
1. Name of part
2. Size of part
3. Part is used in (product)
4. Function(s) of the part

5. Material used (composition of metal or alloy):
6. Is the part currently in production?

☐ Yes      ☐ No
7. Was the part ever made by another metalworking method?

☐ Yes      ☐ No
If so, what method?

8. Are any secondary operations performed?
☐ Yes      ☐ No
If yes, what kind?

On a separate sheet of paper, please include the following information if applicable.  

9. How does your customer benefit from using this part i.e. replace an assembly of several parts,
reduced cost by x%, improved product reliability, performance?

10. What makes this part unique?
11. State any special design requirements and/or process requirements.
12. For universities: Principles demonstrated by the entry.
13. For universities: Challenges faced by the students.
14. Please feel free to furnish additional information not covered in the above questions.

Investment Casting Institute Casting Contest 
Entry Form

Entry in the casting contest is open to only Institute regular members and universities.  Return this form, along 
with supplementary information, photos and the original part to the address the bottom of the page.

Name: 
Signature:
Company:
Address:   

City:
State/Country:  
Zip:
Phone: 
Fax: 
E-mail:

Entry gives permission for information and photos to be published in 
INCAST or other publications.  Photos or castings sent remain the 
property of the Institute.

NOTE:  Casting contest participants are responsible for all shipping 
and associated tariffs and fees.

Return this cover sheet, supplemental information, photos and/or casting to:

CAST ING
CONTEST

Investment Casting Institute 
1 Paragon Drive, Suite 110 Montvale, NJ  07645 
Phone: 201-573-9770    Fax: 201-573-9771
E-mail: ici@investmentcasting.org

www.investmentcasting.org
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9. How does your customer benefit from using this part i.e. replace an assembly of 
several parts, reduced cost by x%, improved product reliability, performance?  
 
A metal cast knife has many benefits over a traditionally forged knife.  One example is the 
complex one-piece geometry that can be formed.  In the investment cast knife design, the 
D-Guard would be very hard and almost impossible to form from forging one solid piece.  
However, for investment casting, these are very simple features to form in a wax tool.  
Also, Production time of the knives are incredibly fast compared to hand forging.  The 
knives wax die allows around 12 knives to be injected per hour.  Our estimates from 
experience in the investment casting industry, is around 50 knives could easily be shell 
built, cast, and cut off in a week.  This type of mass producibility is much greater than hand 
forging.    

10. What makes this part unique?  
 
This part is unique because traditionally knives are not metal cast.  Most people who see 
it ask the question “Wow! Had did you forge that” Then we have to meticulously explain to 
them this was not forged it was metal cast. This then leads down the rabbit hole of 
explaining how the knife was wax before it was metal.  This part is also unique because it 
has a permanent wax tool that will last for many years and many injections.  Essentially it 
could be used for mass production knife making.  Another thing that makes this knife 
unique is the final product incorporates an investment cast aluminum bronze pommel.  
This pommel was 3D printed and then we made a rubber mold from that 3D print to make 
wax patterns of the fist pommel.  
 

11. State any special design requirements and/or process requirements.  
 
For this knife to be optimal as cast there are couple requirements that need to be met.  
One requirement is the knives after wax injection are a very thin and are a long strip of 
wax essentially.  This means great care needs to be taken in storing the part after injection.  
If the knives are stored in an awkward position they can easily deform or break.  A second 
requirement that is crucial is the knives needed to be tree’d up straight as well.  Due to 
the geometry and the properties of wax the knife can bend like a ruler easy.  So, when 
setting the knives on the tree it is crucial, they be eyeballed very straight when welding to 
the sprue.    
 

12. For universities: Principles demonstrated by the entry.  
 
Some of the demonstrated principles of this project were Casting Simulation, Mold Design, 
CNC Machining, Wax Injection, Investment Casting, Heat treatment, Additive 
Manufacturing, Casting Finishing, and finally craftsmanship.  This knife was completely 
3D modeled by the team.  During the design phase a few prototypes were additively 
manufactured to get a feel for the knife.  Once we were happy with the 3D design, we then 
used casting simulation to produce a rigging scheme.  After we came up with a gate design 
we 3D modeled a wax mold for the knife.  All proper contraction rates were considered, 
and  
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the knife is very dimensionally accurate.  We then wrote a Mastercam program to CNC 
Machine the mold.  After the mold was completed, The team used our wax injection press 
at Pittsburg State University to inject wax knives.  We had to worked with ICI member 
foundries Signicast and American Foundry Group to shell and pour the knives. This was 
a great lesson in working remotely and partnering with a foundry. After the knives were 
cast in CA6NM Stainless steel they had to be cut off, given a couple secondary machining 
operations, then heat treated.   After machining an O.D thread into the knives tang and 
drilling three holes for handle pins, the knives were heat treated.  The knives were then 
hand worked to attach a walnut handle with three brass pins to the knife.  The aluminum 
bronze pommel was then attached, and the knife was hand polished.  This project gave 
the team a great opportunity to manage a product from start to finish.  
 

13. For universities: Challenges faced by the students.  
 
The challenges facing this casting project were many.  The biggest to over come was how 
do we produce this casting in the middle of a pandemic.  Lucky the project design was 
started in December 2019 and gating and simulation was completed in January 2020.    
The tool for wax injection was completed in February with a few CNC machining issues, 
had to be corrected.  After the mold was machined there were also wax injection issues.  
The major problem was flashing.  The root cause of this was our aluminum wax tool was 
larger than the clamp on our wax injection machine.  This meant part of our tool was 
overhanging and not being clamped.  The solution to this was I counterbored 4 big ½ - 13 
socket head cap screws into the portion of the die that was flashing.  This increased cycle 
time marginally but eliminated the flashing and allowed the die to produce great parts.    
 
Once the wax patterns were made the pandemic hit and the University closed. The 
challenge than was how do we make molds and pour castings with no ability to do so.    
The solution was to contact two ICI member foundries to assist us in this project.  The two 
ICI member foundries that agreed to help us were American Foundry Groups in Bixby, 
Oklahoma and Signicast in Brown Deer, Wisconsin.  Without their help this project could 
not be completed and we thank them.  Heat Treating of the knifes was completed by 
Applied Process Inc. in Livonia, Michigan and we thank them for their services.  

 

 














	Name of part: Bowie Knife - Student Project
	Name: Russ Rosmait / Mike Paddock
	Size of part: 22 inches Long by 5 inches wide @ max.
	Part is used in product: Used for Display
	Functions of the part: Reproduction of the classic
	Company 1: Pittsburg State University
	Company 2: Kansas Technology Center
	4 1: Jim Bowie knife as seen in classic films like The Alamo, Rambo
	4 2: movies and Crocodile Dundee..."Thats A Knife"
	4 3:  CA6NM
	4 4: This casting is made of CA6NM Martensitic Stainless Steel
	Address 1: 1701 South Broadway
	Address 2: 
	City: Pittsburg
	StateCountry: Kanas
	Is the part currently in production: No
	Zip: 66762
	Phone: Cell 620-719-0589
	Fax: No Fax number
	Was the part ever made by another metalworking method: Yes_2
	If so what method: Forging
	Email: rrosmait@pittstate.edu
	Are any secondary operations performed: Yes_3
	If yes what kind: Grind , Polish and Sharpen
	and associated tariffs and fees: Additionally the casting is machined by threading the end.  A handle
	1: is added and the end casting is attached.
	2: 


