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Technician Internship at AQUA LUNG AMERICA
IDENTIFICATION OF IMPROVEMENT AREAS AND UPDATE FOR BC TESTING DEVICE 
&
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Summary

	Projects
	Description
	Work with 
	Page

	Main project
	 BC Testing Device
	David

& Jonathan
	

	BC weathering chamber
	Review existing documentation and update data log sheet for revised test protocol:

· Test result sheet

· Illustrative diagram

· BC Accelerated Weathering Test Diagram
	
	

	
	Design and install holder for the indicator control swatch
	 
	

	
	Repair the BC weathering device (UV bulbs, possible leak, fix the electric problem plugs…)
	
	

	
	 Run weathering tests on BC pairs : 

· Mares Rover and Aqua Lung Wave
	 
	

	
	Run additional tests:

· Tensile

· Tear

· Abrasion
	
	

	Graphic design
	 
	Robbert
	

	Aesthetical features
	Design the new women’s wetsuit line : 

First round
	Philipp
	

	
	Find ideas for a name for the New Women’s pearl i3
	 
	

	
	Design a Logo for Soul i3
	Design Team
	

	
	Soul i3:

· Pocket Design

· Design Elements, Cosmetics

· Back bag Design 

· Wrapture Patch

· I3 controller

· Sample Twilight, Pink, and Neutral and decide for production
	Patty, Rosa, Olivia
	

	
	AQA Washington: Boots, gloves and bags
	Liz & Scott Tsukamaki
	

	
	Design the new women’s wetsuit :
Second round
	
	

	
	Parallel design work:

· Bags AQA Washington

· Ladies Sol AFX

· Shot FX Neutral
	
 Todd
   Kazuko
	


BC Testing Device
1. Presentation of the project
My main project consisted in working on a device for environmentally testing BC’s which has previous been built and tested, working to the test protocol, identifying areas of improvement, and implementing updates. The project involves assessing the materials resistance of two buoyancy compensators in a chlorine and ultraviolet rich environment in order to compare their time ageing.
This device is a good simulation of weathering, in deed the buoyancy compensators are often used in pools which implies sunny environments and chlorine. This material testing is an essential step to determine if the product is a good commercial one avoiding aesthetic (discoloration) and technical (weakening) deterioration.
It appears also important to notice that this device does not replace the respective UV test and chlorine test which remain indispensable to work on samples. Currently, the company has the 3 machines: one for wash tests, another for UV tests and this weathering machine.

So I have been asked to identify areas of improvement, update data log sheet for revised test protocol and of course run the test on 2 BCs. The purpose of the test is to identify areas of improvement for the BC weathering machine and to make a comparison between a competitor the Mares Rover, and the Aqua Wave.
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Buoyancy compensator testing device
2. Define the framework
Before starting working on the machine, it was important to identify the framework. Thus the first part of the work was to become soaked with the subject so that I could identify the tasks related to this project. Thus I studied and reviewed existing documentation around the BC device (the “BC Testing Device Report”, the existing ETP-003, the illustrative diagrams, technical sheet for UV…) and listened carefully Jonathan’s and David‘s explanations.
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Afterward I was able to cut this project into different main tasks and subtasks in a Work Breakdown Structure (WBS).It is useful to divide the work into definable increments that is to say to provide a framework for the natural development of the overall planning and a control of the project.
WBS of the BC Testing Device
Then I assigned those tasks approximate durations and final completion dates. Thus, a GANTT Diagram (Appendix 1) helped me to effectively manage the project. 
3. Work realized

3.1. Update data log sheet for revised test protocol

Before starting the series of tests it was first useful to update and improve if possible existing documents concerning this weathering machine.

· Table sheet for results: ( Appendix 2)

For this test we wanted to control the irradiance thus I had a column for the irradiance whose one we will get ride of after this.

Also, this table suits for each BC; it includes room for the time, for chemicals addition, for the irradiance, for the control indicator swatch color measurement and for the BC color measurement at different places.

In addition, an 11 by 17 format makes it convenient and clearly readable
· BC color measurements diagram: ( Appendix 3)

We took photos of the two BC and identified areas of interests for the color measurement. Moreover we identified each material which composes BCs thanks to some burn test for the Mares.
Thus this sheet includes description of the 2 BC, a clear diagram of where the color will be measured with a caption registering different materials.

· BC Accelerated Weathering Test Diagram : ( Appendix 4)

Add some improvements in order to make it clear (above all for the cycle).
3.2. Design and build a new part to hold the indicator control swatch sample
After having reviewed the existing documentation and having being introduced with the machine it appears to me that the current system that is used to hold the indicator swatch sample was not very accomplished.
Thus I start to imagine a convenient system which will hold the indicator swatch sample. Concerning this step, I imagined a convenient holder, took machine measurements, constructed parts and make an assembly on SolidWorks then finally created the holder.
This new indicator swatch holder is composed by: (Appendix 5, 6)
· A lower holder: made with 2 lower hook and a spacer 

· An upper holder which is composed by the upper spacer , 2 holder for the upper part and 4 mobile part

· A middle part
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Assembly of the indicator swatch holder 
(with SolidWorks)
3.3. Repair and prepare the machine
After this step we thought we were ready to start running the test on the two BC but we have quickly been confronted with some problems. 
First of all three lights of one tank did not work so we put them off and realized that it was due to the water there was in the tank.
We came to a conclusion after some test that there wasn’t a leak; we replaced two transformers in order to repair the UV bulbs.
Moreover, we made new electric connectors for the UV bulbs so that it was much more convenient and finally cleaned all the tanks in order to fill them with clean water. 

When I first start to run the test an electric problem has quickly appeared. Indeed, for a security concern, the courant which supply the BC machine was cut down after 1 hour and half. As a matter of fact we did series of test in order to identify where the problem took its roots. 

First, it appeared that the problem was due to both tanks and especially to the light bulbs.

A GFCI safety outlet monitors the amount of current flowing from hot to neutral. So we finally figure out that the GFCI safety outlet which was linked to the machine was more sensitive than the one which is in the pool area. We switched them and the machine finally worked. 
After 7 days of testing the machine stopped running. We figured that it was due to a big amount of water in the back UV box. We fixed it with Plexiglas in order to continue running the test with the other box but it is sure that it will not last. The two plastic boxes need to be completely replaced.
4. Work results

The result (Appendix 7) on the two BCs is really satisfactory because obvious. 
Indeed, the Mares Rover has turned orange after 2 weeks of testing whereas the Aqua Wave still looks good. 

	
	BEFORE
	AFTER

	MARES
ROVER
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	AQUA WAVE
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To sum this test up, we noted a strong discoloration for shoulders and pockets of the Mares, Rover. The result of the test on the Aqua Wave is really promising since it has just undergone a discoloration acceptable on the seams and on the bank tank. The only one part where it could be a problem is the TPR Overmolding on the powerling body because it has became sticky after the test.
4. Additional Test (Burst, Tensile and Tear Test)
	(Lbs)
	Mares
	Aqua

	After test
	12
	14

	Average
	-
	16


· Burst Test :

We end up with good results for the burst test.

· Tensile Test :
 -On fabrics

	(Lbs)
	UP
	SIDE

	 
	Aqua
	Mares
	Aqua
	Mares

	Bladder
	74.225
	84.38
	44.68
	51.06

	Pocket
	114.3
	42.102
	110.1
	70.252

	BackPad
	105.38
	114.2275
	114.2
	114.2


According to this test, the Mares bladder material seems to be more resistant after the test than the Wave Aqua Lung. But without surprise the fabrics on the pocket has bad results for the Mares Rover but good ones for the Aqua.
-On webbing

	
	Aqua
	Mares

	
	New
	After a triple wash and UV exposure
	After the BC weathering test
	After the BC weathering test

	1'' web
	570
	126
	100
	470

	1.5'' web
	469
	207
	400
	485

	2'' web
	467
	256
	356
	-


                    SLIPPED

This assessment of the webbing strength reveals a weakness for the 1’’ webbing (solution dyed nylon) using in the Aqua Lung Mares.
· Tear Test :

- On webbing
	
	Aqua
	Mares

	
	New
	After a triple wash and UV exposure
	After a BC weathering test
	 

	1'' web
	88.7
	8.8
	63.4
	58.8

	1.5'' web
	83
	3.7
	8.38
	24.7

	2'' web
	101.2
	6.2
	13.54
	


The results show a weakness for the 1.5’’ webbing in the Aqua Wave.
	 1000D Cordura
	Aqua
	Mares

	FILL
	2.625
	3.86

	WARP
	3.58
	3.3



- On fabrics
· Break test (Buckles) :

	
	Mares
	Aqua

	 
	After the BC weathering test
	After the BC weathering test
	New

	1'' chest 
	155
	170
	235.5

	1.5 '' shoulder
	177.5
	219
	222.5

	1.5'' waist
	210
	219
	222.5


The result on the tensile test for the buckles is satisfactoring.
5. Work analysis 

The company therefore has a protocol updated for using the machine safely to test two BCs and above will have soon a functional and reliable machine once some changes made.

During the tests campaign, the BCs left several days in the idle machine remained very wet. This recreates a realistic environment but the problem is that when we take the color measurements the bottom of the BC’s are still wet. It would be interesting to add one other pomp inside the machine which enables to drain more water so that there is still enough water to create a humid environment but in the same time the BC are dry for taking correct measures.

It was also interesting and good for the company to note the obvious difference of ageing between the Mares Rover and the Aqua Wave. Indeed it confirms that materials picked by Aqua Lung resist well to time ageing. It was also interesting to note that some material of the BCs, not currently tested with chlorine and UV, have been damaged. Indeed, some grey plastic which hold the tank and TPR Overmolding on the powerling body has undergone some changes. 

Afterwards it also appears that some webbing material used on the Wave don’t end very well with the tensile and the tear test.

The machine allows making some practical tests on BCs. However, it has some limitations and can also be improved.

First of all the plastic boxes have to be reconstructed entirely so that the machine is reliable concerning leaks.

Moreover, during the wash test, the BCs were not totally immersed in the water and so the shoulders have not undergone the complete wash test. The shoulders are not really exposed to the UV light either; the action of ultraviolet is mainly on the sides of the BCs. It can’t be overlooked because shoulders are probably the part the most exposed to sun in a real diving situation. 
So it might be interesting to add more water (unless 110 gallons) and to add a mirror on the inside lid of the machine so that UV beams can be reflected and reach the shoulders. 

After running the test it appears to me that there is no really need afterward to take a color measurement each time. It is important to determine important spot for colors measurements. But it is interesting and representative enough to take pictures before, during and after the test to follow the BCs’ evolution.
6. Appendixes

Appendix 1: GANTT Diagram
Appendix 2: Table sheet for results 

Appendix 3: BC color measurements diagram
Appendix 4: BC Accelerated Weathering Test Diagram 
Appendix 5: Assembly of the lower Holder and drawing of their components 
Appendix 6: Drawings of the other parts which compose the indicator swatch holder 

Appendix 7: Results of the tests cycle on Mares Rover and Aqua 
Test report



























































Do some tests to see where the problem comes from





Fix the reseat problem





Fix the leak problem





Position of the indicator swatch sample





Lower part





Upper part





Lower Hook
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Study the machine





Study the color indicator: �CAPSURE





Identify and study tools required
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Make a comparison�between the 2 two BC’s





Gather Work Results
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