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Proven Advantages of Single Stage Overmoulding in 

Advanced Composites Manufacturing. 

 

Abstract: CCP Gransden Ltd recently unveiled an advanced single-stage 

overmoulded CF-PEEK thermoplastic composite access panel for aerospace 

applications; manufactured in a fully automated environment within 3 minutes. The 

manufacturing method presents numerous advantages over traditional options. 
 
[Below, CCP Gransden Ltd logo]. 

 

 
 

CCP Gransden delivers performance improvement to clients through specialist 

manufacturing with advanced composites. The company has a long history, with 

proven experience using Advanced Composites since the field was first developed. 

CCP Gransden employs a team of skilled staff and invests in sophisticated 

equipment, allowing the firm to boast one of the UK’s widest selections of advanced 

composite manufacturing processes in-house.  
 
[Below, some of CCP Gransden’s key sectors of expertise]. 



Proven Advantages of Single Stage Overmoulding in Advanced Composites Manufacturing 

 

2 
 

SINGLE STAGE OVERMOULDING COMPONENTS 

 
CCP Gransden’s innovation is a thermoplastic composite technology with a full-

scale demonstrator focused on aerospace structural applications. The technology is 

termed “single-stage overmoulding” and combines the thermoforming of aerospace 

grade pre-consolidated laminates with injection moulding compound in a fully 

automated cell. This single-stage process also eliminates multiple machines, 

multiple tools, and process steps -contributing to a safer, leaner, more efficient 

process. 

 

The demonstrator component is representative of a typical access panel on an 

aircraft wing. It is a net formed carbon-fibre/PEEK composite laminate featuring 

gentle double curvature.  Injection moulding is used to create stiffening elements to 

enhance directional rigidity and seal the edge of the laminate. 

 
[Below, CCP Gransden’s New Single-Stage Overmoulded Aerospace Access Panel 2020] 

 
 

Existing processes to manufacture such aerostructures typically involve the manual 

fabrication and slow autoclave cycling of thermoset composites requiring 

considerable infrastructure to respond to any swift increase to rate demand of 

commercial aircraft. Moreover, alternative processes currently on the market using 

© CCP Gransden 2020 
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thermoplastic composites typically involve welding of multiple laminates in a 

multistage process, being significantly less cost-efficient. 

 

Single stage overmoulding is an enabler for high-volume manufacture, with a cycle-

time of less than 3 minutes. This target demonstrator component is capable of a 

TAKT time of 1 minute, equating to 220,000 components per annum in CCP 

Gransden’s production cell. This better meets the future volume requirements for 

aerospace as well as those of the automotive sector. 

 

In this single-stage process, both the thermoforming and over moulding injection 

processes occur simultaneously within a single tool. A 6-axis robot collects a 

laminate blank from a magazine (which can hold hundreds of blanks). Next, the 

laminate is moved to a specially optimised infra-red oven and is heated to melt 

point. Lastly, the semi-molten laminate is rapidly transferred to a press and upon 

closing a shot of carbon fibre-filled polymer of the same matrix is injected into the 

cavity. A melt-melt interface between laminate and injection moulded compound 

permits the fibre and polymer chains to bridge the interface forming a strong bond. 

 

Qualified aerospace materials are used, including pre-consolidated CF-PEEK 

laminates from Toray Advanced Composites and reinforced thermoplastic polymer 

pellets supplied by Victrex. Future enhancements would likely include UD tape-

based laminates for enhanced stiffness, integrated metallic foils for lightning strike 

protections, or the use of conductive polymer grades for electro-static discharge.  

 

Manufacturing quality is confirmed through the generation of a digital passport for 

each component using data from the process. In-line variation analysis adjusts 

moulding parameters and permits components with parameters falling outside of 

the set limits to be quarantined or for production to be automatically stopped. 

Evaluation of the data reports throughout production has been used to increase 

traceability on individual components, reduce waste via optimisation, and monitor 

the process for irregularities.  

 

Additionally, the process enacted at CCP Gransden reduces the likelihood of 

accidents with the operators and surrounding workforce. In existing publicised 

thermoforming processes, a human-robot interface is required to load blank 

organosheets onto the end of arm tool. At CCP Gransden a fully automated loading 

and unloading system has been integrated, removing the operator from the 

environment. Tool loading of the upper mould is automated. Components are net 

shape with an injection moulded edge which significantly reduces the likelihood and 

severity of injuries from handling un-trimmed cured composites. 

 

Supporting the aerospace industry’s push to go green, the single-stage 

overmoulding process within the Engel manufacturing cell at CCP Gransden has 

shown significant energy efficiencies over traditional manufacturing processes. 
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Despite an initial high-energy consumption of up to 700kW/hr, the actual energy 

required per component is low as there is no thermal cycling in the process, and the 

cycle time is low (less than 3 minutes). The Engel Cell at CCP Gransden uses their 

proprietary Eco-drive system, which further reduces energy consumption, cooling 

water consumption, and noise. Furthermore, single-stage overmoulding can be 

achieved in a fully automated manufacturing cell, removing the need for autoclaves, 

layup areas, and clean rooms, thereby significantly reducing the factory footprint. 

The technology also removes the need for consumables such as nylon bagging and 

sealing tape thereby reducing landfill waste.  

 
[Below: High Volume Manufacturing Cell at CCP Gransden] 

 

 

Furthermore, it is feasible to re-use the pre-consolidated laminate waste as a 

feedstock to the injection moulding granules, through a crushing and re-granulation 

process, thereby achieving near zero waste. The sprueless feature of the 

component design, tooling, and process results in minimal waste of polymer during 

production. In the cell at CCP Gransden -as aforementioned- the use of data permits 

a process which can be highly optimised, reducing quality defects and waste. 

Likewise, production can be stopped immediately by the cell should variations 

occur, reducing the opportunity for batches of defective components to be 

manufactured. The resultant opportunities contribute to the industrial drive to reduce 

CO2 emissions and produce evermore ‘greener’ commercial aerostructures. 

 

 

© CCP Gransden 2020 
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In summary key benefits of this manufacturing innovation include; 

 

➔ Greater potential for OEM’s to benefit from the numerous advantages of 

composites  

➔ Lean, safe, efficient automated process 

➔ Rate = 3 minute cycle time 

➔ Reduced component cost  

➔ Reduced factory footprint required 

➔ Reduced waste material 

➔ Increased quality control and validation 

➔ Recyclability - Thermoplastic matrix 

➔ Lower energy demands in production 

➔ Design integration and freedom 

 

APPLICATIONS OF THIS TECHNOLOGY 

 
The end user of this advanced single-stage overmoulded CF-PEEK thermoplastic 

composite access panel is an Aerospace Tier 1 (Anonymity protected through Non-

Disclosure Agreement). This innovation enhanced structural design, optimising the 

performance of the component to meet the end-user’s needs through: 

• Inclusion and design freedom of ribs 

• Localised reinforcement to enhance fastener bearing 

• Design freedom to target isolated structural load cases 

 

Composites are increasingly needed in aircraft to respond to the variable cost of oil, 

and pressures due to environmental concerns. Aircraft which can replace more 

weighty components (usually metal) with lighter composite materials benefit from a 

better thrust-to-weight ratio, with reduced emissions and lower fuel costs. 

Composites also have high impact resistance, thermal stability, damage tolerance, 

and better corrosion resistance than traditional metals. 

 

The greatest benefit of this innovation to the end-user will be the scope to scale it 

up. Pre COVID-19, production of single aisle commercial aircraft struggled to meet 

demand. With over 6,000 outstanding orders, Airbus were striving to increase 

production rates of the A320 family from 60 to 100 aircraft per month. With 

traditional autoclave processes at full capacity in production lines, it would have 

been difficult to increase production rates without further investment in additional 

tooling, additional staff, and increasing factory footprint. From a smaller factory 

footprint, the greatly enhanced manufacturing rate of CCP Gransden’s single stage 

overmoulding process could outperform larger traditional methods. 

 

The progressive decarbonisation of the air transport industry and the objective of 

achieving carbon-neutral growth continues to feature as a hot topic, increasing 
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demand for lightweighting such as advanced composites. When ‘greener’ 

aerospace manufacturing levels rise, using traditional processes it would be difficult 

to increase production rates without further investment in additional tooling and 

increased factory footprints. Similarly, as has been shown recently following COVID-

19, many operator-heavy manufacturers risk being left with surplus staff and not 

being able to provide job security during quieter periods. CCP Gransden’s single 

stage overmoulding process can reliably meet high volume demands with an 

efficient small team. With the fully automated and optimised single stage 

overmoulding production cell at CCP Gransden, over 220,000 components can be 

manufactured annually (dual shift), or 110,000 components on day shift only.  

 

Within a typical aircraft, there are several opportunities to replace existing processes 

with overmoulding in the fabrication of a number of components including: 

➔ Replacing autoclaved pre-preg panels containing a core. 

➔ Replacing access panels made from multiple thermoplastic skins joined 

using thermal welding. 

➔ Optimising existing thermoplastic ribs, brackets, and clips. 

➔ Aircraft interior applications such as seating and galleys using PEI polymer. 

 
[Below: Commercial Aircraft Wing] 

 

 

This innovation is one of several technologies at CCP Gransden which enable 

robust and lightweight composites to be manufactured for high-volume 

applications. Previously, advanced composites have typically been restricted to 

high-value, low-volume platforms. Further opportunity exists in non-aerospace 

© CCP Gransden 2020 
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markets. In the automotive sector, overmoulding is seeing increased applications 

particularly in the structures within the interiors. Typical annual automotive volumes 

range from 10,000 to 200,000 vehicles per model, with multiple applications per 

vehicle. 

 

Moreover, this innovation is also very applicable to defence projects. CCP Gransden 

has proven experience as a trusted manufacturer for several security and defence 

primes -such as Thales. 

 
[Below: CCP Gransden manufacture specialist advanced composite missile launch canisters and optical cases 
for the Thales Starstreak system.] 

 

 

CCP GRANSDEN’S CONTINUING DRIVE TO 

INNOVATE 

 
CCP Gransden were the primary developer and integrator in achieving a fully 

automated single stage overmoulding process.  

 

In 2015, CCP Gransden was an SME (Small Medium Enterprise) with over 120 years 

in business, of which the past 40 years had involved accruing considerable 

experience in traditional composite technologies. Faced with a transforming market, 

CCP Gransden undertook a £2.7 Million research programme part funded by Invest 

© CCP Gransden 2020 
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NI, entitled INTERACT (Integration of Intelligent Equipment for Rapid Advanced 

Composite Technologies) and focusing on the future aerospace market. 

 

The primary objectives were: 

➔ Develop a high-rate, high quality, and repeatable production cell through the 

integration of intelligent equipment for the manufacture of advanced 

composite structures  

➔ Develop and integrate new processes including the thermoforming of 

continuous fibre reinforced thermoplastic composites, single stage 

overmoulding, and High Pressure Resin Transfer Moulding (HPRTM). 

 

In 2016, CCP Gransden engaged with Engel to design and commission a fully 

automated manufacturing cell. The thermoforming process was established in 

collaboration with Toray Advanced Composites. At the same time, CCP Gransden 

also expanded its in-house capability with high-quality supporting equipment which 

included a Belotti CNC, FLOW waterjet cutter, Dalby paint booth, and ZUND fabric 

cutter. Having established a skilled engineering team and invested in upskilling of 

operations staff, CCP Gransden continued to develop the overmoulding process 

culminating in a generic application demonstrator using aerospace materials (such 

as PPS) by 2017, which received a positive response from the aerospace and 

automotive industries.  

 
[Below: CCP Gransden’s 2017 Overmoulding Demo] 

 
 

© CCP Gransden 2020 
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In parallel with technical developments, CCP Gransden sought to take the 

technology to market. A major Aerospace Tier 1 with a facility in the UK (Anonymity 

protected through Non-Disclosure Agreement) collaborated with CCP Gransden on 

the design of a typical aerospace access panel and was able to apply new design 

freedom that satisfied manufacture guidelines. This customer was able to 

demonstrate a clear application, where single-stage overmoulding would have 

performance and commercial advantage over the existing production materials and 

processes.  

CCP Gransden next engaged a tool manufacturer to co-design the tool 

incorporating precise thermal control of the thermoplastic materials during 

processing. At the same time, CCP Gransden’s engineering team also developed a 

material handling system for CF-PEEK enabling accurate placement of semi-molten 

laminates in the tool cavity.  

[Below: Geometry and Tooling] 

 
 

By late 2019, CCP Gransden had successfully brought together the contributions 

from collaborating companies to manufacture the demonstrator using single stage 

overmoulding in a cycle time of less than 3 minutes, in a fully automated 

environment. The project completed in February 2020, with the demonstrator 

component not unveiled until September 2020. 

 

NEXT STEPS 
 

CCP Gransden plans to further upgrade the single stage overmoulding processes 

and expand the company’s in-house manufacturing capability.  

 

CCP Gransden’s company vision is to be globally renowned as a partner for the 

design and manufacture of innovative advanced composites. 

 

© CCP Gransden 

 2020 
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CCP Gransden recognises that each client is unique and that their individual needs 

and challenges require a flexible and dynamic approach. To meet and exceed the 

varied and challenging requirements of multi-sector clients, the firm invests in the 

latest advanced technologies. Substantial in-house capability is combined with 

experienced operators and a skilled engineering team, ensuring CCP Gransden can 

reliably support exclusive projects right through from concept to commercialisation. 

This expertise in the growing field of Advanced Composites combined with a proven 

track record has gained CCP Gransden a respected market position which the 

company wishes to build. 

 
Seeking economical weight savings, extra strength, or other specialist capabilities? 

CCP Gransden will provide Advanced Composite performance improvements. 

To learn more and find out how CCP Gransden can engineer Advanced Composite 

solutions for you please visit; www.ccp-gransden.com 

 
 
 
 
 

                                                                                       
CCP Gransden Limited (Main Site) 
17 Moss Road 
Ballygowan 
Co. Down, BT23 6JE 
Northern Ireland, UK 
 
Tel: +44 28 9752 8501 
Email: info@ccp-gransden.com 

 
CCP Gransden Ireland Limited 
12 Lower Hatch Street 
Dublin 2 
Co. Dublin 
Rep. of Ireland 
 
Tel: +353 (1) 639 2979 
Email: info@ccp-gransden.com

 

 
Please note the contents of this document are the property of CCP Gransden Ltd. Any redistribution or 
reproduction of part or all of the contents in any form is prohibited. You may not, except with CCP Gransden 
Ltd.’s express written permission, distribute or commercially exploit the content. Any queries please contact; 
info@ccp-gransden.com  
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