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Executive Summary

This report evaluates the effectiveness of selected maintenance strategies implemented for dedicated equipment within a plant and asset engineering context. The objective is to assess how these strategies influence equipment performance, operational efficiency, cost-effectiveness, and overall asset reliability.
The study explores both proactive and reactive maintenance approaches, including preventive maintenance, predictive maintenance, and condition-based monitoring, while also addressing unplanned breakdown maintenance. Key performance indicators (KPIs) such as downtime reduction, maintenance costs, equipment lifespan, and productivity levels are utilised to measure strategy success.
Through the analysis of real-world examples and industry case studies, the report identifies strengths, limitations, and improvement opportunities within the current maintenance practices. Specific attention is given to the role of advanced technologies, such as IoT sensors and data analytics, in enhancing predictive capabilities and streamlining maintenance operations.
Findings indicate that tailored maintenance strategies, when aligned with equipment criticality and operational demands, significantly improve asset performance and minimise lifecycle costs. Additionally, the integration of data-driven techniques provides a proactive edge, enabling organisations to transition from reactive to predictive maintenance paradigms.
The report concludes with actionable recommendations for optimising maintenance practices, ensuring sustainable operational performance, and leveraging technological advancements to future-proof plant operations.
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Introduction
Introduction to the Business

Founded in 1913 by Lionel Martin and Robert Bamford, Aston Martin is a British luxury car manufacturer renowned for high-performance vehicles and elegant design. Despite financial challenges and ownership changes, it remains a leader in luxury sports cars, blending advanced engineering with bespoke craftsmanship. The St Athan plant in Wales, home to Aston Martin’s DBX, highlights Aston Martin’s commitment to innovation and excellence.
Purpose of Report
Aim and Objectives of the Evaluation

This report evaluates the effectiveness of maintenance strategies for the automated glazing cell within the production process, focusing on equipment reliability, production efficiency, and cost-effectiveness. The key objectives are to:
Identify optimal maintenance strategies for maximising glazing cell uptime and performance.
Assess the impact of maintenance practices on production quality and throughput.
Analyse cost-effectiveness and areas for improvement.
Evaluate predictive, preventive, and corrective maintenance in reducing downtime.
Recommend strategies to enhance long-term reliability and efficiency.

 Scope and Limitations of the Report

The report focuses on maintenance strategies for the glazing cell, examining scheduled maintenance, condition-based monitoring, and reactive maintenance. It considers downtime, failure rates, costs, and production impact. However, it excludes broader production processes and other automated systems. Findings are based on available data, meaning unforeseen operational changes or external factors may not be fully accounted for.
2.0 Critical Review of Current Maintenance Practices
2.1 Description of equipment

The automated glazing cell is a crucial component of the vehicle assembly process, responsible for ensuring precise and consistent adhesive application to windscreens. This semi-automated system consists of a robotic applicator and a technician-operated staging area. The technician carefully positions either the front or rear windscreen within the designated fixture, ensuring correct alignment. Once in place, the robotic system precisely applies a uniform bead of adhesive around the perimeter of the windscreen using a programmed path. This automation ensures consistency in glue application, which is critical for structural integrity, leak prevention, and overall vehicle safety. The glazing cell operates with high precision, reducing material waste and minimising human error, ultimately improving production efficiency and product quality.

Figure 1 – Image of glazing cell and robotic glue applicator (Beddoe, 2025) 
2.2 Legislation, Regulation and Standards 

Although planned maintenance is carried out to ensure equipment efficiency and output quality, there are also certain legislative, regulatory and industry standards that drive the requirement of planned maintenance:
Health and Safety at Work etc. Act 1974 (HSWA)
The HSWA places a general duty on employers to ensure, as far as reasonably practicable, the health, safety, and welfare of employees and others affected by work activities . This includes ensuring that plant and equipment are maintained in a safe condition to prevent accidents and injuries. Under Section 2 of HSWA, employers must provide and maintain safe work systems, which inherently requires planned maintenance strategies.
Provision and Use of Work Equipment Regulations 1998 (PUWER)
PUWER builds upon the requirements of HSWA by specifically mandating that work equipment be maintained in an efficient state, in efficient working order, and in good repair . Regular inspections and servicing schedules must be implemented to prevent hazardous failures. Additionally, under Regulation 6, equipment must undergo systematic maintenance based on manufacturer recommendations and risk assessments . Non-compliance can lead to enforcement action by the Health and Safety Executive (HSE), including improvement notices or prosecution.
Lifting Operations and Lifting Equipment Regulations 1998 (LOLER)
LOLER applies to all lifting equipment used in the workplace and requires thorough examination and maintenance at prescribed intervals . Under Regulation 9, lifting equipment must undergo regular inspections by a competent person to ensure continued safety . This regulation is crucial in manufacturing environments where cranes, hoists, and lifting accessories must operate reliably. Failure to comply can result in serious legal consequences, particularly if an equipment failure leads to injury.

2.3 Current Maintenance Strategy

At Aston Martin, the maintenance team has implemented a planned preventative maintenance (PPM) strategy for the glazing cell, structured around manufacturer recommendations and the legislative requirements outlined in Section 2.2. This approach focuses on preventative maintenance only and is managed through Emaint, a computerised maintenance management system (CMMS) provided by Fluke (Emaint, 2025). The system serves as a centralised database for logging and tracking maintenance activities, ensuring compliance with both operational and regulatory standards.

Within Emaint, all assets associated with the glazing cell are listed and assigned unique asset numbers, enabling structured data management. Key details stored include asset numbers, criticality ratings, nominal available operating time, manufacturer specifications, and physical locations (Appendix A). Additionally, the system houses defined maintenance routines and tasks, ensuring that maintenance personnel follow a consistent and structured approach to equipment upkeep.

Figure 2 – Sample of current maintenance checks at Glazing cell 

A sample of the current maintenance checks conducted on the glazing cell is presented in Figure 2 . This illustrates the routine tasks conducted as part of the PPM schedule. Notably, these tasks include safety-critical inspections, such as verifying the functionality of emergency stop buttons and guard interlocks, both of which are essential to compliance with the Health and Safety at Work Act (HSWA) 1974. Furthermore, the maintenance schedule incorporates general equipment checks to confirm that all components remain in optimal working condition, reducing the likelihood of unexpected failures and ensuring continued operational efficiency.

2.4 Justification for Current Approach

Implementing a PPM strategy in manufacturing facilities offers significant advantages to Aston Martin, particularly in enhancing equipment reliability and reducing operational costs. A study by Thomas and Weiss (2021) analysed maintenance practices across various manufacturing sectors and found that facilities incorporating preventive and predictive maintenance experienced 52.7% less unplanned downtime, and 78.5% fewer defects compared to those relying heavily on reactive maintenance .  These findings underscore the importance of the regular maintenance schedules employed on the glazing cell in identifying and addressing potential issues before they escalate, thereby extending the mean time between failures and prolonging equipment lifespan.
The scheduled checks assist in extending the lifespan of equipment and extends the mean time between failures (MTBF). By addressing minor wear and tear before it escalates, the need for expensive corrective maintenance, or premature equipment replacement is reduced. As noted by Smith and Hawkins (2014), organisations can achieve a 50% reduction in maintenance costs through effective preventive maintenance programs.
By assessing equipment criticality and using the Emaint system to log uptime and downtime details, the data can be analysed to establish the measure or MTBF or mean time to breakdown (MTTB). This allows for accurate maintenance task cadence and better inventory control of spare parts. Instead of stocking excessive spare components or dealing with emergency orders, a data driven planned maintenance approach enables efficient forecasting and procurement, reducing waste and unnecessary costs.

3.0 Evaluation of Improvement Opportunities
3.1 Identification of Issues and Gaps

Whilst the current planned preventative maintenance (PPM) strategy for the glazing cell at Aston Martin provides structured upkeep and regulatory compliance, potential inefficiencies and gaps exist. One primary issue is the exclusive reliance on time-based maintenance intervals. These intervals may not accurately reflect the actual wear and tear of components, leading to waste via premature servicing or unexpected failures . The absence of condition-based monitoring (CBM) means that potential faults may go undetected until scheduled inspections, increasing the risk of unplanned downtime. Furthermore, the Emaint system, while effective for tracking maintenance activities, does not integrate predictive analytics or real-time sensor data, limiting its ability to pre-emptively identify issues before they escalate . Studies indicate that incorporating predictive maintenance techniques, such as vibration monitoring, oil analysis or acoustic analysis can reduce maintenance costs by up to 30% and decrease breakdown occurrences by 70% . Additionally, the current approach does not sufficiently address operator-led autonomous maintenance, one of the pillars of TPM (figure 3, page 7), which has been shown to improve equipment reliability and early fault detection when properly implemented . Addressing these gaps through the adoption of predictive maintenance and enhanced data analytics could significantly improve equipment availability and operational efficiency.

Figure 3 – Image depicting the eight pillars of TPM 

3.2 Potential Improvement Strategies

To enhance the efficiency of maintenance practices at Aston Martin’s glazing cell, alternative strategies to planned maintenance should be considered. Strategies such as Predictive Maintenance and Total Productive Maintenance (TPM) could be highly beneficial. Predictive Maintenance (PdM) leverages the Internet of Things (IoT) and real-time condition monitoring to anticipate failures before they occur, reducing unnecessary maintenance and minimising unplanned downtime . Unlike the current Planned Preventative Maintenance (PPM) approach, which relies on fixed schedules, PdM analyses live equipment data—such as vibration, temperature, and load patterns—to determine maintenance needs dynamically. Studies show that predictive maintenance can lower maintenance costs by 20% and increase equipment availability by 9% compared to traditional preventative strategies .
Another alternative is Total Productive Maintenance (TPM), which integrates maintenance into daily operations, empowering operators to conduct routine checks and minor repairs. This strategy fosters a culture of shared responsibility, reducing reliance on maintenance teams alone and increasing overall equipment effectiveness (OEE) . Compared to the current system, TPM improves operator engagement, enhances early fault detection, and aligns maintenance with production goals. A study by Ahuja and Khamba (2008) found that implementing TPM in manufacturing environments led to a 50% reduction in breakdowns and a 30% increase in productivity.
When compared to Aston Martin’s existing PPM approach, both PdM and TPM offer significant advantages. While PPM ensures structured maintenance routines and compliance, it lacks the flexibility to adapt to real-time conditions, potentially leading to inefficiencies in resource allocation. Predictive Maintenance would enable more data-driven decision-making, reducing maintenance-induced downtime, while TPM would strengthen proactive maintenance efforts by involving frontline workers. A hybrid approach, combining PdM with elements of TPM, could provide an optimal balance between predictive insights and workforce engagement, ultimately improving reliability and operational efficiency.


4.0 Cost and Resource Considerations
4.1 Cost Analysis

Implementing PdM and TPM as part of the maintenance program for Aston Martin’s glazing cell would require initial investments in technology, training, and system integration. Predictive Maintenance is reliant on IoT sensors and data analytics. These will require the investment of condition-monitoring equipment such as vibration sensors, thermal cameras, and various software or programs. The cost of installing IoT-enabled sensors, such as vibration sensors and temperature sensors, can range from £500 to £2,500 per machine, depending on complexity, while predictive analytics software subscriptions typically cost £20,000 to £50,000 annually . Additionally, integrating these systems with the existing Emaint CMMS would require customisation and IT infrastructure upgrades, incurring further costs.

Figure 4 – Example IoT sensor produced by Bosch (
Total Productive Maintenance, by contrast, focuses more on cultural change and workforce training rather than advanced technology. Training costs for operators to conduct routine maintenance tasks and inspections typically range from £500 to £1,500 per employee . However, TPM requires a shift in organisational mindset, which can take months to implement effectively, potentially affecting short-term productivity. Despite the upfront costs, both strategies offer long-term savings. Predictive Maintenance can reduce maintenance costs by up to 20% and unplanned downtime by 50%, while TPM can lead to a 30% increase in productivity .
When compared to the existing Planned Preventative Maintenance (PPM) approach, which incurs ongoing costs for scheduled maintenance regardless of asset condition, PdM and TPM offer a more cost-effective, efficiency-driven model in the long run. A hybrid approach that gradually introduces predictive analytics while enhancing workforce training through TPM principles could provide a balanced solution, minimising upfront expenditure while maximising return on investment.

4.2 Resource Requirements

Implementing PdM and TPM at Aston Martin’s glazing cell will require investment in skilled personnel, specialised tools, as well as the technology discussed in 4.1. For PdM, maintenance staff will need training in data analysis and IoT-enabled condition monitoring tools, such as vibration sensors, infrared thermography, and ultrasonic leak detectors. Additional personnel, such as reliability engineers or data analysts, may be required to interpret sensor data and optimise maintenance schedules . Integrating these technologies with the existing Emaint CMMS will potentially also require software upgrades and IT support to manage real-time analytics and cloud-based data storage. TPM, on the other hand, will require structured operator training programs, empowering production staff to take a proactive role in routine maintenance tasks .
Ongoing operational costs will include sensor maintenance, software subscriptions, and periodic employee training. Predictive Maintenance, while requiring a higher initial investment, can reduce overall maintenance costs as discussed in section 4.1 . Similarly, TPM can improve equipment availability and productivity by reducing minor stoppages and defects. While these improvements require financial and human resource commitments, the long-term savings from reduced breakdowns, improved asset longevity, and optimised labour allocation will contribute to increased operational efficiency and cost-effectiveness. A phased implementation, prioritising high risk or high-value assets, can help manage resource allocation while maximising return on investment.


4.3 Change Management Implications

The implementation PdM and TPM at Aston Martin’s glazing cell will have implications for the workforce, organisational structure, and maintenance processes. Transitioning from a traditional PPM approach to a more data-driven and operator-inclusive model will require a shift in responsibilities, with maintenance personnel adapting to new technologies and operators taking a more active role in equipment upkeep. This may lead to initial resistance due to concerns about job security, increased workload, or unfamiliarity with digital tools. Effective change management strategies, such as targeted training, clear communication, and phased implementation, will be critical in addressing these challenges.
To mitigate resistance, leadership should emphasise the benefits of the new maintenance strategies, including reduced downtime, improved job efficiency, and enhanced skill development for employees. Providing hands on training sessions and certification programs can help staff gain confidence in using predictive analytics tools and IoT enabled sensors . Additionally, fostering a culture of continuous improvement by involving employees in decision making and feedback loops can increase engagement and acceptance. Organisational restructuring may also be required, with dedicated reliability engineers or data analysts introduced to support the transition. A structured change management framework, such as Kotter’s 8-Step Model or the ADKAR model, can ensure a smooth adoption of these improvements while maintaining productivity and morale .

5.0 Conclusions and Recommendations
5.1 Summary of Findings

Aston Martin’s current PPM strategy ensures compliance and reduces failures but potentially lacks flexibility and cost efficiency. PdM and TPM offer improvements by reducing unnecessary interventions and involving operators in proactive maintenance. PdM, using IoT-enabled sensors, can cut maintenance costs by up to 20% and reduce downtime by 50% . TPM enhances workforce engagement, reducing minor stoppages and improving efficiency .
While implementation requires investment in technology, training, and restructuring, long-term benefits outweigh costs. A phased PdM adoption, starting with critical assets, combined with TPM principles, will optimise reliability and cost savings. Change management strategies, including workforce training and clear communication, will be key to ensuring a smooth transition.

5.2 Recommendations

A structured approach is recommended to enhance maintenance at Aston Martin’s glazing cell.
Short-Term Recommendations (Quick Wins, Low-Cost Improvements)
Immediate improvements include optimising PPM schedules using historical failure data, enhancing Emaint CMMS usage, and providing targeted training. Introducing basic condition-monitoring tools like handheld vibration analysers and thermal imaging cameras can offer quick diagnostics with minimal investment .
Medium-Term Recommendations (Phased Implementation of New Strategies)
Within 12–24 months, a phased adoption of PdM and TPM should begin. IoT-enabled sensors can be deployed on critical equipment, integrated with Emaint, and complemented by structured operator training. A pilot program will validate effectiveness before full-scale rollout. Data analytics should also be leveraged to refine maintenance schedules .
Long-Term Recommendations (Strategic Investments, Organisational Change)
Long-term strategy involves full PdM adoption, investment in predictive analytics, and workforce upskilling. Dedicated reliability engineers and AI-driven maintenance scheduling will further enhance efficiency. Industry 4.0 principles, including digital twins, should be explored to maximise asset reliability and cost efficiency .






6.0 Bibliography 

Ahuja, I. & Khamba, J., 2008. Total productive maintenance: literature review and directions. International Journal of Quality & Reliability Management, 25(7), pp. 709-756.
Aston Martin, 2025. Sample of current maintenance checks at glazing cell, s.l.: s.n.
Baglee, D. & Knowles, M., 2010. Maintenance strategy development within SME’s: The development of an integrated approach. Journal of Quality in Maintenance Engineering, 16(2), p. 156–170.
Bokrantz, J. et al., 2020. Smart Maintenance: an empirically grounded conceptualization. International Journal of Production Economics, Volume 54, pp. 50-64.
Creasey, T. & Taylor, T., 2014. Best Practices in Change Management : 2014 Edition. s.l.:Prosci, Inc.
Emaint, 2025. Emaint. [Online] 
Available at: https://www.emaint.com/
[Accessed 7th March 2025].
Hiatt, J., 2006. ADKAR: A Model for Change in Business, Government and Our Community. s.l.:Prosci Learning Center Publications.
HSE, 2021. Health and Safety at Work Act 1974: A brief Guide. [Online] 
Available at: Http://www.hse.gov.uk
[Accessed 6th March 2025].
HSE, 2021. Lifting Operations and Lifting Equipment Regulations 1998. [Online] 
Available at: Https://www.hse.gov.uk
[Accessed 6th March 2025].
HSE, 2021. Provision and Use of Work Equipment Regulations 1998. [Online] 
Available at: https://hse.gov.uk
[Accessed 6th March 2025].
Jardine, A., Lin, D. & Banjevic, D., 2006. A review on machinery diagnostics and prognostics implementing condition-based maintenance. Mechanical Systems and Signal Processing, 20(7), p. 1483–1510.
Kotter, J., 1996. Leading Chnage. s.l.:Harvard Business Review Press.
Lee, J., Kao, H. & Yang, S., 2014. Service innovation and smart analytics for Industry 4.0 and big data environment. Procedia CIRP, Volume 16, pp. 3-8.
Márquez, A., 2010. The Maintenance Management Framework: Models and Methods for Complex Systems Maintenance. London: Springer London Ltd.
Mobley, K. R., 2004. Maintenance Fundamentals. 2nd ed. Oxford: Butterworth-Heinemann.
Nakajima, S., 1988. Introduction to TPM: Total Productive Maintenance (Preventative Maintenance Series). 11 ed. s.l.:Productivity Press.
RS Online, 2025. Connected Industrial Sensor Solution - The Robust Acceleration, Vibration & Condition Detector. [Online] 
Available at: https://docs.rs-online.com/1f77/0900766b8172a0d5.pdf
[Accessed 13 March 2025].
Sharma, R., Yadava, G. & Deshmukh, S., 2011. A literature review and future perspectives on maintenance optimization. Journal of Quality in Maintenance Engineering, 17(1), pp. 5-25.
Smith, R., 2017. Reliability-Centered Maintenance: Implementation Made Simple. s.l.:McGraw-Hill.
Smith, R. & Hawkins, B., 2014. Lean Maintenance: Reduce Costs, Improve Quality, and Increase Market Share. 1st ed. Armsterdam: Butterworth-Heinemann.
Thomas, D. & Weiss, B., 2021. Maintenance Costs and Advanced Maintenance Techniques in Manufacturing Machinery. Survey and Analysis, 12(1).
Tsang, A., 2002. Strategic dimensions of maintenance management. Journal of Quality in Maintenance Engineering, 8(1), p. 7–39.
Zonta, T. et al., 2020. Predictive maintenance in the Industry 4.0: A systematic literature review. Computers & Industrial Engineering, Volume 150, p. 106889.






[bookmark: _Toc193896613]7.0 Appendix
[bookmark: _Toc193896614]Appendix A
[image: A screenshot of a white document

AI-generated content may be incorrect.]

[image: A screenshot of a computer

AI-generated content may be incorrect.]

[bookmark: _Toc193896615]Appendix B

[image: A close-up of a device

AI-generated content may be incorrect.]
2 | Page

2 | Page

image3.png




image4.png
17

18

19

20

2

2

Pump Station

Pump Station

Pump Station

Safety circuts

Safety circuts

Safety circuts

Check heating zones 1-6 and
report any that are disabled

Check overall equipment condition

Check the integriy of the harness
Looms. Ensure no separation of
hoses have occurred and all hoses
are wrapped securely and routed
neatlyto the intended Robot.

Confirm al safety equipment is
functional. To include any safety edge
or light curtains where applicable

Confirm al e-stops
are in working order.

Check all guard interlocks
are in working order.

Pass/ Fail/ Urgent Repair

Pass/ Fail/ Urgent Repair

Pass/ Fail/ Urgent Repair

Pass/ Fail/ Urgent Repair

Pass/ Fail/ Urgent Repair

Pass/ Fail/ Urgent Repair




image5.png
JusweBeuep uswdojeraq

Wd1 ®Wo

JuswuoIAUZ B WesH Aisjes

Buures] '3 uogeanp3

soueusjulel AlenD

soUBUBIULE|N PBULEI]

souBUBIUIB PEsSNo0]

90UBUBJUIE| SNOWOUOINY





image6.png




image7.png
Assets.
#360

Crsteaon
2801172022133430 G

Basic Info

e
ASTAGCELLT

st ype
Gazng Cel Enclosure

sl ForServee
rue

Caendsr
oetaut

st sty
'

eostaton

Location

Ste (Pant Locaton)
Statnan

Aoom space
Staton o
Staton 0354085

Department
produstan

e Number

X

Name plate info

Manutscturer
premiee suzamstin

SeriiNumber
.

Exported 051032025 134209 GMT

O170872024143033 GMT

sesat Deserpton
Gazng Cellenciosure

seser sunype
Gazing Cell

-
aiznie

Asser Crtcaley Deiton
Consiteron Reports
s

NominalAvaisb Time Ming
2000

loor Lavel
Grouna

auidng
sanext

Zmena
rm2

e
i st

Mol Number
s

printhumber:1
Page Yof1




image8.png
St Athan / Assets

Number At Ase  Aet  SenslNumber Modd  Buldng Foor Room Manufacurr Aniible Department Parent Alable At Zone Aset A Suton Sutin OF PLC
Crcalty Deserpton Type Number Lo Space For het Saus D Ne. Gty Na | nmber 1 1D
senvee Dettion
g scn oo s g T saton
w2 S S eminme S e Gons Ao e s aotste T it S i
b e Ok =
o v i Saton
m 9 b mowesy  oooln et Gons  Kwesk Twe  produon Naiibe StGc. Tan2 o
cell ot ROB1 Firal 4045
o D o o Yo Sation
360 1 e cell NA NA Annex 1 Ground o e Production Avalable P im 2 and 4035
endosure nclosure. i i) Firal 4045
Soccuarg sca i mesne g T S
w2 WS SO s S et Gors Asope e s oo T it S d

barrel Pump. REXHPS Output





image9.png
The CISS is a multi-sensor device detecting acceleration and vibration as well as environmental
conditions. The robust housing and the small outline makes it perfectly suitable for industrial
retrofit applications such as condition monitoring and predictive maintenance. Configuring the
device enables the customer to address a broad variety of use cases by interpreting the sensor
data by smart algorithms.

BUILT-IN SENSORS

Accelero- Temperature  Humidity Digital light Gyroscope Magneto- Pressure Micro-
meter sensor sensor sensor meter sensor phone
USE CASES

B





image1.png
Se=——— ASTON MARTIN =g

AN S




image2.png
PRIFYSGOL CYMRU
Y Drindod Dewi Sant
UNIVERSITY OF WALES

Trinity Saint David

SWANSEA - ABERTAWE




