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BLADE Upper Cover Starboard
State of the art – Background

BLADE Upper Cover project undertaken by GKN Aerospace aims to develop, integrate, manufacture and demonstrate technologies, aiming to greatly improve the environmental friendliness of future transport aircrafts and business jets by investigating, demonstrating, manufacturing and testing laminar flow wing surface. The flight demonstrator deploys the use of composite materials and advanced manufacturing techniques to provide the step change in technology required to meet the challenging aerodynamic performance, weight and cost criteria.
Objectives

The objective was to demonstrate the technology for producing cocured structure of carbon Upper Cover and stringers by producing two demonstrators, to validate the manufacturing process, materials and tooling and to deliver:
•
Representative section of the composite upper cover to validate manufacturing concepts and through examination to provide engineering feedback to design and stress activities.

•
Provide critical spring compensation data for full scale tooling suite manufacture.
• 
Prove the flexible tooling and all tooling concept
Description of work

To manufacture and assess manufacturing demonstrator of the BLADE composite Upper Cover Assembly, GKN produced Flexible tool and Tolerance control jig to control and hold all datum features. Mid-Scale demonstrator 2 (MSD2) represents the outboard 2.2 metres of the full scale flying BLADE Upper Cover.  It includes:
basic skin; co-cured stringers; stringer run-out details; co-cured spar cap; joggle joint; co-cured rib feet. Post cure operations were carried out: NDT; sectioning for microstructure examination and laminate quality; panel thickness assessment.
Results

Tooling concept was proved to be adequate for manufacturing full scale demonstrator. 
There was a good correlation between the NDT capability and the defect standard required to validate the NDT result.

a) Timeline & main milestones

The milestone achieved for that period is the manufacture of the mid-scale demonstrators and the analysis carried out as a vital point of learning and understanding the process prior design and manufacture of full scale demonstrator and tooling.
b) Environmental benefits

Substantial benefits to the environment can be achieved from expected NLF results like:
· up to 8% A/C drag reduction
· up to 4,6% fuel burn saving
c) Dissemination / exploitation of results
QRM project updates
Internal and External presentations
d) Communication

Periodic reporting
Review meeting with Airbus and Clean Sky partners.
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