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This paper will discuss the design and process used for the making of a steel hammer. This 

hammer was made by Texas State University students and our sponsor, American Foundry Group Inc. We 

will discuss our reasoning behind our design, the materials selected, and the modeling process used.   
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Body 

 We designed our hammer to resemble the hammer seen in the video game, God of War.  We also 

took inspiration after researching the famous Norse god, Thor. These stories that are still told today are 

always changing but the fact that always stays the same, is the connection between the God of Thunder 

and his hammer of lighting, Mjöllnir. Our adaptation of this hammer consists of a triangular lattice 

structure on both outer walls, with a similar lattice structure inside to provide support, while allowing us 

to make our hammer larger yet still within the criteria.  We added ornate engravings along the surface to 

decorate this mighty weapon, as well as adding each of our names onto each corner of the hammer in 

Elder Futhark. This is the language that was believed to be spoken by the Vikings and is most closely 

related to the legend of Thor.  

 The style and shape of our hammer was designed to reflect our inspirations, as well as provide a 

strong, large hammer that was under 6 lbs. During the age of the Vikings, the people would etch the 

symbol of Thor’s hammer into their possessions to honor their god and be protected. This symbol can be 

seen embroidered onto clothing, worn as jewelry, even etched into their coffins. We wanted to stay true 

to the legend and make a hammer that was both mighty, yet honorable.  

During the concept selection phase of our design process, our team created two designs. After 

careful consideration of the casting method and limitations, applications of the hammer, and Magma 

results, we were able to take the best of both designs and combine them into our final hammer design. 

We were able to keep the size close to the legends of the Mjöllnir by making our structure hollow and 

removing material on the outer walls. Our hammer has a unique webbing on the sides that was designed 

to provide strength, support, and easy casting. The outer walls are also designed to allow for a larger 

lighter hammer, but still strong. Triangles are one of the strongest shapes because of their resistance to 

deform under pressure. Both the outer walls and the inner support structure mimic a triangular lattice 

shape (Figure 1).  

We selected a 10-b modified with vanadium alloy steel for our hammer. This alloy was selected 

because of the high hardness, toughness, and impact resistance it has.  This alloy has a hardness roughly 

between 277-332 BHN, a high tensile strength and elongation, which is important for a hammer, so it does 

not deform when force is applied. The chemical composition of this alloy was modified with vanadium to 

enhance these needed characteristics (Figure 2).  These features were critical for us to produce a hammer 

that would be able to withstand impacts and blunt force.  This material was also heat treatable, which 

was a characteristic we desired for our hammer.  

Our sponsor Able Ardis works at American Foundry Group which is where the casting process was 

done. We chose to use investment casting as our process because of the unique shape and attention to 

detail. We strongly believed that investment casting was going to be our best option and most efficient in 

terms of yielding a completely defectless casting.  

Our group decided to create the hammer head in Solidworks.  Once we finished the design, we 

then sent the step files to Abel so that he could run it through MagmaSoft to conduct a solidification 

analysis. In this stage of the competition, we were able to see a simulation of how the hammer would act 

during the solidification process. With this software, we were able to see areas of shrinkage, the mesh 

analysis, temperatures at all the nodes when it was poured and how different gating areas would the 
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casting solidify with minimal risk areas. By using Magma software, we were able to design a gating system 

that would limit the most porosity, shrinkage, and cold shuts in the casting (Figure 3) . 

Once our team was satisfied with the design and solidification analysis, we proceeded with 

printing a wax model that could be used for investment casting (Figure 3). Our team was able to print a 

wax hammer using castable wax resin on Formlabs Form 2 at our university. Due to time constraints and 

the delicate nature of the casting, our sponsor also reached out to a 3rd party to 3D print a few more for 

security. On the pattern, we included the engravings so that they would be included on the casting and 

we would not have to machine them in after. The triangle lattice on the outer walls were also cast into 

the hammer so we would not have to machine them. Doing so would have added a wasted process in our 

overall manufacturing process.  Moving forward, it was time to build the dip shell that would surround 

the wax (Figure 5). We had the 3D wax hammer connected to the tree in eight places. We chose to do it 

this way because it allowed for the best flow during the pouring process and to ensure that the intricate 

outer walls and inner structure would fill completely.  Once the wax hammer was connected to the tree, 

the investment coating was added. Our next step was to melt the wax out of the shell, pour the casting, 

and lastly heat treat and sharpen. Our sponsor poured the hammer head out of our selected material, and 

heat treated the head. The heat treatment consisted of normalizing the head at 1700 F for two hours, air 

cooled at 1650 F for one hour, then water quenched. Finally, we tempered the head at 1200F for three 

hours and ended with a water quench (Figure 6). This heat treatment was used to ensure the proper 

hardness and strength was achieved in the hammer.  

Our last step was to attach the handle to the hammer. We modeled the handle in Solidworks to 

fit our head, and then used a router to machine the handle out of oak wood. Oak was chosen because it 

was a hardwood, yet still light weight. Once the handle was attached, we stained the wood and wrapped 

it with leather to give it a more comfortable grip and robust appearance. We added a small lightning bolt 

to our handle to honor the God of Thunder. Our final hammer weighs 5.6 lbs. with a total length of 13.5 

inches (Figure 7).  

 

Conclusion 

We believe that our hammer will hold up in both strength and destructiveness. The design will 

provide strength and size yet keeping it light weight. The alloy and heat treatment will provide added 

strength and toughness.  Due to the design and processes used we believe that our hammer will exceed 

our project requirements. 
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Photos 

  
 Figure 1  

Bottom view of our hammer showing the lattice framework on the inside.  
 
 
 
 

 
Figure 2 

The chemical composition of our alloy. 
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Figure 3 

Results from MagmaSoft showing potential porosity. 
 
 
 

 
Figure 4 

This is our 3D wax printed hammer. 
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Figure 5 

Our hammer coasted in the ceramic slurry and ready for casting.  
 
 
 

 
Figure 6 

The heat treatment process for our hammer.  
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Figure 7 

The final result of our hammer.  
 


