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Background 
and 
Approach

The first implant is the Distal Radioulnar Joint (DRUJ). 
Which has two components that we will be machining. 

The second implant is for dental implants. The company 
MACK has already been doing dental machining successfully, 
so their knowledge went into how this project was 
approached. 

Research on products was completed, onto CAD models. 
Once a couple versions were completed in CAD, Static and 
Dynamic Simulations were run in ANSYS.

After those were done, strain gauge application and 
practice was done before actually 3D printing a simple 
model to simulate physically.

Vorführender
Präsentationsnotizen
The main focus of this project is the clamping system. 
	It has two components that we would machine, the first component is the cruciform that goes into the Radius and is machined out of a blank block of material, a titanium alloy. The second component is the rod that goes into the Ulna and it should be arriving at IFW already in a tapered rod form, but we will have to machine the slits into it. IFW will most likely have about 3 standard models for DRUJ, to make and mass produce, but with the availability to be more customizable. 
	The second implant is for dental implants. The company MACK has already been doing dental machining successfully, so their knowledge went into how this project was approached, such as the way they clamp their unmachined material. What IFW will be manufacturing is the more complicated telescopic dentures, such as 4 or more crowns, rather than just one crown/implant. The whole process of creating dental implants is a little more extensive since it is so personalized to each patient. 
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This shows the implant components of DRUJ 
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 Objectives for new model

 Stability
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 Dynamic

 Modular 

 DRUJ components

 Dental implant
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These images show the CAD models for MACK and my model with the nodal tested force area shown, along with the fixed force and arrows shows where certain components of my model were. We used interlocking blocks, collet chucks, and screw presses




Process outline

1.0: model 
without top

2.0: model 
with top

2.0 R: model 
with rounded top
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There were 3 complete models with slight variations and from those I always did nodal dental block force comparisons because we’re comparing our models to the currently used MACK model, but for the model with the rounded top, I did tests on the other components in order to more accurately compare the final model to MACK
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Model Comparison
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We went from a completed model without a top, to one with a top, and then a rounded top. Even though there were some small differences when ‘upgrading’ my model, in comparison they were actually very similar so when compared with the MACK model, they were all equally ranked based off of stiffness, flexibility, accuracy/repeatability, time, and efficient use of material. However, while some of these things we were able to numerically prove, some were assumptions, and some could not yet be assumed.
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Results, 
Conclusions, 
and Outlook
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	The pictures seen here are an example of the Static and Dynamic ANSYS simulations, the static showing the total deformation and the equivalent stress of 1N in the X direction on a 2.0 rounded model, with the force applied to the dental block. Next to it is the dynamic output data, showing the frequencies at which the model responded for the 2.0 rounded model. From the static and dynamic are able to determine the most ‘sensitive’ areas in which the strain gauges should be applied to and the frequencies at which it is best to record at.
	The bar chart demonstrates that the 2.0 Rounded version is a stiffer model than the 2.0 model, but only by a small amount. However, both 2.0 models are stiffer and less flexible than the MACK model. Since it wasn’t expected to have IFW’s model be stiffer than the MACK model, other tests were run by changing the location of force applied in order to make it more comparable to the location and numerical data and when the force was applied to the rod section, the highest of the three modules, the stiffness and flexibility were more comparable to the MACK model than when the force was applied to the dental block, the lowest block and closest to the fixed face. 
	The future with this would be the prototyping – we have already 3D printed a simplified model and done strain gauge testing



Strain gauge Measurement and 3D model
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𝑦𝑦 = 2.647 ∗ 10−3𝑥𝑥 + 7.289
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	The strain gauges used were a half and a quarter bridge because the structure was 25x20x5 cm with a 15x10x5 extruded cut in the middle where the blocks of material would be originally, but it was reduced to 90% for material and time consciousness. The material used in the 3D printer was PLA so it was not going to be exactly representative of the stiffness that steel would be, but the main point was to see how the structure did.
	The image shows the setup of fixture and strain gauges and the graph shows the force applied over time, but strain was also monitored and showed an identical graph, from there I was able to take the mean data from each plateaued area and graph a linear model which the average equation can be seen in units of newtons 



Conclusions 
about 
Project and 
working at 
LUH

OUR MODEL STILL HAS A LOT 
TO BE DONE, BUT IT’S OFF 

TO A GOOD START, NO 
DEFINITE CONCLUSIONS YET

AT IFW IT’S A LOT MORE 
MECHANICAL/MACHINE 

ORIENTED THAN 
ANTICIPATED

VERY HELPFUL, 
APPRECIATIVE I GOT TO GO 

AS FAR AS I DID IN THE 
DEVELOPMENT PROCESS
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Our model has no conclusions currently, but I believe it is being passed on to another student. The project in general was more mechanically based than I originally expected, but I think what I learned was helpful




Hannover/Germany experience

 What I liked 

 Independence of people 

 Greenery

 Drinking culture

 What I didn’t like 

 Smoking

 What was different

 Small talk/interactions

 What was crazy 

 Public drinking

 Amount of multi-lingual people
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	I liked the independence that people had, the greenery, the drinking culture. For example, I liked that children were encouraged to take the trams to school by themselves and take care of themselves, the time we were here was just gorgeous and I appreciate green and open spaces it just kinda reminds me of home and I feel at home here. As for the drinking culture, I know our group has had a couple in depth conversations about it, but there’s not a big stigma and the rules and ages just make more sense logically to me.
	Still didn’t enjoy the smoking, partially because it isn’t popular where I normally am, but also just personal preferences, I did, however, get used to it, I adapted so to speak, still discourage it health wise though
	different than what I expected/what I was told was people’s interactions, small talk was still present but maybe just because when I talk to someone, even if it’s a short conversation, I actually want to get updates or get something out of the conversation. 
	public drinking/the whole drinking culture, also to me people speaking more than one language is crazy to me because I guess I didn’t start early enough, so as I’m older I find it hard to keep up with and retain over time and also I think partly because of the European culture it’s so common
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