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[bookmark: _heading=h.iyie4etnkqzr]Workbook – Pneumatic gripper arm project
1. Introduction and industry context
Apex Robotics has reported that their existing pneumatic gripper is causing damage to fragile plastic housings during assembly. The inconsistent grip pressure results in damaged components, misalignment on the conveyor and downtime in the automated processes.
[image: ]Delta Precision Ltd, an engineering subcontract business, has tasked your team with designing a new pneumatic gripper that:
· moves the small plastic component (shown) safely without causing damage;
· operates within a 6-bar air supply;
· has a maximum gripping force of 1.5N;
· fits within a 300 × 300 × 400 mm working envelope;
· works continuously for 8 hours without failure;
· remains within a £150 materials budget.
They wish to see an initial prototype in one week.
2. Task
Your task is to analyse the brief; plan a short engineering project, and propose a safe and reliable concept that meets all requirements.
This project will help you develop key engineering project management skills, including:
· interpreting and analysing a professional brief;
· applying tools such as Gantt charts, SMART goals, risk registers, and budgeting;
· justifying engineering decisions using technical and commercial reasoning;
· using contextualised maths and digital tools;
· reflecting on outcomes to identify improvements.


Lesson 1 Activity 1 – Brief interpretation table
Read through the brief and extract all the requirements and constraints. Record these below in the correct category.
	Requirement category
	Details identified 

	Technical requirements
	



	Commercial requirements
	




	Operational requirements
	




	Safety requirements
	




	Constraints (time, budget, space, resources)
	





Challenge question:
What assumptions must be checked before starting the design?




Lesson 1 Activity 2 – SMART Project Goals
Create one SMART goal for your project and explain how it fits the SMART criteria.
Goal: 


	SMART component
	Your goal

	Specific
	


	Measurable
	


	Achievable
	


	Relevant
	


	Time-bound
	




Extension:
Explain how your SMART goal influences your planning decisions.





[image: ]Lesson 2 Activity 1 – Cost estimation
Estimate the cost of materials needed to produce a pneumatic gripper. Suggested materials are listed in the table below. 
Remember, your design must remain under £150.
	Item / Material
	Unit cost (£)
	Quantity
	Total (£)

	Single-acting cylinder
	
	
	

	Soft polymer grip pads
	
	
	

	Flow control valve
	
	
	

	Aluminium bracket
(To hold gripper arm)
	
	
	

	Fasteners & fixtures
	
	
	

	
	
	
	

	
	
	
	


Total estimated cost (£): ___________________________
Budget challenge:
Identify one cost-saving substitution (that you could make or have already made) and explain why it does not reduce product performance or safety. 





[bookmark: _heading=h.gm5fnggt94n]Lesson 3 Activity 1 – Stakeholder mapping
Complete the table for the stakeholders involved in your project
	Stakeholder
	Interest in project
	What they need from you
	Potential conflicts

	Client 
……………………
	
	
	

	Subcontractor 
……………………
	



	
	

	Regulator
……………………
	



	
	

	Project team
……………………
	




	
	

	End user
……………………
	



	
	





Lesson 3 Activity 2 – Team roles structure
1. Add three key responsibilities of each row to the table.
2. Identify your own skills and strengths.
3. Assign project roles to each member of your group. Record their initials against the role in the table and state the reasons why they were chosen.
	Role
	Responsibilities
	Assigned to
	Reason

	Project Manager
	


	
	

	Design Engineer
	


	
	

	Build Technician
	


	
	

	Safety Lead
	


	
	

	Finance / Resource Lead
	


	
	


Reflective question:
How should the team communicate progress or delays?






Lesson 4 Activity 1 – Concept development
1. Refer to Section 1: Introduction and industry context for the requirements of the pneumatic gripper. 
2. Create one or two concept designs. Your design(s) must include:
· labelled dimensions;
· explanation of the gripping mechanism;
· required pressure or force;
· chosen materials/supporting features.
3. Check that your design meets all these criteria.  












Extension:
Include a simple force calculation to estimate grip pressure.








Lesson 5 Activity 1 – Resource planning
Using your workbook, identify the resources your project would require.
	Resource type
	What would be needed
	Why this is important

	Time



	



	

	Budget



	



	

	Human resources



	



	

	Training needs



	



	

	Communication needs

	


	

	Facilities / Equipment


	



	




Lesson 5 Activity 2 – Project planning using digital tools
Your project plan must include a digital Gantt chart.

This should show:
· all stages of the project;
· start/end dates;
· durations;
· dependencies;
· milestones;
· contingency (buffer time).
You may create your Gantt chart in:
· [bookmark: _heading=h.fv6k7bu2jqoy]Excel / Google Sheets™;
· a Gantt-chart generator;
· project management software.
Suggested task list:
1. Interpret brief.
2. Research relevant components.
3. Develop concept sketches.
4. Select materials and components.
5. Produce finished design.
6. Build prototype.
7. Test prototype.
8. Evaluate.
9. Present findings.
Attach (or insert) your Gantt chart to this handout.



Key planning questions:
Which tasks depend on earlier tasks?





Which stages are most critical for the project to succeed?






What could delay the project?






What should be included in a contingency plan?







Lesson 6 Activity 3 – Justifying engineering decisions
Choose three decisions you have made in this project. For each example, justify your decision.
1.



2.




3.



Lesson 6 Activity 4 – Testing
If testing is not possible:
· Perform a theoretical check using the sample testing data.
· Compare your concept to the brief requirements.
· Decide whether the test was successful and add to the notes section.
· Identify next steps and add to the notes section.
If testing a prototype, complete the table below as you perform testing.
	Test
	Expected outcome
	Actual outcome
	Notes

	

	
	
	

	

	
	
	

	

	
	
	



Lesson 6 Plenary – Reflection and evaluation
Look back through your completed workbook document.
[bookmark: _heading=h.3vlen5ny8moi]If you were running a real project, how would you use the information identified throughout your planning process to evaluate how well the project went and identify areas of improvement for future projects?
	Information
	Purpose

	Brief interpretation table 

	

	SMART objectives

	

	Stakeholders mapping

	

	Team structure

	

	Resource planning

	

	Project planning tools
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