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How to use them

According to DIN 55473 2001-02 the use o desiccants aims to achieve the following:
esiccants are used to protect the packaged geods against air humidity during transport and
stowage in order to inhibit corrosion, attacks by moulds and similar.”

For this purpose the goods are inserted into 1 tight external packaging after having been
enclosed in a sealed film in which the air is dried to the extent that the remaining level of
relative humidity (RH) cannot cause atmosphenc corrosion during transport and storage. The
drying of the remaining air in the protective film cladding is achieved by so-called desiccants
or humidity absorbers according to DIN 55473, These can attract and bind air-borme water
molecules on their surface structure and dry he air. The dryness level must be kept at a

constant level of = 40% RH. Below this threshold all corrosive processes based on waler
condemsation ellects will e inhibiked, as Uw availabk: aowouol of waler opeeded [or e
corrosion process to function is not present anvmore. The required desiccant quantities must
be calculated according to DIN 55 474,

The sealed film enclosure is formed by vapor barrier material. Single sheets must be heat-
sealed together for oversized goods. The follow ng materials are suitable barrier films:

¢ Polyethylene film PE
high pressure polyethylene, 0.2mm strong to comply with DIN 55530

¢  Aluminium multilayer films or sandwich films to comply with DIN 55531/

TLE135-0003
™% 3 T 1Y% C7F X AP BV 3
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Tight outer packaging PE- or Aluminium sandwich film
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humidity indicator
* Do not place humidity indicators right next to desiccants.
* The reliability of humidity indicators is temperature dependent.
» Use correction tables if necessary.
—— Correct use of layering of desiccants —_—
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Important rules for the use of desiccants:

e Desiccants must be placed in the upper third of the barrier film enclosure.

e Stagnant water on the barrier film must be avoided by adequate design and skilled lid
constructions.

¢ Professional execution of welded/sealed joints and seams

 Noremoval of existing protective layers or coats

e Max. 24 months prolection

e Padding of sharp corners or edges of the packaging goods!

e Checking the air tightness of the film enclosure through air aspiration. Reintroduce air
afterwards.

e Use hygroscopic bags inside the film enclosure, choose material with low humidity
levels.

 No direct contact between desiccant bags and metal surfaces

* Use only desiccants that comply with DIN 55473/02.01.

* Additional sealing of all perforations of the protective barrier film, e.g. bolts fastening
the goods to the case bottom, see ill.4, or protruding nail shafts from battens.

protective barrior film
Secure nuts
sealing required after driving bolts through the film cover
Additional monitoring of relative air humidity inside the barrier film cover can be
achieved throughout the transport and storage period with the help of humidity
indicators.
1% 3 17 1)2 [GE LD YA ys LD VA] 3
4 5 $ 5 $ 5 $ + 6 - 7
$ /I +




VOITH

D # T e -

, 1, "# $ %"

8- AL g /T

The VCI method works via a vapour phase, ie. the production of some type of protective
atmosphere within the sealed protective enclosure. VCI molecules evaporate from the carrier
material such as paper. films, foams or powders and saturate the surrounding air. They
"cover” the surface of materials threatened by corrosion. The molecules form a protective film
on the layer of oxides that is present on all metal surfaces and inhibil corrosive processes,
There exists a whole range of different VCls. They differ in their protective effect on iron and
non-iron metals as well as their alloys. Each single active agent is generally suited for one
metal or one alloy. Therefore they are often combined to offer a larger protection range. Prior
checking with the VCI manufacturer is unavoidable as he knows his products best and their
respective range of applications.

There is no final emoval of VCI necessary with this method.

How do VCis function

Important rules:

* Use VCI quantities according to the macufacturer’s instructions.

* The time it takes for VCI materias to become effective must be respected
{manufacturer's indications).

* Ensure compatibility of a given VCI with any earlier preservation method carried out.

* When applying anti-corrosives, different forms of application may be possible, e.g.
VCI films or paper. Both types of product must use the same active VCI ingredient.
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The following load assumptions are based en normal transport stresses. Extreme and/or
excessive siresses cannot be the basis for desigring standard packaging units.

Table 3: Load assumptions according ts the CTU directive for combined transport
means of transport forwards backwards lateral acceleration
acceleration acceleration
road transport 10g 05¢g 05¢
railway transport
shunting traffic 40¢g 40¢ 0.5 g (a)
combined traffic* 1.0g 1.0g 05¢g
maritime transport
Baltic Sea 0.3 g (b) 0.3g(b) 05¢g
Morth Sca 0.3 g (c) 0.3 g {c) 0.7¢
Ocean. going traffic 0.4 g d) 0.4 ¢(d) 08¢
air traffic 152 1.5¢ Vertical + 3.0 g

The above values shall be combined with vetical gravitational forces of 1 g and dynamic
fluctuations, also vertical:

a)=x203g (b)=205¢ c)=x207g (d)=x08¢g

*railway wagons with containers, swaps, trucks, lorries and complete trains type UIC and
RIV.

Acceleration forces can be calculated by the multiplication of mass (the packaged goods or
unit) times acceleration:

B+ ,

Example: acceleration forces are often under-
estimated. In this case a non-secured cylinder
perforates the end wall of a case.
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When storing cases on level and horizontal surfaces and given an even distribution of weights

on the case lid. the value for static, vertical loads in stacks is calculated as follows:

P= 10 kN/m? (1 tYm?).

Static stacking loads are overridden by dynamic forces during the movement of transport

vehicles, they may be de- or increased according to vertical acceleration forces, see table 3.

Note: Where there is a risk of punctual or linear loads occurring during transport, those
responsible for the goods must take the necessary measures to spread the load more evenly.

Horizontal stresses on the case lid due to a ship's movement, especially when rolling, depend
on the stacking weights involved and the lateral :mpact of horizontal loads.

Once the packaging company has been informed of larger than usual stacking loads P, the
relevant values can be calculated as follows:

P=alh, —h)
whith h = height of the packaged goods in m
hg = stacking height in m
a = specific mass of goods stacked on top according to the customer's indications
{t/m3)
T % 7 T % 1Y% C# D23 %
4 5 $ ¢ 5 $ ¢ $ & - 7
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Horizontal acceleration forces mainly occur when transport vehicles accelerate quickly or
brake. This often happens when shock-like forces occur during shunting of freight trains. This
inflicts major stresses on packaging units and their goods. Shunting peaks of 4 ¢ during t =
0,05 sec. must be used as a statistical average load in calculations:

a) for the case assembly

Hy=g,*C; Gr = tare weight in kN

oy, = horizontal acceleration
b) for the lashing securing the packaged goods
{stresses on fasteners)
H,=1g,*G, -G, #g+u) Gy = net weight in kN
o = zarth acceleration forces
u = friction value
) Horizontal acceleration forces attack the centre of gravity of the packaged
goods or units.

Table 4: Friction values for different material comhbinations
material combinations dry wiel
timber/timber 02-05 0.2-025
metal/timber 0.2-05 02-025
metal’metal 0.1-025 0,1-072

The importance of the shunting impact can be greater or smaller in countries where other rail
transport standards apply.

It is assumed that acceleration or deceleration of 0.8 g in the driving direction and 05 g
laterally and towards the rear will not be exceeded when using road vehicles (see VDI
directive 2700).
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WVertical loads on the packaged goods result from crushing loads in stacks due to the weight of
the goods above but also due to the mass of the packaged good itself. There are in both cases
static loads during storage and static/dynamic loads during transport and handling.

-4 "t W% % /" H#H/ + C " %

Vibrational stresses occur with each transport movement, depending on the type of transpc
chosen. The customer must inform the packaging firm regarding the load assumptions for ai
scnsitive goods. In certain casces the usc of shock indicators or gauges should be considered.
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These forces occur on the lid during loading with lifting tackle.

When assuming a cable spreading angle of 60° during the lifting manoeuvre in ill.1, we can
calculate the loads on the lid as follows:

FD =0,145 x Fg

In this case Fg is the load of the force expressed in N equals mass of the packaging good in kg
multiplied by earth gravitation forces g.

g~ 10 m/s?

In this calculation rope/cable friction was ignored, case height and width are of no concern.

In order to avoid damage through these greatly differing spreading angles, we recommend
using values of FD = 0,2 t0 0,3 x Fg .

B+-19

Example: stowage of packaged goods in a cargo ship by crane. The packaging
must be designed to withstand stresses due to rope/cable forces.
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A case or packaged good is threatened by tilting when the centre of gravity lies above the
point where lateral diagonals cross and/or is found to the side and outside of the middle

section.

B +- 1

.+_

E
Tilrin

G
£

_h hﬁ‘

tilting point

of packaged goods

a) A case/packaged goods can tilt in the direction of acceleration:
when b <g=h

2 = horizontal acceleration see table 3

b) The use of tilting gauges should be investigated

Where goods are packaged individually and the marking of the centre of gravity is

. Fv=m'cg

nccessary, it is the duty of the customer/manufecturcr to cstablish its position and indicate
this to the packer. The centre of gravity must be marked according to DIN 55 402, DIN EN
[SO 780 or according to the regulations of the country of destination.
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TYPE OF PACKAGES | LENGTH WIDTH | WIDTH |VOLUME | WEIGH
[cm] [cm] [cm] m’ [ka]
40 feet container 1195 220 205 54 24,000
20 feet container 595 220 205 27 21,000
INDIVIDUAL LENGTH WIDTH |WIDTH | VOLUME | WEIGH
PACKAGE: [cm] [cm] [cm] m? [ka]
Land transport Max. 1180 | 230 230 20,000
Small package 1 500
Bundles Max. 1170 2,000
Pallets 100 1,000
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ca.im Abstitzung zwecks Erhaliung
der Morspannung
Supports for maintaining pretension

ca. alle 2m approx. 1m

ca. im

': Abdeckung mit
¢+ Holzplatte

i Wooden plate

I cover

Zwischenlager aus Kunststoff oder Sperrholz
mind. 4 - 8 mm

Intermediate layer of plastics or plywood
{atleast ) 4 -8 mm

Verschraubung sichem
Threaded rod to be secured

S
Anschlagstellen kennzeigﬁnen
(bel Erfordernis Schutzwinkel anbringen) )
Mark roping spots ~.._ ! Abdeckung mit Holzplatte
b
(if necessary, mount protective angle) *  Wooden plate cover
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