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1. SCOPE 

1.1 Use the techniques in this method to prepare and test aluminum sign blanks for tensile 
properties and alloy composition.  

1.1.1 Determine the tensile properties of the aluminum using the methods described in 
ASTM B 209 and B 557.  

1.1.2 Determine the alloy composition of the aluminum using x-ray fluorescence spectroscopy. 

1.2 The governing material specification for aluminum sign blanks is DMS-7110. 

1.3 The values given in parentheses (if provided) are not standard and may not be exact 
mathematical conversions. Use each system of units separately. Combining values from 
the two systems may result in nonconformance with the standard. 

2. APPARATUS 

2.1 Band saw, or equivalent. 

2.2 Silicon carbide grinding disk or sandpaper, 600 grit. 

2.3 Ultrasonic cleaner. 

2.4 X-ray fluorescence spectrometer, wavelength dispersive. The instrument must be able to 
operate with the analysis chamber evacuated and detect all elements with atomic number 
11 or higher. 

3. MATERIALS 

3.1 Acetone, reagent grade. 

3.2 Aluminum alloy standards.
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4. PREPARING SAMPLES 

4.1 Samples for Tensile Properties: 

4.1.1 Prepare tensile samples in accordance with ASTM B 209 and B 557. 

4.2 Samples for Alloy Composition: 

4.2.1 Obtain the aluminum sheet. On the sheet, outline a sample size that will fit in the X-ray 
spectrometer's sample cup. Use a band saw to cut the sample out of the aluminum sheet. 

4.2.2 Grind off the coating from the aluminum sample before analysis using a 600-grit silicon 
carbide grinding disk or 600-grit sandpaper and a water source. 

4.2.3 Wet the grinding disk or sandpaper and position the sample to grind at a 90° offset from 
the grain. Grind the sample until all of the surface coating is removed. During the 
grinding step, ensure that the sample surface remains level. 

4.2.4 Clean the ground sample with an ultrasonic cleaner. Partially fill the ultrasonic cleaner 
with water. 

4.2.5 Pour 125 mL of acetone into a 250-mL beaker and place it into the ultrasonic cleaner. 
Place the aluminum sample into beaker, polished side up. Ensure that the acetone 
completely covers the sample. 

4.2.6 Turn on the ultrasonic cleaner and run for 30 sec. Remove the sample from the acetone 
and pat dry.  

5. PROCEDURES 

5.1 Determining Tensile Properties: 

5.1.1 Determine tensile strength, tensile yield, and elongation of the aluminum sample in 
accordance with ASTM B 557. 

5.2 Determining Alloy Composition: 

5.2.1 Ensure that the X-ray fluorescence spectrometer is on and running at an optimum level 
according to the manufacturer's instructions. Start up the data collection software. 

5.2.2 Being careful not to touch or contaminate the surface of the sample, place samples into 
the sample holders and load into the spectrometer. 

5.2.3 Set the instrument to measure the percent content of magnesium, manganese, zinc, 
silicon, iron, copper, and chromium. Operate the spectrometer according to the 
manufacturer's instructions.  
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5.2.4 When the instrument has completed the measurement, unload the samples and obtain the 
appropriate data. 

 


