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To make a Test Protocol our Accredited*
Laboratory need following information

Should the package be tested as a single shipment box or as a fully loaded pallet?
What is the purpose of the test? What are the specific objectives?
What are the dimensions and weight of the test items?
How many items need to be tested? Should it include both test items and reference items?
Where is the package being distributed (e.g., West Europe, East Europe, Worldwide)?
Are environmental factors like temperature and humidity relevant? See page 7 for more info!
How will the package be transported (e.g., train, airplane, boat, lorry, or delivery vehicle)?

Use a slipsheet, fixation during air transport, under pressure sensitivity for example

*Refer to www.rva.nl for the current scope (registration number L540)
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Important: which Test Should | Choose
for Ocean Freight Shipments?

When preparing your ocean freight shipments, it is crucial to test your packaging against the challenges of transportation. Standards like ASTM,
ISTA, and ISO do (PSD) specifically for ocean transport, as studies show that vertical vibrations during sea transport
are minimal. However, other factors can damage your products, such as shifting of goods during loading and unloading, extreme temperatures,
high humidity, and compression forces caused by stacking.

Since ocean freight shipments often involve to and from ports, it is common practice to simulate vibrations from these
other transport methods. This covers the more intense vibrations that can occur in seaports and during distribution.

Shock Risks During Ocean Transport
At Sebert Trillingstechniek, we have extensive with 5T and 20T loaded sea
containers in the ports of Rotterdam. Our data shows that the greatest shock risks occur.

During the loading and unloading of containers from the frame to the ship (and vice versa).

To mitigate these risks, we recommend the following tests:

Increased impact forces and drop heights to

Flat drop tests, for example, to test nets.
Rotational flat drop tests for enhanced robustness and (Rolling and pitching).

under severe conditions, by increasing the "F-factor" (compensation factor).

Extreme atmospheric simulations, including (salt)water spray, to test for damage caused by
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Climate test (additional tests) pre-conditioning
before the mechanical tests

Configuration Time Temperature Humidity
A) Extreme Cold 72 hours -29°C Uncolglt_:olled
B) Cold, Humid 72 hours +5°C 85% RV
C) Lab Environment 72 hours +23°C 50% RV
D) Hot, humid 72 hours +38°C 85% RV
E) Hot, Humid 72 hours +38°C 85% RV
then Extreme Heat, then then then
Moderate RH 6 hours +60°C 30% RV
F) Elevated Temperature, o Uncontrolled
Uncontrolled RH YEWRLIE +90°C RH

G) Severe Cold, o Uncontrolled
Uncontrolled RH [ElellE 18°C RH

A pre-conditioning of 12 hours in a laboratory environment is recommended at
+23°C (x10°C) and 50% relative humidity (x20%), before conducting
mechanical tests, unless specific climate conditions are required.
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Test procedure possibilities from box to pallet

| l l

Test Plan A: Manual Handling - Single Shipment box Test Plan B: Mechanical Handling - Single Pallet Test Plan C: Mechanical Handling - Stacked Pallet

|
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Within this document the test-procedure for a single-packaging and a (combination) of
pallet-packaging’s will be determined and clarified. Section 8 of the ASTM D 4169 describes
the complete procedure to achieve a uniform basis of evaluating, in a laboratory, the ability

of shipping units to withstand the distribution environment.
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Test Plan A: Manual Handling - Single Shipment box

v v v v

West Europe (WE) East Europe (EE) Worldwide (WW) Amazon (AM)
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The measured vibration accelerations of a boat and train is not higher than 0,9 g-peak. The truck simulation on medium level is the
acceleration >1,5g peak. In this case the truck simulation overrule the boat acceleration values.

A
N
o

Page 6/29 %


mailto:info@sebert.nl

Single Shipment packaging - West Europe

- Truck

Test Plan: Manual Handling Warehouse stacking Random Vibration Concentrated Impact Manual Handling
A1 Drop test Compression Truck transport sorting operations drop test
SSP WE during loading during loading during loading
Standard ASTM ASTM ASTM ASTM ASTM
D4169-2317E1 D4169-23NE1 D4169-23NE1 D4169-237E1 D4169-231NE1
Test Method ASTM D5276 ASTM D642 ASTM D4728 ASTM Dé6344 ASTM D5276
Assurance level Il Il Low, medium &high 5,4 Joules Il
H38cm (<9kg) B 5 noffo T 120 min normal road 'H80c.m 38cm (<9%kg)
. ) min 4 sides 33cm (<18 kg)
H33cm (<18 kg) F3,0 with stress bearing )
Test Spec. 0,40 Grms 2x 40min <6mm on content 31cm (<27kg)
H31cm (<27kg) F2,0 product support load ) ; . .
. . a 0,54 Grms, 2x20min » 6mm middle point 6 impacts
6 impacts Max height of stacking = 2,7m 070-G xS b

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified, see page 4

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Concentrated impact test: The test is only applicable to lightweight single wall corrugated shipping containers (under 275 Burst or 44 ECT) and
plastic film wrapped packages and unitized loads.
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Single Shipment packaging - East Europe - Truck

Test Plan: Manual Handling Warehouse stacking Random Vibration Concentrated Impact Manual Handling
A2 Drop test Compression Truck transport Sorting operations Drop test
SSP EET during loading during loading during loading
Standard ASTM ASTM ASTM ASTM N LY
D4169-23/E1 D4169-23/E1 D4169-237E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D5276 ASTM D642 ASTM D4728 ASTM D6344 ASTM D5276
Assurance level Il Il Low, medium & high 5,4 Joules Il
H38cm (<9kg) F4,5 no support any load 180 min rough road .HSOC.m H38cm (<9kg)
; ) min 4 sides
H33cm (<18 kg) F3,0 with stress bearing . H33cm (<18 kg)
Test Spec. 0,40 Grms 3x 40min <6mm on content
H31cm (<27kg) F2,0 product support load ; . . H31cm (<27kg)
. . i 0,54 Grms, 3x15min » 6mm middle point y
6 impacts Max height of stacking = 2,7m ! tastdrop2xheight
0,70 Grms, 3x5min

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified, see page 4
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Concentrated impact test: The test is only applicable to lightweight single wall corrugated shipping containers (under 275 Burst or 44 ECT) and
plastic film wrapped packages and unitized loads.
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Single Shipment packaging - East Europe - Truck/Air

Test Plan: Manual Handling Warehouse stacking Low pressure Random Vibration Random Vibration Concentrated Impact | Manual Handling
A3 Drop test Compression High altitude aircraft & Truck (and boat) Air transport Sorting operations Drop test
SSP EEA during loading during loading mountain passes transport during loading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23/E1 D4169-2317E1 D4169-237E1 D4169-237E1 D4169-231NE1 D4169-23/NE1 D4169-237E1
Test Method ASTM D5276 ASTM D642 ASTM D6653 ASTM D4728 ASTM D4728 ASTM Dé6344 ASTM D5276
AST;‘;ZTCG I I 4267m Low, medium & high Low, medium & high 5,4 Joules I
F4,5 no support any load . 120 min rough road 40 min H80cm H38cm (<%kg)
Hgéifnm(z%kl?)) F3,0 with stress bearing &l ml(rwslqoswn?gii;ure min 4 sides H33cm (<18 kg)
Test Spec. 9 F2,0 product support load 0,40 Grms 2x 40min 0,16 Grms 1x 27min <6mm on content

H31cm (<27kg)
6 impacts

Max height of stacking =
2,7m

0,54 Grms, 2x15min
0,70 Grms, 2x5min

0,22 Grms, 1x10min
0,29 Grms, 1x3min

> 6mm middle point

H31cm (<27kg)
6 impacts

Last drop 2xhaight

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified, see page 4
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Low pressure test: Test should be included for products & packages that could be sensitive to low-pressure environment, fa: sealed flexible non-

porous packages, liquid containers, or porous packages that may be packed in such a manner as to be adversely affected by low pressure environments

Concentrated impact test: The test is only applicable to lightweight single wall corrugated shipping containers (under 275 Burst or 44 ECT) and
plastic film wrapped packages and unitized loads.




Single Shipment packaging - Worldwide - Real life

Test Plan:

Manual Handling

Warehouse stacking

Low pressure

Random Vibration

Random Vibration

Concentrated Impact

Manual Handling

A4 Drop test Compression High altitude aircraft Truck (and boat) Air transport Sorting operations Drop test
SSP WWL during loading during loading & mountain passes transport during loading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23/E1 D4169-23/E1 D4169-23/ET D4169-23/E1 D4169-23/ET1 D4169-23/E1 D4169-23/E1
Test Method ASTM D5276 ASTM D642 ASTM D6653 ASTM D4728 ASTM D4728 ASTM D6344 ASTM D5276
Asslggaerl‘ce I I 4267m Low, medium & high Low, medium & high 5,4 Joules I
H38cm (<9kg) F4,5 no support any Igad 50 i TS, 60 min rough road 120 min .H80c'm H38cm (<%kg)
H33cm (<18 kg) F3,0 with stress bearing (595 mbar) min 4 sides H33cm (<18 kg)
Test Spec. 9 F2,0 product support load 0,40 Grms 1x 40min 0,16 Grms 3x 27min <émm on content H31cm (<27kg)

H31cm (<27kg)
6 impacts

Max height of stacking =
2,7m

0,54 Grms, 1x15min
0,70 Grms, 1x5min

0,22 Grms, 3x10min
0,29 Grms, 3x3min

>6mm middle point

6 impacts
Last drop 2x height

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified, see page 4
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Low pressure test: Test should be included for products & packages that could be sensitive to low-pressure environment, fa: sealed flexible non-

porous packages, liquid containers, or porous packages that may be packed in such a manner as to be adversely affected by low pressure environments
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Concentrated impact test: The testis only applicable to lightweight single wall corrugated shipping containers (under 275 Burst or 44 ECT) and
plastic film wrapped packages and unitized loads.
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Single Shipment packaging - Worldwide - DC13

Test Plan: | Manual Handling Vehicle Stacking Loose Load Low pressure Random Vibration | Random Vibration |Concentrated Impact| Manual Handling
Vibration
A5 Drop test Compression High altitude aircraft &| Truck (and boat) Air transport Sorting operations Drop test
SSP WWN during loading during loading Truck simulation mountain passes transport during loading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D5276 ASTM D642 ASTM D999 ASTM D6653 ASTM D4728 ASTM D4728 ASTM D6344 ASTM D5276
Assupance I i I 4267m e e 62 Low, medium & high 5,4 Joules |
level high
40 min extreme . .
H38cm (<%kg) F5,0 no support any load road 60 min low pressure S il reu g roeie i .HSOC.m HEiEEn (7.
: ) " min 4 sides H33cm (<18 kg)
H33cm (<18 kg) F3,0 with stress bearing 2-5Hz 1"DA (595 mbar) . I
Test Spec. N 0,40 Grms 1x 40min 0,16 Grms 3x 27min <6mm on content H31cm (<27kg)
H31cm (<27kg) F2,0 product support Max 20 min side 3 054G 1%15mi 022G 3%10mi 6 idd| " 6
6 impacts height of stacking = 2,7m 10 min side 2 : [ms, 1 omin . ISl L R S Impacts
! 10 min side 5 0,70 Grms, 1x5min 0,29 Grms, 3x3min Last drop 2x height

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified, see page 4
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Low pressure test: Test should be included for products & packages that could be sensitive to low-pressure environment, fa: sealed flexible non-
porous packages, liquid containers, or porous packages that may be packed in such a manner as to be adversely affected by low pressure environments

Concentrated impact test: The test is only applicable to lightweight single wall corrugated shipping containers (under 275 Burst or 44 ECT) and
plastic film wrapped packages and unitized loads.
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Single Shipment packaging - Worldwide - High

Test Plan: | Manual Handling Vehicle Stacking . . Low pressure Random Vibration | Random Vibration |Concentrated Impact| Manual Handling
Loose Load Vibration
A6 Drop test Compression Truck simulation High altitude aircraft & Truck (and boat) Air transport Sorting operations Drop test
SSP WWH during loading during loading mountain passes transport during loading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23/E1 D4169-23/E1 D4169-23/ET1 D4169-23/E1 D4169-23/E1 D4169-23/ET D4169-23/E1 D4169-23/E1
Test Method ASTM D5276 ASTM D642 ASTM D999 ASTM D6653 ASTM D4728 ASTM D4728 ASTM D6344 ASTM D5276
ssuiance I | 4267m Loy mediumid Low, medium & high 5,4 Joules |
level high
61cm (<9kg) F|:74io no shupport Zny Igad 60 m2|n e|_>|<tr1eltgi\road % 0l in[6w presste 60 min rough road 120 min .HB;)C':I\ 61cm (<19klg<;)
53cm (<18 kg) ,5 with stress bearing -5Hz . (595 mbar) min 4 sides 53cm (<18 kg)
Test Spec. 46¢m (<27kq) F3,0 product support 30 min side 3 0,40 Grms 1x 40min 0,16 Grms 3x 27min <émm on content 46cm (<27kg)
6 im actsg Max height of stacking = 15 min side 2 0,54 Grms, 1x15min 0,22 Grms, 3x10min > 6mm middle point 6 impacts
Mg 2,7m 15 min side 5 0,70 Grms, 1x5min 0,29 Grms, 3x3min Last drop 2xheight

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified, see page 4

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Low pressure test: Test should be included for products & packages that could be sensitive to low-pressure environment, fa: sealed flexible non-
porous packages, liquid containers, or porous packages that may be packed in such a manner as to be adversely affected by low pressure environments

Concentrated impact test: The test is only applicable to lightweight single wall corrugated shipping containers (under 275 Burst or 44 ECT) and
plastic film wrapped packages and unitized loads.
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Test Plan B: Mechanical Handling - Single Pallet

|
¥ ¥ v ¥
West Europe (WE) East Europe (EE) Worldwide (WW) China (CHN)
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Single Pallet configuration - West Europe™-

Test Plan:

Random Vibration

Mechanical Handling

Mechanical Handling

B1 . . . .
SPC WET b < e Horlz?ntal mTpact Forkllft.truck ha.ndlmg
during loading during loading
Standard ASTM ASTM ASTM
D4169-23/E1 D4169-23/NE1 D4169-237E1
Test Method ASTM D4728 ASTM D880 ASTM D6179
Assurance level Low & medium Il 1]
180 min =1500km
0,40 Grms 3x 40min V=1,22m/s H=15ctil{g22 7Kg

Test Spec.

0,54 Grms, 3x20min

Impact all 4 sides

H=8cm (>227 kqg)
Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.|

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Single Pallet packaging - East Europe - Truck

Test Plan: Mechanical Handling Mechanical Handling Random Vibration Mechanical Handling Mechanical Handling
SPCBZEE T Horizontal impact Forklift truck handling Truck (and boat) transport Horizontal impact Forklift truck handling
during loading during loading during unloading during unloading
Standard ASTM ASTM ASTM ASTM ASTM
andar D4169-23/E1 D4169-23/E1 D4169-23E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 ASTM D4728 ASTM D880 ASTM D6179
AsSuiance ] i Low, medium & high Il I
level
240 min ~2000km
V=0,91m/s Mgl S 0,40 Grms 4x 40min V=1,22m/s ——
Test Spec. . H=8cm (>227 kg) y . H=15cm (>227 kg)
Impact all 4 sides | + ol ALY 0,54 Grms, 4x 15min Impact all 4 sides | tall 4 ed
mpact a edges b70) Gamle Aaerdit mpact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Single Pallet packaging - East Europe - Truck and Air

Mechanical Handling

Mechanical Handling

Random Vibration

Random Vibration

Mechanical Handling

Mechanical Handling

Test Plan:
SPCB:ZE T Horizontal impact during Forklift truck handling Truck (and boat) Air transport Horizontal impact Forklift truck handling
loading during loading transport during unloading during unloading
Standard ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23"E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23"E1 D4169-23"E1
Test Method ASTM D880 ASTM D6179 ASTM D4728 ASTM D4728 ASTM D880 ASTM D6179
Asslzgae’l‘ce I 1] Low, medium & high Low, medium & high I I
H=15cm (<227kg) 120 min =1000km 40 min 2 (ST5)
Test Spec. - \;z?':lﬂﬂisdes Hzﬁfnm ;tzirl kg) 0,40 Grms 2x 40min 0,16 Grms 1x 27min h \S fllzzné?des H=15cm (>227 kg)
P 4 nges 0,54 Grms, 2x 15min 0,22 Grms, 1x10min P Impact all 4 edges

0,70 Grms, 2x 5min

0,29 Grms, 1x3min

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Single Pallet packaging - Worldwide- Normal

Mechanical Handling

Mechanical Handling

Random Vibration

Random Vibration

Mechanical Handling

Mechanical Handling

Test Plan:
SPC Bv‘\l,w N Horizontal impact during Forklift truck handling Truck (and boat) Air transport Horizontal impact Forklift truck handling
loading during loading transport during unloading during unloading
Standard ASTM ASTM ASTM ASTM ASTM ASTM
andar D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 ASTM D4728 ASTM D4728 ASTM D880 ASTM D6179
Asslzgae’l‘ce I Il Low, medium & high Low, medium & high I Il
60 min ~500km 120 min
_ H=23cm (<227kg) = H=23cm (<227kg)
Test Spec. V=1,22m/s H=15cm (>227 kg) 0,40 Grms 1x 40min 0,16 Grms 3x 27min W LA H=15cm (>227 kg)

Impact all 4 sides

Impact all 4 edges

0,54 Grms, 1x 15min
0,70 Grms, 1x 5min

0,22 Grms, 3x10min
0,29 Grms, 3x3min

Impact all 4 sides

Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Single Pallet packaging - Worldwide- High

Mechanical Mechanical Mechanical Mechanical
Test Plan: Handling Handling Vehicle Stacking Random Vibration Random Vibration Handling Handling
-1 . . . . . q q
SPC WW H Horlz.ontal |m.pact Forlfllft truc.:k Vertlca.l compr?sswn Truck (and boat) Air transport Horizontal impact Fork.llft trutEk
during loading handling during during loading transport o o handling during
. during unloading -
loading unloading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM
anaar D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 ASTM D642 ASTM D4728 ASTM D4728 ASTM D880 ASTM D6179
Asslg\r/ael}rlwce Low, medium & high Low, medium & high
F16 o sup R 60 min ~=500km 120 min
- H=31cm (<227kg) i : L H=31cm (<227kg)
Test Spec. V=S H=23cm (>227 kg) G it stresSEi 0,40 Grms 1x 40min 0,16 Grms 3x 27min W7 SIS H=23cm (>227 kg)

Impact all 4 sides

Impact all 4 edges

F4 product support load

Max 2000kg

0,54 Grms, 1x 15min
0,70 Grms, 1x 5min

0,22 Grms, 3x10min
0,29 Grms, 3x3min

Impact all 4 sides

Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Single Pallet packaging - China simulation

Mechanical . Mechanical q
Handlin L SIETIGEL Vehicle Stackin Climate Handlin LA
9 Handling 9 e . Random Vibration Random Vibration 9 Handling
Test Plan: Conditioning
£ . Horlzonta.nl Forklift truck Ver.tlcal . Truck (and boat) Air transport H?rlzontal Forklift truck
SPC WWH impact during . . compression during Hong Kong impact . q
. handling during q transport q handling during
loading . loading during R
loading 5 unloading
unloading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23/E1 D4169-23/NE1 D4169-237E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 ASTM D642 DAZ?;—?':/; ASTM D4728 ASTM D4728 ASTM D880 ASTM D6179
Asslz\r/ae’l‘ce i i | - Low, medium & high Low, medium & high Il I
_ F10 no support any load >12 hours 240 min ~2000km 40 min
V=0 91m/s IH-|_=185cfnm((><222277li<g)) F6 with stress bearing 38°C RH not V=122rm/s H=23cm (<227kg)
Test Spec. T la|| 4 sides Impact all 9 F4 product support load controlled 0,40 Grms 4x 40min 0,16 Grms 1x 27min ol la|| 4 sides H=15cm (>227 kg)
2 4 Zd os >60 hours 0,54 Grms, 4x 15min 0,22 Grms, 1x10min P Impact all 4 edges
9 Max 2000kg 38°C at 85%RH 0,70 Grms, 4x 5min 0,29 Grms, 1x3min

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Mechanical Handling

Mechanical Handling

Test Plan: Random Vibration
B7 . . . .
SPC ABC b < e Horlz?ntal mjpact Forkllft.truck ha.ndlmg
during loading during loading
Standard ASTM ASTM ASTM
D4169-23/E1 D4169-23/NE1 D4169-237E1
Test Method ASTM D4728 ASTM D880 ASTM D6179
Assurance level Low, medium & high Il Il
240 min =2000km
0,40 Grms 4x 40min V=1,22m/s H=23cii(e227kd)

Test Spec.

0,54 Grms, 4x15min
0,70 Grms, 4x5min

Impact all 4 sides

H=15cm (>227 kg)
Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specn‘ledL
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised

Save Time and Costs with Our ABC Pallet Testing Program B7

With our advanced pallet testing program, you can quickly identify weak points in your pallets before they go into transport. This reduces damage, prevents
delays, and saves you money in the long run. This ABC program is cost-effective, providing excellent value for its price. -

Major companies already use this technology for its reliable results and rapid insights.
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Test Plan C: Mechanical Handling - Stacked Pallet

v v v v
West Europe (WE) East Europe (EE) Worldwide (WW) China (CHN)

o

* The measured vibration accelerations of a boat and train is not higher than 0,9 g-peak. The truck simulation on medium level is the acceleration >1,5g peak. In this case the truck simulation overrule the boat acceleration values.
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Stacked Pallet configuration - West Europe - Truck

Test Plan:

Random Vibration

Mechanical Handling

Mechanical Handling

Cc1 . . . .
SPPWET b < e Horlz?ntal mjpact Forkllft.truck ha.ndlmg
during loading during loading
Standard ASTM ASTM ASTM
D4169-23/E1 D4169-23/NE1 D4169-237E1
Test Method ASTM D4728 ASTM D880 ASTM D6179
Assurance level Low & medium I I
180 min =1600km
0,40 Grms 3x 40min V=0,91m/s H=15cm (<227g)

Test Spec.

0,54 Grms, 3x20min

Impact all 4 sides

H=8cm (>227 kg)
Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Stacked Pallet packaging - East Europe - Truck

Test Plan: Mechanical Handling Mechanical Handling Random Vibration Mechanical Handling Mechanical Handling
SPFf:ZEE T Horizontal impact Forklift truck handling Truck (and boat) transport Horizontal impact Forklift truck handling
during loading during loading during unloading during unloading
Standard ASTM ASTM ASTM ASTM ASTM
andar D4169-23/E1 D4169-23/E1 D4169-23E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 ASTM D4728 ASTM D880 ASTM D6179
Assurance -
1l Il Low & medium Il Il
level
240 min ~2000km
V=0,91m/s R e et 0,40 Grms 4x 40min V=1,22m/s I
Test Spec. . H=8cm (>227 kg) 4 . H=15cm (>227 kg)
Impact all 4 sides | 0,54 Grms, 4x 20min Impact all 4 sides
mpact all 4 edges 0766 b St Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.
Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Stacked Pallet packaging - Worldwide- Normal

Mechanical Handling

Mechanical Handling

Random Vibration

Random Vibration

Mechanical Handling

Mechanical Handling

Test Plan:
SPP ﬁzw N Horizontal impact during Forklift truck handling Truck (and boat) Air transport Horizontal impact Forklift truck handling
loading during loading transport during unloading during unloading
Standard ASTM ASTM ASTM ASTM ASTM ASTM
andar D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 ASTM D4728 ASTM D4728 ASTM D880 ASTM D6179
Asslzgae’l‘ce I Il Low, medium & high Low, medium & high I Il
60 min ~500km 80 min
_ H=23cm (<227kg) = H=23cm (<227kg)
Test Spec. V=1,22m/s H=15cm (>227 kg) 0,40 Grms 1x 40min 0,16 Grms 2x 27min W LA H=15cm (>227 kg)

Impact all 4 sides

Impact all 4 edges

0,54 Grms, 1x 15min
0,70 Grms, 1x 5min

0,22 Grms, 2x10min
0,29 Grms, 2x3min

Impact all 4 sides

Impact all 4 edges

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Stacked Pallet packaging - China simulation

q q q . q . Mechanical
Mechanical Handling Mechanical Handling Cll.m.ate. Random Vibration Random Vibration Mechalincal Handling
Test Plan: Conditioning Handling
£ Horlz.ontal |m.pact Forlfhﬂ truc.:k Truck (and boat) Air transport . . Forklift truck
SPP WWH during loading handling during Hong Kong Horizontal impact q q
A transport A 5 handling during
loading during unloading o
unloading
Standard ASTM ASTM ASTM ASTM ASTM ASTM ASTM
D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-23/E1 D4169-231E1 D4169-23/E1
Test Method ASTM D880 ASTM D6179 DAE;—S,}/; ASTM D4728 ASTM D4728 ASTM D880 ASTM D6179
Asslz\r/ae’l‘ce i i - Low, medium & high Low, medium & high 1 i
H=15cm (<227kg) >12 hours R A 20t H=15cm (<227kg)
esispec V=0,91m/§ H=8cm (>227 kg) 38°C RH not controlled 0,40 Grms 4x 40min 0,16 Grms 12 Zmin V=0,91m/§ H=8cm (>227 kg)
Impact all 4 sides Impact all >60 hours 054 Grms. 4x 15min 022 Grms. 1x10min Impact all 4 sides Impact all
4 edges 38°C at 85%RH ! - g ' 4 edges

0,70 Grms, 4x 5min

0,29 Grms, 1x3min

Pre-conditioning: Shall be preconditioned to laboratory ambient temperature for twelve (12) hours prior to testing, or otherwise specified.

Sample size: Minimum 1 test item. For Fragile & Liquid 2+ test items. For statistical significance minimum 3 advised
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Why ASTM D 4169-23~E1 and not
ASTM D 7386, ISTA or another standard

Sebert Trillingstechniek Laboratory has more than 20 years experience in simulation testin%
and we prefer the ASTM D4169-23 due to the realistic test levels and the possibilities o
adjusting test schedules.

Below you will find the main reasons why we do not use the other standards:

special made for testing of packages for single parcel shipments, but no air
simulation is available.

last update was around 2018, air simulation test levels to extreme, top load
combination with truck vibrations (incl loose load) gives a lot of unrealistic damages.
Better to use compression test before the vibration simulation due to the increased levels.
Test plan is ISTA is more detailed, but more restricted.

the general test levels do not correspond with practical levels. Difficult to make a
good test plan, because the standard gives less background information.

is a military standard, gives a lot of background info, but too rough for normal
transport simulations.

This document does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard to establish
appropriate safety, health, and environmental practices and determine the applicability of regulatory limitations prior to use.
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Sebert Trillingstechniek (North Rotterdam)

Transport simulation tests
(e.g. ASTM, ISTA, IEC, MIL-STD and ISO)

Vibration maritime testing
(Lloyd's, DNV, Lloyd, Bureau Veritas)

Shock, noise & vibration
measurements incl. field (S.AV.E.R.)

Compression- and tensile testing

Shock-, impact- and drop testing

Fatigue testing
Seismic simulations

Horizontal impact testing of
pallets (used in train)

Temperature and humidity tests
UV and Salt mist test
Rain, Water Jets and Dust IP tests

IK impact tests

A &, ] N ¥ MIL-STD

[l N "
RvA L oo 2 e LABORATORY

*Refer to www.rva.nl for the current scope (registration number L540)
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Sebert Netherlands part of the Sebert Group.
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Reference documents

QUESTIONS OR REMARKS
info@sebert.nl

Literature:

Six step method from Lansmont Corporation

Environmental Engineering Handbook from Swedish Environmental Engineering Society o
Transportation Stresses from Committee of European Environmental Engineering

Societies Department of Defense Test Method Standard MIL-STD 810

www.ISTA.org and Packaging Dynamics Professional (PDP)
SAVER measurements Stedelijk Museum Amsterdam

ASTM Standards:

D4169 Standard Practice for performance Testing of Shipping Containers and systems
D880 Standard Test Method for Impact Testing for Shipping Containers and Systems
D996 Standard Terminology of Packaging and Distribution Environments

D999 Standard Methods for Vibration Testing of Shipping Containers

D4728 Standard Test Method for Random Vibration Testing of Shipping Containers
D5276 Standard Test Method for Drop Test of Loaded Containers by Free Fall

D6179 Standard Test Methods for Rough Handling of Unitized Loads and Large Shipping Cases and Crates
D6344 Standard Test Method for Concentrated Impacts to Transport Packages

When possible, obtain feedback by monitoring shipments of the container that was tested to ensure that
the type and quantity of damage obtained by the laboratory testing correlates with the damage that occurs in

the distribution cycle. This information is very useful for the planning of subsequent tests of similar shipping containers.

@ = @y N\ @8 IEC §if

HVA

7/
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*Refer to www.rva.nl for the current scope (registration number L540)
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