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Table 1. Five-Step Mechanical Polishing Procedure for Magnesium Alloys

Speed Time
Surface Abrasive/Size Loadlb. (M) rpm/Direction (minutes)
CarbilMet® 320-grit SiC (P400) 5 250 Until
Waterproof Paper water cooled (22) Comp. Plane
TexMet® 1000 Pad 9um MetaDi® 5 150 6
Qil-Based (22) Contra
Diamond Slurry
TexMet® 1000 Pad 3um MetaDi® 5 120 5
QOil-Based (22) Contra
Diamond Slurry
TexMet* 1000 Pad Tpum MetaDi® 5 120 4
QOil-Based (22) Contra
Diamond Slurry
ChemoMet® 0.05um MasterPolish® 3 120 1.5-3
Cloth or MasterPrep” (13) Contra
Abrasives

* Note: In contra rotation the platen and the specimen holder rotate in opposite directions while in comp. fcomplementary) rotation, they rotate in the same direction.
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Table 2. Chemical Etchants Used in the Study

0. 15%

Name Composition Comments
Glycol 1 mL HNO: General-purpose etch. Immerse for 3-5 seconds;
24 mL Water rinse in water and dry.
75 mL Ethylene Glycol
Acetic Glycol 20 mL Acetic Acid General-purpose etch. Immerse for 1-3 seconds for
1 mL HNO: cast alloys and up to 10 seconds for solution
60 mL Ethylene Glycol annealed alloys; rinse and dry.
20 mL Water
Acetic-Picral 5 mL Acetic Acid Immerse until a brown film forms on the surface;
6 g Picric Acid rinse and dry. May reveal grain boundaries,
10 mL Water mechanical twins and residual cold work.
100 mL Ethanol
Phospho-Picral 0.7 mlL H-PO. Immerse for 10-20 seconds, rinse and dry. Stains the
4-6 g Picric Acid matrix; massive Mg, Al,, phase remains white
100 mL Ethanal
Hydrofluoric Acid 10 mL HF Immerse specimen for 1-2 seconds. Darkens
90 mL Water Mg Al..
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