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ABSTRACT
This report is a reflection on a project that was carried out by Logic One Automation for our customer Marelli, who are an automotive parts manufacturing factory based in Llanelli.
The initial problem was with the end capping machines, where the operators were having to manually end cap the radiator cores which was resulting in end caps not being inserted squarely onto the radiator core, which resulted in leaks during pressure testing. This was resulting in a high volume of scrapped parts. On a typical week, Marelli had to scrap over 5% of the total assembled parts due to leaks. The goal was to bring this number down to fewer than 2%.
The purpose of this report is to reflect on how the issue was addressed. It outlines how a team was formed in order to combine the different skills of the team members involved in order to achieve the primary goal of increasing the overall product pass rate, which in turn would reduce the amount of scrapped parts.
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INTRODUCTION
I am an employee at Logic One Automation, based in Cross Hands. Logic One Automation is a design and manufacturing company who build special purpose machinery for industry. 
Logic One Automation was approached by Marelli to design and manufacture an automated end capping machine to replace the existing manual machine (Fig.1) that was already in use on site. The reason Marelli wanted to make the existing machine automated was because on some occasions, the operator would not hold the end cap square to the radiator core, which would mean that it was being inserted at a slight angle which was causing the part to leak when it went into pressure testing.
Marelli proposed that the existing manual end capping machine was replaced by an automated machine whereby pneumatic toggle clamps were used instead of the operator manually handling, lining up and engaging a hand held toggle clamp for the insertion of the end cap into the radiator core. By using pneumatically controlled toggle clamps, the end cap would be inserted squarely into the core each time. This would result in full insertion of the end cap and would therefore solve the issue of the end cap being inserted at an angle which was causing a leak when the part was being pressure tested. This would mean that the part would have to be scrapped as the end cap had already caused the core to expand on insertion, and therefore could not be reused.

[image: ]
       Figure 1 – Existing manual end capper

RESULTS & FINDINGS
Typical Weekly test
This table shows the results at the end of a typical week. It shows that out of the 4000 cores that were assembled on the manual machine, 3778 passed the final leak test, whilst 222 failed, resulting in the parts having to be scrapped.

	Daily Target – 800 Units
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	TOTAL

	PASS
	752
	769
	758
	753
	746
	3778

	FAIL
	48
	31
	42
	47
	54
	222

	% FAILED
	6.38
	4.031
	5.54
	6.24
	7.24
	5.88


Figure 2 – Weekly testing results

At the end of the week, 5.88% of the total assembled parts had failed. This was a big problem for Marelli as it meant that they were not meeting their target demand for their customer Jaguar-Land Rover.  Marelli invited Logic One Automation employees to attend the daily management meetings to discuss a solution going forward. Another member of Marelli staff was present at the meetings to take minutes. 
Having clear and concise meeting minutes allow a team to have a plan of action going forward. They set out when, how & who decisions were made by and why they were made. The minutes taken from a meeting set out a plan of action so that everyone in the team knows what their roles & tasks are. They are also useful for people who were not able to attend the meeting to be kept in the loop.
(AllBusiness, 2011)

Setting up the team
Tuckman’s Theory
[image: ]
Figure 3 – Tuckman’s Model (Carter, 2014)

1 - Forming
Using the Tuckman’s theory shown above (fig.3) it was time to form the team that was going to be involved in the project. Stage 1 ‘forming’ is when the team is created, and the individual tasks are issued to the team members. During this stage, it is the project leader who the other team members will look up to for guidance and authority while the team gets to know each other.
(Alsever, 2014)
It can be very difficult to set up a team because the people that make up the team will have different opinions, skills in team building & communication, work goal, previous work experience and also experiences from working in teams in the past.
(HEATHFIELD, 2019)
During one of the meetings, the senior management team of Marelli had put together a team for the project. As there were two different companies involved in the project, it was important to have a team where there was a mix of people from both companies as this would be the best way to bring together a variety of skills & experience. This team was put together using the Belbin’s theory. 
Belbin’s theory suggests that a team can be assembled using 9 team roles based on “a tendency by an individual to behave, contribute or interrelate with others in a team in certain ways.” 
(ManagementCentre, 2010)


Belbin’s Theory
[image: ]
[bookmark: _Hlk40008002]Figure 4 – Belbin’s Team role clusters (Management, 2017)

Even though there are 9 team roles listed in Belbin’s theory that does not mean that the team must be made up of 9 individuals. A few individuals may have strengths that fit into two or maybe three of the roles. 

[image: ]
Figure 5 – Self Perception Inventory

The Belbin’s self-perception tool is a well-established way of identifying individuals’ strengths and allowable weaknesses in order to build the team based on your natural roles. (Psyence, 2015)







	Individual
	Position
	Project Role
	Belbin Role

	Person A – LM
	NPI Engineer – Marelli
	Project Leader
	Coordinator

	Person B – NG
	Electrical Engineer – Marelli
	Electrical Process & Safety
	Plant

	Person C – SJ
	Quality Engineer – Marelli
	Test & Operation
	Monitor Evaluator

	Person D – SH
	Director – Logic One
	Project Manager
	Implementer/Shaper

	Person E – GW
	Design Engineer – Logic One
	Design
	Team Worker/Resource Investigator

	Person F – JF
	Software Engineer – Logic One
	Software Instillation
	Specialist

	Person G – JW
	Automation Technician – Logic One
	Manufacturing
	Completer Finisher


Figure 6 – Team created for the project

SMART Goals
Once the team was formed, it was important to set out the SMART objectives for the project. SMART goals allow the team to make sure they are ticking off all the key performance indicators of the project within the required timescale. (Steffans, 2015)

	S
	SPECIFIC
	To reduce % of failed parts from 5.88% to under 2%

	M
	MEASUREABLE
	Daily shift test reports

	A
	ACHIEVABLE
	Marelli & Logic One have agreed this to be achievable

	R
	RELEVANT
	The current problem needs rectifying as too many parts are failing pressure test

	T
	TIME BOUND
	New end capping machine to be completed by May 2020


Figure 7 – SMART Objectives

2 - Storming
After the team was formed, the group was moving into the second stage of the project which Tuckman called the ‘Storming’ stage. It was already a challenging project because there were two different companies working together who had very different opinions on the project. It can be easy for members of the team who do not know each other to mis communicate to each other and assume that people understand them. This can have catastrophic effects on the team moving forward. (Landale, 1999)
During the meetings, there was some conflict starting to appear between the team members of both companies. Marelli obviously wanted the project completed on time and within budget, while Logic One were more concerned about getting the machine working correctly. It was crucial that person A and person D were clear and concise in their instructions to each other and to the team. 
There are different leadership styles within organisations. Person A was more of a transactional leader who does not like change and likes to follow rules to accomplish short term goals. (Balls, 2019).
Person B was more of a transformational leader who was inspired by new ideas and encouraged the team to achieve the goals and targets of the project. (Bass, 2006). 
A timing plan was drawn up which clearly laid out the tasks to be completed by certain dates for the project to flow. It was important to lay out the tasks into a Gannt chart because if certain objectives were not met at certain times during the project then it could have had a knock on effect going forward. (Tools, 2013)

Project Timing Plan
[image: ] Figure 8 – Project Timing Plan



My role within the team was to design the new end capping machine that was going to overcome the initial problem. Even though it would be my responsibility to draw the machine using CAD software, it was important that the team got together to set out the final design of the machine. A brainstorm meeting was scheduled where all team members would give suggestions on the best method to use for the new machine.
Brainstorming is a great technique used when thinking of a new design ideas because it allows people to think out side of the box and bring a variety of ideas to the table that would not necessarily be thought of if it was being carried out by one person. It also makes people feel inclusive and valuable to the team. (Osborn, 2012). 
As a result of the brainstorm session, it was decided that the best way to approach the project was to use much of the old design, but to replace the manual toggle clamps with pneumatically controlled clamps. This would mean that the operators were happy because they did not need to learn how to use a brand-new machine and could continue to work at full capacity to meet the customer requirements, but meant that it was taking out the human error of the process.
3 – Norming
The team moved into the ‘Norming’ stage of the project soon after the decisions were made from the brainstorming meeting. This was an exciting stage as everyone now knew what each other’s roles were and could begin to bring their strengths to their team roles. It was very important for the team to reach this stage because there was a risk that we could have been stuck in the ‘Storming’ stage for too long by not coming up with a plan which ultimately has a negative impact on the project. (Wilson, 2017)
4 - Performing
Time Management
I was tasked with the design of the new machine. It was important that I managed my time effectively as this would reduce time wasted doing non-essential tasks and make sure the most important tasks were completed on time to move the project on. (Press, 2005). I used the priority matrix method to manage my tasks as this allowed me to prioritize my tasks based on time, importance and necessity to a subsequent task in the project. (Lucidchart, 2019)
[image: The Priority Matrix helps you categorise tasks depending on their urgency and importance.]
Figure 9 – The Priority Matrix (Need, 2020)
Motivation
As the main issue was that parts were failing and in turn, the customer targets were not being met, motivation amongst the team was quite low. It was important for the leaders in the team to pick up the motivation and put positive energy in driving the project forward. (Clear, 2015)

Maslow’s Hierarchy of Needs
Maslow suggested that individuals are motivated to achieve certain needs and once those needs have been accomplished, an individual will then seek to fulfil the next need. (McLeod, 2013)
[image: ]
Figure 10 – Maslow’s Hierarchy of Needs (Hopper, 2020)

Herzberg Motivational Theory
There was a lot of pressure on myself as the design engineer because if I did not complete my tasks within the team then it would have consequences for the rest of the team. This was the motivation I needed because I faced challenging but highly rewarding tasks where I could demonstrate responsibility and personal growth which would result in my efforts being recognized by the team members. (Dartey-Baah, 2011)




CONCLUSION
5 – Adjourning
The overall project was a success. It was completed on time and also within budget. To determine whether the initial problem of parts failing the pressure test had been overcome, the new end capping machine went through a number of batch trials. Figure 11 below shows the outcomes of the test.
Test Result from new end capping machine.
	Daily Target – 800 Units
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	TOTAL

	PASS
	782
	785
	789
	786
	783
	3925

	FAIL
	18
	15
	11
	14
	17
	75

	% FAILED
	2.30
	1.91
	1.39
	1.78
	2.17
	1.45


Figure 11 – Weekly Trial test Results
From the test results it is clear to see that the project was a massive success overall. The original fail percentage had dropped from 5.88% over a typical week to 1.45% which was below the original target set by the customer Jaguar Land-Rover of 2%.
The team held one final meeting after the project was complete so we could reflect. There was an overall positive vibe between the team as we had managed to successfully complete the task at hand. There was also a sense of anxiety too though because we had reached the end and now the team was going to be dismantled and put onto new project having worked together for the last six months. It is important to celebrate what the team had achieved but also to share as a group what we had learnt during the process so that if ever we had to participate in a similar project, we could learn from the experiences we went through.

[image: F:\Uni\Group Project\PICTURES\955 Built\20191211_113126.jpg]
[bookmark: _GoBack]Figure 12 – New pneumatically controlled End capping machine
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