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Titanium-Columbium Alloy Shear Pin Rivet etched with 0.5% HF 

 

 

The fasteners on most aircraft play an integral part of the total manufactured part  and may be required to handle high 

temperatures, high strength or close tolerances.  According to the Boeing Corporation a 747-400 has six million parts, half of 

which are fasteners. 

Fasteners play a critical role in the design of aircraft structures as they can define the longevity and structural integrity of various 

components.  Aerospace fasteners that include bolts, nuts and washers can be made from titanium, aluminum alloy, stainless 

steel, super alloy or steel.  Structural bolts are predominately made of titanium and are routinely tested for quality assurance or 

failure analysis.  These analyses can include micro hardness evaluation, SEM/EDX and metallographic evaluation.   

ATi-Cbaerospace fastener was prepared using the Buehler SumMet 3 - Step Method guideline for titanium alloysalong with an 

attack polish of MasterMet Silica and 10% ammonium persulfate solution in a 5:1 ratio.  The attack polish allows chemical 

mechanical polishing of the titanium by oxidation of the surface and mechanical removal the oxidation layer by abrasives. 

 

3-Step Method for Ti Alloys
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Ti-6Al-4V Rivet etched with 0.5% HF 

 
 

Titanium in commercially pure form is rather soft and ductile and very susceptible to damage during sectioning and grinding.  

Titanium alloys are typically easier to prepare but due to the low abrasion rates it is recommended to use silicon carbide for 

grinding steps versus diamond grinding discs.  A Ti-6Al-4V aerospace fastener was prepared using the Buehler SumMet 3 - Step 

Method guideline for titanium alloys along with an attack polish of MasterMet Silica and 10% ammonium persulfate solution in a 

5:1 ratio.  The attack polish allows chemical mechanical polishing of the titanium by oxidation of the surface and mechanical 

removal the oxidation layer by abrasives. 

3-Step Method for Ti Alloys  
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