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April 26, 2011
To Larry Kay, Jamie Weller, and Fort Wayne Metals staff:
This report includes prints and layouts to fabricate the necessary fixtures to replicate our design.  We have included full drafts, solid models, and descriptions as to how each component is to be built and assembled.  Our group wishes we could have reached the testing phase, but time wasn’t on our side.  We have included the testing method we would have proposed if we made better progress.
Thank you for providing us with a project that gave us real engineering experience along with access to so many resources.  If you have any questions or would like further support from our team members, don’t hesitate to contact us. 

Contact Information and Project Areas
Isaac Fingerle – Primary fixture design and modeling assembly, testing theory
(260) 409-6479 | fingip01@students.ipfw.edu | fingip01@gmail.com
Vinh Tran – Research and blasting equipment comprehension, air wipe design, testing theory
(260) 804-5234 | vtran1982@yahoo.com
Matt Patterson – Workstation plugging and hole fabrication, splitter mounting
(574) 323-4390 | matthewrpatterson1@gmail.com
Hai Le – Workstation plugging and hole fabrication
(260) 579-6663 | le2_05@yahoo.com









April 26, 2011
To Dr. Barry Dupen, MET Senior Design Instructor:
We have done our best to document our work over the course of the Spring 2011 semester.  We detail the process to be replaced and background information along with research conducted for potential solutions.  Proposed layouts that didn’t pass Fort Wayne Metal’s satisfaction are also included.
Thank you for contacting Fort Wayne Metals allowing us to have such an excellent project and experience, and for keeping us on-task making sure we haven’t overlooked anything.




April 26, 2011
To Dr. Suzanne Rumsey, English Instructor:
The report given to you is the same version as the ones given to Fort Wayne Metals and the MET Department.  The tone of our report is for FWM engineers, but somebody not in the engineering field should still be able to understand most of this document.  Thank you for helping us writes professionally and gives better presentations.
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Fort Wayne Metals is currently using polishing system with 8 polishing wheels to condition wire.  The polishing system is not able to achieve uniform wire surface. A new micro-blasting system using five pressured nozzles to blast the wire surface with aluminum oxide particles will produce a more uniform surface.  Fort Wayne Metals wants us to design the fixtures for the new equipments and test the wire for smoothness results. With the new process, we have to design a layout that would reduce the cost and time to fabricate all the components. With Fort Wayne Metals engineer inputs, we were able approach to the final layout. We keep the machine frame, wire guide, and base plates from the old system, and designed our own mounting fixtures.  Our team drills the holes in the workstation and all other components are fabricated by Fort Wayne Metals. Unfortunately, we were not able to get to the test phase because time constraints. 
This document contains the background, objective, methodology, proposed layout, final layout, testing, and conclusion of the project. Also, all drafts and solid modeling of designed parts can be found in the appendixes.
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[bookmark: _Toc289784511]Fort Wayne Metals is a company that specializes in manufacturing and performing various processes on medical nitinol wire (aka memory wire). Fort Wayne Metals manufactures three grades of nitinol: NiTi#1, NiTi#2, and NiTi#4 [1].  Nitinol wire’s unique mechanical properties allow it to contract when heat is applied to the wire; the wire can form back to its original shape after being moved. The thermal movement of nitinol is 100 times greater than standard metals. And the force, during which the wire is returning to its original shape, is around +30,000 psi [2].
The purpose of our project is to develop a system that will continuously blast nitinol wire for surface conditioning. The micro-blasting process will have a newly developed blasting system, cleaning system, and improve the feed rate of the wire. Fort Wayne Metals previously developed a process to condition wire on a continuous basis; it is a polishing system which accomplishes conditioning, but does not produce a uniform wire surface.  Fort Wayne Metals researched and found blasting may produce a better surface than polishing.  FWM gave us the task of designing a blasting system.  We accepted the project because it gives us experience with a company and provides us with resources.
[bookmark: _Toc291602061]Statements of problem
The process’s nitinol will be inserted into the human body.  Surface finish is critical to the performance of the wire during body insertion; if the wire is too rough, friction will make the wire insertion difficult.  
Currently, Fort Wayne Metals uses a polishing process to condition the wire because the wire supplier cannot.  The polishing process cuts into the wire creating a rough surface finish.  The polishing process must be replaced to produce high-quality wire for medical use.
We will design a process that utilizes particle blasting instead of polishing.  Blasting will not cut the wire and will produce a more uniform surface finish.  The new process will produce wire better-suited for the human body. 
[bookmark: _Toc289784512][bookmark: _Toc291602062]Objectives
Our objectives are as follows:
1. Select the necessary parts for the process
2. Design a chamber to hold the blasting unit and prevent blasting media from escaping
3. Design a cleaning process to remove excess blasting media from the wire
4. Establish input and output values for future use
5. Improve the feed rate of the wire
6. Minimize cost
7. Plan for mass production
[bookmark: _Toc291602063]
Methodology
The method we used when designing and testing compatibility of fixtures was:
1. Draw major critical dimensions on CAD
2. Place smaller units such as holes on CAD
3. Put the solid part file in an assembly
4. See if the part conflicts with other units in the assembly
5. If conflictions were found, redesign
6. If no conflictions were found, the design is sent to FWM for fabrication
7. Assemble real parts and make sure nothing is overlooked
8. If a problem is found, redesign
[bookmark: _Toc291602064]Design Overview
[bookmark: _Toc291602065]Solution
[bookmark: _Toc291602066]Old Layout
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In this picture, Fort Wayne Metals’ old abrasive system that needs to be replace with micro-blasting unit from Comco equipments (See in the Appendixes for Comco’s Equipments and Specifications).  
The old systems that Fort Wayne Metals uses have eight abrasive wheels to polish the nitinol wire. The eight abrasive wheels are evenly spaced by degrees. The first two wheels are 180 degrees apart from each other (polishing the top and bottom of the nitinol wire). The second sets of wheels are 90 degrees from the first two wheels (polishing the two sides of the nitinol wire). The third set is 45 degrees from the second set of wheels in quadrants two and four (polishing the nitinol wire from 45 degree).  The last set of two wheels is 90 degrees from the third set (polishing the nitinol wire from the other two sides by 45 degrese) (See in the Appendixes for picture). 
The operator first moves all abrasive wheels to the homing coordinate with the PLC.  Then, the operator turns on the laser for abrasive wheels alignment. The first wheel then moves down to touch the laser, but backs off by thousandths of an inch. The operator repeats the process for the rest of the seven wheels. He then takes the nitinol wire from the starting spool and strings it into the first wire die on the windows of the machine fame. Next, he positions the nitinol wire across the eight abrasive wheels and out the last wire die on the end spool side. The operator then starts up the machine. The eight abrasive wheels starts to polishing the nitinol wire as it is run across the wheels. 
[bookmark: _Toc291602067]1st Proposed Layout
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Starting spool										end spool
We decided to use the preexisting machine frame and replace only the polishing wheels inside the windows. We also decided to use Fort Wayne Metal’s wire die. We did not want to limit future designs with space so we kept the two base plate designs.  
At the time of proposing, the air wipe system had not been fully designed, but the blasting unit was selected. At this stage, we were researching the cleaning process for the wire. We had three choices: supersonic cleaning, dry ice cleaning, and ExAir super air wipes. 
The DirectFlo, which controls abrasive media flow, could be placed inside the windows which would contain any escaping dust, or under the windows to allow more space in the machine frame. The media that we decided to use for blasting the wire was aluminum oxide based on Fort Wayne Metals lab test results. Aluminum oxide had the best surface finish. 

1st Proposed Wire Path
Note: starting from where the wire is taken off the spool
1. First wire guide
2. Workstation with blasting nozzle array inside
3. Dust collector hose run behind the workstation
4. Second wire guide
5. DirectFlo
6. Third wire guide
7. Air Wipe
8. Fourth wire guide
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           Workstation Fixture
First Wire Guide         Workstation     Adjustable Fixture for the Nozzles Array    Second Wire Guide    Left Base Plate 
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Polycarbonate Box       Exair Super Air Wipes	            Aluminum 8” (1/4 NPT)            Air Wipe Base      Last Wire Guide
										 Right Base Plate
In this layout, we decided to use the ExAir super wipes as the cleaning process and place the DirectFlo inside the machine fame. The reason that we decided to use ExAir super wipes because it is cheaper than supersonic or dry ice cleaning and easier to install.  
We also cut two 0.875 inch holes on each side of the workstation for the wire to enter and exit. 
We took the design from Fort Wayne Metal’s left base plates but used a hole layout specific to our fixtures.  We also cut an 11” by 14” opening in our left plate so the vacuum hose, compressed air pipe and electrical wiring could enter the system. (See Appendixes for BasePlate Design). 
Placing the DirectFlo inside the machine frame prevents the media from spilling outside the machine frame.  It will also be easier for the operator to reload media as compared to putting the unit under the base plates.  The DirectFlo is not secured to base plates because its weight will hold it in place.
We designed the workstation base fixture using ½” thick low carbon steel. The workstation base’s U-shape design reduces the cost and time to fabricate the fixture.  The base elevates the workstation 10” off the baseplate allowing wire to enter near the center of the box.  The screws holding all pieces together are the same screws that support the wire guides, preventing the cost of extra screws and retaining design continuity. The 8” gussets help support the two vertical plates (See Appendixes for Gusset Design). The bottom of the two vertical plates is held together by the same bases used for wire guides. The workstation top plate is laid on top of the two vertical plates and held down by 12 screws. The workstation sits on the top plate and is located with 8 screws (See Appendixes for the Workstation Vertical and Top Plate Design).
Since the wire die has a fixed height, the design for the blasting ring fixture needs to be adjustable to compensate for any differences between the heights of other items (See Appendixes for Close Up the Blasting Ring Fixture). The vertical plate has five holes to bolt the blasting ring and front plate together. The vertical plate contains two slots which provide height adjustment. When the operator adjusts the vertical plate to desired height, the ½” shoulder bolts are screwed down to clamp the vertical plate and vertical supports. The vertical supports are bolted to the blasting ring base plate. And the blasting ring base plate is bolted down through the workstation and into the top workstation plate (See Appendixes for Vertical Plate, Blasting Ring Base Plate, and Blasting Ring Vertical Support). 
We also designed an adapter for the splitter because the pre-made hole on the workstation was bigger than the splitter cylinder. The adapter’s purpose is to hold the splitter in place while the machine operates (See Appendixes for Close Up for the Adapter). The splitter’s bracket is bolted to the workstation front. A spacer provides alignment and stability between the workstation and splitter (See Appendixes for Close Up of the Spacer) (See Appendixes for Spacer and Splitter Adapter Design). 
The wire then exits the Workstation and abrasive blasting is complete.  The next step is to clean any remaining particles off the wire with compressed air.  Wire enters a 1/8” thick polycarbonate box and through the ExAir air wipes (See Appendixes Unused Layout, Models, and Drafts). The polycarbonate is designed to hold the dust blasted from the air wipe (See Appendixes for ExAir Super Wipes Description). The ExAir super air wipe is supported by an 8” aluminum pipe (1/4” NPT both ends). The aluminum pipe fits into the air base and is clamped by three screws (See Appendixes for Air Base). At the other end of the aluminum pipe, a flex compressed air hose is connected to the aluminum pipe’s ¼” NPT. The flex hose is then run out of the side of the air wipe base.
We also needed to figure a way to plug all the holes in the workstation so particles will not be able to escape from the workstation. At this stage, we were thinking about using polycarbonate to cover the two front holes of the workstation. 

[bookmark: _Toc291602069]Final Layout to FWM

 [image: E:\ENG 412\final final assembly.jpg]
		Sheet Metals Cover		Vibration-Damping Clamps (Thermoplastic Rubber) 
On April 1st 2011, our group and Fort Wayne Metals engineer Jamie Weller have a meeting about our 2nd proposed layout.  Jamie did not like air wipe box design because of its increased time to fabricate and increase cost. Jamie also wanted the ExAir closer to the workstation. He was also concerned that the air wipe base would leak air. Jamie suggested that we move the ExAir super air wipe next to the workstation vertical plate. He also suggested that we use welded vibration-damping clamps to support the aluminum pipe. 
Our team decided to use bolted vibration-damping clamps instead because they are easier to install.  We ordered the bolted vibration-damping with an inside diameter .05” smaller than our aluminum pipe. The clamps provide some tolerance because the inner rubber is able to expand. 
During operation, the ExAir air wipe will force media back into the workstation for the vacuum to collect.
We tried to find plugs to fit the two 5” holes in front of the workstation, but were not able to find anything that large. We decided to use sheet metal to cover the two 5 inch hole. Fort Wayne Metals has sheet metal on-hand which makes the solution convenient.  We used five bolts and nuts to hold the sheet metal and workstation together. 
[bookmark: _Toc291602070]Construction
Most of the fixture components were fabricated by Fort Wayne Metals. Matt Patterson and Hai Le decided drill all the holes on the workstation. The assembly of all the fixtures and equipment will be done by Fort Wayne Metals.
[bookmark: _Toc291602071]Part Function
[bookmark: _Toc291602072]Comco Blasting Equipment
Aluminum Oxide Media
Aluminum Oxide is used to condition the surface of the wire. 
DirectFlo
The DirectFlo holds the abrasive and pumps it into the system using a single line.  Users can manually control the pressure and what else?
Splitter
The splitter splits the single media line coming from the DirectFlo into five separate lines for the blasting ring.
Blasting Ring
The blasting ring blasts wire from 5 directions to ensure media is hitting the wire uniformly.
Workstation
The workstation contains the blasting process controlling the dust.
Dust Collector	
The dust collector connects to the workstation and vacuums dust out of the system.
[bookmark: _Toc291602073]ExAir
Air Wipe
The air wipe uses compressed air to blast any media remaining on the wire after the initial blasting process.  The media is blasted back into the workstation.
[bookmark: _Toc291602074]Base Plate
Left Base Plate
The entire blasting process fits onto the left base plate.
There is an opening near the back of the base plate for the dust collector hose, compressed air hose, and electrical wiring.
Right Base Plate
The right base plate contains no fixtures for our current design besides the DirectFlo.  The plate is open for any additional processes or fixtures that may be required in the future.
[bookmark: _Toc291602075]Wire Guides
Wire guides prevent the wire from going off-track if the wire or a part breaks.
[bookmark: _Toc291602076]Workstation Base
The Workstation Base assembly elevates the workstation 10 inches off the baseplate allowing wire to pass through the center.  The base is also rigid enough to not move when the process is exposed to vibration.
WSB Top Plate
The top plate is what the workstation sits on.  8 holes lock the workstation and blasting ring assembly to the top plate.
WSB Vertical Plates
Vertical plates hold the top plate in place, one plate is also used to hold the ExAir air wipe unit. 
WSB 8in Gussets
Gussets provide extra strength and rigidity to the assembly by giving the vertical plates ‘backbones’.
Wire Guide Mounts
Previously designed wire guide mounts are used as the ‘feet’ of the Workstation Base.  The wire guide mounts can be interchanged with Wire Guides or the Workstation Base.  Therefore, even if the Workstation Base will no longer be used, its ‘feet’ will still be usable in other applications.
[bookmark: _Toc291602077]Blasting Ring Assembly
The Blasting Ring Assembly sits inside the workstation and supports the Comco Blasting Ring.  It is designed with an adjustable height which will compensate for thickness variations and allow
more flexibility in other processes.	
BR Vertical Plate
The blasting ring attaches to the vertical plate.  The vertical plate is bolted to the vertical supports using shoulder bolts to clamp the adjustable slide.
	BR Vertical Supports
Two vertical supports hold the vertical plate.
	BR Base
The base holds the vertical supports, and locks to the workstation and Workstation Base Top Plate.
[bookmark: _Toc291602078]Splitter Mount
The splitter brings the abrasive media line into the workstation while splitting it into 5 lines.  Parts are required to hold the splitter onto the workstation and limit vibration.
	Splitter Adapter
The adapter holds the splitters main pipe in place while plugging the workstation’s hole for the vacuum.
Splitter Spacer
The spacer connects the splitter bracket to the workstation side, centering the splitters main pipe into the workstation hole.
[bookmark: _Toc291602079]Workstation
The workstation wasn’t built specifically for our design, so we needed to make it work by adding holes and plugging useless features.
	Sheet Metal Cover
A piece of sheet metal covers two large holes in the front.
Plug for small hole
A plug purchased from McMaster.com fits inside a small hole on the side.
	We drilled 8 holes in bottom, 5 holes in front, and 2 holes on side
13 small holes were drilled for fixtures, and larger holes were drilled on the side for wire to run through the workstation.
[bookmark: _Toc291602080]ExAir Mount
The ExAir Air Wipe must reach the wire at 16 inches off the base plate.
8” Aluminum Pipe
McMaster.com has many pipes available, their aluminum pipe comes with two NPT threads for easy attaching with other hoses.  One side of the pipe attaches to the ExAir unit, the other attaches to a flexible compressed air hose.  The pipe also supports the air wipe, holding it in place.
	Spacers
Spacers distance the rubber holders giving the air wipe head clearance from the workstation.  Spacers fit between the Workstation Base Vertical Plate and Vibration-Damping Clamps.
	Vibration-Damping Clamps
Clamps are used to hold the pipe; the clamps allow the air wipe’s height to be adjusted to the correct height.
[bookmark: _Toc289784515][bookmark: _Toc291602081]Testing & Data Collection
We used Solid Edge to test our workstation base for deflection by assembling the parts together in Solid Edge and using the programs finite element analysis feature. The input for the finite element analysis was a 100 lb distributed load because the workstation weights an initial 50 lbs, plus we are factoring for any extra equipment that may be included.   The result was 1.302e-4 inches deflection for top plate (See Appendixes on Deflection Analysis). The analysis also verified the base was strong enough to support our equipment. We used ½ inch thickness low carbon steel for the fixture which able to the handle the load with easy. The deflection was important because the wire path have to all with the fixture wire guide.   

We were not able to reach the wire smoothness testing phase because of time constraints. Our proposed method of testing to determine pressure and wire feed rate input values would be to first conduct a Design of Experiment (DOE) to hone in on a successful combination range.  Afterwards, we would test within the honed range for the ideal combination of blasting pressure and wire feed rate. 
For the initial DOE, we suggest at least 5 combination runs on the following settings:
Pressure (psig): 40, 65, 90, 115, 140
Wire Feed Rate (fpm): 70, 115, 160, 205, 250
For pressure, we use equal values within the minimum (40) and maximum (140) capacity of the DirectFlo.
For wire feed rate, the current polishing machine runs at 70 fpm, we do not want this process to run slower than the current machine so we are not testing anything lower than 70 fpm.
In order to conduct the DOE, the wire surface must be rated with a ‘desirable’ rating.  We recommend using a scale from 0-100, 0 being totally undesirable, 100 being totally desirable.
Once all combinations have been tested, we would plug the data into a statistics program such as Minitab to analyze the results and find the most ‘desirable’ combinations of pressure and feed rate.

We would then conduct new tests in a range around the most desirable combination.  Another DOE could be implemented, or input values could be held constant to configure a graphical analysis.  We would combine both the constant feed rate and constant pressure graphs to form an equation which will use feed rate and pressure as inputs, and desired surface finish as an output.
Based on Comco’s document on How to Achieve Uniform Texture (see Appendixes on Comco Equipment and Specifications), we concluded the following: 
At a constant wire feed rate, we speculate uniformity to be small with a pressure too low or high.  If the pressure is too low, there won’t be enough media hitting the surface of the wire as it passes.  If the pressure is too high, a large volume of particles will cause too many surface indentations.  For the same reasons, we speculate uniformity will be small when the pressure is held constant, and the pressure is too low or high as well.
We would use the Fort Wayne Metals test labs to visually inspect the wire with a microscope. We need the test the wire for smoothness and cleanliness of the wire. We will also send the wire to a company in Michigan for more accurate laser inspection. We speculate the end formula and graphs to look like:
	S = aPx + bFy + C              S = smoothness, P = pressure, F = feed rate
	a,b,x,y,c = constant
Fig1.1 Constant feed rate			               Fig1.2 Constant Pressure
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	System Components
	Brand
	Product Description
	Part #
	Weight(lb)
	Dimensions
	Qty
	Price

	Wire
	 
	Nitinol
	 
	N/A
	N/A
	 
	 

	Micro-Abrasive Blasting Unit
	Comco
	DirectFlo
	DF1400-1
	64
	17"H x18"W x16"D with 3/8" line
	1
	$6,950.00

	Blasting Ring Nozzle
	Comco
	Nozzle Array Assembly
	SP1905
	N/A
	8"Ø x 7/8 width
	1
	$2,200.00

	Abrasive Material
	Comco
	Aluminum Oxide
	 
	N/A
	10-150 micron
	 
	 

	Dust Catch
	Comco
	Work Station
	WS2200-1
	50
	24"W x 15"D x 12"H with 4"Ø outlet
	1
	$1,325.00

	Continuous Air Dryer
	Comco
	Continuous Duty Air Dryer
	AD5300-3
	10
	N/A
	1
	$2,800.00

	Vacuum
	Comco
	1 HP Industrial Dust Collector
	DC2100-3
	250
	4"Ø x 5'L 
	1
	$4,800.00

	Cleaning Ring Nozzle
	ExAir
	Compressed Air Cleaning Ring
	2450
	N/A
	1/2"Ø
	1
	$389.00

	Machine Frame
	FW Metals
	Box the entire system is in. 
	 
	N/A
	N/A
	 
	 

	Vibration-Damping Clamps 
	McMaster
	Clamp the aluminum pipe
	11355T23
	N/A
	N/A
	2
	$6.66

	8" Aluminum Pipe
	McMaster
	Air
	44665K412
	N/A
	N/A
	1
	$3.28

	Locking Rigid Plastic Plug
	McMaster
	Plug
	85985K21
	N/A
	N/A
	1
	$8.02

	 
	 
	 
	 
	 
	Total Costs
	 
	$18,481.96



[bookmark: _Toc289784516][bookmark: _Toc291602083]Conclusion & Recommendations
With the suggestions from Jamie Weller, we were able to finalize our design for the micro-blasting system.  Because we haven’t build the system to confirm everything will work well together, we are concerned that having the ExAir unit blowing directly into the workstation.
The blasting ring has two bolts which act as a wire guides to place the wire directly in the center of the blasting process (See Appendixes for the Blasting Ring). The compressed air blowing from the air wipe might be strong enough to enter the small opening affecting particle direction and speed. The change in particle direction and speed may create a non-uniform wire surface. Also, the dust collector vacuum may not be powerful enough to prevent dust from circulating, and media may escape through the workstation’s wire enter and exit holes.
We recommend that the testing phase goes beyond testing one wire gage. The equation might be related to gage sizes of the wire. After the first gage is tested and an equation is created, the next testing phase will test six gage sizes smaller or bigger.  Once the results and equations are formed from the second test, the two tests’ equations will be compared to each other. If the equations deviate by small amount, the equation is likely to be the same for all gage sizes. Otherwise, the equation is different for each different gage sizes and testing for each gage used in this process must be conducted. 
Design and setup of the process is within our group and Fort Wayne Metal’s capabilities.  The implication of continuous blasting design has proven to be educational for both our group and Fort Wayne Metals; we gained design experience and FWM now has a way to make abrasive blasting possible.
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SP1905
Technical Sheet
TS226 Rev NIC

10/04/10

SP1905 SERIES NOZZLE ARRAY

General Description

The SP1905 Nozzle Array is designed to uniformly blast
the outside diameter of a part simply by feeding the part
thru the nozzle array with no rotation required.

The SP1905 series Nozle Array consists of three major
components; 1) Nozle Array Assembly, 2) Guide Bolts,
and 3) Spitter (not shown)

1. The Nozzle Array is designed to spread the
abrasive flow uniformly over a circular cross
section. This eliminates the need for rotation of

the part as required in a single nozzle set-up.

2. The guide bolts ensure that the part s fed
through the center of the blast stream. Guide
bolts are available in a range of sizes and can be
ordered with the Nozzle Array or separately. The
quide bols also provide a masking feature in the.
event when a part has to be blasted partially.

3. The Splitter is used to divide a single abrasive
stream (from the blaster) into muttple uniform.
abrasive streams to supply the nozzles.

Installation
Fora proper instalation, refer to the mounting dimensions given.
1. Determine mounting location for splitter. For proper operation, the splitter must be positioned in a
vertical orientation. - A bracket s provided to mount the splitier with two No. 8 screws.

2. Detemnine a mounting location for the Nozzle Array. Ensure that there are no sharp bends in the five
abrasive hoses. The hoses supplied with the Nozzle Array are 5 feetlong. If equired, longer lengths
can be ordered from Comco Inc. (PIN MB1233). Mount the Nazzle Aray with five 8-32 screws
supplied

3. Attach the 3/8” OD abrasive hose from the biaster to the 38" fitting of the spiiter.

‘Comco Inc. 2151 N. Lincoln Street / Burbank CA 91504-3344, USA / 818-841-5500
E-mail: tech@COMCOinc.com / Fax: 818-955-8365 / www.COMCOInc.com
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Three variables control the texture of a blasted surface: abrasive type, size and speed.

How Uniform Texture is Achieved

Type of Abrasive
The MicroBlaster is able to use a wide variety of different abrasives, but the most common for

dental implants are either aluminum oxide or a resorbable abrasive. The difference is critical as
the type of abrasive affects the base value Ra for surface finish.

Size of Abrasive
Following the abrasive selection, the next major variable is the size of the abrasive. All else being

equal, larger abrasives will result in rougher surfaces. However, itis of critical importance that a
quality abrasive is used, no matter the size. Poorly ciassified abrasives have a wide range of
abrasive particle sizes, resulting in poor uniformity of the surface finish.

Speed of Abrasive
Particle velocity also has a significant impact on surface roughness. Faster-moving particles leave

bigger divots in the surface, resulting in a higher Ra value. The speed of the abrasive is most
often affected by blast pressure and the blaster itself. Higher blast pressures will result in faster
particle velocities. Abrasive velocity will be reduced if its concentration i the air stream changes.
during the blast cycle. A quality dental implant is directly affected by the effectiveness of the
abrasive blaster.

Surface Roughness on 304 Stainless Steel
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DirectFlo DF1400 PowerFlo PF2400

« Superior Performance « Engineered for Integration

+ PowderGate Equipped with Automatic Systems

« Microprocessor Equipped for

« Multiple Nozzle Capability Casthiserd Lot eIt

« Improved Pneumatics, . Diaital Di )
Tubing, and Fittings 2:3:;:' l=plavioperzing

« Easier to Operate

and Maintain « All the Features of the

DirectFlo 1400

An Evolution in Advanced Micro-Abrasive Blasting Technology

For more than 30 years, Comco has been the world's leading manufacturer of micro-abrasive
biasters. Our compact MicroBlaster™ has proven to be the economical choice for smaller production
environments across a wide variety of indusiries.

But you have more choices! In a high volume production environment, step up to a DirectFlo or a
PowerFlo. These production biasters deliver more power, increased powder capacity, and greater
control over the blasting process. Discover increased performance and Comco’s unequaled
precision combined with innovative enhancements not found on any other micro-abrasive blaster

Comco Inc. 2151 N. Lincoln Street / Burbank, CA 91504-3344, USA / 818-841-5500

E-mail 1 Fax: 818-955-8365 / A

Pagetats &
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The DirectFlo Delivers Increased Power
and Performance at an Affordable Price!

When your job requires more power and greater
powder capacity than a MicroBlaster™, the DirectFlo
Is the unit to choose. In manual operations, the
DF1400 delivers abrasive through a larger nozzle,
fillng the gap between a miniature blaster and a
larger cabinet blaster at a very moderate cost. If your
Job requires fixturing, the DirectFlo has the ability to
supply abrasive to multiple nozzles, allowing it to
blast several locations at once. The DirectFlo

To keep up with the demands of a production
environment, the standard DirectFlo is equipped
with alarge, 10 Ib. capacity tank. If your application
requires more abrasive, select the optional 20 Ib
tank. All Comco tanks are filled without removing
the cover, through Comco's “Quick Fill” feature.

The PowerFlo - Al of the Features of
the DirectFlo plus Microprocessor
Controlled for Capturing Data
Equipped with an internal microprocessor, the

PowerFlo is the ideal blaster for integration with The PowerFlo
automation. The microprocessor monitors the

PowerFlo to ensure that powder levels, abrasive flow, and other critical components of the blasting
process are functioning properly. An IO Data Port enables the microprocessor to communicate real
fime data to outside resources.

‘The microprocessor records
‘operating time and biast cycles to
faciltate timely maintenance. An
easy-to-read digital display provides
status information to assist the
‘operator with troubleshooting and
maintenance. With all of the features
of the DirectFlo plus the
microprocessor, the PowerFlo

Digital display slrts include:
© Low Powder

© Check Powder Flow
© Statistios! Information
© Maintenance Alerts

elevates micro-abrasive biasting to a comen N
higher level

‘Comeo Inc. 2151 N_ Lincoln Street / Burbank, CA 91504-3344, USA / 818-841-5500
E-mail I Fax: 818-955-8365 /

=

Pagezats
0 &





image59.png
Powerful Choices for Heavy Duty Precision Micro-Abrasive Blasting

PowderGate Equipped for

Extended Life & Less Downtime

A breakthrough in micro-abrasive blasting
technology, the PowderGate reduces
maintenance and downtime to increase your
productivity and profitability. Comco's
engineering labs spent years working on a
solution to the issue of reduced productivity
caused by the age-old problem of pinch valve
failure common in other manufacturers’
production blasters

An exclusive feature of the DirectFlo and
PowerFlo, Comco’s PowderGate controls the.
abrasive flow internally, rather than relying on
pinching a section of hose.

In a heavy production environment, you
need a PowderGate equipped blaster to save
you valuable time and money while eliminating
the frustration associated with pinch valve.
failure

Comco’s Exclusive Modulator

Both the DirectFlo and PowerFlo come
equipped with our patented modulator, the
core of Comco's powder delivery system. The.
modulator ensures consistent media flow by
accurately metering the abrasive in the air
stream with a minimum of moving parts. Like
the compact MicroBlaster™, the DirectFlo and
PowerFlo are designed to provide maximum
performance with limited stress or wear on the
system. This results in lower operating costs
through reduced downtime for maintenance.

Customized spliter assembiies are
available for specialized automated tasks.

Multiple Nozzle Capability

High volume applications typically require some
type of fixturing or automation and, in many cases,
multiple nozzles. Comco has engineered a variety
of splitters and nozzles that allow a semi-
automated system to process multiple parts at one
time. Custom nozzles with various shapes are
available: extended length, special angles, and
Iarger sizes.

Tools for Automation

The PowerFlo is an ideal unit for integration into
automated processes. The microprocessor is easiy
controlled through external PLC logic. With the /0
cable or external communications option, an
abrasive feedback loop allows the process to
monitor itself, ensuring consistent MicroBlasting
performance.

Comeo Inc. 2151 N. Lincoln Street / Burbank, CA 91504-3344, USA / 818-841-5500
E-mail: sales@COMCOinc.com / Fax: 818-955-8365 / www.COMCOinc.com
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SPECIFICATIONS

DirectFio DF1400 | DirectFio DF1400-80
& PowerFlo PF2400 | & PowerFlo PF2400-80
Equipped wih Optonal Tall Tank
Weight empiy) 54 (295kg) 72 (326kg)
Size. Height T7in (43 cm) 2521 (64 cm)
Widih 18in. (46 cm) i8in. (46 cm)
Depth 16in__(40cm) 16in__(40.cm)
Fowder Capacly 200 cubic in._ (3300 <) | 400 cubic in_ (6600 €<
Holds 10 1. (45 kg.) Holds 20 1. (9 kg.)
of aluminum oxide of aluminum oxide
‘Specifications common to all DirectFlo and PowerFlo models:
Inlet Air Pressure: 90- 140 psig. (6- 10 bars)
Using user-supplied dry air or other gas [Optonal igh pressure model
Operating Pressure: 40-140 psig. (3- 10 bars) Bkaltabic 010101165 pelo
Air Supply: Dried to -25°F deuw point (<200 ppm of moisture)

il content fitered to <10 ppm

6 SCFM Typical (170 liters per minute)
(Units supplying abrasive to multiple nozzles may require up to 12 SCFM)

0030-0.125n. diameter (0.8 mm. - 3.2 mm.)
0008 x 0.1251n. or larger (02x 3.2 mm.)
‘Custom sizes and shapes available:

115V 60 Hz or 230V /50 Hz.
Less than 100 Watts required

CE compliant models available.

A dust collector must be used With any micro-abrasive biasing system.
Comeo provides all the equipment, products, and technical support

to keep your system operating at peak performance, inclucing Blasters,
Abrasive Media, Nozzles, WorkStations, A Dryers, and Dust Collectors.

‘Superior Service & the Highest Level of Technical Support
Our experienced team of Customer Service Representatives
and Technical Specialists are welltrained to handle all of your
concems. Our detalled product manuals are easy to understand.
Comco is proud of the equipment we engineer and of our people.
‘who build and test every machine we make.

JE—
‘Comco Inc. 2151 N. Lincoln Street / Burbank, CA 91504-3344, USA / 818-841-5500 e
E-mail: sales@COMCOinc.com / Fax: 818-955-8365 / www.COMCOinc.com ,5
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Air Wipes

How The Air Wipe Works @

Compressed air flows through an inlet (1) of the Air Wipe into an annular chamber
(2). It is then throttled through a small ring nozzle (3) at high velocity. This primary
airstream adheres to the coanda profile (4), which directs it down the angled surface
of the Air Wipe. A low pressure area is created at the center (S) inducing a high
volume flow of surrounding air into the primary airstream. 4s the airflow leaves the
Air Wipe, it creates a conical 360° ring of air that attaches itself to the surface of the
material running through it (6), uniformly wiping the entire surface with the high
velacity airflow
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9609 Ardmore Avenuc

Fort Wayne IN 46809
WAYNE Tel: 260.747.4154, Fax: 260.747.0398
Lot Web Sit: www wanetalscom

Laboratory Report

Material: NiTi#1
LotNo.: 82241
ize: 0017 in.
Heat No.:_C7-8316-5
Date Submitted: 4292008
Date Completed: _5/12008

80415586
NA

FWMR

NA

Craig Myers
John Prascsak

Requested Analysis
Surface evaluation, take surface photos of samples 1.3, and 4. (Six samples submitted)
(Material was sent to Comeo Blast Systems)

Sample Identification

Sample #1 —ring nozzle, 60psi, 25 micron aluminum oxide abrasive, 0.060" orifice
‘Sample #3 ring nozzle, 60 psi, 50 micron pumice abrasive, 0.060” orifice

‘Sample #4 ring nozzle, 60 psi, 50 micron pumice / 50 micron glass bead, 0.060” orifice

Summary and Conclusions
Images 1 & 2 surface of sample 1 at 40 and 100x respectively
Images 3 & 4 surface of sample 3 at 40 and 100x respectively
Images 5 & 6 surface of sample 4 at 40 and 100x respectively

Material Disposit
Remaining material will be returned to Craig Myers.

Image T Sample 1 surface 25 micon AlumOx.  40x  Image 2 Sample | surface 25 micron ALOX.  100x

This report shall not e reproduced. except in ull, without he approval of FI. Wayne Metals-Matericis Testing Laborctory. The.
results reporicd apply onl 10 the specifc sample(s) sulmitted for andlysis.
FMLO6 Page 1of3 Revision 1/1008.
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FWM-M1

Laboratory Report 804-15586

‘Sample 3 surface 50 micron Pumice  40x  Image 4 Sample 3 surface 50 micron Pumice 100x

Image 5 Sample 4 Image 6 Sample 4
50 micron Pumice/50 micron Glass beads 50 micron Pumice/S0 micron Glass beads
Original magnification 40x Original magnification 100x

FMLO6 Page 20f3 Revision 1/10/08
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FWM-M

Laboratory Report 804-15586

Reported By:

(e

Tohn Prascsak- Metallurgist

Reviewed By:
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[ Web Site: v vanetls com
Laboratory Report
Material: NiTiNOL #1 Report No.: 8-06-15885
;84180 Production No.: N/A
0017 inches Customer: _FWM Research
C7-87%. Customer P.0. No.: N/A
6/25/2008 Submitted By: _Craig Myers
Date Completed: _7/16/2008 Reported By: _Anna Hall
Requested Analysis
Surface Evaluation
Specification
‘None Referenced

‘Sample Identification

Seven (7) samples submitted and arbitrarily numbered for reference throughout this report

Sample 1 2 3 4 5 6 7
0 miceon | 00

20 micron | 20 micron | 50 micron | SOmicron | 0 micron | §. Carbide | Cened

Description | 5. Catbide | S Carbide | Alox Alox | S.Catide | 90psi | G

Tip! 90 psi- 90 psi. 90 psi. 120 psi 90psi | 5 seconds |

Sscconds | 10 seconds | 14 seconds | 14 seconds | 5 seconds | Remain | 185004

Oige | Remain
Comelaing| 1amd | 3amd4 | Samds | 7adS | 9and10 | lamd12 | Bandi4

ges
Surface Evaluation

The typical surface condition of the material was documented. See Images 1 through 14 of 14.

Material Disposition

The remaining material is to be retained by the FWM Materials Testing Laboratory.

Reported By:

Aowna- todf

“Xuna Hall Laboratory Technician

Reviewed By:

‘Shawn Chaney-Laboratory Man,

This reporthall notbe reproduced, xcept in fl, withoutthe approval of Fi. Wayne Metals-Materials Testng Laboratory. The
‘resuls reported apply anly o the specficsample(s) bmitted for analysis
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2. Part Properties

Part Name Fsolid base sample par

Mass 184223 bm
‘ohume 510003

[Weight [184.098 oF

Material Name [Stecl

[Mass Density 283 om/in’3
‘oung's Modulus 28999.999 ksi.

Poisson's Ratio 290

(Thermal Expansion Cocflcient 0000 F

(Thermal Conductivity 18489 BTUAr-A-F
ield Strength 8.000 ksi

[Ulimate Strength 2.000 ksi

4. Load and Constraint Information

Load Set

[Load Set Name Foad 1
[Load Type Pressure
[Number of Load Elements T

[Load value 000 ksi-
Constraints

[Number of Constrained Faces |4

5. Study Properties
fesh Type [Tetrahedral Mesh
[Number of clements 19543
[Number of nodes 4,078
[Solver Type astran
6. Stress Results
Type Extent Value X Y z
on Mises Stress  Minimam 1361c-004ksi 20360 667in 1187
Masimum 621c-002ksi_|-1640in 250 171161

7. Displacement Results

Type Extent Value X Y z
R . [Minimum| 000e+000in 1610 in 113330 8618 in
T 1302¢-004in  [10293in 000 in 18.060 in

ew Full Size

8. Factor of Safety

[Factor of Safety Vaue [573.908

ew Full Size

9. Conclusion
10. Disclaimer
Important Information
“This report should ot be used to soley judge a design idea's suitabiity to 2 given set of environmental conditions. Siemens makes every effort to ensure that s products provide as much
guidance and help as possible. However this does not replace good engineering judgment, which s always the responsibilty of our users. A qualitative approach to engineering should

‘ensure that the results of this evaluation are evaluated in conjunction with the practical experience of design engineers and analysts, and ultimately experimental test data. The results
contained within this report are believed to be reliable but should not be construed as providing any sort of wasranty for fitness of purpase.
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1. Introduction

2. Part Properties

[Part Name [olid base sample par
Mass 184223 bom

‘olume (651,000 "3

Veight 184.098 bF

3. Material Properties

[Material Name [Steel

[Mass Density 0283 tbm/in"3
‘oung's Modulus 28999.999 ksi

[Poisson's Ratio 0290

[Thermal Expansion Coefficient __0.0000 /F

[Thermal Conductivity [18.480 BTUMr-f-F
ield Strength [38.000 ksi.

[Uttimate Strength [52.000 ksi

4. Load and Constraint Information

Load Set

[Load Set Name Foad 1

Load Type Pressure
fumber of Load Elements i

[Load value 0.000 ksi

Constraints

umber of Constrained Faces |4

5. Study Properties

esh Type Tetrahedral Mesh
fumber of clements 19543
fumber of nodes 34,078

[Solver Type astran

6. Stress Results

Type Extent Value X X P2
Minitmum 1.361e-004ksi [20.360in 0.667 in .118in
Masinum l6.621e-002ksi  [1.6401in B250in 17.116n

‘on Mises Stress

View Full Size

7. Displacement Results

Type Extent Value X Y z
vz [0.000e-000@ _ p1610im 11333m 8618 m
feetant Deplacetn wm [302004m) [10293in 0.000 18.060in

View Full Size

8. Factor of Safety

[Factor of Safety Value [573.908

View Full Size

9. Conclusion
10. Disclaimer
Important Information
“This report should ot be used to soley judge a design idea's suitability to a given set of environmental conditions. Siemens makes every effort to ensure that s products provide as much
guidance and help as possible. However this does not replace good engineering judgment, which s always the responsibilty of our users. A quaitative approach to engineering should

ensure that the results of this evaluation are evaluated in conjuncion with the practical experience of design engineers and analysts, and ultimately experimental test data. The results
contained within this report are believed to be reliable but should not be construed as providing any sort of warranty for fitness of purpose.
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Air Wipe Box
Material: Clear Polycarbonate
Thickness: 1/8"

Join Sheets with Polymer
Glue

All dimensions exclude the
i thickness
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