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TEST CONDITIONS 
 
The Nanovea Mechanical Tester was used to perform the micro-scrape tests on a 
polymer coating sample on the silicon wafer substrate using the test parameters 
summarized in Table 1. A new sample is used for the micro-scrape tests at each load. 
 

Test parameters Value 
Load type Constant 
Loads 0.25, 0.5, 1, 2, 3, 3.5, 

3.75 and 4 N 
Sliding speed  3 mm/min 
Sliding distance 1 mm 
Indenter geometry Knife 
Indenter material (tip) Diamond 
Indenter tip angle 90o 
Atmosphere Air 
Temperature 24°C (room) 

Table 1: Test parameters of the micro-scrape measurements. 
 
RESULTS AND DISCUSSION 
 
The adhesion of the polymer coating on the silicon substrate is measured in this study. 
Due to the brittle characteristics of the silicon wafer, a diamond stylus of a horizontal 
knife-shape edge is used to avoid penetration of the silicon substrate that may be 
caused by the sharp conical indenter. The full scrape tracks on the polymer coating 
sample at different constant loads are shown in Fig. 2. The polymer coating has a 90o 

triangle shape pattern on the silicon wafer substrate.  
 
It can be observed that the polymer coating shows signs of cohesive failure at the tip 
of the triangle shape at a normal load of 0.25 N. As the constant normal load during 
the micro-scrape test increases from 0.25 to 2.0 N, the cohesive failure region on the 
coating progressively expands from the tip of the triangle to its bottom as indicated 
by the increased size of the dark area. When the load further increases from 2.0 to 3.75 
N, signs of delamination of the polymer coating starts to appear at the tip of the 
triangle. The coating completely delaminates from the substrate at a normal load of 
4.0 N. Such critical loads at which typical forms of coating failures occur can be used to 
quantitatively compare the cohesive and adhesive strength of the coating to select 
the best candidate for targeted applications. 
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http://www.nanovea.com/MechanicalTesters.html
http://nanovea.com/Laboratory.html
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