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Laboratory Name:  VIRLAB, SA

Laboratory Address: Poligono Industrial de Asteasu, Zona B — 44. Apartado 247
20159 ASTEAU (SPAIN)

Equipment tested:  Clip-Lok Boxes Types CL-1, CL-2 and CL-3 from CLIP-LOK SIMPACK
IBERICA

VIRLAB, S.A. certifies that the Clip-Lok Boxes CLI, CL2 and CL3 from CLIP-LOK SIMPAK
IBERICA meet the required basic dimensions corresponding to Annex B to STANAG 2829 (Edition 3).

VIRLAB, S.A. certifies that the Clip-Lok Boxes type CL1, CL2 y CL3 from CLIP-LOK SIMPAK
[BERICA have been tested according to Annex D to STANAG 2828 (Edition 4) having performed the
following tests:

Compatibility with mechanical handling

Stacking test

Stability test

Impact test

High frequency vibration test

Low frequency vibration test

Overturning test

The tests on each of the Clip-Lok Box have been performed with an internal load of thin metal shell with
the following gross weight:

e Clip-Lok Box type CL-1: 250 kg
* Clip-Lok Box type CL-2: 750 kg
e Clip-Lok Box type CL-3: 1000 kg

The Clip-Lok Boxes have been tested to vibration on the EDB 250x250 biaxial platform, with measures
2500 mm wide by 2500 mm long,

The Clip-Lok Boxes passed the tests successfully, no failures nor structural damages have been
detected during the tests that could limit their correct handling.

In the test report number 231100 of VIRLAB S.A.. all the obtained information is included, with tables,

figures, photographs and so on. (RLAR
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1.0.- REPORT NUMBER

231100, consisting of 104 sheets, distributed in a report, including Drawings, Figures,
Tables and Photographs; and three (3) Appendixes.

2.0.- CUSTOMER

CLIP-LOK SIMPAK IBERICA, S.A.
Ctra. N240 Pamplona-Huesca, Km 15-16

Cruce Campanas+Urroz
31471-MONREAL (NAVARRA)

3.0.- EQUIPMENT TESTED

Three 18mm-phenolic plywood packings have been tested, of the following models and

general dimensions:

e CL-1: 800 x 600 x 700 mm Weight: 38kg
o CL-2: 1200 x 800 x 700 mm Weight: 59kg
e CL-3: 2400 x 800 x 700 mm Weight: 97 kg

The Clip-Lok Boxes arrived at the Laboratory on the day 16-12-2003, and the tests were
carried out between the days 16 and 19 December, 2003.

4.0.- REFERENCES

The Clip-Lok Boxes have been tested according to the following Standards:

o ANNEX B to STANAG 2829 MH (Edition 3): “BASIC DIMENSIONS OF PALLET
TRUKS”
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o ANNEX D to STANAG 2828 MH (Edition 4): "PRUEBAS DE CARGAS
UNITARIAS™

5.0.- TEST PLATFORM

The vibration tests were effected on the test platform of "independent biaxial” action,
EDB 250 x 250, 2,500 mm. width by 2,500 mm. length.

The mentioned platform is driven by two oleo-hydraulic actuators - one of them vertical
and the other one horizontal - having a variable frequency and acceleration, and being
independent one from the other. Each one of them is provided with a maximum static
force of 150 kN (15 Tn) and a maximum travel of £ 125 mm.

The hydraulic unit, pumping oil to the cylinders, is equipped with seven engines, with a
total power of 330 HP; it is capable of pumping a flow of up to 640 litres/minute, at a
working pressure of 210 bar.

6.0- MEASURE,RECORD AND ANALISYS EQUIPMENT

APPENDIX TI includes a list detailing the instruments employed, and the previous and
subsequent calibration dates to the test carried out.

7.0- TEST PROCEDURE

The tests, the results of which are described in the present report, were carried out
according to the guidelines described in the STANAG2829 and STANAG2828 Standards.
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According to the mentioned standards, the packing must be subject to the tests described

below.

7.1.-

7.2.-

7.3.-

74~

DIMENSIONAL CONTROL

A dimensional control of each packing must be effected to verify that it meets the
measures stated in the STANAG 2829 MH Standard (Edition 3) (Ratification Draft
1) — Materials Handling Equipment.

COMPATIBILITY WITH THE MECHANICAL HANDLING

The Clip-Lok Boxes are lifted through slings, hoisting them up to their full lifting
height in order to move them along a distance of at least 15 m and then lower them

down.

PILING OR SUPERIMPOSED LOAD TESTING

A minimum pressure of 4W is exerted during 1 hour at the unitary load top by
means of an pallet platform identical to the unitary load base, W being equal to the
maximum admissible weight of the whole load subjected to test. Then, it is
unloaded and, once an hour has elapsed, the load is applied again during one hour.

The sagging suffered must recorded from the beginning up to of the second hour,
as well as the value, after the pressure has been released during one hour the

second time.

STABILITY TEST

Once the piling test is effected, a load of 3W is applied on the unitary load using,
for this purpose, an identical pallet base; the corresponding sides are parallel but
separated by a distance of 0,2 H (H-height of the unitary load) from the gravity
centre of the unitary load subject to test. The sloping angle of the unitary load base
in the upper pallet base is measured with regard to the horizontal line.
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7.5.-

7.6.-

7.7.-

Likewise, the slope shift is measured in the base of the upper pallet/second unitary
load with regard to the horizontal line, every hour. When, at least, three similar
hourly measures show that the accumulative value of 1° 30° is nmot going to be
exceeded, the result can be consider as satisfactory.

HORIZONTAL IMPACT TEST

Using a pendular type testing bench, an impact originated by an horizontal force
must be imparted to the unitary load, letting it to impact, at a distance equal to or
lower than 150 mm of its lower face. The test is carried out and it will be repeated
three times, subjecting each of the sides, in its turn, to the test.

VIBRATION TESTS

High frequency test

The boxes are subject to sine wave vibration tests in the three main directions, at a
frequency of 50 Hz and double amplitude of lmm during one hour in each

direction.

Low Frequency Test
The boxes are subject to sine wave vibration tests in the three main directions, at a
frequency of 4,5 Hz and double amplitude of 25,4 mm, during one hour per

direction.

DEFINITIVE TESTS

The load is put on its side on two wooden ties of 100 mm x 100 mm section,
placed on a hard and horizontal surface. The ties must be parallel between them
and at such a distance, one from the other, that one of the ties bears the pallet edges
and the other bears one of the npper edges of the load. No item in the palletised
load must become lose when the whole set is supported in this way. Then, the load
must be swivelled without sudden bumps so that each side that was previously
vertical is placed, in its turn, on the base.

No item in the load should become lose.
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8.0.- EQUIPMENT ATTACHMENT TO THE TEST PLATF ORM

In the vibration tests, the packing rests only on the platform. However, with the purpose of
ayoiding its lateral displacement, butts are placed on each edge; they consists of metal
profiles PNL 90x90x9, of 200 mum length.

These butts are directly welded to the platform, positioning rubber strips, of 8 mm weight,
to prevent the packing from being damaged, avoiding direct contact between the metal and
the container wood, as shown on the photographs.

9.0.- ACCELEROMETERS SETTING

A group is placed on the test platform, as indicated in TABLE I, during the vibration tests.
Its positioning can be seen on PHOTOGRAFPH N. 19.

Through this group, it is possible to control the vibration level applied to the packings to
be tested.

10.0.- TEST DESCRIPTION AND RESULTS

Once the packing has been accepted, it is placed on the test platform, attaching the side
butts to it and proceeding to carry out the test sequence described in the daily sheets
included in APPENDIX IL

10.1.- DIMENSIONAL CONTROL

A dimensional control of each packing is carried out to check that they meet the
measures stated in the STANAG 2829 MH Standard (Edition 3) (Ratification
Draft 1) — Materials Handling Equipment.
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o CL-1: 800 x 600 x 700 mm Blocks: 6 Chips: 16
® CL-2: 1200 x 800 x 700 mm Blocks: 9 Clips: 20
@ CL-3: 2400 x 800 x 700 mm Blocks: 15 Clips: 28

10.2.-

10.3.-

10.3.1

COMPATIRILITY WITH THE MECHANICAL HANDLING

PHOTOGRAPHS N. 1, 2 and 3 show packings CL-1, CI-2 and CL-3 respectively.
hoisted by means of slings so that they can run along the full length of the
workshop - 18 metres going and 18 metres return.

Previously, when the packings were unloaded from the lorry, they were cartied by a
Fenwick along a distance longer than 50 metres.

The gross weight of the packings subject to test is the following:

e CL-1: Weight: 250 kg
o CL-Z: Weight: 858 kg
o CL-3: Weight: 1,156 kg

PILED OR SUPERIMPOSED LOAD TESTS

CL-1 Packing

The CL-1 packing subject to test is placed on the vibrating platform (horizontal
surface); three CL-1 packings, each one weighting 250 kg, and a pallet with a
REX F vibrator of 285 kg, are placed on the mentioned platform. Therefore, a
higher load that 4W is obtained, as shown on PHOTOGRAPH N. 4.

When the 4W load is positioned, a 3mm-sagging is recorded, keeping itself the
same and not increasing during the hour that the tests lasts. When the CL-1
packing subject to test is unloaded, the packing height becomes 700mm again.
After one hour rest, it is loaded again with 4W; again a 3mm-sagging is recorded,
maintaining itself the same and not increasing during the second testing hour.
When the second test hour is completed, the packing is released and again its

height is 700mm. Therefore, no sagging is produced.
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10.3.2

10.3.3

1¢.4.-

10.4.1

CL-3 Packing

The CL-3 packing subject to test is placed on the vibrating platform (horizontal
surface); then three CL-3 packings are positioned on the platform, with the
following weights (996 kg, 1032 kg and 1042 kg) and two CL-2 packings with the
following weights (778 kg and 858 kg) totalling 4706 kg; therefore a higher load
than 4W is obtained, as shown on PHOTOGRAPH N. 5.

When the 4W load is positioned , a 2mm-sagging is recorded, keeping itself the
same and not increasing during the hour that the test lasts. When the CL-1 packing
subject to test is unloaded, its height is 700mm again. After one hour rest, it is
loaded again with 4W and again a 2mm-sagging is recorded, maintaining itself the
same and not increasing during second test hour. At the completion of the second
testing hous, the packing is released, and its height is 700mm again. Therefore no

sagging has occurred.

CL-2 Packing

The CL-2 packing subject to test is placed on the shop floor (horizontal surface),
then three CL-2 packings are positioned on it, with the following weights (778 kg,
942 kg and 822 kg) and two REX F on a pallet (300 ke each); therefore a higher
load than 4W is obtained, as shown on PHOTOGRAPH N. 6.

When the 4W load is positioned , a 2mm-sagging is recorded, maintaining itself
the same and not increasing during the hour that the test lasts. When the CL-1
packing subject to test is unloaded, the packing height is 700mm again. After one
hour rest, it is loaded again with 4W and again a 2mm-sagging is recorded,
keeping itself the same and not increasing during the second test hour. At the
completion of the second testing hour, the packing is released, its height being
again 700mm. Therefore no sagging has occurred.

STABILITY TEST
CL-1 Packing
The CL-1 packing subject to the test is placed on the vibrating platform (horizontal

surface) positioning on it three CL-1 packings CL-i, of 250 kg weight each,
offsetting 140mm (0.2x700mm) with regard to 600 mm length.
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10.4.2

10.4.3

10.5.-

The change of the base slope is measured in the upper pallet (second load) with
regard to the horizontal and a value of 0.5% is obtained. This value is repeated after
an hour, at the end of the second hour and 12 hours later, since the load is left in
the mentioned position for the whole night, as shown in PHOTOGRAPHS N. 7
and 8.

CL-2 Packing

The CL-2 packing subject to the test is placed on the Laboratory floor (horizontal
surface) positioning on it three CL-2 packings with a total weight of 2,542 kg, and
offsetting the load (0.2x700mm). The change of the base slope is measured in the
upper pallet (second load) with regard to the horizontal and a value of 0.6° is
obtained. This value is repeated after one hour and at the end of the next 2 hours,
as shown in PHOTOGRAPHS N. 9 and 10.

CL-3 Packing

The CL-3 packing subject to test is placed on the vibrating platform (horizontal
surface) positioning on it three CL-3 packings with a total weight of 3070 kg each,
and offsetting the load 40mm (0.2x700mm). The change of the base slope is
measured in the upper pallet (second load) with regard to the horizontal and a
value of 0.5° is obtained. This value is repeated after one hour; it increases one
tenth at the end of the second hour and this value is maintained along the next 11
hours, as shown on PHOTOGRAPHS N. 11 and 12.

At the end of the tests, the packings are visually inspected, and no structurat
anomaly or loss of load are observed.

HORIZONTAL IMPACT TEST

A rigid frame is mounted on the shop floor attached to the Laboratory masses
reaction. The Clip-Lok Boxes CL-1, CL-2 and CL-3 are suspended through slings
at a height of 150mm, with the purpose that the impacts may be produced on the
frame’s even surface. The box is pulled through a movable carriage and a sling to
hoist it another 150mm. With a manual device, the sling is released from the
carriage, making the load swing until it hits the frame.
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16.6.-

10.6.1

3 impacts are produced on each of the Packings lateral sides, totalling 6 impacts (3
on the short side and 3 on the long side). Clip-Lok Boxes CL-1, CL-2 and CL-3
can be seen on PHOTOGRAPHS 13 to 18, respectively prepared to carry out the
impact tests .

After each iinpact , the packing is subject to a visual inspection; no damage or
structural anomaly are observed in them.

VIBRATION TESTS
Clip-Lok Boxes CL-1, Cl-2 and CL-3 subject to test are placed on the test

platform, then the angle irons PNL 90x90x9 of 200mm height are welded in each
corner in the box so as to limit the displacements during the vibration tests.

TRANSVERSAL DIRECTION (PHOTOGRAPH N. 20)

High Frequency Test
The packings are subject to a vibration with a frequency of 50 Hz and an amplitude

of 1 mmP-P boxes during one hour; no problems occurs.

Low Freguency Tests

At low frequency, the packings are subject to a vibration with a frequency of 4.5
Hz and 25.4mmP-P: the test is stopped after 10 minutes due to the fact that a clip
has comes lose in the central area in Packing CL-3. Also, a small quantity of
product is observed coming out (PHOTOGRAPH N. 21), therefore it is decided
that another butt be placed at the central area of the box CL-3 (PHOTOGRAPH
. 22), since its gets warped due to its length of 2.4m. The test is resumed but no
other type of anomaly is detected.

On the tests completion, the Packings are subject to a visual inspection but no
structural anonaly is observed.
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10.6.2 LONGITUDINAL DIRECTION (PHOTOGRAPH M. 24)

10.6.3

High Frequency Test
The packings are subject to a vibration with a frequency of 50 Hz and an amplitude

of 1 mmP-P boxes during one hour; no problems occurs.

Low Freguency Tests
At low frequency, the packings are subject to a vibration with a frequency of 4.5
Hz and 25.4mmP-P during one hour but no problem occurs.

On the completion of the tests in this direction, the Packings are subject to a visual
inspection and no structural anomaly is detected.

VERTICAL DIRECTION (PHOTOGRAPH N. 25)

Hish Freauency Tests

The packings are subject to a vibration with a frequency of 50 Hz and an amplitude
of 1 mmP-P boxes during one hour; no problems occurs.

Low Freguency Tests

At low frequency, the packings are subject to a vibration with a frequency of 4.5
HZ and 25.4mmP-P during one hour but no problem occuss.

On completion of the tests in this direction, the Packings are subject to a visual
inspection and no structural anomaly is detected.

Once the tests have been carried out, the packing tested is subject to a visual
inspection. For this purpose the upper cover is removed, and no anomaly or

damage are detected.
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10.7.- DEFINITIVE TESTS

The Packings are positioned on their side on two wooden ties with a 100mm x
100mm section, placed on a hard and horizontal surface. The ties are parallel to
each other, at such a distance one from the other that one of the ties bears the pallet
edges and the other one bears the upper edges of the load. No item in the
palletised load should become lose when the set is thus sustained.

® PHOTOGRAPHS N. 26 and 27 show the CL-1 Packing in its different
positions.

o PHOTOGRAPHS N. 28 to 29 show the CL-2 Packing in its diiferent
positions.

o PHOTOGRAPHS WM. 30 to 31 show the CL-3 Packing in its different
positions.

Once all the tests have been completed, each Packing is subject to a visual
inspection in which no structural anomaly is detected, each packing maintaining at
all time its structural unify.
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11.0.- CONCLUSIONS

In view of the tests carried out, according to the Procedure indicated in section 7.0, and of
the results obtained and described in section 10.0, the Clip-Lok Boxes CI-1, CL-2 and
CL-3 tvpe of CLIP-LOK SIMPACK IBERICA, have satisfactorily supported the tests
to which they have been subjected, no failures nor structural damages have been detected
during the tests that could limit their correct handling.

Each packing testing was carried out while it was loaded inside with metal shell with the
following gross weight:

o CL-1 type packing: approx. weight 250 kg
e CL-2 type packing: approx. weight 750 kg
o CL-3type packing: approx. weight 1000 kg

APPENDIX I includes drawings from the control accelerometer records, placed on the
vibrating platform, obtained from the various vibration tests to which they were subjected.

VIRLAB, S.A.’s report number 231100 describes all the information obtained, and
includes tables, figures, photographs, etc.

Asteasu (SPAIN), 20 January 2005
VIRLAB, S.A.
Division of URBAR INGENIEROS, S.A.

Carried out:

i s
José Luis Baena Juan Antonio P;’céé
Engineer of Laboratory Head of Laboratory
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PHOTOGRAPH NUMBER 2

Front view of the CLIP-LOK box CL-2 hoisted by means of slings ready to perform
the test of compatibility with the mechanical handling.
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Front view of the CLIP-LOK box CL-3 hoisted by means of slings ready
to perform the test of compatibility with the mechanical handling.
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L PHOTOGRAPH NUMBER 4 !

Side view of the CLIP-LOK box CL-~1 with a lead of 4W performing
the Piled Load Test.
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Front view of the CLIP-LOK box CL-1 with a load of 4W performing
the Piled Load Test.




VIRLARB, S.A. REPORT NUMBER

URBAR INGENIERQS Division 231100

PAGE NUMBER
39/104

HEHRE

PHOTOGRAPH NUMBER 6

the Piled Load Test.

Front view of the CLIP-LOK box CL-2 with a load of 4W performing
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T PHOTOGRAPHNUMBER 7 |

Side view of the CLIP-LOK hox CL-3 with a load of 4W performing
the Piled Load Test.
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| N . PHOTOGRAPH NUMBER § |

Front view of the CLIP-LOK box CL-1 with a load of 3W performing
the stability test.
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PHOTOGRAPH NUMBER 9

| Detail of the separation between the CLIP-LOK box CL-1 and the 3W load performing the stability test. |
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Front view of the CLIP-LOK bex CL-2 with a load of 3W performing
the stability test.
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PHOTOGRAPH NUMBER 12

Front view of the CLIP-LOK box CL-3 with a load of 3W performing

the stability test.
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| Detail of the separation between the CLIP-LOK box CL-3 and the 3W load performing the stability test. |
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PHOTOGRAPH NUMBER 19

Front view of the CLIP-LOIK box CL-3 ready to perform the horizonial impact test
on the short side of the packing.
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PHOTOGRAPH NUMBER 20
Detail of group 1 of accelerometers on the test platform ready to perform the Vibration Tests.
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PHOTOGRAPH NUMBER 24

CL~2 and CL-3 on the test platform ready to continue

with the Vibration Test in transversal direction.

]

Side view of CLIP-LOK boxes CL-1
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"PHOTOGRAPH NUMBER 25

(s}
o)

CL-2 and CL-3 on the test platform before startin

the Vibration Test in longitudinal direction.

.
b]

Side view of CLIP-LOK boxes CL-1
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PHOTOGRAPH NUMBER 30

Front view of CLIP-LOK box CL-2 on the two wooden ties after
performing the definitive test over the shortest side of the box.
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Side view of CLIP-LOK box CL-3 on the two wooden ties after
performing the definitive test over the shortest side of the box.




VIRILAB, S.A. REPORT NUMBER PAGE NUMBER

URBAR INGENIERQS Division 231100 66/ 104
APPENDIX I
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DAILY TEST SHEETS.

DIAGRAM

LIST OF THE EQUIPMENT USED DURING THE TEST.
STAFF ATTENDING THE TESTS.
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NATO UNCLASSTFTIED
S A 2
(Edition 3)
NS TON. T__TRUCKS
1. Pallet trucks shall be desigmned to handle both of the

four-way entry pallets and petroleum, oils, and lubricants (POL)

pallets described in Annex A of STANAG 2828.

The following

dimensions apply ta the heights, widths, and lengths of pallet
truck finger forks, which may have either single or tandem trail

wheels. Figure 1 illustrates a pallet truck having tandem trail
wheels; the wheels of this type have the greatest overall
dimensions. The dimensions of the truck are defined as follows:
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Figure 1. Pallet Truck
Single and Double Tandem Wheels
Symbol - 1
A Overall length of Distance between finger

finger forks.

B Distance between heel
of truck and nearest
point to which the
tandem trail wheel
approaches {finger
forks lowered}.

c Distance betwesen heel
of truck and farthest
point away to which
the tandem trail wheel
moves.

D Overall width over
finger forks.
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forks.

Distance between underside of
finger forks and ground
{finger forks lowered) .

Height of fingers at point of
entry (finger forks lowered).

Height of finger forks at
heel of truck (finger forks
lowezed) .

Note: In most cases, the
finger forks are not horizon-
tal in the lowered position;
the reduced height at the
rear can facilitate entry of
the finger forks into the
pallet.
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Symbel . Symbol
H Height of finger forks P1 Limitation of depth
in raised position. and entry of finger
B2 forks.
J Minimum clearance between
periphery of tandem trail
wheels and edges of openings
in bpttom deck of pallet
{see fig 2).
ORK_T T
2. a. Dimensions A, B, and C are related to the dimensions

of the deck of the pallet and the openings in the
bottom deck, which are symmetric about the axes of the
pallet {pallet dimensions are shown at Appendix 2 to
Annex B to STANAG 2828).

b. Dimensions B and C control the positioning of the
tandem tralil wheels relative to the heel of the truck
during lifting and shall be such that when the wheels
pass through the minimum size of the opening in the
bottom deck of the pallet, a minimum clearance (J)

6 mm (0.25 in} is waintained between the components of
the truck and the edges of the deck boards forming the
opening (figs 2a and 2b}. When the truck is operated
so that the distance between the underside of the
finger forks and ground is 34 mm (1.375 in} or
greater, clearance (J) shall also be maintained at the
upper side of the bottom deck.
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Figqure 2a. Pallet Finger Forks

Figure 2b. "J" Dimensicn
B - 2
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c. The following standard dimensions for A, B, C, Pl, and
P2 shall be adopted to enable the pallet truck to
handle both standard, NATO, four-way pallets from any

side.
, C. Limitation Correlation of
Max of depth palliet dimensions
Al B. - of entry
Max Hin Ho. of Trail theels by stop or
mark 800 mm 1000 mn
1 2 {32 in) 40 ind
e in mm in . Imm in mm in fur] in ] in
P 160 & 174
1120 44 1/8 809 31 7/8 969 38 7/8 1009 39 3/4
P2 320 12 5/8

Figure 3. Standard Dimensions for A, B, C, P1l, and p2
NGER R¥ WID

3. a. Overall width over finger forks. The overall width
finger forks (D} is determined in relation to the
corresponding dimensions of standard pallets., The
standard dimensions {D) are as follows:

570 mm (22.50 in) maximum, for trucks used in
conjunction with pallets
having a minimum entry width
of 600 wm {24 in).

D
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[

690 mm {(27.25 in} maximum, for trucks used in
conjunction with pallets
having a minimum entry width
of 710 mm {28 in}.

b. Distance between finger forks. For all pallet trucks,
the distance between the finger forks (E) is 180 mm
{7 in) minimum.

FINGER FORK HEIGHTS

4, For all pallet trucks in an unladen condition, the finger
fork heights are as follows:

a. In the lowered position: F = 30 wm {(1.25 in}
minimum,
Gl = 86 mm {3.375 in)
maximum .
G2 = 90 mm {3.50 in) maximum.
L. In the raised position: H = 185 mm {(7.25 in)
minimum.
B - 3
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ANEXO D DEL
STANAG 2828
(Edicadn 4)

., PRUEBAS DE CARGAS UNMITARIAS

i Aplicacion de los crienios de prucha a las careas unitadas,

a_ Estos cruerios solo son apheables a las carpas wnitanas Los paguetes. palets, ete. que
las constiuyven deberan haber srdo semcudos previamente a {as pruchas de recepeién
que demuestren su fiabihdad estructural y elimatica y determunen gue ¢l contenido de tos
paquatcs offece fa suficiente rasistencia a los choques ¥ vibraciones

b Los crilerias que s¢ oxpomen i1 continuacion ne pretenden, puss. probar que o
acondicicomiente dz cada paquete de fa earga unitane os saisfactoro. sine que o
conjunto que forma la earea unitaria. con sus medios de esuba v d= headura, es eapas
du_resistic 2 1o _presidn. chogues ¢ inpactos susceptibles de ser ejeraidos sohre dicha
cara durante ¢l almacenanugnio, fa mampulacidn v cl wanspone d: superfcic. (En lo
concwrnente al transpone, so admitd {a aphicacidn de disposiciones adicionales para la
estiba de las cargas unitarias on las barcos, acronaves y vchicules).

¢. St recomrenda utilizar los matodos di ¢nsayo cnunciados cn esiz STANAG. No
obstanse, pucden emplearse otres mitodes swempre que cl esfucrzo e la estructura, las
fucrzas de chogue v las frecuencins de impacto sean idénncas o mavors

Jd  Las prucbas sc realizan, por le general. a una empemtura amowent: de 21 C 2 11° C
(707 F £ 207 F). S los matenaldes ublreados para fa confecoén de 1a caren unstara son
sensiblen 2 fa wmperatura o a la humedad, las pruchas deben Hevarse a cabo cn las
candicivnes an gue ocurren ¢n < contexto lopistice apropiado

¢ Para las formalidades de la prueba, los aruculos peligrosos. (2l come fas mumciones

do caros explosivas deben ser recmplazados por muemeton astrada gue ofrezen las

’ mEmas caracteristicas fisicas
NOTA En ot caso de wilizacion de medios de hisadura, pac ejemple enva retedend de plasoco, o

aphicarin tas normas correspondicnies a las gue sc fijan para ies flejes en los parrafos
sIgcnies

2EIRD FATian
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2. Aplicacion de los criterios

.

a  Estos criterios son aplicables a las cargas unitarias que hav que proteger contra los
dafios quc las condicioncs de transporte, manipulacidn v almaccnamicnto mis
desfavorables pudicsen caussar, las cargas utilizadas ¢n operaciones relativas g
productos petroliferos, meniciones v rancho de combate son las que requieren wna
mavor atencion Parm las cargos untanas que no exigen una proteccion coatra los
desperfectos que estas condiciones altamente desfavorables pudicsen causar, se
aplicatin dos cnlerios que s¢ expanca 3 continuacion y que cumplan las evigencias
naciomales para dichas eargas. 4 m2nas que estay scan susceptibles de traspasar
fronteras Ingisticas nacionales

b, Los cruerios que se indican 3 coniinuacién son directamiemie spheables a las cargas
umtanas paletizadas y no palouzadas La carga waitara, cuzlauizra que hasa sido 2l
rdtodo vtilizada para su constitzcica, debe permanecer en e citado tal que fe permita
ser siemprne aloucenada, mampuizda v transporada con total se2undad.

c. _Las pruchas deben efcctuarse siguiendo €} orden gue sc indica 3 continuacion a o de

SO i elaly ; 5y % rn Antcs dz ser
samctida a una nueva prucha, teda carga unitaria debe haber cumplida los eriterios de la
prucha antcrior

o1V Compaubdidad con fa mapiziazon meeinsca,

(1 Apilamicnta,

—_—
Pyl

1 Estabulidad
14} lmpacto

. {31 Vibracidn de ala frecuene:: 112500 ensave solo s obligaicnia cusndo Jos palats, los
fleges o Jos embalajes son &o mztal o de madern)

16} Vibracion de baja frecuenzia -

(7} Ensavo dc voiteo.

2R2813 FraT1ms
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(8} Ensavo de zunchada.

d. Llos contencdores deberdn scr obpeto de las prucbas necesarias a fin de ascevrarse de
) g
que no vayan a suffir deformaciones persistentes susceptibles de impedir el acesso a los
arficulos que contienen

hal

PRUEBAS

|

Compatbilidad con ta manoulacidn mecanica.

L

3. Objetivo. Establecer st da carga unitana pucde manipularse con un estibador que sca
conforme a las eapecificaciones del STANAG 2829,

b, Ersave. Asirlas cargas unitariay con un esibador normalizado OTAN. izarlas hasta la
aliura de clevacion tefal, ranspertartas por una distaneia de al menos 13 m (30 fi) ¥
bajarlas Las prechas deberin realizarse de dos a cuatro veees. os dsair introduciendo ol
csubador en cada una d= los lades d- 12 carga habilitados para acoplarse a cste aparato
{Las cargns wmranias sz disefiarin de ta! forma que pernutan al menos una manipulacion
con dos ontradzs con up esthador manual, sicndo prefenble un sisiema de cwatra
entracdas)

¢ Critenos de buen fuscionamiiento Cualquier wendencia de Tas €argas untanas 2 la

cstabilidad cuanda 52 cncuentren on el estibador o cualquier dificulad para la
introcduccion o 1etrada del estibador constuuirin un fracaso de la prucha.

d  Enspro_con eslinges

Deberdn reslizirse en tiempo oportuno pruchas de manipulacion
con carrchllas elevadorns metorizadzs con horquilla v pruchas de clevacion con

cshingas
4. Poucha de careas supermesstas o de apianento.

a Obetive Estudiar a resistencia de la carga unitana a [a presien que le ¢s gercida oor o
apiade de las cargas a la maame abiuea v ovaluar 51l wenside del zgnchado o3
suficiente pars impzdar la dislocacion pestenor du la carga

b Prucha Gjercer una presidn de al menos JW durante una hora en el vérnce die la caep
unrtania mediante una plataforma d- nalet ideatica a fa base de la_carga unitana, sizndo
Worugh al preo mawinn adrusibic do L cusa glabal sometida a prueba.

Duscargar v, al cabo de una hora aphear nuevamente la carea por ¢spacio di- una hora

c.  Crtcnos de buen funcionamicnio  Modir of hundinvenio experimentado durante la
pramera hoerz woci valer una vez aflegada o presion Bl remstro ded peimer hundimienta

0 FEF; LU(_W
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scra la diferencia cntre ambos datos. Medir ¢ hundimicnio cxperimentado desde cf inscio
hasta ct fin de la sceunda hora asi como ¢l valor una vez aflojada f2 presion durante una
hora la sceunda vez. La difcrencia dard un registro al igual que on fa primera sene de
medidas. La suma de ambos registros no debe exceder de 0,3. Independicntemente de lo
anterior, si la tension residual medida con un nstrumento de prucba del zunchado cs
superior al 30 % de fa tension inicial antes de fa colocacion dr la carga, puzde
considerarse la prucba como concluyente,

CIEMPLO

Prmera hora Sezunda hora
Hundimiento bajo ura
presion de 41W = 20 mm (0,78 pul.} b3 {0,539 pul)
Registro obtenido sin
cjerear presion = 13 mm (0.392 pul) it mm (0,39 pui )
Difercocia = Amm (0,19 pul) 3mm 0,19 pui)
Relacion 124 = 0.25 Rclacton | 3 033

0,25 + 0,33 = 0.38 lo cual no o5 acepaic

V1 (uC €5 SUPSAnr A ]

5. Prueba dc cerabilidad

1. Ohjenivw Estudiar fa reststencia de 1a earga umitana, apiiada en us cmplazamuento 2l
campo, 3 ta nestabilidad sesultante de los cambios proméineos de la carva durnis un
apilado dads v en un emplazamiento dado

b, Prucha Tras haber cf:ctuade la prucba de apidado. cologar la pruncra carga < =l
wperficie horizeatal. Aglicar una carga d2 3W (ver parraja 4 b ) sobre la carga eraznia
utilizando para cllo wna base de palct déntico. cstando paealelps los lacos
ecorresperdicntes pero szparades por una distancia de 0,2 H (1t = alra de 1a carga
pnitanal a partie del eesteo de gravedad de 3 carga unmana samctiia a prucha Medis ¢l
anguo da wehnacion de fa base de la carga umitara de la baae del palet superes en
relacidn con L honzontai,

¢ Couenee de pstabdidad E cambio de thehinacion do 1a base det pater supenorsszunda
carga wnitaria ea relacion con fa horizonial se mide cada hora Cuando, como muriino,
tres medidas horanas similarcs indiquen que no st va a sobrepasar un valor acumuziavo
de |° 30 puctle considerarse resultado como sausfactorio,

-4
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6. Ensavo dc inpacto horizontal,

1. Objctivo. Probar que las cargas unitanas puaden resistir a esfuerzos de cizallamiento, ¢s
decir, 2 cargas que ¢jerzan una deformacion diagonal asi como a oiras fucrzas aplicadas
herizontalmente, provocadas por aceleraciones o deceleraciones expenimentadas durante
el transito v resuliantes de impactos durante su manipulacion per [a gria,

b. nichis

(1} Valiéndese de un banco de prucbas de npo pendulo, 52 mprimird a la carea
unitana un choque oninado por una fucrza henzontal ded , & um
distancia igual o inferior a 130 ming (3903 pul.) de su cara infenor, el dispositive de
parada con una velocidad de choque de 2133, 60 jmnvseg (7 piesfseg.) s el
dispasitivo de parada 25 de tipe dure, o de 3 200,40 mnvseg, (10,5 piesiscg ) si se
wtiliza un tape amertiguador ($iende los dos 1mpulses 2proximadamentz 1guales)
Prmeraments, se colocara ka carga umiearia sobre su base dz forma que uno de los
lados esté pempandicular a 12 direcerdn del movinmenio; fa prucha sc cftcruara
repetird tres veees, somelweoduse a su vez 2 cada uno de los [ados a la prucha,

{2} (hras posibilidades de prucba Puede wtilizarse en lugar ded banco de pruebas de
tipo péndulo, un dispositive de prueba sobre un plana de 10° de inchinacién cnn
refacion al honzonta), consistentc on una via de dos railes de acero, una carrenifia v
un tope rigido

111 Toda deformacién resultante de un alargamiento de fa dimension diagomal de fa
carza debe peder reducirsz, dentro de tos limites aceprablss. como consecucnenn oz
una fucrza de 907 kg (2 00O 1bs) gerada paralelamente cn fa base sobre la ansia
suprenier de [ carga. Su alcanzan los linsies de deformacion acepiables cuando el
plano horiznatal de fa cargi no se ha desplazado, en un runto cualquicra. mas de

{2} = 30.8 mm (2 pul ) en los lados longsudwaies, per oy 1 200 mun (438 pul )

(L) &350 mun (1 ¥ pul ) en dos lados transversales. por ¢). 1 000 mm (40 pul )

[
3
wh
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(2) Los flejes o los materiales de estiba no deberdn ni estar rotes i fuera de uso

7. Pruebas de vibiacion.

a.  Obictivo. Verificar ¢l matodo de fijacion de la carga, fa fiabilidad de cada méiodo de
runchado o de ligadura empleado asi como ¢! mantenimicnto de la tensicn del zunchado
o du {a hgadura despuds de someter una carga a los tipos de vibracion que sufre yna
carga unitana duraniz su transponic enre ef Jugar de origen v el lugar de destino,

b Pruchas. L.a carga, colozada cn una plataforma de dimensignes aproptadas v susceptible
de soportar su peso. se7z somehida a las sigurentes pruchas:

50 henz v unz det-v unphitud de b mm (0,026 pul.) durante una hera (Esta prucha
sola ¢s neeesasiz cxando ol palet, los paquetes ¥ o zunchado no sun todos bien de
metal, ien &2 mizzora v cuando los paguetes que companca ta carga unitana no
superaron las prii2as de vibracion de alta frocueneia)

4.5 herez ¥ una £eble amplitud de 25,40 mm (1 pul) ducante upa hora, Repetrr la
expericnera derzszz vira hora haciendo pivolar la caria hasta 90°,

¢ Fracaso de la p: La faha de resistencia de ta earga 2 las vibracienes quedara
patente, peneralmenia. dor ¢l aflojanuento de 1a teasion de los flees B enterio poded,
puts, cn principie Sxfaise mudiends la tensidn residual de jos ficyes despucy de ha
prucha s cs tegz. iz -apenior a Ja nutad de la tension ongmany, 3 carga pucde ser
ateptada. Los detznizros ozasionados a un comtenedor impidicndo acveder 2 su
conicnida o hacienda sue oste se derrame constituven un fracaso de 1 prucha

NOTAS (1) Desde un punta o= s1s6a practica

{a} Parece acam:zable realizar las dos pruebas en uma zene de prucbas de corsa
duricion. <232 dursesdn total serd de una hora para cads prucha

(b} Puede resuizr dificd abteper un marcrnal quz reproduzea ficlment: o
movimienta ©:dratano simple establecido en ¢l parrafo 76 - sc acepLa uma cier

D-6
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variacion de [recucncia v de amphitud sicempre que ¢ ajosten las amplitudes
para producir Ja misma aportacidn de cnergia.

(2} S¢ mantene 13 canga mediante una “rejtia" u otro dispositivo que impuda log
mmat smentas horizonfales sin entarpecer los movimicnios verticales

3 Pruchias dehmtvas
2. Obenve. D2 las pruchas anteriores, muchas dc clas podrin acarrear un desplazamienta

de % carza on su Rjacién; podria darse of caso de que gsta hava sido apretada cn exciso
o aflojada s parceer que no pucds cumplit correctamente las funciones para las que fuc
concobiea  [stas consideraciones aparte. 12 cargn unitaea pueds ofrecer todavia
hastznie cohesion como para lHegar 3 su destna ¥ continuar sizndo nampulada ¥
aptiads <im desperfectos Estas prucbas stncn para confinmar a integridad final de la
C3r2

b, Brucbas oo vuclee Sepondri la carga &= lada sobre das travicsas de medera de 100 mm
« 1ui e 4 pul x d pul ) de sceaign, calocadas sobre una seperficic dura v horizental.
L5 traviesas estardn paralelas entre si v a una disiancia, wna de o, 11l que una de las
travicsas amante wna de las aristas del pale v-la otra aguantz una de las arisias
supencrss de la earga. Ningtn elemente de la carga palcuzada dete de soltarse cuando
lody ¢ $mvunto s¢ halle sosteride de este mede. Se hana pivetar la cargar sin golpes
heusees 4y foemn que cada una de lag caras anteriormente vorucales esté, 3 su ve,

colosics o0 1a base

s

[

. e furciupamicnie Ningea thimenta di la cerga debs Josenganshane.

¢ Peecha . sunchade. Desputs dc todas cstas pruchas antenores, 3¢ waafara fa carga
wearie o1 A toleraneta de 51 men (2 pul) en relacion con su forma imicnal ¥ st fa
calocars =1 una superficwe plana, 5S¢ cortard y retrara ¢i zunchadiy

Sttt Suncionamienta Inspescioimar la carga uniliee 3 fin g ASCUUTArSS que
corsenz siepridad Mingln paquoiz © cualguicr otro embatae debe haber cado de la
Cargd arnind

Y Cruterios

utivps de_homolomacien  La estrucien de la ensambladura {¢i palet. los
elermentos estructucals a protectores., ¢ zunchada. stc | ne debera haber cechdo 't baber dejade los

287D TFATIn
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