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1. Conditions 
 
All information given in data sheets,  leaflets, packing instructions, notes, concepts, on  
the homepage and in other brochures by Bantleon is based on comprehensive, careful 
testing, many years of manufacturer experience and wide application experience of the 
Surface Technology Division of Hermann Bantleon GmbH. 
 
Since the condition of the goods to be protected as well as the operating conditions vary  
from case to case, the statements and application notes given in the brochures cannot be 
considered as binding. No warranty beyond product identity and possible freight damage 
from delivery of VCI packing products can be granted. Therefore own preliminary 
functional and compatibility tests are required. 
 
The packing notes given hereafter by Bantleon Surface Technology present a separate 
document that is updated if necessary according to our own experience. Any advice re-
garding corrosion protection in storage and transport packing is given on the basis of this 
document. 
 
The customer and/ or user of Bantleon VCI products commits himself to follow all notes  
and measures concerning preservation and packaging steps as specified in this document.  
In case of non-compliance or disregard of the packing notes Bantleon will not accept any 
liability (also see AGB [General Terms and Conditions], section II). 
 
The user/customer is responsible for a robust additional packaging according to individual 
requirements considering also the instructions specified in this document. Relevant stan-
dards, regulations and recommendations by professional associations* must also be 
considered. 
 
Recommendations 
Within the „logistic chain“ all previous forwarders or stock responsible persons are commit-
ted to inform the following ones sufficiently about kind, quantity and particularities in handling 
with the VCI protected products.  
 
Bantleon recommends at each transfer of risks to check whether the additional packaging  
has been damaged during transport. If there is an obvious damage, it should be documented 
immediately. In principle, outer packaging should only be opened in presence of an average 
adjuster, who will then determine the damage caused to the goods - including corrosion 
damages. 
 
At this point we would like to refer to an exemplary publication about the design and 
production of robust packaging :  
Richard Eschke and others: 
“Verpackungsreduzierung durch Systemanalyse der Transportkette” 
[„reduced packing by systems analysis of the transport chain“] 
Expert-Verlag, Ehningen, ISBN 3-8169-0778-4 
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Special situations 
      When opening the additional packaging (wooden box, sea container, or similar, damages to 

the VCI–cover are found caused by  
 
-     obvious damages to the outer packaging 
- inadequate load securing within the package,  if the outer packaging is not damaged  
- other factors   
 

When opening an undamaged VCI-cover  defects on the metal surface are found. The  
previous situation should be restored as far as possible by reclosing the VCI cover 
appropriately. 

  
In both cases the immediate assessment of an average adjuster is required. Furthermore,   
the supplier of the products (as well as Bantleon) must be informed immediately within few 
hours. Further analysis of the damages will then be arranged. 
 
Effectiveness of VCI preservation 
Goods should generally be unpacked in closed areas (e.g. workshops). Only in exceptional 
cases, e.g. very large plants which cannot be transported into the hall when still packed,  
can be unpacked outside. However, this must be communicated in advance so that appro-
priate precaution can be started. 
 
In case of VCI “dry” packing: 
When opening the VCI cover, the protecting VCI atmosphere within the packaging is quickly 
lost, the VCI-molecules adsorbed on the surfaces begin to sublimate. Therefore, depending 
on surrounding conditions (temperature, humidity, air circulation) a more or less rapid loss of 
the corrosion protection on the surfaces has to be expected. In the exceptional case of un-
packing in the open without roof protection, rain immediately starts corrosion. 
 
If parts packed in boxes are continuously withdrawn e.g. from a VCI film cover, it is recom-
mended to re-close the VCI cover after each withdrawal in order to make sure that the re-
maining parts in the box are still sufficiently protected. If parts are withdrawn over longer 
periods, additional corrosion protection may be necessary. 
 
If parts after the incoming inspection have to be further stored until use, they are still pro-
tected, provided that the VCI cover is re-closed quickly and carefully. In any case, we re-
commend to inform Bantleon Surface Technology about storage conditions, storage periods, 
climatic conditions, etc., already before packing at the user’s.  Bantleon is glad to give advice 
according to the particular requirements.  

 
2. General Notes 

Reasons for electrochemical corrosion 
Electrochemical corrosion during storage and transport is primarily caused by the existence 
or entrance of humidity (water). It is intensified by contamination and corrosive pollutants 
(e.g. chlorides, sulphides). 
Corrosion susceptibility 
With the exception of gold and platinum, all blank metals are exposed to electro-chemical 
corrosion. Some of them, e.g. cast iron or freshly zinc-coated surfaces before they develop 
a natural protective layer, are particularly susceptible to corrosion. Surfaces which are bur-
nished, hardened or otherwise treated may also be critical. Corrosion starts sooner than ex-
pected and is already visible on the surface after each individual work process. 
Corrosion resistance  
Corrosion resistance depends decisively on the relative humidity in the air in combination 
with the ambient temperature. Warmer air can hold more moisture in the form of water 
vapour. If the air is cooled very quickly (during the day / night rhythm) the relative humidity 
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will rise until it reaches 100% (dew point) and excess moisture will condense as water 
(condensate). It can be said, that the corrosion resistance directly depends on the ambient 
climate and its changes. Conditions are completely different if stored in Central Europe or 
transported to tropical countries.  
 
2.1. Measures 
 
2.1.1. General 
The measures for temporary corrosion protection during storage and transportation should 
primarily aim to control existing and/or entering humidity (held in the air) and provide 
sufficient inhibiting.  
 
Measures should be taken  
 

as soon as possible 
and  
as low as necessary 

 

2.1.2. Criteria 
When deciding upon the necessary measures the following aspects have to be considered: 
 

- Estimated corrosion resistance (humidity and variations in temperature - climate 
zones, transport distance and type, time, storage conditions) 

- Type and corrosion susceptibility of the goods to be protected (metals, design, size) 
- Means of transport, type of carriers, additional packaging (ship, truck, aircraft; 

container, racks, packaging return systems; box, canvas cover and the like) 
- Condition of the goods to be protected (already corroded, contaminated, chemically 

treated, uncured paints, etc.) 
 

Each closed package has its own climate. When transported in container there 
may be three different conditions which interact:  
 
1. Packaged goods open in a container (one condition) 
2. Packaged goods under an additional film (two conditions) 
3. Packaged goods in a box under an additional film (three conditions) 

2.1.3. Moisture control 
In the Central European climate "wrapped" moisture from the ambient air is rather low com-
pared to tropical regions and can often be neglected. However, also in Central Europe the 
humidity level increases due to general climate changes and exceptional situations such as 
summer storms with a high relative humidity and rapid temperature changes occur more 
frequently.  
 
Wrapped moisture from packaging materials such as wet wood, wet corrugated card-board, 
etc. and/or aqueous residues in and on the packaged good, is particularly critical. Wood is 
considered as dry and suitable for packaging up to residual moisture of max. 15%. However, 
wet wood may contain up to 100% of its weight in water. 
 
In general, humidity control consists of combined measures with respect to the design of 
inner and outer packaging:  
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Outer packaging (box) 

• wooden boxes with outer casings made of boards or all-over wood-based 
materials such as plywood 

• covers with an internal barrier layer of double skin sheet (Acylux) and 
polyethylene film 

• as wooden boxes form gaps, side and head parts should additionally be covered 
with an interior barrier layer such as a jute-based protection cardboard or union 
Kraft paper 

• a safety distance of at least 30 mm between the outer packaging and inner 
packaging must be kept 

• good ventilation at the top of the box must be provided 

 
Inner packaging 

• no wrapping of moisture (wet wood, wet packing materials, aqueous residues on 
or in packaged goods) 

• cover/ hood and bottom of VCI-film-systems (ideal with a highly reduced water 
vapour permeability)  

• if necessary, slots at the bottom to compensate the vapour pressure and as an 
outlet for possible condensate 

• reduction of air volume within the film cover 

• the cover must be designed in a way to make sure that condensation water can 
run off at any time, thus excluding the formation of a water pocket 

• sharp corners and edges on the packaged good must be padded, to prevent any 
damage to the film 

 
Package ready for dispatch 

• There should be sufficient time for the air conditioning of the package and 
development of corrosion protection; climate in the shipping department / climate 
outdoors. 

 
Please note that condensation always occurs on the colder surface: 

• iInside the cover at a change from warm to cold  
� on the packaged good itself (refrigerator effect) at a change from cold to warm  

 
In the first case, please make sure that no condensation water will drip to the packaged 
goods; in the second case, the packaged goods have to be air conditioned before opening or 
removing the inner package. 
 
Furthermore, rapid and extreme temperature changes of the inner package should be 
avoided by the appropriate selection and structure of the outer package. Packed goods, 
which are only wrapped with a film, must not be exposed to direct solar radiation 
(greenhouse effect); this applies to all common packaging films, regardless of the material or 
of additional active substances in the film. 

2.1.4. General notes 
For a safe and successful use of the VCI method, the following principles should be 
observed: 

- surface of the VCI-depot should be as large as possible 
- distance between VCI-depot and surfaces to be protected should be as low as 

possible, but it should not lie directly on them  
- according to product range (see point 3 and 4) leave sufficient time between closing 

of the packaging and first corrosion stress in order to allow the formation of the  "VCI 
atmosphere”.  
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- no inclusion of water and other corrosive substances (e.g. contaminations on the 
metal surface) 

- the all over covering should  be closed as tight as possible - no fresh air, no 
ventilation. Air-tight welding, however, is not required. 

- allow free access of the VCI active substances via vapor phase to the surfaces to be 
protected; avoid direct contact of film or packaging materials wherever possible. 

 
3.  Bantleon product  range 
 
Cortec products are based on proprietary VCI-chemistry. The individual products – whether 
liquid or dry – are compatible among each other and complement each other in their action 
and application. For temporary corrosion protection during storage and transportation a wide 
range of products is available: 
 

- Aqueous inhibitor concentrates for thin films 

- Oily and aqueous film formers of different consistency 

- Substrates equipped with VCI 

- VCI-paper, -corrugated cardboard, -carton 

- VCI-films of all kinds and ready for use articles made from it 

- VCI-foams in different qualities 

- VCI-powder or emitters filled with VCI-powder  
 

4. Fields of application and examples 
 
Electrochemical corrosion starts to develop after each working operation on the blank, unpro-
tected metal surfaces. Corrosion protection measures must be determined according to the 
corrosion susceptibility of the metals / metal alloys and the estimated risk (corrosion stress). 
The following must be observed additionally: 
 

- Ideas/requirements of the user regarding: 
 

• Type of corrosion protection, e.g. dry or liquid 
• Material flow, possibilities for rationalization 
• Carrier and means of transportation 
• Costs for corrosion prevention system 

• Environmental protection, occupational health and safety 

• Conditions at the place of packaging 

• Conditions at the place of destination, including a following transportation 

 
5. Preliminary and intermediate preservation, system application 
 
Fully-assembled machinery and equipment is at risk to be damaged by corrosion during 
storage and transportation to the packaging company, before the final transport preservation 
has been carried out. In most cases these previous damages are not even noticed by the 
packer.  VCI can only stop an already started corrosion process to a limited extent. In order 
to avoid this risk, intermediate preservation should be effected directly after the final assemb-
ly at the manufacturer’s site. The product used for this purpose should be a component of the 
product used for final preservation. In this case oily VCI containing film-formers by Bantleon 
have proven to be excellent for corrosion-susceptible surfaces. 
 
Similar factors apply to parts, which are stored before and after transportation under critical 
conditions in open atmosphere or which are exposed to high corrosion stress during trans-
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portation. In addition to dry VCI products such as film, paper or foam, thinnest film formers 
based on aqueous or oily VCIs are recommended in these cases.  
 
An efficient and reliable corrosion protection is to be understood as a consistent system. On 
the one hand the individual measures should only be strong enough to cover the respective 
work step, on the other hand they should complement each other technically and economi-
cally well in the operating cycle until arrival at the recipient’s site. 
 
6. Service 
 
Practical experience shows again and again that corrosion protection is not only part of the 
packaging, but must be considered in an even more complex manner. The more detailed the 
situation is analysed at the customer's site - including specifications and requirements to be 
observed -  the more reliable and successful can be the advisory service  and the better use 
can be taken of  the specific advantages of the VCI-method. Bantleon-VCI-products can be 
integrated into the logistic system and consequently are a component of the system solution. 
Therefore the product price is qualified and logically  will only be part of the system costs. 
 
On request we will be pleased to give detailed advice on site as part of BANTLEON’s 
comprehensive service and support  
 
 
Hermann Bantleon GmbH 
Surface Technology Division 

 


