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1.1.1.1. Scope 
    

This delivery specification has been laid down to ensure the product quality of galvanically treated 
(electroplated) surfaces of components and to minimise the risk of hydrogen induced brittle fracture. 
 
It applies to all items delivered to our company, with a tensile strength of Rm ≥ 1000 N/mm², with pc ≥ 
9.8, exhibiting a hardness of ≥320 HV or case-hardened and annealed. 
 
 

2.2.2.2. Policy 
    

The galvanic surface treatments have a significant influence on the quality of these products. Therefore it is 
necessary that the products delivered by us are coated in processes which are constantly monitored and 
where the productivity and quality of the processes is being improved. A galvanic surface treatment needs 
to be performed according to the state-of-the-art and its development.  
 
Any exclusion of liability by the supplier with reference to ISO 4042 item 6 “it is not, however, possible to 
completely eliminate the danger of hydrogen embrittlement…“ will only be recognized by WÜRTH if all the 
rules of the current state of the art and the points listed in the following delivery specification are complied 
with. 
 
 

3.3.3.3. Applicable Documents and Standards 
    

The following applicable documents in their in each case current edition need to be complied with and 
represent the minimum requirements: 
 

•••• DIN EN ISO 4042 Fasteners – Electroplated coatings 
•••• DIN 50979 Metallic coatings 
•••• DIN 50969 Resistance of high-tensile components made of steel to hydrogen-induced brittle 

fracture 
•••• DIN EN ISO 898-1 Mechanical properties of fasteners made of carbon steel and alloy steel 
•••• Order 
•••• Standards, regulations and requirements etc. detailed in the order 
•••• Drawings and specifications 
•••• PA 04-448 
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4 Measures to prevent hydrogen-induced brittle fractures. 

    
    

4.1 Contract Verification 
    

    

Upon accepting the order any missing or contradicting information needs to be clarified by the supplier 
before the galvanic surface treatment. The contact for check-backs can be taken from the ordering form. 
Moreover, every procedure must be checked for plausibility. 

 
4.2 Documentation, Records and Tests 
    

All documents and records need to be stored for 10 years, in the instance of parts with “D” characteristics 
(“characteristics relevant to safety”) for 15 years. For all process parameters there must exist unambiguous 
specifications documents and records. The records of the bath analysis must include the specifications, the 
course over time, the initial formulation, post-strengthening as well as the measures to be introduced in the 
case of deviations.  
    
4.3 Dimensional requirements 
 

The transition from the head to the shaft is to be made with a correspondingly large radius in accordance 
with the relevant applicable standards. Notches are to be avoided by additional production steps. 
 
4.4 Materials-related measures  
 

Since the tendency of the steel to suffer from hydrogen embrittlement increases with the strength of the 
material, the tempering temperature is to be chosen such that the upper third of the strength and hardness 
dispersion band as per DIN EN ISO 898-1 is avoided. The specifications of the standards are continuing 
to respect. 
 
When checking the characteristic of surface hardness of bolts and screws with the property class 10.9, the 
test is to be done with HV0.3. If the hardness value that is determined exceeds the permissible limit of 380 
HV 0.3 then in doubtful cases a progression of the hardening process is to be taken in the polished cross-
section (at the shaft, or in the head area in the case of screws without a shaft). If the limiting values are 
likewise exceeded here as well in the relevant test, then the entire batch is to be rejected. The progression 
of the hardening process starts at a distance of 0.03 mm. 
 
4.5 Production-related measures 
 

The pre-treatments to be applied immediately before the coating are to be done in such a way that as little 
hydrogen as possible is taken up by the component in question. 
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The effusion of hydrogen absorbed, after application of the galvanic covering, must be sufficiently 
supported by suitable heat treatment.  
The heat treatment must be carried out as soon as possible, and at the latest 4 hours after conclusion of the 
galvanic surface treatment.  
 
The minimum tempering time at 200-240°C is 6 hours (measured from the time when the parts reach, the 
minimum temperature). 
 
For coatings with coating thickness on Class 3 according to EN ISO 4042 (> 8my), it is difficult to remove 
a possibly absorbed hydrogen again. It is therefore necessary to make an intermediate baking process 
according to EN ISO 4042, Section A5. 
 
The supplier ensures through suitable measures that no parts can bypass the tempering furnace, or that the 
tempering parameters are not maintained. All process parameters must be defined by the supplier. The 
temperature sensors must be calibrated. 
The period of time between galvanising and tempering and the course of the temperature during tempering 
must be recorded. The tempering log must contain at least the following information: tempering duration, 
course of the temperature, batch number, tempering date and time. The tempering log must be made 
available to WÜRTH upon request. 
    
4.6 Other 
 

If the bolts and screws are subsequently galvanically coated at the responsibility of a dealer, then the 
company carrying out the work must be explicitly informed that it involves high-tensile bolts and screws of 
strength class 10.9 and that this delivery specification is to be complied with.  
 
If at all possible, the makers of the bolts and screws are also to be instructed that the bolts and screws are 
to be treated galvanically at a later stage.  

 
4.7 Tests 
 

Metric threads need to be tested batch-wise by means of gauges and suitable sample sizes. 
Upon demand by WÜRTH, a coating thickness log must be made available. Sample size at least 10 parts. 
The internal sample size needs to be defined corresponding to the present process capability. Provided a 
corrosion test has been specified and provided a minimum quantity is exceeded, the corrosion protection 
capability needs to be checked on at least 10 components per batch. After completion, the results of the 
corrosion test need to be documented and archived and made available to WÜRTH upon request. 
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5 Rework 
 

Any rework must be reduced to a minimum by suitably controlling the process! 
 

6 Mixing, Damage (“points of impact”)  
 

Any mixing or damage must be avoided. Proper handling of the products is assumed. 
 
 
7. General 
 

If based on the knowledge of the supplier other or new requirements become known which contradict these 
delivery specifications, then WÜRTH must be informed immediately. We would like to expressly point out 
that the delivery specifications WIS-LV-002 shall not constitute an intervention regarding the manufacturing 
responsibility of the supplier. The full manufacturing and quality responsibility rests with the supplier. If in the 
delivery specifications WIS-LV-002 items are stated which according to the state of knowledge of the 
supplier are not proper and professional, then we expect a clarification before accepting the order. 
 
8. Modifications 

 
Compared to WIS-LV002-08.10.2009 there are the following modifications: 
a) Scope modified 
b) Normative references: PA 04-448 supplemented 
c) 4.4 Surface hardness limit elevated to 380 HV 0,3 


