obp/ui
http://www.electropedia.org/
https://standardsiso.com/api/?name=d3135658f3799e6926e56535b999ff2f

ISO 4180:2

3.3

019(E)

power spectral density
acceleration power spectral density

PSD

degree of variation in energy for each frequency to the acceleration signal in a specific frequency range

as a function

34
sweep cycle
scanning thr

[SOURCE: IE

of frequency

ough the specified frequency band once in each direction, e.g. 10 Hz to 150 Hz to 10 Hz

60068-2-6:2008, 3.4, modified — The Note has been deleted ]

4 Hazard

Typical haza

Table 1 -

Fds in the logistics process, and the related international standards, are shown in Talple 1.

— Expected hazard during logistics process, and related international standards

Basic factoj

. . L. Hazard Related international standards
in logistics
Vertical random-yibration test ISO 13355
— Vibration during transportation Sinusoidal vibration tests using a 1SO 8314

variable freguency

— Repetitive impact by bouncing Vibratien‘tests at fixed low

ISO 2247
frequency
Horizontal impact by sudden stop or start
Transport - - — - . .
Horizontal impact by linking work of rail- [Horizontal impact test IS0 2244
way freight car
Random vibration test [SO 133535
Stacking stress during transportation Sinusoidal vibration tests using a
: ISO 8319
variable frequency
Low pressure by high altitude Low pressure test 1SO 2873
Drop impact by manual‘handling o ) ISO 2244
- - - Vertical impact test by dropping
Drop impact by méchdnical handling EN 14149
) Horlz'ontal impact during handling by Horizontal impact test ISO 2244
Handling forklift or crane as such
Rough handling by rolling Rolling test SO 2876
Topple Toppling test ISO 8769
Handling of unit load Stability testing of unit loads ISO 10531
9 o » ) Stacking tests using a static load 1SO 2234
Storage LCOIIPression 104d T StdCKIIE STOIdge 1T _ _
g warehouse Compre5310n and.stackmg tests 1SO 12048
using a compression tester
High temperature test
i i idi ISO 2233
. Temperature and humidity High temperature/High humidity
Climate test IEC 60068-1
Low temperature test
Wet, dewing Water-spray test ISO 2875
2 © IS0 2019 - All rights reserved
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5 Preparation of the test schedule

5.1 The test item shall be selected from Table 2 depending on the expected or existing hazard and
considering logistics-related elements which affect the specimen.

The characteristics of the specimen, test equipment and past damage experience should be considered
when selecting the test item.

Table 3 shows an example of hazards and corresponding test items.

5.2 The test schedule shall be chosen by accumulation of selected hazards. Follow Clause 6 for the
selectiion of test level.

Howsever, the test level can be modified by agreement of the stakeholders.

Table|4 shows an example of performance test schedule based on the hazards listed in Table 3.

5.3 [The test sequence should be decided by agreement of the stakeholder§ taking into congideration the
logistjcs process. Where the logistics process is unknown, the following tesPsequence may b¢ carried out:

a) cpmpression test;
b) vjbration test;
c) free-fall test.

The t¢st sequence may comprise one, two or three of the tests given in a), b) and c), in any prder.

5.4 [Refer to ISO 10531 for the handling and stability test of the unit load.

© IS0 2019 - All rights reserved 3


https://standardsiso.com/api/?name=d3135658f3799e6926e56535b999ff2f

:2019(E)

ISO 4180

*SIOP[OYD IS 33 JO JUIWDS

13e o3 Aq patyoads aq Aew UOTIIPUOD IS,

‘A311011d Sey uonjeIqia wopuey

q

e

qS.82 OSI adewrep 19m urey 1s9] Aeads 193 M\
79 JUSWId[IILIqUIS Id UOT}OBIIU0D Aq UolIepeIZa(d aanjeraduwal moT
apeadap ‘Trods ‘ploW —
2]
79 jonpoud o1dodsoi8Ay — Aypruny y3iy /eanjeraduwa) ySiy 1593 [RIULWIUOIIAUP A}IpIwuny pue aanjeraduwa],
UOISO0.110D 0} dAINSUSS —
79 aanjetadwa)l y31y ayy £q Sursjoe.ao 10 uorewIojoq Aprurfiy4o1 yum aanjeraduwa) Y3y
99 sjonpo.ud pue a3eapis asnoya.dem J10J JaUIeIUOY) asnoyalemuruoissaduwod Suroels 1593 uoissaxdwon ade101s
syonpoad 1enued g Xa 8 g 3
98.2 0S1 Jo0 19pmod 9oMpoad 9A1}ISUIS 2INSSAI — oL sulpuey yshod 1893 SUlloY
8948 0SI way1 daeys|ol yeam ae yorym syonpoad Suipueydulinp Surddoy, 3s93 urddog,
Iepnuead 1o sagmod ‘pinbij-twas ‘pibrp —
_— 1 ! pimbi-rwas ‘pmbry . . Mozmto%cmb 1591 1oedw feyuoziioy|  SUHPUEH
Jonppad pinbif-1wes 1o pinbr — Jo Suippuey Surinp 3oedwi [BIUOZLIOH
€59 2.IN30N.11S [BITURYIDUIL Surpuey A1auggaey 1593 doap [euoryeloy
759 sey yorym jonpoud o Jusuoduwiod o1u01309[ — uippuey entepy 1593 [[€J-99.14
SJU9IU0D dY) JO yed] —
89 aanssaad mo 1593 aanssaad mo
uoewLIojap Ising —
979 uonellodsuesy urinp ssaais Sunoels 1S9} UonEIqIA PayoeIS
L¥2Z OSI Adousanba.l mo[ pax1j 1€ S$3S93 UOLIBIqIA
sjonpoud 1e[nuead 1o 1opmod — 110dsuely,
K2 peod Jood £q 3ooys aanieday | uonerrodsuedy perod ySnof ui1sa9) uonjeIqIiA [EPIOSNUIS
779 $3onpo.d padejans uoisaId ySiH — uonyelrodsuedy’peod y3no. ur 3s93 uoneIqia Wopuey
syonpo.d [ed1ueydafu 10 SOTUO0IIIJ[D OLIIIJ[T —
— jonpoud [edrueydafu 1 1U0.1329[3 DLIIDI[H gUioelI0dsuer) uonejlodsue) [eI9UIP Ul 3S9) UOIIBIQIA [BPIOSNUIS
[eto
%9 -uag ul peo[ SuIyoe3s 10 UOIIeIqIA [ED1).19A | uollellodSue.l) [e1ouad Ul 1S3 UOIII]IA WOPUE.T [BI11I9A
poyrouwr aanjiej 1o 1onpo.ad paje[a. 3y} jo sajdurexy p-lezey jo adAj, woa1soL, sansiSo ur
1oL 1591 JO U0I123[3S .10J IpINy ) -1010e) dIseq

poy1au 159} Judpu0dsa.LI0d pue wall 13} 10J IPING U01IIIAS — Z d[qeL

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=d3135658f3799e6926e56535b999ff2f

:2019(E)

ISO 4180

7S9 159) [[eJ-99.14 Suipuey [enuepy uonjeunsap [eurye uipeojun| ZI
389 159] aanssaad mo 031ed are A[31ed
779 [1013e3.10dsueI) peod y3nod-ul 1s9) uone.lqia wopuey uoljeunsap [euyy oy yrodsuedy,| TI
11odsuedy peod ygnou A[[einied
779 uoneIqia wopuey
{on.13 UoIINQLIISIP [BJ0] 03 PEO[Y
799 1591 [[BJ-93.14 Suijpuey [enuepy 0T
asnoya.lem je Juruuea-a(q
79 1593 [eUSWIUOIIAUS A} Iprwny pued.njeladwa], Aypruny /aanjeradway,
99 1593 uoissdaduwon w G :3yS1ay yoels WnNwWixep asnoya.em je 93e.1015
6
759 1s9130edwl [RIUOZIAOH 31105 Aq uonyerado ade.a01s
durpuey [eo1uBYISIN
€59 1593 do.up [euonIeIOY
59 1593 30edwi [BIUOZLIOY
J9[tey £q ‘peod pased ‘wy 000 £ agnoya.aem 03 Jaurejuod yodsuedly, 8
79 1593 UOIJB.IqIA WOPUE.I [EI1}I9A
TT9 1593 doup [euonIelOY Suipuey [eorueyday drys Jaurejuod wo.j peojup L
99 1593 uoissaxduwon W 5z Y319y }oels WNWIXey
diys £q11o0dsue.y, 9
779 1593 UOIJBIqIA WOPUE.I [EI1}I9A uoneIqiA
759 1593 30edwi [BIUOZIIOY
Suypuey [eo1ueyI9| diys Jaurejuod 03 peor S
€59 1593 doup [euonieloy
79 1593 [BIUSWIUOIIAUD A}IpIwiny pue aanjeraduwa], Aypruny /danieradwa],
110d je 93E101S 4
99 1s9] uoissaadwon w $'Z :3Yy31ay yoeIs(WnUIXey
779 1593 UOIJBIqIA WOPUE.I [EI1}I9A Jaqreay £q ‘peod pased WH.0GT 110d 03 310dsuedy, €
¥59 1s9330edwl [BIUOZLIOH
Suipuey [eo1ueyIIN| 1131103 Aq Surpeo] Jaurejuoy) Z
€59 1593 doup [euonIelOy
TT9 1593 doup [euonIEIOY Suipuey [eorueydsy AJ1030®) 1€ UOIIBZIIIU() 1
poylou 1S9, HOHISOL e Ananoy "ON

wd)I 1S9} Juapuodsa.Liod pue paezey jo sjdwrexy — g d[qeL,

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=d3135658f3799e6926e56535b999ff2f

:2019(E)

ISO 4180

T 9[geT, U0 paseq a[NpPayds 1593 ddUBULIC

119d e jo ajdwexa ue smoys ¥ 9[qeLl F.LON

15931 uoissaadwoy

Surgonipuo)

[ZTSIqeL 7591
1593 [[eJ-99.104

[q 104071 ‘ZT S[qEL ¥7479]
uongriodsuery peod y3no.
U1 3591 UOIeIqIA WOpUEY

[T 19497 ‘9 9[qEL 7% 9]

1593 UOIIBIqIA WIOpUE. [BI1}ISA

[V pof1a €79]
Surgonipuo)

[Z PAVZT 31qEL ‘879] [d poyae €91
1sar'aanssaad mo gurgonipuo)
[3s93 aunjeradwa) ySiy 9ZBERI Z9] [d POYISN €9]| (suewrdads anoj Jo ases ur)
1S91 [eIUSWIUOIIAUS AJIpIwiny pue aanjelsdwa], gurgonipuo)
[2 19a9] uonesyisse[) ‘77 d[qel, ‘7299 [g poyae €91

suawads apdinu
8uisn 1s9) [a[[eIRd g

[ZT31qeL 7’59l  [1 194979 3[qBL 7% 9] 359 [Z [949] uoneOYISse[) ‘ZZ 3[qeL ‘77 99] [d POy €79] uswpads
1S9] [[e}-99.04 uone.qrA wopue. [ed[}I9 1S9] UOISSo.1dW0) suluonipuo)| auo wc_mz 1S9] _m_uCoswom vV
14 € z I

JI3p.I10 1531 Jo ajdurexy

a[Npayds IS,

€ 9[qeL uo paseq I[npayds 19} dueurio}1ad jo sjdurexy — § a[qeL

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=d3135658f3799e6926e56535b999ff2f

ISO 4180:2019(E)

6 Test method

6.1

The laboratory atmosphere

The laboratory shall be in the standard atmospheric conditions specified in [EC 60068-1:2013, Table 2:

— temperature: 15 °C to 35 °C;

— relative humidity: 25 %RH to 75 %RH;

— air pressure: 86 kPa to 106 kPa.

NOTE
condit

6.2

6.2.1

Each fest specimen shall be filled with its intended content. Howeverisimulated or substit

can b

possible to those of the intended content. The specimen shall be\packaged (closed, sealed

such)

6.2.2

The preparation of several specimens is recommended for high reliability of test result. T
specimens may be decided by the standard user.op by agreement of the stakeholders.

6.2.3

Unless the performance of aged specimen materials is known, the effects of aged

trans

6.2.4

The idlentification of specimeéns shall be in accordance with ISO 2206.

6.3

Cond{tioning shall be applied in accordance with Table 5, depending on the charactet

packa
aspe

ioning and laboratory atmosphere.
Specimens

Content of specimens

e used, provided that the dimensions and physical properties of such content ar

under shipment conditions.

Number of specimens

Degradation of specimen

bortation should be considered.

Identification of speeimen

Conditioning

ged prediict. For the compression test, Method B should be applied, except when a u
fially ‘eontrolled environment to be applied (Method C).

IEC 60068-1 is referred in this situation due to the difference of environment, between pre-

uted content
b as close as
|, bundled as

he number of

fpecimen on

istics of the
ser specifies,

© IS0 2019 - All rights reserved
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Table 5 — Conditioning method for specimen

Method Case Conditioning?
The specimen is brogght froma Condition for not less than 24 hours, or until the
temperature or humidity atmosphere s :
A T content reaches equilibrium with the laboratory
that is different from the laboratory :
environment.
atmosphere.
B The characteristic of specimen is Condition for not less than 24 h, or until the content
sensitive to temperature or humidity. reaches equilibrium at 23 °C, 50 %RH.
. . Condition for not less than 24 h, or until the content
The specimen requires other test e : o e 1
C nditions reaches equilibrium, with the condition spec1‘f1ed in
1SO2233orasspecified by the standard users.
a  Ifthe test fannot be carried out with the necessary conditioning, the test shall be carried out as soon as possibl¢ after
removing the §pecimen from the environmental conditioning apparatus. Re-conditioning should be applied if\needed.
b Depending on the region of the test, more specific conditions are applicable when available[13][14],
6.4 Vibration test
6.4.1 Gengeral

Sinusoidal vibration test (see 6.4.3 and 6.4.5) shall be carried out only where the random vibratio

6.4.2 and 6.4

NOTE Th
of Tables 6, 7,

6.4.2 Vert

6.4.2.1 Pla
method duri

6.4.2.2 Cai
specified in [

6.4.2.3 Wh
Table 6. The
PSD profile A

6.4.2.4 Wh
along three 3
profile B.

re the specimen on the vibration tablé\which simulates the restraint method and lg

4) test is not available.

e distance of transportation by boat and aircraft are not ineluded in the distance of transpor
10, and 11 because the vibration level of those transportation modes is considered very low.

cal random vibration test in general transportation

g transportation.

ry out the test using the apparatus and the method for vertical random vibratio
50 13355 under the test conditions in 6.4.2.3, 6.4.2.4, and 6.4.2.5.

specimen shall be-placed by known shipping orientation. The test shall be carried out
and then from.PSD profile B.

xes specified in Table 7. The test shall be carried out from PSD profile A and then froy

h (see

tation

ading

n test

en the shipping orientation during transportation is known, carry out the test specified in

from

en the shipping orientation during transportation cannot be predicted, carry out the test

n PSD

6.4.2.5 The direction of vibration tabie motion shail be vertical. If needed, norizontal vibration

performed with the agreement of the stakeholders.

an be

Table 6 — Distance of transportation and test period when shipping orientation is known

Vibratio:}(f:lassifica- Level 1 Level 2 Level 3
Transport distance 4 000 km 2000 km 1000 km
PSD profile A B A B A B
Test period 100 min 20 min 50 min 10 min 25 min 5 min
NOTE Refer to Table 8 and Table 9 for the details of PSD profile “A” and “B”.

© ISO 2019 - All rights reserved
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Table 7 — Distance of transportation and test period when the shipping orientation cannot be

predicted
Vibration classification Level 1 Level 2 Level 3
Transport distance 4000 km 2000 km 1000 km
PSD profile A B A B A B
Normal place- 50 min 10 min 25 min 5 min 10 min 5 min
ment
Test period Vertlr(;aelnptlace- 25 min 5 min 10 min 5 min 5 min 5 min
tortzontat 25 min 5 min 10 min 5 min 5 min 5 min
placement
NOTH Refer to Table 8 and Table 9 for the details of PSD profile “A” and “B”.
Table 8 — PSD profile A
Frequency PSD PSD
Hz (m/s%)2/Hz G%/Hz
2 0,012 0,000 125
4 0,288 0,003
18 0,288 0,003
40 0,024 0,000 25
200 0,012 0,000 125
NOTH The root mean square (rms) acceleration value is, 2,97 m/s2 [0,303 G].
Table 9 — PSD profile-B'(ISO 13355:2016, Annex A)
Frequency PSD PSD
Hz (m/s%)2/Hz G%/Hz
2 0,048 0,000 5
4 1,154 0,012
18 1,154 0,012
40 0,096 0,001
200 0,048 0,000 5
NOTH The root mead square (rms) acceleration value is 5,926 m/s2 [0,604 G].
6.4.3| Sinusoidal vibration test in general transportation
6.4.3{1_"Rlace the specimen on the vibration table which simulates the restraint method and loading
methodduring transportation.

6.4.3.2 Carry out the test using the apparatus and the method 1 specified in ISO 8318 under the test
conditions for sweep sinusoidal vibration test specified in Table 10.

6.4.3.3 When the shipping orientation during transportation cannot be predicted, carry out the test
along three axes specified in Table 11.

© IS0 2019 - All rights reserved
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6.4.3.4 The direction of vibration table motion shall be vertical. If needed, horizontal vibration can be
applied with the agreement of the stakeholders.

Table 10 — Distance of transportation and sweep cycle when shipping orientation is known

Vibration classification Level 1 Level 2 Level 3
Transport distance 4000 km 2000 km 1000 km
Frequency range 3 Hz-100 Hz
Acceleration 7,0 m/s?
Sweep rate 0,5 Oct./min

Sweep cycle|(Test period)

6 cycles (about 120 min) | 3 cycles (about 60 min) | 1,5 cycles (about 3Q

min)

Table 11 — Distance of transportation and sweep cycle when the shipping orientation canpnot

be predicted
Vibratiop classification Level 1 Level 2 Level 3
Transliort distance 4000 km 2000 km 1000 km

Normal
placement

3 cycles (about 60 min)

1,5 cycles (about 30 min)

1 cycle (about 20 min)

Vertical
placement

Sweep cycl
(Test periogl)

1,5 cycles (about 30 min)

1 cycle (about 20/min)

0,5 cycle (about 10

min)

Horizontal
placement

1,5 cycles (about 30 min)

1 cycle (about 20 min)

0,5 cycle (about 10

min)

6.4.4 Rangom vibration test in rough road transportation

6.4.4.1 Th¢ random vibration test in rough roadstransportation should be carried out in addit
other vibratipn tests, when rough road transportdtien is expected.

6.4.4.2 Plafe the specimen on the vibration table without fixing.

6.4.4.3 Cary out the test using the-apparatus and method for vertical random vibration test speg

in ISO 13355(under the test conditiens specified in 6.4.4.4 and 6.4.4.5.

on to

cified

6.4.4.4 WHhen the shipping.ovientation during transportation is known, carry out the test specifiied in
Table 12. Th¢ specimen shallbe placed in known shipping orientation.

6.4.4.5 WHhen the_shipping orientation during transportation cannot be predicted, carry out th

along three axes aSspecified in Table 13.

e test

Table 12 —Testperiod in rough road transportation when shipping orientation is Knowt

random vibration

Vibration classification Level 1 Level 2 Level 3
Rough road transport distance Long Middle Short
Test period 15 min 10 min 5 min

PSD profile C

NOTE Refer to Table 14 for the details of “PSD profile C".

10
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Table 13 — Test period in rough road transportation when the shipping orientation cannot be

predicted by random vibration

Vibration classification Level 1 Level 2 Level 3
Rough road transport distance Long Middle Short
Normal placement 15 min 10 min 5 min
Test period | Vertical placement 10 min 5 min 5 min
Horizontal placement 10 min 5 min 5 min

PSD profile C

NOTE Refer to Table 14 for the details of “PSD profile C”.

6.4.5

6.4.5
Table

Table 14 — PSD profile C

Frequency (Hz) PSD [(m/s2)2/Hz] PSD (G2/Hz)
2 0,048 0,0005
4 1,154 0,012
70 1,154 0,012
200 0,048 0,000 5
NOTE The root mean square (rms) acceleration value js~10,59 m/s? [1,08 G].

Sinusoidal vibration test in rough road transportation

1 Carry out the test according to ISO 8318,«tmethod 2 using the test conditions

15 and Table 16. The test frequency shall be. the resonance frequency measured at t

specified in
he maximum

detected response acceleration.
6.4.5{2 Place the specimen on the vibratien table without fixing.
6.4.5{3 When the shipping orientation during transportation is known, carry out the tesft specified in
Table|15.
6.4.5/4 When the shipping erientation during transportation cannot be predicted, carry out the test
along|three axes specified in‘Table 16.
Tahle 15 — Test period in rough road transportation when shipping orientation is]known by
sinusoidal vibration
Vibration classification Level 1 Level 2 level 3
Rqugh road transport distance Long Middle Short

The test frequency shall be the resonance frequency mea
maximum detected response acceleration.

Frequency {Hz)

sured at the

Acceleration 7,0 m/s?

15 min

Test period 10 min

5 min

Table 16 — Test period in rough road transportation when the shipping orientation cannot be

predicted by sinusoidal vibration

Vibration classification Level 1 Level 2 Level 3
Rough road transport distance Long Middle Short
Normal placement 15 min 10 min 5 min

Test period | Vertical placement 10 min 5 min 5 min
Horizontal placement 10 min 5 min 5 min

© IS0 2019 - All rights reserved
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6.4.6 Stacked vibration test

6.4.6.1 Carry out the test in accordance with 6.4.2 or 6.4.3.

6.4.6.2 Apply stacking as loading factor, K, equal to 1 in Formula (1) and select the appropriate

transport distance.

6.5 Drop test

6.5.1 Testing classification (common for free-fall test and rotational edge drop test)

Carry out the free-fall test specified in 6.5.2 for manual handling, and the rotational drop testispé
in 6.5.3 for mechanical handling, using the following classification levels.

— Level 1: The number of transshipment is high, with a possibility of very large forces

— Level 2: The number of transshipment is high, with a possibility of comparatively large force.

— Level 3: The number of transshipment and level of external force are considered to be general.

— Level 4: The number of transshipment is low, and there is no possibility of large external forc

6.5.2 Freerfall test (applies to manual handling)

Carry out the free-fall test using the drop heights and directions'given in Table 17 and Table 18. R¢

ISO 2206 for|parallelepipedal and cylindrical package, ISO 2248 for test procedure.

Table 17 — Drop height and directions for mass of packaged product 30 kg or less

cified

17

fer to

Mass of packaged Drop height
product, m mm
kg Level 1 Level 2 Level 3 Level 4
0<m<10 1000 800 600 400
10<m<20 800 600 450 350
20<m <30 600 450 300 200

Drop directign/
Number of drjops

Foy parallelepipedal package: 1 corner, 3 edges, 6 faces

For cylindrical package: 4 bottom corners and 4 upper corners

Table 18 —Drop height and directions for mass of packaged product exceeding 30 kg

Mass of paekaged

Drop height

product, m mm

kg Level 1 Level 2 Level 3 Level 4
30<m<40 400 350 250 150
40<m<50 400 300 200 100
50 <m <100 250 200 150 100

Drop direction/
Number of drops

For parallelepipedal package: 1 corner, 3 edges, 5 faces (except face No.1)

For cylindrical package: 4 bottom corners and 4 upper corners

NOTE
and ISO 7965-2.

12

For the drop test of the packaged products by the paper bag and the plastic film bag, refer to ISO 7965-1
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6.5.3 Rotational drop test (applies to mechanical handling)

Carry out the rotational drop test using the drop height and directions applicable to the following
methods given in Table 19. Refer to EN 14149 for the test procedure.

— Method A: Rotational edge drop test (Figure 1) should be applied for mechanically-handled packages.
— Method B: Rotational flat drop test (Figure 2) can be applied instead of Method-A in following cases:

— where the risk of danger is expected in the test, e.g. topple-down because of tall or long length
specimen; and

1 o d de ) 1. e il b = o |
WIICTT SUITICITIIUIIIIPAL U LAITTIIUT DT AP PIITU LU LT Ldl g€ TUgT.

In both methods, drop height or height of the block (method A) may be changed depending|on the shape
or the position of the centre of gravity of the specimen with the agreement of the stakeholgders.

.
Figure 1 — Method A
/ v
T

1 specimen
2 drop height (mm)

Figure 2 — Method B
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Table 19 — Drop height and direction for rotational drop test

Mass of packaged Drop height
product, m mm
kg Level 1 Level 2 Level 3 and 4
m <200 400 300 200
200<m <500 300 200 150
500 <m 300 200 100

Drop direction/

Numbe

of arops 75 f e
Method B: For the edge which selected Method A without block, test 2 times:

Method A: For two arbitrary sides of four sides in contact with the bottom surface,
test 2 times with placement of a block on the opposite side of the dropping edge.

6.5.4 Hori

Using the teg
speed at imp

Where using
less than 20

zontal impact test

t apparatus and the test method set out in [SO 2244, apply an impact once at the appl
act or velocity change given in Tables 20 and 21 to each of the side fdces of the specin

the programmable horizontal impact test system, use a half-sine proegrammer which pro
ms duration and apply the velocity change specified in Table21,"assuming the coeffici

icable
hen.

duces
ent of

restitution is|0,0 and the total velocity change is equivalent to the specified velocity at impact.

Table 20 — Speed at impact for horizontalimpact test

Classification

Level 1

Level 2

Level 3 and 4]

Speed at impact (m/s)

2

1,5

1

Table 21 — Velocity change for horizontal impact test using programmable horizontal impact

test system
Clasfsification Levell Level 2 Level 3 and 4
Velocity| change (m/s) 2 1,5 1
6.6 Compression test
NOTE The compression test\specified in this clause is for testing paper boxes, such as corrugated card

board boxes.

6.6.1 Testlapparatus\and test method

The test shopld be,carried out by using a compression tester in accordance with ISO 12048, anyd the
static load tejst-specified in ISO 2234 may be applied if required.

6.6.2 Compression test using a compression tester

6.6.2.1 Calculate the test load using Formula (1), with a relative compression speed of 10 mm/
min * 3 mm/min, and release at once.

F=9,8xKxMxn

14

M
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where
is the test load in Newton (N);
K istheloading factor (see Table 22);
K =A x B x Cin each classification level of Table 22
M is the total mass of specimen in kilograms (kg);
n is the maximum stacking number of packages or load units on the bottom one dur
NOTE Maximum stacking number “n” does not include bottom package
6.6.2{2 The four classifications are given in Table 22 depending on the storage conditions

loading factor consideration is given in Table 23.

6.6.2
carrig
does

6.6.2
condi

6.6.2
humi

3 The specimen shall be filled with the content or the dummy load{;However, th
d out without content when the package receives 100 % of applied ldad, and the pack
not affect the test result.

4 The loading factor may be changed with the combination of weighting factors v
fions are known, with the agreement of the stakeholders,

5 The loading factor for the container for which strength is not affected by the stor
lity may be specified, with the agreement of the inv6lved stakeholders.

Table 22 — Loading factoer, K, for compression test

ing storage.

The detailed

b test can be
aged content

vhen storage

hge period or

Classification 1 2 3 4
level
[tem?a A B C A B C A B C A B C
Storyge condition | Bad 12 90 Bad 6 90 Good 3 80 (ég(l)tde 1 50
Weighting factor 2,0 21 19 2,0 19 19 1,5 1,8 1,4 1,4 1,7 1,0
Loadling factor, K 8,0 7,2 3,8 2,4

a

A
stowa

NOTE

Classi

— T
affect

The loading™factor, K, is given by the product of the weighting factor of each storage conditions

Storage condition (thesenvironment or behaviour which affects the stacking strength of the con
oe condition, the number of transshipment), B: Storage period (Month), C: Humidity (% RH).

ficationd.shows K=2,0 x 2,1 x 1,9 =8,0.

e loading factor takes paper containers such as corrugated cardboard into consideration because tH

fainer, such as

For example,

eir strength is

bd by the storage period or humidity.

© IS0 2019 - All rights reserved
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Table 23 — Detailed loading factor “K” values for compression test

Weighting factor by storage conditions Loading
factor Level
Storage condition, A Storage period, B Humidity, C K
50 % RH 1,0 2,4 4
1 month 1,7 80 % RH 1,4 3,3
90 % RH 1,9 4,5
50 % RH 1,0 2,5
3 months 1,8 80 % RH 1,4 3,5
. 90 % RH 1,9 4,6
Quite good 1,4
50 % RH 1,0 2,7
6 months 19 80 % RH 1,4 3,7
90 % RH 1,9 51
50 % RH 1,0 29
12 months 2,1 80 % RH 1,4 431
90 % RH 19 5,6
50 % RH 1,0 2,6
1 month 1,7 80 % RH 1,4 3,6
90 % RH 1,9 4,8
50 % RH 1,0 2,7
3 months 18 80 % RH:C\] 14 3,8 3
90 % RH 1,9 51
Good 1,5
50 % RH 1,0 2,9
6 months 1,9 80 % RH 1,4 4,0
90 % RH 19 5,4
50 % RH 1,0 3,2
12 months 2,1 80 % RH 1,4 4,4
90 % RH 1,9 6,0
50 % RH 1,0 3,4
1 month 1,7 80 % RH 1,4 4,8
90 % RH 19 6,5
4 50 % RH 1,0 3,6
Q? 3months | 1,8 80 % RH 14 5,0
b &ngé zg Zj) RH 19 6,8
o RH 1,0 3,8
C) 6 months 19 80 9% RH 14 53
90 % RH 19 7,2 2
50 % RH 1,0 4,2
12 months 2,1 80 % RH 1,4 5,9
90 % RH 19 8,0 1

6.6.3 Stacking load tests using a static load

6.6.3.1 Apply the test load, F, calculated from Formula (1) specified in 6.6.2.1 for 24 h on the bottom
package. Refer to ISO 2234 for test procedure.

The loading factor, K, shall be selected from Table 24.

16 © IS0 2019 - All rights reserved
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