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MANUFACTURER’S INFORMATION 
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Paint Panel Preparation 
 
450x300mm sheets of electrocoated steel from the same source were used in the 
preparation of all painted panels. 
 
Panel 2 construction: 
 
Two electrocoated steel sheets were machine-applied with a standard PPG 
Australia formulation FORD Primer (30-40µm build) and baked at 140°C for 30min.  
 
A standard PPG FORD solvent-based silver basecoat (Lightning Strike) was then 
machine-applied (15-25µm build), force air-dried for 10min at 80°C, then coated 
with PPG standard Ford Australia 2K clear coat (30-50µm) and finally baked at 
80°C for 30min. In effect, the clear coat was applied wet-on-wet, despite the airdry 
at 80°C.  
 
The primer was a polyurethane-modified polyester with butylated melamine cross-
linker.  
The silver basecoat was a cellulose acetate butyrate-polyester resin with butylated 
melamine cross-linker. 
The clear coat was a hydroxy-functionalized acrylic resin using isocyanate cross-
linker. Additional details are not available for this formulation. 
 
Panel 3 construction: 
 
Two electrocoated steel sheets were machine-applied with a standard PPG 
Australia formulation FORD Primer (30-40µm build) and baked at 140°C for 30min.  
 
A standard PPG FORD  solvent-based silver basecoat (Lightning Strike) was then 
machine-applied (15-25µm build) then coated with PPG standard Ford Australia 
solvent-based clear coat (30-50µm) and finally baked at 140°C for 30min.  
The clear coat was applied wet-on-wet.  
 
The primer was a polyurethane-modified polyester with butylated melamine cross-
linker.  
The silver basecoat was a cellulose acetate butyrate-polyester resin with butylated 
melamine cross-linker. 
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The clear coat is a HEMA and butylated melamine cross-linked acrylic with 
hindered amine light stabilizer and benzotriazole UV absorber. 
 
Sample construction 
 
Item Q1 – foreign paint chips recovered from the victim’s bicycle. This Item was 
prepared by bending a piece of Panel 2 until the entire coating flaked off. Two 
pieces of coating were provided to participants. 
 
Item K1 – samples of paint taken from suspect 1’s vehicle. This Item was prepared 
by bending a piece of Panel 2 until the entire coating flaked off. One large piece 
was provided to participants. 
 
Item K2 – samples of paint taken from suspect 2’s vehicle. This Item was prepared 
by bending a piece of Panel 3 until the entire coating flaked off. One large piece 
was provided to participants. 
 
Item K3 – samples of paint taken from suspect 3’s vehicle. This Item was prepared 
by bending a piece of Panel 2 until the entire coating flaked off. One large piece 
was provided to participants. 
 
 
 
Pretesting 
 
Infrared spectrometry. 
Two samples of Panel 2 and two of Panel 3 were selected. Each panel was bent, 
causing the painted finish to detach, thus allowing two pairs of intact paint layers to 
be collected. The top and bottom layers of each Panel sample (i.e., the clearcoat 
and electrocoat) were analysed using a diamond macro-ATR accessory (5 
replicates of layer analyzed).  
Spectrometry confirmed that Panel 2 and Panel 3 had the same electrocoat 
composition. Spectrometry confirmed that Panel 2 had a polyurethane clearcoat 
whereas Panel 3 had a melamine cross-linked acrylic clearcoat. 
Therefore the clearcoats from Panel 2 and 3 were different, therefore as expected 
Item Q1 could be discriminated from Item K2 on the basis of the clearcoat 
composition.  
 
One sample of each Panel was then selected and dissected with a scalpel in order 
to remove the clearcoat (thus exposing the metalflake basecoat) and then 
dissected further to expose the grey primer layer. The exposed layers were then 
analysed using ATR microspectrometry (5 replicate analyses per sample). 
Spectrometry showed clear differences between the silver basecoats for Panel 2 
and Panel 3, despite the formulations for the basecoats being identical. It is 
surmised that differences arose from permeation of the polyurethane clearcoat into 
the basecoat. 
Furthermore, spectrometry showed clear differences between the primer layers for 
Panel 2 and Panel 3, despite the formulations for the primers being identical. As for 
the basecoat, it was surmised that the differences arose from permeation of the 
polyurethane clearcoat into the primer. 
However, the permeation of the polyurethane into the primer appeared to decrease 
with distance from the interface. Therefore, although the basecoat and primer 
compositions indicate that the paints on Panel 2 and Panel 3 are different, the 
differences are due to the compositions of the clearcoats, not the layers beneath. 
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Scanning electron microscopy – energy dispersive X-ray microanalysis. 
One sample of Panel 2 and one of Panel 3 were bent to provide intact paint layer 
samples. Subsamples of each, approximately 3mm x 2 mm, were removed, 
mounted in resin and their cross-sectional surfaces polished (0.25 µm diamond 
paste as the final treatment). The samples were then carbon coated and analyzed 
using energy dispersive X-ray microanalysis at a beam energy of 25 KeV and spot 
size of 5. Microanalysis showed that the pairs of electrocoats, primers and 
basecoats each had the same elemental compositions.  
 
As paint layers are heterogeneous (except for clearcoat) no attempt was made to 
evaluate the homogeneity of test Items. 
 
  
Expected results 
 
Following examination and analysis participants should be able to report the 
following results: 
 

• K1 and K3 are indistinguishable from one another. 
Q1 is indistinguishable from K1 and K3 

• K2 is from a different source. 
 
 
 
END of DOCUMENT 


