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 33 ASTM A821-96, Standard Practice for Quality Control of Hot Rolled Carbon Steel Sheet (United States). The next section presents the method of product characterization used to measure the mean microstructure properties of all the test coupons. 2.4. Microstructure Characterization {#sec2.4} ------------------------------------ Microstructure was characterized using a polarized light microscope
(PLM) and microcomputer-controlled scanning electron microscope (SEM) (Zeiss Ultra-55 VP FIB-SEM, Carl Zeiss, Oberkochen, Germany). The annealed sheet was cut into coupon of 0.5 × 0.5 × 0.3 cm dimension. The coupons were cleaned of surface impurities by ultrasonication in deionized water. The specimens were mounted on aluminum stubs with double-sided carbon tape and then etched
with 5% potassium permanganate solution. Gold coating was used to coat the surface of the specimen. The etched specimens were mounted on stubs and gold coated using a gold sputter coater (model CHAD VIB-2, Argon Technics, Elmhurst, IL). After coating, a PLM (model MZ12, Carl Zeiss, Oberkochen, Germany) was used to evaluate the grain size and shape. The images were captured by a 5
megapixel camera at the following exposure times: 200, 400, and 600 seconds. The sample is viewed and analyzed at 25X magnification with at least 3 different points of view being recorded at each magnification. SEM was performed using a voltage of 20 kV in secondary electron mode. The identification and analysis of the microstructure in the region of the tensile test was carried out on the as-

received samples, and after the test on the sheared sample. This section presents the method of product characterization used to measure the mean microstructure properties of all the test coupons. 2.5. Tensile Test {#sec2.5} ----------------- The tensile test was performed on a universal testing machine (model 810, Instron, Norwood, MA). To determine the true stress--strain behavior of the sheet
material, the tensile test was performed on four representative coupons from the six test coupons. The coupons were cut into rectangular shapes. The dimensions of the tensile specimen were 2.5 mm × 10 mm × 20 mm. The sample length was measured and the specimen dimensions determined from the measurement. The actual 82157476af
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