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8% 9% O transportation
B aerospace
19%, O construction
B consumer

B electronics

5%

34% ] .
11% B industrial
B marine
oo 1%
2000 data 7% E corrosion

No Employees(No.):10000-12000

Turnover: £800 million finished parts (compared with £25billion
globally)

Export: 40%
Forecast 5 yr growth pa : 4%
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Importance of Cost
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Cost vs Performance
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« COST, including tooling
« Specific mechanical properties
* Predictable performance

* Everything else!
— High quality finish — Recyclability
— Damage tolerance — High tolerances
— Integration into production process ~ ﬁdged value Harsh
— No visible trimmed edges - reriormance inhars
] ; e o environments
—  Structural integrity over lifetime

) . — Impact energy absorption
— Consistency and traceability _  Etc etc
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Volume

Performance Complexity/
number of parts
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Manufacturing Methods nen
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Capital Cost vs Cycle Time
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O ATL

O Autoclave

O Injection ORTM
Moulding
O SMC
o Vac Bag O Hand lay-up
Infusion
Low Cycle Time Hi
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Choice of Materials and Process ncn
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Materials

Cost/Part vs Production Number vs Production
Method

Raw material —e— Carbon/Epoxy RFI
cost —8— Glass/Epoxy RFI 1.000,000
Composite in Ni
Carbon/EpOXy i —¥— Steel in Steel
Glass/E poxy \ —e— RTMin Composite tool 100-000
Aluminium \ ——RTMin Ni
T —— SMC Steel
Sl g —— Alum. (draw die) 16000
= Alum (superform)
§ Prepreg carbon
W K T~~~ -. .
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No. Produced

10 100 1000 10,000 100,000 1,000,000
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Changes in Skills
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Wet Lay-up Infusion

« Manual application of « Resin and fibre
resin and fibre combined by process

* Quality of part is » Quality of part is not
dependent on skill of soley dependent on
operator skill of operator

» High skills level * Design for
developed over time manufacture sKkills
(akin to plastering) needed to optimise

process
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Skills Development Priorities ¢
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 New processes
— Awareness
— Implementation

* In-house design for manufacture

* In-house structural design and FEA

* Integration of composites and metallics
* Inspection QA/QC capabilities
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Training Provision Needs nen

- Maticnal Composites Metwark
SHEEE AT A node of the Materials KTN

 Local practical/hands on courses for
transfer of best practice

« Supporting HEI courses for theoretical
background

* In-house training logs to monitor on the job
skills development

 National certification of courses
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