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VI Bill of Materials

Item # Name Quantity Description Material Process Cost

2.00
h .

1 Base Ramp 1 Board Attachment & 30% S.G. Nylon Machined | per

Ramp .
cu.in

0.79

5 Heel Foam 1 Dampening Eoam Extreme Temp. Purchased or

eiroa ampening Silicone Foam Cut P

cu. in

2.00

3 Toe Plate 1 Base Attachment 30% S.G. Nylon Machined | per
cu.in

2.00

4 Heel Plate 1 Heel cup area 30% S.G. Nylon Machined | per
cu. in

2.00

5 Highback 1 Rigid for responsiveness 30% S.G. Nylon Machined | per
Cu.in
. o Kevlar/Carbon 12.00

6 Ankle Strap 1 Limit dorsiflexion Fiber Lay-up each
. 1.40

2 Rubber ) Rubber material for Extreme Temp. Purchased or

Hinge movement Siticone Cut P .

cu.in
Sewn over composite Purchased 14.99

8 Canvas Cover 1 Canvas per

ankle strap Sewn vd

Ankle St ite f h .

9 nkle Strap ) Extend composite for Stiff Plastic Purchased | 3.33
Extenders assembly Cut each

10 Nutserts 2 Used for strap assembly 316 SS Purchased :a3cf1
- . 3.33

11 Ladders 2 lock down binding Plastic Purchased each
0.74

12 Screws 14 Throughout assembly 316 SS Purchased each
0.74

13 Nuts 12 Throughout Assembly 316 SS Purchase each
. . 333

14 Toe Strap 1 Hold toe side down Various Purchased each
. 333

15 Ratchets 2 Ratchet ladders Various Purchase

each
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Appendix D: Labor Distribution

Throughout the semester our entire team worked extremely hard to ensure that we came
up with the best design solution possible. Every team member pulled their weight and was
always willing to help out other members. The table below shows a rough breakdown of
approximately how many hours each member spent on the project per week.

Team Member | Approximate Hours per Week
Tyler Lewis 6-8
Ryan Willis 5-10
Chris Tryon 4-6
Colten Roberts 5-10
Matt Munsee 4-6
Michael Terry 4-6
Longze Li 4-6
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Document Title: MS-10: Prototype Test Results and Evaluation
Team: Binding Innovation Technologies

Date: April 30, 2015

Course: MAE 4810

Team Members: Tyler Lewis, Ryan Willis, Chris Tryon, Colten Roberts, Matt Munsee, Mike
Terry. and Longze Li.

I Test Objective

The objective for our binding design and overall concept has been the following since the
beginning of this project: Develop a snowboard binding that reduces heel-side chatter and allows
for dynamic heel-side turns while supporting dorsiflexion motion (0-20 Degree). The binding
design must be compatible with the standard mounting base plate and should have standard
ankle/toe straps, the design must be safe. stylish, and rugged.

Our design is aimed towards two main purposes, one with the ankle of the rider not
breaking due to dorsiflexion and reducing the heel side chatter of the rider while heel-side turns
are made. We have developed a system for solving both of these problems and will be testing
both concepts to see if it has reached our needs and accomplished the goals of the customer.

A. Heel Side Damping

One major feature of our design is supposed to reduce heel side chatter. This feature consists
of a wedge of foam that is inserted under the heel of the rider. This foam will absorb the shock
from any abnormalities that are found in the snow. We have two plans to test this concept. The
first deals with the actual feel and feedback from riders, while the second will consist of visual
conformation from a mounted camera.

B. Ankle Dorsiflexion

Our design is also required to safely limit the amount of dorsiflexion that a rider and
experience while making a toe side turn. Again the test will focus on feel and rider feedback as
well as visual inspection from the test footage.

II.  Test Setup






















B. Computer Analysis:

We wanted to test the overall strength of the strap, but decided that using composite material
properties along with a computer program, we would be able to better understand the stresses
and strains the binding experiences, due to its unique shape. With the help of Dr. Fronk we were
able to run the program and determine the following failure information.
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Table 1: Tsai Wu Failure Criteria

According to the criteria presented in the program, a value of | or more indicates that a
tailure will occur while a value less than one shows that no failure is expected. According to the
results shown above we should have seen multiple points of failure in the strap we tested,
however, the strap remained rigid and unbroken. This is due to the simplifying assumptions
made for the sake of analysis. In reality the geometry of our strap is far beyond the capabilities of
anything that we have encountered as undergraduates. The results in the table above are simply a
reference for where we might expect possible failures.

V. Conclusions and Results

The testing that we were able to perform was sufficient to prove that we produced a valid
solution for the design problem. It would have been nice to get a larger selection of riders
opinions and feelings on the design to better gauge the public opinion. We also could have
ridden the biding more but had a lot of unforeseeable hiccups that put us behind schedule. That
being said, I have faith that our testing does prove our results and the design of the product. Our
team members and customer were absolutely thrilled with the final product, both in operation
and appearance.




Document Title: MS-12 As Built Drawing Package
Team: Binding Innovation Technologies

Date: April 30, 2015

Course: MAE 4810

Team Members: Tyler Lewis, Ryan Willis Chris Tryon, Colton Roberts, Matt Munsee, Mike
Terry, and Longze Li

I. Letter of Transmittal

Dear Sean Waddel,

On behalf of Binding Innovation Technologies (BIT) I present to you the final drawing
package and documentation for the design of your prototype binding assembly. This document
contains detailed technical drawings of all components associated with the design as well as a
bill of materials and user instructions on the use and operation of the product.

Sincerely,

Tyler Lewis

Program Manager

Binding Innovation Technologies










Board Attachment

The board will be attached using a standard snowboard attachment plate that will be
inserted in the ramped base plate. All hardware is provided for attachment.

User Instructions

Once the binding is assembled and installed using the snowboard binding is simply a matter
of placing the heel of your boot in the heel cup resting against the high-back, and ratcheting the
traps to the ladders. See above image for strap and ladder location. To ratchet insert the ladder
into the buckle. Grab the buckle flange and ratchet until tight.

™ Production Recommendations

Forn ; production of this design, injection molding seems to be the best possible solution.
Even though injection molding can be costly initially, the longevity of the molds, and the cost
reduction per pert allows for high production quantities and reasonable payback period.

Injection molding is much more than simply melting plastic and pouring the melted plastic
into a mold. The process entails a complex system of temperature pressure and liquid flow
design. There are various design considerations that need to be accounted for in practical part
design. The reason the team did not take these considerations into account for the prototype was
mostly to reduce cost, machining time and for fabrication methods that the team was limited to
for the prototype build. In addition, because of the complexity of making specific changes to the
part, and the teams inexperience in regards to the specifics of the molding process the team can
not make the exact changes to the parts, only mention that these things need to be considered and
why.

One major injection molding design change is called draft. A properly designed part for
injection molding has draft, which is defined as taper applied to faces on the part to ensure ease
of ejection from the mold and to prevent damage as the part releases from the mold. Because the
team used an already built binding, no draft analysis was performed.

Secondly, where there is excess material in specific regions of an injection molded part, the
material can start to cool at different rates which causes what is called sink. Sink can manifest in
inconsistencies in the surface appearance of the part. Also, there can be small voids in the parts
as well creating weak points and potential points of failures.







V. Unique ™ :ssons Learned

Matt Munsee

Get testing done as soon as possible; don't think you'll have time later on in the semester. Make
sure the input from the entire group is used and appreciated so as to have the best possible final
product. On drawings, make sure they are fully dimensioned to be able to quickly review and
adjust later on. Communication between the whole group is the key to reaching common goals
as ateam. Find some effective way for everyone to communicate their progress to each other.
Assigning individual tasks over specific time intervals was very effective to ensure completion.
Also, be honest with the customer and reviewers when something is beyond your capabilities.
Most often they will be understanding and you will have represented your progress more
accurately.

Chris Tryon

As the project progressed it was clear to see each of the strengths that each team member had.
The lesson that really will stick with me is that no matter the team, there is always specific talent
in each team member that will allow for the project to be accomplished. It was fun to see how
each team member excelled in their respective element. In addition, each team  »mber really
had the drive and motivation to complete their tasks and do the best they can.

Mike Terry

This last year of design and construction of our customers snowboard binding has been a
valuable lesson in the effect of small changes. The Kevlar ankle strap has been iterated using
small changes to layup schedule and orientation to produce a strong but flexible piece. A little bit
of foam under the heel has provided a softer more comfortable feeling. Finally two small pieces
of rubber have given the necessary support to make the board feel responsive and enjoyable.

Tyler Lewis

This semester was full of lessons to be learned, especially for someone like me who had no prior
experience with project management. | learned very quickly that if tasks were not clear and
direct, more often than not, they would not be completed. This is something I struggled with
early on due to the fact that [ was uncomfortable in assigning tasks to my team mates. As soon as
the awkward power dynamic worked itself out things went much smoother and the team
members stepped up to hold themselves accountable for their responsibilities.

Longze Li

After we finished the project, | learned how to finish a project with other students as a team. For
example, we used the weekly meeting agenda to plan our design and trace our progress, with this
meeting agenda, we meet together every week and discuss what we have done and what we




d do. It is efficient be: ise it divides the = ": specifically to every student in the team. The
second thing [ learned from this class is how to lay up composite materials in real life, my
teammate Michael works in a composite material company, he teaches me how to lay up the
Kevlar-carbon fiber with specific glue and use the vacuum bag to get the air out of the lay-up
materials to make the strap durable. For the base plate, our team member Chris introduced the
injection molding method, which let me know an industrial method to massively produce a
plastic part. From all the parts we bought for this binding, I learned many industrial standards in
manufacturing process. This project also let me know more about this sport, | have always been
skiing, I never knew that a binding can be very flexible instead of very stiff.

Ryan Willis

Senior design provided ample opportunities to learn about the engineering design
process. | learned a lot about manufacturability of designed products, how to work in a team
environment, and how to understand and design to customer specifications. As part of my role
with the team [ also had the unique opportunity to learn how to use Microsoft project to
effectively generate Gantt charts and schedule the teams work. It was important to be able to
capture potential roadblocks to the schedule before said roadblocks would actually occur.

Colton Roberts

Over the course of the past eight months I’ve learned many lessons that will be valuable to me
in the coming years as | begin my career. [ learned that there are multiple solutions to every
answer, but what is important is that you choose the best solution, not the first one.

I learned that when you are debating ideas that emotions need to be taken out of the
equation. Most times people really have the strong need to fight for their solution due to the fact
that its what they came up with, while in reality it may not be the best solution. When
comparing ideas, facts are what needs to be debated, not emotions! This can be valuable when
finding the best solution for the question at hand.




ITEM NO. PARTNUMBER | DESCRIPTION Qry.
E Ramp 6061 Aluminum é'x6'/5/8 T 1 |
2 High Back Used Existing Highback 1 ]

3 Baseplate Bolts 3/8-16 x2 Stainiess Steel 2

4 Baseplate Used Existing Baseplate T

5 Rubber Grommet Part No. 7665K45 2

6 Foam Part No. 1059N363 { 1 !
o 7 Nuts 3/8-16 Nylock Stainless 2 !

8 Washers 3/8 Stainless Washer 2

9 Strap and Ratchet Used Existing Strap 1

10 Buckle and Ratchet Used Existing Ratchet I 1 \
_ 11 [Composite Keviar/Carbon Fiber 1

R Final Binding Assembly
Bill of Materials
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COMMENTS:

Kevlar 440 MPa
Carbon Fiber 600 MPa

Layup from top down is as follows:

Kevlar 3K 45 degrees

Kevlar 7K 45 degrees
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mount points

Kevlar 7K 0 degrees

lin wide strip of Carbon Fiber 7K 0 degrees
4 Carbon Fiber tow 13K

Kevlar 3K 0 degrees
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