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Intro: What is thin film? - An alternative pre-treatment   

Powder Primer 
60-80 µm

Future: Thin-film 
technology Today: ZnMnPh

Phosphate 
crystals

Layer thickness 
~1-3 µm

Layer thickness 0,2-1µm

Hydrated Zr-oxide (and 
Silane) network

Top-coat 
(40-50µm)

HDG (Zinc) ~7,5 µm

Sheet steel
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3 pre-treatment steps can be substituted with 1 
thinfilm step:   

X X XX
Phosphate ideally 12 steps   

Phosfate
~52-55°C   

Intro: What is thin film? - An alternative pre-treatment   

Thinfilm ideally 9 steps   

Thinfilm
~32-38°C   X



Title and Content

• Scania have made a number of trials and been part of 3 research 
projects since 2007

Vinnova projects on Thinfilm: 

1. New pretreatments – FFI  ”Sustainable production” Vinnova dnr: 2009-01579 
Aim of this project has been to provide knowledge, characterization methods and data for introduction 
of New Pre-treatment Systems at subcontractors and OEMs within the vehicle industry. 
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• Scania have made a number of trials and been part of 3 research 
projects since 2007

Vinnova projects on Thinfilm: 

1. New pretreatments – FFI  ”Sustainable production” Vinnova dnr: 2009-01579 
Aim of this project has been to provide knowledge, characterization methods and data for introduction 
of New Pre-treatment Systems at subcontractors and OEMs within the vehicle industry. 

Full scale test during August 2011 Scania Oskarshamn + Ferruform 
30 customers trucks were pre-treated using thin film  

(d) Long haulage truck 
in Luleå

• 6 years in field, 14 trucks inspected, milage: 200000 - 810000 
km 

• 2 Cabs on Marine field station (Bohus-Malmön)

• Conclusions:

− Cabs (HDG, CRS, powder primer and wet paint):

− Thinfilm shows the same level of corrosion protection as 
phosphate on HDG material

− Not compatible with CRS ( but not used on new cab)

− Chassis (HRS, ED and powder paint):

− Thinfilm shows almost same level of corrosion protection as 
phosphate
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• Scania have made a number of trials and been part of 3 research 
projects since 2007

Vinnova projects on Thinfilm: 

1. New pretreatments – FFI  ”Sustainable production” Vinnova dnr: 2009-01579 
Aim of this project has been to provide knowledge, characterization methods and data for introduction 
of New Pre-treatment Systems at subcontractors and OEMs within the vehicle industry. 

2. Ecosus - FFI,  Juni 2013 - April 2017 Vinnova dnr: 2013-01276
Aim to investigate process parameters v.s. film structure, composition. And also find 
correlation between accelerated corrosion test methods and field tests 

3. Vinnova Imp Thin April 2019 – April 2022 Vinnova dnr:  2018-05042
Aim to test process stability and to give an implementation guide of a  thin film. 
Verifying critical parameters for long-term stability and process conditions 



• Factory in China with thin film due to 
wastewater demands,  only HDG 
substrate.

• No plan to change over in the nearest 
future 

• Changed to Oxsilan (Chemetall) in two 
factories in Europe recently

• Participating in Vinnova project 
ImpThin

• Uses Oxsilan (Chemetall) since ~2010 
(~ 13 million car bodies)

• Uses Oxilan (Chemetall) since the start  

What do other automotive companies do (2021):

• Trailer builder at least one factory uses 
Oxilan

• Sindelfingen plant since April 2021 Oxilan
9835 (E-class S-class) 

• Douai plant January 2021 Oxsilan 9835

• Uses a special patented Henkel thinfilm, 
for Galvaneal surfaces 

• Line-trial at Neckarsulm
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Scania production units 



Blank

Sites were Scania have zinc phosphate pre-treatment today 

Scania production units 
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Process cost
- Chem +/-
- Waste 
- Energy 

Savings:  
-x SEK/Truck - O-hamn
-y SEK/Truck - Luleå

Outer enviroment

Inner (work) Environment
Chem. removed 

-6 Grey list chem 
Whereof 5 CRM  class 

- Less use of cleaning 
chemicals 

Quality 
-Is the quality high enough?  

Pros and Cons with thinfilm

Savings 
Oskarshamn:  

Water - 2-3%
Waste - 10-15%  
Energy - 1-2% 

Savings 
Luleå:  
Water -15%  
Waste (sludge to deponi) -
60%  
Energy elect. -0,2% 
Energy district heating -6 % 
No. of chemicals -5%
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Production Economy
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First pre-treatment line → Thinfilm: 

Sidemember line Scania Luleå

Material

HRS 

Process

Blasting  

KTL 

Powder 
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Rebuilds needed Luleå sidemember line

Re-builds:  

▪ m2 dosing  

▪ new dosing 
pumps 

▪ new piping  

▪ new cascade

▪ To do: exchange 
filter press →
bagfilters

Payback calculated XX year 
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Implementation (Luleå) FMEA (Risk assessment )

- FMEA in close corporation with chemical supplier
- First line - Belts and suspenders approach  From FMEA different 

activities identified   
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Education for operators, regarding 
processes and analysis equipment

Education 
Quality verification

Activity list - high and lows

Process control plan (XRF measurements, 
bacteria, conductivity, corrosion tests etc. )

Environmental  

Environmental permit, MSDS both 
production chemicals and lab chemicals 

Back-up plan   

Saving of phosphate bath 
posible to shift back 24 hours  

Implementation (Luleå) 
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The shift from 
zinc phosphate 
to thinfilm
10-14 may - 23  

Starting emptying tanks Wednesday 
evening - First beams produced 
Saturday

Time schedule in detail with time stamps for 
each activity   

First beam with thin film   
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Process stability 

        

                      

            

              

               

    

  

     

    

  

                                                      

      

              

             

        

          

          

            

            

         

      

            

       

          

           

        

       

      

             

          

           

           

                      

      

                   

          

           

          

      

                                                         

              

            

              

          

    

          

   

            

          

        

   

                

           

        

• Clear operating instructions received from chemical supplier
• Less time consuming process - According to operators
• Easier - faster - more accurate lab measurements (no titration)   

Free fluoride

Vacation

Zr bath  

Zr surface 

Bacteria

→ Stable process 

Vacation

Vacation

Zr on the surface 
of the beams - very 
stabile   

Evaluation so far  



• Electricity: Baseline for the process -20%

• Water consumption: -50%

Last 2 rinses 
redundant  

Water consumption  

Evaluation:



Evaluation:

• Conversion step (oxsilan) no need for heating (ZnPh 52°C) 

• Bath heating: municipal heating -100% 



• Conversion step (oxsilan) no need for heating (ZnPh 52°C) 

• Bath heating: municipal heating -100% 

• Sludge (residues from process) -80%

• Wastewater reduced > 50%

Evaluation:

Shift to thinfilm



• Conversion step (oxsilan) no need for heating (ZnPh 52°C) 

• Bath heating: municipal heating -100% 

• Sludge (residues from process) -80%

• Wastewater reduced > 50%

• Chemical cleaning (4 times/year), evaluation after 1 year: 

Evaluation:

Shift to thinfilm



Work environment 

• Removal of 5 CRM classed chemical 

• Less process chemicals (volume)

• Easier lab analysis (No titration)  

• Less manual filter press cleaning (no exposure Ni)

• Simpler, less time consuming process, According to operators 

Evaluation:



Evaluation so far  

Actual Payback –
lower (better) than 
previously calculated 



Last Page/Chapter Divider


	Bild 1: From testing and trials to production and implementation    Sustainable pre-treatment with thin film   martin jönsson - MPCB,  Lars Erhardsson – VEEX,  Jonny Björnfot - DLEC  
	Bild 2
	Bild 3
	Bild 4: Vinnova projects on Thinfilm: 
	Bild 5: Vinnova projects on Thinfilm: 
	Bild 6: Vinnova projects on Thinfilm: 
	Bild 7: What do other automotive companies do (2021):
	Bild 8
	Bild 9
	Bild 10
	Bild 11
	Bild 12: First pre-treatment line  Thinfilm:    Sidemember line Scania Luleå  
	Bild 13: Rebuilds needed Luleå sidemember line
	Bild 14
	Bild 15: Education for operators, regarding processes and analysis equipment
	Bild 16
	Bild 17: Process stability 
	Bild 18
	Bild 19: Evaluation:
	Bild 20: Evaluation:
	Bild 21: Evaluation:
	Bild 22
	Bild 23: Evaluation so far  
	Bild 24

