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1.0 Introduction








 	The first day of placement, the several staff brought me to look around and explained that what is the function of the Mechanical department and explain the product of this company. From  that day, I have know  more about what is the real Mechanical Engineer.


                   By my observations and some people told me, I realize more about the company and department. So the follow chapter, I will simply introduce the company and the main product  in Monkstown.





                  Also. I have collect some detail of my department on internet and. I will introduce what is the function of my department and show you some picture of method they have used it in Nortel.


                From day to day, I have learn more about Pro/eng which is drawing software. So my boss (Mr. Jordan) Gave me a project to do that is a design drawing. I have involved this task and I gain more experience for drawing. I will tell you what about this project and show you my design.





              At last, I will summarize the industrial experience what I have gained during placement. And I will tell you what is employee attitudes, management actions, labour relations.


 





Company


2.0 Introduction


            Nortel is one of Northern Ireland’s most advaned manufacturers and a leading exporter in the region. Building on 32 years of successful operation in this part of the Unit Kingdom, Nortel is now engaged in world-class design and manufacture of telecommunications transmission systems, specifically the fiber World range.





            Nortel combines manufacturing on the Monkstown site with a Research and Development centre which is part of Bell-Northern Research, the group’s R&D subsidiary. This co-location provides a uniquely fruitful alliance, enabling the R&D function to work hand-in-hand with the product manufacturing operation.





            From Morkstown, Nortel suppliers customers in more 60 countries with state-of-the-art telecommunications equipment for transmitting voice, data and video information at speeds of up to 2.4 gigabits per second - the equivalent of 32,000 simultaneous telephone calls going down a length of optical fibre no thicker than a human hair.





             This equipment is critical to the operation of telecommunication systems, whether they are processing millions of telephone calls and data transmission between digital telephone exchanges or providing cable TV to homes. Such equipment lies at the heart of future communications. It remains invisible to the end users but it is the technology that, for them. makes the information superhighway a reality.


                   


	The Monkstown plant, situated on the northern shore of Belfast Lough, between the city and the University of Ulster began life as a manufacturing facility for Standard Telephones and Cables and underwent several development prior to


STC’acquisition by Nortel’s manufacturing base for European Standard(ETSI) transmission products for world markets.








2.1 Monkstown’s products are supplier  worldwide


	


	More than £30m has been invested over three years to ensure that Monkstown’s processes and products can meet and indeed exceed global competitive standards. In addition, the R&D budget at this location exceeds £17m annually.


Nortel’s Customers


           Among customers in the UK are British Telecom, Mercury, Energis and cable TV companies. Elsewhere we supply and service customers such as the Moscow Underground communication system, Bulgaria Telecom Company, the Ariane Space Centre in Frence Guyana and Liaoning Provincial Telecoms in China.                        


	With customers in Europe., Caribbean and Latin America, Mew Zealand, China and the far East, the Monkstown plant is at the centre of Nortel’s World of Networks. 


The laboratory’s skills have meant that Nortel Worldtrade has transferred owenership of design support for a range of managed bandwidth fibre optic and cable transmission multiplexers to NITEC.





Product Development


	In addition they develop multiplexer that extend high bandwidth communication links to business premises or the home. These products are deployed as networks which enable voice, data and video communication links between towns, cities, countries and continents. They form the networks that carry the communications traffic of the “information superhighway”. The laboratory’s mandate is to design, introduce to manufacture and support portfolio of products.





	While current applications are mainly in voice and data communications, the newest range of broadband products under development will allow applications such as targeted advertising, distance learning, working from home, home banking, home shopping and video on demand.


	NITEC has established a successful track record for product design and is a low cost and high effective development resource for the company.


Mechanical Department


3.0 Introduction


	The NITEC mechanical engineering department is located on the Monkstown, Northern Ireland site adjacent to the manufacturing operation.


	The department embraces mechanical design, printed card layout, thermal management and project management. Design experience ranges from young graduate engineers to wily old foxes with many years at the technology front end.


	Mechanical design experience ranges from the smallest of plastic pieceparts to zone 4 earthquake equipment racks: from small customer premises equipment to outside plant. Circuit pack layout expertise is well up to date with the latest emerging technologies and processes.


	Interworking with other Nortel sites, world wide, is considered the norm subcontractors have access to the Nortel secure file server. This provides for fast model builds and for fast transfer of design data.





Project:-


 In Mechanical department, they have to follow the different team of the product .


COAXNODE


SATURN


SWTICHING


TN-1X


TN-16X


Design Expertise:-


FAST PROTOTYPING


MECHANICAL DESIGN


OUTSIDE PLANT


MECHANICAL QUALIFICATION TESTING


STRESS ANALYSIS


THERMAL MANAGEMENT





3.1 Mechanical Design


	


	Mechanical  design is a stand alone function within the Northern Ireland lab and primarily service all product design programmes being undertaken in NITEC ( Northern Ireland Telecommunications Engineering Centre). Mechanical design support is also provided to the Monkstown manufacturing operation and to development programmes being undertaken in other Nortel labs.





	All the normal Nortel design tools and file transfer mechanisms are used ensuring fast transfer of data. All our major subcontractors have access to a Nortel secure server - again ensuring rapid transfer of data between ourselves and our supplier. Essential ingredients in minimising time to market time scales.





	Design expertise ranges from the development of small plastic moulded parts to complex equipment mounting racks - generally to the ETSI specifications. A good working knowledge of Bellcore specifications has also been established.





	Recent major successes for the group include the zone 4 TN16X rack, for development in Mexico, and the mechanical packaging for the CoaxNode currently being deployed by NB Tel, Canada.





	More recently support has been provided to manufacturing operations in the transfer of DMS 100 product( for the European market) from North America and supporting  thermal testing of street cabinets for CATV industry.





Key areas of design expertise are as follows:-


plastic moulding 


sheet metal fabrication - racks / cabinets / enclosures


casting


extruded sections


connectorisation / cabling / cable management


stress analysis 


fast prototypong / stereolithorgraphy


industrial / graphic design


value engineering / cost reduction


ETSI / Bellcore specifications


design for manufacturability / instalability


programme management / new product introduction.


�
3.2 Mechanical Qualification Testing





	The operational test require the equipment to be functional(passing traffic) before, during and after the testing. The type and size of equipment being tested can range from a telephone handset to a 600mm X 300mm X 2.2 Metre fully equipped rack/bay (weighing up to a 1/4 Ton). Testing of the smaller types of equipment(telephones, shelves etc.)can be carried out at the Monkstown facility in Northern Ireland. Testing of the larger products is usually carried out at an approved test house, under the supervision of a member of the mechanical design team at NITEC.





The Mechanical Qualification function within the department consists of the following activities:-





Identification of relevant National or International standard and catagority of compliance required.


Writing test plan and obtaining approval from relevant department including Product Integrity.


Managing and overseeing the tests.


Writing test report with conclusions and recommendations.


Modifying design and re-test if required.





Mechanical Qualification programmes successfully undertaken by the Mechanical Design Department at NITEC include:-





Mechanical Qualification of the ‘RELATE’ range of telephones for British Telecom.


Mechanical Qualification of various ETSI Racks equipped with TN1X shelves.


Mechanical Qualification of TN16X Product ( Standard Rack + Shelves ).


Mechanical Qualification of TN16X Strengthened Rack Assembly ( Seismic ) to meet the requirements of the Zone 4 category as defined in NEBS-63-CORE.





Typical tests include:-


Transportation / Storage / Operational


Other Qualification activities undertaken by the Mechanical Design Team include working with suppliers and the Nortel PACE group to obtain approval of new and custom designed connectorisation systems. These include high density coaxial, board to board, backplane to plug in unit and fibre optic systems.


�
3.3 Stress Analysis - additional design tool 





	Stress Analysis, or otherwise known as FEA (finite element analysis), is a method by which a designer can improve and optimise an initial component design, to idealy suit the environment within which it will be used. Practically, this will mean the reshaping of certain areas of the part, the removal of redundant material and the smoothing out of highly stress areas. The tool can be used on the smallest of plastic mouldings up to complex equipment racks.





How is it carried out:-


	After modelling the part in the 3D solid modeller it is then imported into a Stress Analysis package (ANSYS). From here..





the characteristics of the material which the part is to be manufactured from is inputted, 


the part is meshed, i.e. it is divided up into small 3 dimensional nodal areas whose mechanical displacements will be recorded by the package,


the part is then subjected to loads and forces similar to those which bit will be                                             subjected to in its working life.   





	The package then processes all the above information simulating the performance of the part in a virtual 3D CAD environment. the package produce a 3D image displaying minimum stressed areas to overstressed areas in a meshed colour shaded format. With this information the designer can go back to the 3D solid modeller and adjust the shape, size and weight of the part to meet all the requirements asked of the part.





	Again and again the part can be imported into the analysis package to finally attain a design which is fully optimised to its working environment. the result will be a part,  which in most cases is simplified, strengthened, lightened and any possible stress concentration areas removed.


�
3.4 Rapid Prototyping


Stereolithography (SLA)


	Designers and engineers working on product development need models to ensure that the design is going in the right direction. This is of particular importance for injection mould tooling, as costs are made, enabling us to implement  any modifications and to optimise designs before we commit to the tooling cycle, which in turn has a knock-on effect on the whole design/development/ manufacturing cycle. Nortel address this problem by using the STEREOLITHOGRAPHY process as a method of rapid prototyping to help keep lead-times and costs to an absolute minimum. 





	SLA is basically a process which can VERY QUICKLY produce DIMENSIONALLY ACCURATE acrylic or epoxy models from computer generated  ‘3D’ model files (No time consuming fully dimensioned drawings req’d.). Secondary processes can then use these models as masters for a variety of plastic moulding and metal casting processes to produce additional samples in a very short period of time, typically in a few days.





What dose it work?


	Proprietary software converts the 3D CAD model into 2D profiles of the desired thickness supported by a suitable structure. Each profile is built up by scanning a UV laser beam over the surface of photopolymer resin, curing as it scans and bonding adjacent layers to form the desired 3D model. On completion of the final layer, usually in a matter of hours, the model is removed for cleaning and UV post curing. Finally the support structure is removed and the part is ready for finishing, polishing, machining, plating, etc.





What applications are the models suitable for?


Evaluation with regard to fit, form and function.


As patterns for vacuum castings.


As patterns for direct investment castings.


The Disadvantages is which SLA models are not really suitable for use in conditions or applications where they will be subjected to heavy loads or stresses, although ‘clip’ and ‘snap-in’ features can be reproduced and the models assembled together.


�
3.5 Outside Plant Products and Applications





	Since 1993, the NITEC mechanical engineering group has been involved in outside plant(OSP) programmes for both European and North American deployment. With each successful project has come an increasing awareness of the challenge in designing for the extremes of environment encountered. Design and testing products that are now operational in locations as diverse as the Far East and Northern Canada has allowed the group to grow in experience and expertise.





	Associated with Telecom Operators looking to offer new and more cost effective service has been the trend for central office and transport equipment to migrate from its normal environment to that of roadside cabinets. Operating equipment in what is essentially  the Access domain, can pose real problems, Temperature, vibration, moisture ingress and dust are the main culprits.





The following are one of the major OPS progammes undertaken in NITEC:-





	1996- Thermal Testing of TN-1X/S in OPAC cabinet at RTP. As part of this product development for the Philippines, engineers from NITEC travelled to RTP to carry out thermal qualification tests( high temperature and solar loading) on the TN-1X/s transport multiplexer when fitted inside the OPAC roadside cabinet. This cabinet also contains a concentrator unit for up to 640 phone lines as well as the DMS modules to provide switching for 30 simultaneous calls.





General


	NITEC has its own thermal test facilities. These can be quickly supplemented with access to other local and UK based NAMAS approved test house- not only for thermal work, but for the full spectrum of operational, storage and transportation tests required under European or North American Standards.


	The group has a strong working knowledge of both ETSI and Bellcore operating specifications and a good relationship has been established with the key street cabinet manufactures within the UK, who like Nortel, design their products for world wide applications.








�
3.6 Thermal Management


	Heat is generated as a result of electrical energy being converted to thermal energy during circuit activities. The reliability of the semiconductor devices is directly affected by its operating juction temperature.





	Therefore the aim of thermal management within NITEC is to properly control the operating temperatures of the semiconductors that make up the equipment by a safe, efficient and economical removal of this heat.





Thermal management Techniques ( ANALYTICAL)


	Thermal management techniques are used to perdict the airflow and air/component temperatures within the proposed product design. Thermal analysis techniques are employed which comprise the application of heat transfer theory to perdict air and componrnt temperatures in simple steady state flow systems.





	For more complex cooling problem CAD based engineering together with numerical simulators and calculation of heat processes  is an increasely important technique At NITEC.





Thermal Management Techniques(EXPERIMENTAL).


	Thermal test experience within NITEC ranges from high and low temperature performance tests to solar load testing of outside plant equipment. Climatic test experience includes long term high and low temperature testing, high humidity testing and thermal shock testing.





	All tests are completed per-gate 2 and ensure Product Integrity and compliance with the environmental requirements of ETSI and Bellcore specifications.


Facilities available.


Experimentation in Product Development.


Product Characterisation for Outside Plant. 


4.0 The brief of this project


	The Strangford Stone project which the plan is to erect a megalith of Mourne Granite, standing ten metres above ground when erected and weighting around 25 tones, on a hill in delamont country Park, Killyleagh, County Down. It will be erected using only the muscle power of 1000 young people from all sections of the community, who will been carefully selected and trained - supported of course by the expertise of the consortium members.





	The Strangford stone will be a simple rectangular  shape and will have a rough, unpolished finished. The site has been selected for maximum visibility and the standing stone which, at twice the height of a double-decker bus will be a new landmark for sailors, pilots and all travellers around the shores of strangford Lough.





	At the planned height of 10m (nearly 33 ft) above ground level, it will be the tallest standing stone in these islands. Its stability will be assured by a further 2.5m ( over 8 ft) of the stone being below ground which will be supported in a foundation designed by professional engineers and constructed using modern techniques. Its security is thus guaranteed.





Transportation 


	Granite is a very hard rock which is extremely strong when loaded in compression. This should ensure a very long lift once it is finally in position at Delamont. However, granite is relatively weak in tension and it is likely that it must be supported on its journey from the mountain quarry to the site at Delamont and also during the erection process.





	In order to measure the mechanical properties of mourne granite a series of tests have been conducted in the laboratories of the department of Aeronautical Engineering at Queen’s university Belfast. These tests have shown that Mourne granite has a tensile strength which is about one tenth of that of aluminum or steel. A computer analysis of the stresses in the rock while it is being pulled from the horizontal to the vertical is now under way. the results of this analysis will be necessary during its transportation and erection.





	It will also be necessary to provide a mechanism which will ensure the safety of both the one thousand youths, and the rock, during its erection. The resulting mechanism will have to maintain the position of the rock in spite of any foreseeable failure, including a rope breakage. The current concept employs a combination of mechanical and hydraulic devices to meet these requirements.





	The design and manufacture of the cradle which will transport the stone from the Mournes, and the process of doing so, to the site at Delamont.





Conclusion


	At the  week fifth , I have been given the project by Alan Jordan who is a group of manager and I was working with him. So he had asked the supplier for material to produce a cradle which supporting the rock during its transportation and erection.





	Mr.Jordan gave me the basic idea to design a cradle and I draw the design to satisfied his required. During the process, I have a many problem but the staff are very helpful. Finally, I finished the two design of drawing, whatever the design will be use or not, I have learn more about Pro/eng this software and gained the experience from this task.  


More information  in the follow page  





�
5.0 Manufacturing


	I went to visit factory with the staff from factory , he explain the product lines which pack the whole component to PC board by machine. There is have a lot of technician to do the testing for the product, from the mechanical testing to electrical testing. According to the order from customer, they pack all the required PC board into the cabinet and then testing the product is working. I have asked about the new product line is coming , so what about the old one. he said they will reduce the old product from day to day. The manufacture department is very close with mechanical department and they are keeping contact everyday.





What is the manufacture of Nortel’s FiberWorld family of transmission products incorporates?


high-speed surface mount assemble lines


Reflow and insert gas wave soldering machines


in-circuit test equipment and environmental stress screening chambers


custom functional and systems test facilities


computer integrated manufacturing from one end of the process to the other.  





And Monkstown has introduced five key measures by which everyone can judge their performance. The measures cover:


delivery on time to customers


profitability


inventory


Quality


employee satisfaction


6.0 The network system


	They are using Sun rise network system which provides for fast model build and for fast transfer of design data. And the software of Pro/eng which can transfer the design to Canada quickly. But the problem is that they brought the license for mechanical department at Monkstown, some people who got the password and use their license in somewhere. They are knock-on with the computer because they lost the license.





7.0 Management


	In this company, the employee have been provided very good welfare, they are not under pressure to working everyday. Also, they are provided some training programme from different department or different group that has enhanced confidence and motivation. Its achievement in creating a culture where employees thrive on change has been recognised with a regional award to the plant under the UK  National Training Awards scheme. In my department, they are very friendly and very helpful to help each other. They have a general meeting for whole design group regularly and the outstanding of  employee are given award by company which is very strong motivation in this company.


  


8.0 Conclusion


	This placement has brought about a more in-depth knowledge of mechanical design . It has also given a hands on experience of drawing skill. the company is a friendly and exciting place to work in where you can get to know about  new engineering developments and technologies. I enjoyed my placement and feel it will been of real benefit for my future, whatever that may be.


University of Ulster
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