
Metal Processing Treatments Worksheet 

POSSIBLE ANSWERS

The process used to treat fasteners during manufacturing impacts the final product as well as things that happen during assembly will impact the final product. In your own words, write a brief 3 to 5 sentence paragraph stating the way the process works and some advantages and disadvantages of each process if applicable.

1. Galling


Galling is a cold-welding process that happens when heavy pressure is applied to the surfaces of male and female threads. They may all be the correct size and passed all inspections for size, tolerance, and materials yet will not function together. There is no advantage to galling and in fact, in worst case scenarios, the male and female are completely welded together and can not be removed. Lubrication seems to help resist galling as well as going slower in the installation. Going too fast generates heat which seems to increase the chance of galling.

2. Heat Treatment


Heat is applied to metals or materials in order to change the physical properties. Mechanical properties like strength, hardness, ductility, toughness and wear resistance are impacted. There is a specific relationship between hardness and the rate of cooling of the metal from being heat treated. The metals are cooled off through quenching that uses a medium like oil, water or air which transfers the heat away from the hot parts. The surface always cools faster than the inside which creates variations in the metal. 

3. Annealing


There are several types of annealing processes yet all have three stages: heating the material to the desired temperature, holding (soaking) at that temperature, and then slowly cooling to room temperature. The most important variable is time. Annealing relieves the internal stresses in the material without significantly altering the metal. The process also increases the ductility of a strain-hardened metal. Normalizing is the annealing process that produces a more uniform size distribution of a metal that shows some deformation from previous processing. The full annealing procedure for low and medium carbon styles corrects deformation and is very time consuming in the cooling stage. 
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