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Introduction
Zodiac Aerospace is a commercial aerospace company that develops and manufactures state-of-the-art solutions to improve on-board comfort and living conditions, as well as high-technology systems that boost aircraft performance and enhance flight safety. 
Zodiac Aerospace aims to anticipate and support the needs of its clients by responding to the new challenges of the market. For example, the Group is increasingly involved as a full systems integrator to certification, enhancing its products and services in various areas, such as:
· Reducing the weight and bulk of on-board equipment and systems to improve aircraft performance;
· Developing ergonomic, modular concepts to improve maintenance and productivity;
· Expanding its range of after-sales services for airline companies;
· Introducing new functions and designs, as well as comprehensive and integrated cabin solutions that make a real difference in the marketplace for airlines and improve passengers experience;
· Developing new safety systems that contribute to improving the safety of air travel.

Redesign the floor plan for the quality department in Kestrel House, to accommodate two in-production combination floor jigs on which dimensional testing will be performed. The project will also cover the design and installation of a Kanban system and Production Work Instructions, to facilitate loading and unloading produced units to and from the jigs, and must leave space available for both jigs to be accessible while the other is in use and leave floor space available for testing of other produced units.





[bookmark: _Toc131093339]Define

[bookmark: _Toc131093340]Problem Statement
Zodiac Aerospace quality department uses floor jigs to house finished production units while they undergo dimensional testing. Each floor jig has to be flat and level in order to ensure that dimensional testing is accurate, and has to have fittings to match up with those on the units in the correct position for where they will be on the aircraft. Currently, the quality department have two separate jigs for 767 and 787 units, but these are soon to be replaced with two jigs that can each be used for either design of unit. The aim of this project would be to design a floor plan to determine where these two new jigs are to be installed, in order to ensure that work activities can be carried out effectively and efficiently, and to also accommodate a Kanban system and produce Production Work Instructions to further increase testing speed. The floor plan would also need to account for access for units to enter the quality workshop, and also leave testing space free for other finished products to be tested in.

[bookmark: _Toc131093341]Process Mapping
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[bookmark: _Toc131093342]David de Vall
Project Charter
[bookmark: _Toc131093343]Overview
[bookmark: _Toc131093344]Problem statement/ Customer requirements
The purpose of this project is to organise the floor plan of the Quality Assurance workshop to include two combined 767/787 floor jigs which will be being delivered in the near future, and to design a Kanban system to aid QA operatives in loading and unloading seating units to and from the floor jigs. The primary concern of the project is to ensure that the workshop retains adequate floor space to move units and seats to and from each dimensional analysis station within the workshop, to allow for dimensional analysis to be performed on each unit unobstructed by other operations within the workshop, and to expedite the loading and unloading process while eliminating the potential for FOD (foreign object debris).
[bookmark: _Toc131093345]Project Objectives
The first objective of the project is to identify and reserve two space on the workshop floor for two 2.5x1.5m floor jigs to be located, where they have sufficient room around them for dimensional analysis equipment (currently mounted on Faro arms with a 0.8m diameter footprint) to be moved into position. The second objective is to produce a Kanban system which will house the tools, materials and work instructions required for each loading or unloading operation that can be performed on the floor jigs, with specific positions for each part or tool. The effectiveness of the solution will be measured by taking an average loading time for the floor jigs prior to the Kanban system being introduced, and then comparing it to the average time to load a unit after the system is introduced. Effectiveness can also be measured by comparing the rate of FOD incidents.
The floor plan requires few additional materials beyond those already possessed by the company, and the Kanban system can be constructed from readily available supplies, therefore the project is easily achievable with the available resources. The dimensions involved with the floor plan are simple to calculate, and the means by which units are loaded and unloaded is similarly easy to understand; combined with the simplicity of the Kanban system’s design concepts, this means that the project can be realistically met with the currently available knowledge base. The closest time constraint for this project would be the desired completion date of end of April 2019; since the floor jigs are being delivered early in the new year and the Kanban system is simple to design and construct, this constraint ought to be easy to achieve.


[bookmark: _Toc131093346]Project scope
This project will include:
· The development of a floor plan to decide where the floor jigs will be located.
· The installation of the floor jigs.
· The acquisition of block and rails to fit to the floor jig for units to be mounted on.
· The modification, if necessary, and fitting of blocks and rails to the floor jigs.
· The development of a Kanban system to organise the tools, materials and work instructions for performing unit mounting operations.

This project will not include:
· The development of the floor jigs themselves, as they have already been designed and ordered.
· The redesign of bolts/washers to replace specialty Boeing parts, which is ongoing.

The staff involved with this project primarily includes:
· David de Vall, Apprentice
· Martin Carver, Quality Assurance Engineer (Pathway)
· James Carter, Operational Quality Manager (Kestrel House)
[bookmark: _Toc131093347]Prior research conducted
The initial research portion of this project has been completed, including information gained from discussion with Martin Carver, dimensions gained from measuring the workshop, the prototype floor jig currently in the workshop, and the dimensional analysis equipment used in the workshop. Data has also been collected from the engineering drawing of the jig design, in order to determine the exact finished dimensions (as these differ from the prototype’s dimensions) and the type and quantity of fixtures required.
[bookmark: _Toc131093348]Affected Parties
This project will be mostly contained within the quality department, but the design of the Kanban system will need to be done with the cooperation of the Operations team as their technicians perform the fitting and unfitting of units to and from the floor jigs. 
[bookmark: _Toc131093349]Additional resources needed
The project will require a number of components and materials, notably mounting blocks and rails for the units to be fitted to, fitting to fit the blocks and rails to the floor jigs, and materials to build the Kanban system out of. Additional materials may be required if parts cannot be reused from the prototype floor jig; these will be acquired in the same way as the equivalent parts that are being ordered.
[bookmark: _Toc131093350]Project feasibility
Two feasibility studies have been completed for the two potential layouts for the floor plan, both of which are feasible and one of which has a feasibility score of >90%.
[bookmark: _Toc131093351]
Estimated results
It is estimated that the results of this project will include:
· Lower loading and unloading operation times for units on the floor jigs, due to the introduction of the Kanban system.
· Smaller backlog of units to be analysed in the workshop, as the design of the floor jigs means that both can be used as either a 767 or a 787 jig, and the physical separation between them means that one unit can be loaded or unloaded as another is being dimensionally analysed.
· Faster movement of units through the workshop, as the location of the floor jigs leave plenty of clear space to manoeuvre units on pallet trucks through the workshop.
[bookmark: _Toc131093352]Potential risks 
Risks involved in carrying out this project include damage to the floor jigs during placement within the workshop or while fitting mounting blocks and rails to the jig, damage to 767 rails while removing overhanging lip (to prevent collision with 787 blocks), and exceeding the project budget. It is not believed that any of these risks occurring would cause the project as a whole to fail, unless damage to one or both of the floor jigs was extensive enough to prevent them from being used.
[bookmark: _Toc131093353] Summary 
This project is being performed to organise the floor plan and storage facilities within the QA workshop to minimise the time required for each process. It has a high likelihood of success while remaining within the project budget, and it is almost entirely contained within the QA department. The research already completed indicates that the project will be simple to plan and execute, with minimal resources required as the floor jigs that the project centres around have already been ordered and their cost accounted for.
[bookmark: _Toc131093354]Approval and Authority to Proceed
We approve the project as described above, and authorise the candidate to proceed.
	Signature 
	Name
	Title
	Date

	
	
	Company Manager/ Supervisor
	

	
	
	Project Tutor
	







[bookmark: _Toc131093355]Measure
 

The primary means of assessing the effectiveness and efficiency of the current and redesigned floor jigs will be to measure how long it takes to install a unit on the jig and ready it for dimensional analysis. The primary data type will therefore be time, and a reasonable means of measuring the times would be to perform a Time and Motion Study. It may also be prudent to measure the rate at which the incorrect fixtures are used, if the correct fixtures cannot be found. Other forms of data to be collected in order to design and produce the improved floor jigs will be the positions of the mounting points of each sort of jig to be tested, the physical space and other features of the workshop in which the jigs are to be situated, and the number and types of fittings used to fix them in place. This can be done with simple measurement by tape measure and reading of the current work instructions.
Variations in the data will occur, specifically with regard to the Time and Motion Study; operator error in reading the exact times is to be expected, as is the amount of time required to collect and install the correct fixings or to decide on an incorrect but functional alternative if the correct fixings cannot be found. To account for this, a range of sample times will be taken and an average found for both the current and final jig designs.


[bookmark: _Toc131093356]Time and Motion Studies
Studies were conducted for thirty different outboard units; this specification was necessary for consistency, as inboard units do not have a console. Both left- and right-side units were tested, as the fittings are the same, only mirrored.
[image: ]
[bookmark: _Toc131093357]Dimensional Analysis of Jig Fittings
The prototype design for the combined 767/787 floor jigs looks like this;[image: E:\HNC\Project\Concepts\Quality floor planning\20181122_114559.jpg]
The outside dimensions of the prototype jig are 2465x1200mm. It is fitted with six 2465mm long 767 tracks, which are labelled alphabetically from left to right. Tracks B and E must have the outer lip of the track removed in order to prevent collision with the 787 blocks, but as the lip presents a snagging hazard and at the quality team’s request, all six rails on each finished jig will have the outer lip removed.
[image: E:\HNC\Project\Concepts\Quality floor planning\20181123_082930.jpg]
The 787 blocks are all of one of two standard sizes, referred to as single or double blocks based on the number of threaded holes in each for units to be attached to them by. These have previously been bought directly from Boeing but can also be produced in company. These are also in linear arrangements similar to the tracks, which are also labelled alphabetically from left to right.
[image: E:\HNC\Project\Concepts\Quality floor planning\20181123_084016.jpg]
The tooling plates being supplied will be 20mm thick aluminium, with a flatness of ±0.10mm. It will be fitted to a steel frame underneath, which will be fitted with adjustable supports so that the plates can be made level. The plates will have pre-drilled holes in the required locations and in the required sizes to fit all tracks and blocks.
Both plates will need to be fitted with six 767 rails, twenty-six 787 single blocks and eight 787 double blocks. The blocks from the prototype jig can be reused, but the rails cannot, making the minimum required purchase up to twelve 767 rails, twenty-six 787 single blocks and eight 787 double blocks. 
The 767 rails are fitted to the jig with seven 25mm M8 hex socket countersunk screws, for a total of 84 screws across both jigs; however, the prototype jig has 26 such screws that can be reused and a further 31 are available from spares following the construction of the prototype, for a total required number of 27 for the 767 tracks. 
The 787 blocks are fitted to the jig using two 25mm M8 hex socket countersunk screws each, for a total of 68 screws for the new blocks as the blocks being reused from the prototype jig are already fitted with screws.
Adding these two figures together gives a final required number of 25mm M8 countersunk screws of 95. The prototype plate is fitted with additional M8 holes besides the ones required, but these will be M5 holes on the final tooling plates as a future proofing measure, so that full length 787 rails can be fitted for the blocks to be mounted on.


[bookmark: _Toc131093358]Workshop Floor
The workshop floor measures 1265 x 1175cm, with a 330 x 680cm corner removed where the QA office is. The main entranceway is a pair of roller doors installed in the north-eastern 1265cm wall, which is where units enter and leave the workshop. Additional entrances include doorways in the south-eastern walls to the cafeteria and QA office, two double doorways in the north-western wall into the Plant Room, and two doorways in either end of the rear south-western wall to the offices. There is a designated computer area along the rear south-western wall, a computer terminal in the eastern corner of the room, and a fixed pillar located in front of the rear wall computer area. Walkways extend around much of the southern perimeter of the room to allow access between these doors. There is a fixed work table on the floor in front of the QA office.
The following diagram is dimensionally accurate to ±5cm.
[image: ]
The two new floor jigs will need to be positioned within the free space around the walkways, leaving space clear to access the various doorways and other features of the room.
[bookmark: _Toc131093359]
Kanban Requirements: Fitting 767 Units
767 units are fitted to the track using a track grip, a locating washer, and a spacer to position the unit at the correct height. These are placed and then the unit placed atop them, and the assembly tightened with a 7/16” flange nut in order to lock the track grip into the locating washer and hold the unit in place. This operation is done with a 7/16” socket and a ratchet.
[image: E:\HNC\Project\Concepts\Quality floor planning\20181123_092425.jpg][image: E:\HNC\Project\Concepts\Quality floor planning\20181123_092515.jpg][image: E:\HNC\Project\Concepts\Quality floor planning\20181123_092700.jpg]
The number of fittings used depends on the unit being fitted, but the maximum number is 12. Therefore, the Kanban system will need space for twenty-four of each part, as it is serving two floor jigs. It will also need a shadow board with a 7/16” socket, a ratchet and an extension bar, and may need room for two such tool sets if possible.


[bookmark: _Toc131093360]Kanban Requirements: Fitting 787 Units
787 units are fitted to the blocks using a specialised bolt bought directly from Boeing, in partnership with one of two washers that holds the unit in place.
[image: E:\HNC\Project\Concepts\Quality floor planning\20181123_095139.jpg][image: E:\HNC\Project\Concepts\Quality floor planning\20181123_095212.jpg][image: E:\HNC\Project\Concepts\Quality floor planning\20181123_095615.jpg]
787 units use, at most, five of any washer fitted to a total of seven bolts. Therefore the Kanban system will need to house fourteen bolts and up to ten of each washer, as it supplies two floor jigs.
The bolts are to be replaced with standard sized hexagonal head bolts, as the Boeing bolts are expensive and require a twelve-point star socket to be fitted which many of the engineers lack. Therefore the Kanban system will not need to house a full tool and instead simply needs to house an appropriate socket size, as the same ratchet can be used as for the 767 fittings.

[bookmark: _Toc131093361]Kanban Requirements Chart: Washers Used by Unit Being Installed.
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This means that the Kanban system will need to hold the following tools and materials for each jig:
	Bolt BACB30US4K4
	7

	Penny washer F29630-167-101
	5

	Narrow washer BACW10BP4CK
	1

	Stepped bush F29630-165
	2

	ANCRA Stud 40361-156
	11

	Washer F12159-386-101
	11

	Spacer F21140-160-101
	11

	Washer NAS1149E0632R
	11

	Hex Nut MS21042L6
	11

	Bolt NAS1802-3-13
	3

	Washer NAS1149C0332R
	3

	Ratchet Set (Ratchet, extension, 7/16” socket)
	1








[bookmark: _Toc131093362]Analyse


[bookmark: _Toc131093363]Time and Motions Studies
Analysis of the Time and Motion studies immediately highlights some of the pressing concerns of the current system:
· Mounting the rear and front halves of the units to the current jig is both time intensive and has great variation in time. This is due to the current system requiring the operators to recover bolts and washers from a mixed box. A kanban system clearly labelling and housing which parts are needed separately would eliminate searching and improve both reliability and throughput.
· The total time taken averages to nearly half an hour. During this time any other completed units are waiting to be loaded, as there is only one jig for Boeing units and one jig for Airbus units. Having two jigs that can be used for either unit type would allow for one unit to be loaded while the previous unit is undergoing dimensional analysis, as these operations are performed by different personnel.
It therefore seems reasonable to approach this project as a Single Minute Exchange of Dies exercise, as explained below.
[bookmark: _Toc131093364]Single-Minute Exchange of Dies
SMED is a system for dramatically reducing the time it takes to complete equipment changeovers. The essence of the SMED system is to convert as many changeover steps as possible to “external” (performed while the equipment is running), and to simplify and streamline the remaining steps. The name Single-Minute Exchange of Dies comes from the goal of reducing changeover times to the “single” digits (i.e. less than 10 minutes).
Research into the purpose and design philosophies of SMED systems is important to this project because these philosophies will influence the design goals of the Kanban system; its entire purpose is to reduce the time needed to load and unload units from the testing jigs, which is itself a core goal of SMED design philosophy.
[bookmark: _Toc131093365]Basics of SMED
SMED was developed by Shigeo Shingo, a Japanese industrial engineer who was extraordinarily successful in helping companies dramatically reduce their changeover times. His pioneering work led to documented reductions in changeover times averaging 94% (e.g. from 90 minutes to less than 5 minutes) across a wide range of companies.
Changeover times that improve by a factor of 20 may be hard to imagine, but consider the simple example of changing a tire:
· For many people, changing a single tire can easily take 15 minutes.
· For a NASCAR pit crew, changing four tires takes less than 15 seconds.


Many techniques used by NASCAR pit crews (performing as many steps as possible before the pit stop begins; using a coordinated team to perform multiple steps in parallel; creating a standardized and highly optimized process) are also used in SMED. In fact the journey from a 15 minute tire changeover to a 15 second tire changeover can be considered a SMED journey.
In SMED, changeovers are made up of steps that are termed “elements”. There are two types of elements:
· Internal Elements (elements that must be completed while the equipment is stopped)
· External Elements (elements that can be completed while the equipment is running)
The SMED process focuses on making as many elements as possible external, and simplifying and streamlining all elements.
[image: Streamline changeover processes with the three major phases of SMED (Single-Minute Exchange of Die)] The SMED system has three major phases as shown above. These phases are performed in sequence and the entire sequence can be iterated. (Vorne, 2011)
[bookmark: _Toc131093366]Principles of Kanban Systems
Kanban methods are based on three simple principles:
· The first principle is consideration of the customer’s demands. It is defined by the need to satisfy all requirements of the clients. It is always simpler to sell a product that is needed and wanted by the customers.
· Visualization of workflow is the second principle of Kanban methodology. Usually it is achieved by the use of Kanban task board. This simple project management tool can be either digital or physical. It represents all stages of work that a task must pass before the final product is ready.
· The third principle of Kanban methodology is limitation of work in progress. If a kanban team works on many tasks at the same time it cannot achieve high quality of production. Hence, it is necessary to limit the amount of WIP units.
[bookmark: _Toc131093367]Examples of Kanban Systems
The usual concept of a Kanban system is as a regulator or buffer, ensuring that one process has sufficient inventory to operate without being impacted by a stall in a previous system. A useful example to study comes, perhaps surprisingly, from the fast food industry: 
[image: Related image]
The regulator ensures that there is always a product available to be sold to the customer regardless of what the kitchen is producing; preventing the need to try and sell to the customer what the kitchen is currently producing and instead giving them the choice of what food they want. It also allows for easy monitoring of product demand and allows the kitchen to adapt its production quickly based on that demand.
The Kanban system being designed to support the floor jigs in the quality workshop will function slightly differently, as used products will be returned and therefore no new products will need to be produced; however, many other features of fast-food regulators will be desirable, such as:
· Ease of access to materials, to allow them to be collected quickly without the need for opening or closing containers.
· Itemised locations, to allow specific products to be located and collected quickly.
· Quantified storage, to allow for easy monitoring of stock levels and easy recovery of a specific number of an item.


[bookmark: _Toc131093368]Materials Character Selection Matrices
The following selection matrix is for the material to be used to construct the top plate of the jig:
[image: Table
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This demonstrates that, while there are a number of different materials that would be acceptable as the top surface of the floor jigs, ACP 5080 Aluminium is the best choice; it has the highest overall score and is not poor in any category, meaning no redesign of the jig to account for it will be necessary.
The following selection matrix is for the material to be used to construct the support frame of the jig:
[image: Table

Description automatically generated]
This clearly shows grade 316 stainless steel box section to be the superior selection, with either grade of aluminium being a suitable substitute if potential damage to the frame can be minimised entirely; the yield strength of the material has been included as an indicating of its impact tolerance. As the moving platform that the dimensional analysis tool arms are mounted on sits at roughly the same height as the floor jig frame and these must be close to each other while dimensional analysis is being performed, it is assumed that collisions between these two item will be common enough to justify requiring the higher impact tolerance of steel, as damage to the support frame will bend the surface plate and therefore make dimensional analysis inaccurate, so the risk of damage must be minimised.






[bookmark: _Toc131093369]Improve


[bookmark: _Toc131093370]Improvement Alternatives
The Kanban system’s suggested design is relatively simple, consisting of a central hot files bin system to house and organised printed documents for production work instructions, with a set of shelves and a shadowboard either side. Each side of the Kanban system will service one floor jig. The shelves will each carry one or two parts, and will have pre-cut pockets for the exact maximum quantity of that prt that is required; this means each side of the Kanban system will have one shelf carrying 12 767 track grips, one shelf carrying 12 767 locating washers and 12 spacers, one shelf carrying 12 787 7/16” flange nuts, one shelf carrying 12 787 hexagonal bolts, one shelf carrying 6 flat 787 washers and 6 stepped 787 washers, and a shadow board carrying one 7/16” socket, one socket to fit the 787 hexagonal bolts, one ratchet and one ratchet extension bar.
The design for the floor plan in the Quality workshop to accommodate the floor jigs is simple to create, by taking the original map of the workshop floor and positioning appropriately sized boxes to represent the floor jigs. When considering workspace around the floor jigs, a distance of 80cm minimum around the jigs is required for moving dimensioning machines into position, but a greater distance of 110cm is desired to make installation of units to and from the jigs easier. The plan must also take into account two 190 x 170cm movable table bays that are required o perform dimensional testing on seats; these have not been included in the floor plan prior to this point as they are easily moved. They do not require the same workspace around the bay as the table does not fill the bay, but they do require access to the main shutter doors past the floor jigs.
With these constraints, the following floor plans were devised:
[image: ]This floor plan allows access to the more commonly used rightmost door, at the expense of slightly obstructing the seat table bays. Both floor jigs have the desired 110cm clearance all the way around them. The seat table bays do not need to be moved from their existing positions. The tables are quite far apart and therefore may not be able to use a single Kanban system. The tables will likely be loaded and unloaded from the long edge.
[image: ] This floor plan restricts access to the more commonly used rightmost door, except for use in loading the rightmost floor jig. Both floor jigs have the desired 110cm floor space available around them, however this space overlaps between them meaning work on one jig might be interrupted while loading to or unloading from the other jig. The seat table bays are unobstructed and do not need to be moved from their existing positions. The tables are very close together and can therefore easily share a single kanban system, which could be mounted on the north-eastern wall. The tables can be loaded or unloaded on both the long and short edges.

[bookmark: _Toc131093371]Feasibility Studies
	Quality Floor Plan 1 - Separated Floor Jigs

	Problem - Incoming combination floor jigs to QA workshop will require a permanent position with easy access for loading and unloading, without obstructing other QA operations.

	Solution - Install the floor jigs in separate positions, allowing free access to both shutter doors from all points in the workshop but with no single ideal place for the floor jig kanban system.

	Criteria
	Additional Information
	Achievable?
	Detail/description/ explanation
	Score      (0-4)

	
	
	Yes
	Maybe
	No
	
	

	Does it solve the initial problem?
	Floor jigs are in an accessible working position
	 
	 
	 
	Both jigs have 110cm of clear space around them for easy working.
	3

	
	Accessibility to Floor Jigs
	 
	 
	 
	Floor jigs can both be readily accessed from either shutter door.
	

	
	Accessibility to rest of workshop
	 
	 
	 
	Floor jigs do not obstruct access between any part of the workshop and either shutter door.
	

	
	Easy location of Kanban
	 
	 
	 
	Floor jigs are not directly together and therefore the kanban system will be remote from one.
	

	Time Scale
	Can be completed before 1st June 2019
	 
	 
	 
	Floor jigs already purchased and awaiting delivery. Kanban system to be of simple construction and therefore fast and easy to assemble.
	4

	
	Can be completed before 1st April 2019
	 
	 
	 
	
	

	Project Budget
	Floor jigs
	 
	 
	 
	Floor jigs already purchased and awaiting delivery. 
	4

	
	Kanban
	 
	 
	 
	Kanban system will be constructed primarily of cheap materials such as file bins and shelves.
	

	Technical Knowledge
	Dimensional Analysis Techniques
	 
	 
	 
	Previous working experience with QA dimensional analysis team.
	4

	
	Installation Method
	 
	 
	 
	Previous working experience with Industrialisation team while assisting the design of 767 units.
	

	
	Kanban Purpose and Usage
	 
	 
	 
	Previous working experience with Industrialisation team, to organise their available parts and tools.
	

	
	Shadowboard Design and Construction
	 
	 
	 
	Previous working experience in Stores, to house uncommonly used tools.
	

	Materials and Resources 
	Aircraft Floor Tracks and Blocks
	 
	 
	 
	Can be ordered from existing company suppliers.
	4

	
	Track and Block Fittings
	 
	 
	 
	25mm M8 hex socket countersunk screws, widely available.
	

	
	File bins
	 
	 
	 
	Widely available from office suppliers.
	

	
	Pocketed shelves
	 
	 
	 
	Can be constructed simply from stamped steel or laser-cut MDF.
	

	
	Shadowboards
	 
	 
	 
	Can be constructed simply from sheet foam available in-company.
	

	British Standards
	BS 5078:1974; Specification for jig and fixture components
	 
	 
	 
	Ordered jigs comply to BS 5078:1974.
	4

	Information Sources
	QA Technicians
	 
	 
	 
	Closely working with QA technicians throughout the next quarter.
	3

	
	Existing PWIs
	 
	 
	 
	Access to existing PWIs may be restricted but can be allowed by IT department if required.
	

	
	
	
	
	
	Total score
	26

	
	
	
	
	
	Maximum possible score
	28

	
	
	
	
	
	Feasibility as a percentage {(a)/ (b) x 100 }
	93%





	Quality Floor Plan 2 - Adjacent Floor Jigs

	Problem - Incoming combination floor jigs to QA workshop will require a permenant position with easy access for loading and unloading, without obstructing other QA operations.

	Solution - Install the floor jigs in adjacent positions, allowing a single ideal place for the floor jig kanban system but with access to the rightmost shutter door being restricted to the nearest floor jig only.

	Criteria
	Additional Information
	Achievable?
	Detail/description/ explanation
	Score      (0-4)

	
	
	Yes
	Maybe
	No
	
	

	Does it solve the initial problem?
	Floor jigs are in an accessible working position
	 
	 
	 
	Both jigs have 110cm of clear space around them for easy working.
	1

	
	Accessibility to Floor Jigs
	 
	 
	 
	Floor jigs can only be readily accessed from the nearest shutter door to them.
	

	
	Accessibility to rest of workshop
	 
	 
	 
	Floor jigs obstruct access to the rightmost shutter door from the rest of the workshop.
	

	
	Easy location of Kanban
	 
	 
	 
	Floor jigs are directly together and therefore the kanban system will be adjacent to both.
	

	Time Scale
	Can be completed before 1st June 2019
	 
	 
	 
	Floor jigs already purchased and awaiting delivery. Kanban system to be of simple construction and therefore fast and easy to assemble.
	4

	
	Can be completed before 1st April 2019
	 
	 
	 
	
	

	Project Budget
	Floor jigs
	 
	 
	 
	Floor jigs already purchased and awaiting delivery. 
	4

	
	Kanban
	 
	 
	 
	Kanban system will be constructed primarily of cheap materials such as file bins and shelves.
	

	Technical Knowledge
	Dimensional Analysis Techniques
	 
	 
	 
	Previous working experience with QA dimensional analysis team.
	4

	
	Installation Method
	 
	 
	 
	Previous working experience with Industrialisation team while assisting the design of 767 units.
	

	
	Kanban Purpose and Usage
	 
	 
	 
	Previous working experience with Industrialisation team, to organise their available parts and tools.
	

	
	Shadowboard Design and Construction
	 
	 
	 
	Previous working experience in Stores, to house uncommonly used tools.
	

	Materials and Resources 
	Aircraft Floor Tracks and Blocks
	 
	 
	 
	Can be orderred from existing company suppliers.
	4

	
	Track and Block Fittings
	 
	 
	 
	25mm M8 hex socket countersunk screws, widely available.
	

	
	File bins
	 
	 
	 
	Widely available from office suppliers.
	

	
	Pocketted shelves
	 
	 
	 
	Can be constructed simply from stamped steel or laser-cut MDF.
	

	
	Shadowboards
	 
	 
	 
	Can be constructed simply from sheet foam available in-company.
	

	British Standards
	BS 5078:1974; Specification for jig and fixture components
	 
	 
	 
	Orderred jigs comply to BS 5078:1974.
	4

	Information Sources
	QA Technicians
	 
	 
	 
	Closely working with QA technicians throughout the next quarter.
	3

	
	Existing PWIs
	 
	 
	 
	Access to existing PWIs may be restricted but can be allowed by IT department if required.
	

	
	
	
	
	
	Total score
	24

	
	
	
	
	
	Maximum possible score
	28

	
	
	
	
	
	Feasibility as a percentage {(a)/ (b) x 100 }
	86%






[bookmark: _Toc131093372]Final Solution
Based on the outcome of the Feasibility Studies, it seems clear that the design of the MU Inbound Goods system will not make for an appropriate project due to the projected timescale. 
Of the three purchasing strategies for the Promethium Stack scenery piece that were researched, it is demonstrated by the Feasibility Studies that all three are viable but that Strategy 2 is the most likely to succeed for the cheapest expenditure. However, given the small difference in feasibility, it is still unclear whether the more expensive but potentially more recuperative Strategy 3 might be better. This uncertainty makes it difficult to decide which of these purchasing strategies would be the most appropriate.
However, all three of the Promethium Stack solutions fall below the two Floor Jig solutions in practicality terms. In addition, the difference in feasibility between the two floor jig plans is more noticeable, making it clear that the greater accessibility throughout the workshop offered by the separated floor plan is much more desirable than the potential for an ideal Kanban system location that the adjacent floor plan offers. For this reason, the separated floor plan has been decided on as the final solution.
It has however now been confirmed that the final floor jigs will be slightly larger than the prototype, with dimensions of 2.5m x 1.5m, and therefore the scale floor plan must be adjusted appropriately:
[image: ]

[bookmark: _Toc131093373]Failure Modes and Effects Analysis
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[image: ]
[bookmark: _Toc131093375]Floor Jig
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[bookmark: _Toc131093378]Building & Loading Kanban System
	Item
	Time (minutes)

	Create drawing for Shadowboards
	150

	Contact company InStyle
	15

	Send digital copy of drawing
	2

	Get quote for cutting foam
	5

	Supply Kydex sheet for use as backing and pay production cost
	15

	Collect finished shadowboards
	2

	Stick shadowboards to portable tables with double sided tape
	30

	Fix washers to bolts with threadlocker
	30

	Load all fixtures and tools into shadowboards
	3.5

	Label shadowboards for 767 and 787 sections
	4

	Take photo and attach to shadowboard
	7.5

	Total
	264


[bookmark: _Toc131093379]Assembling Floor Jigs
	Item
	Time (minutes)

	Collect pump truck from production line
	2

	Clear floor spaces in workshop
	20

	Collect floor jigs from Goods In
	5

	Position floor jigs in workshop
	30

	Use spirit levels to adjust feet until jigs are flat and level
	45

	Fit 767 tracks and 787 blocks to jigs
	20

	Mark 767 tracks with foot fitting positions
	5

	Print 787 foot fitting matrix, legend and labels sheet.
	2

	Cut labels from labels sheet
	2

	Laminate legend and labels
	5

	Fit legend and labels to jigs using double sided tape
	5

	Fit matrix to notice board using pins
	1

	Total
	142





[bookmark: _Toc131093380]Financial
[bookmark: _Toc131093381]Building & Loading Kanban System
	Item
	Code
	Price
	Required
	Subtotal

	Portable Worktable
	N/A
	£115.00
	2
	£230.00

	Laser Cut Foam Sheet
	N/A
	£85.00
	2
	£170.00

	Coloured Kydex Plasticard
	N/A
	£50.00
	1
	£50.00

	¼ x ¾ UNF Hex Screw
	N/A
	£0.10
	16
	£1.60

	Threaded Penny Washer
	JFT2733
	£25.08
	10
	£250.80

	Threaded Stepped Washer
	JFT2734
	£28.42
	4
	£113.68

	Narrow Washer 
	BACW10BP4CK
	£0.77
	2
	£1.54

	ANCRA Stud 
	40361-156
	£29.09
	24
	£698.16

	Locking Washer 
	F12159-386-101
	£8.10
	24
	£194.40

	Spacer 
	F21140-160-101
	£3.26
	24
	£78.24

	Washer 
	NAS1149E0632R
	£0.28
	24
	£6.72

	Hex Nut 
	MS21042L6
	£0.78
	24
	£18.72

	Ratchet Set (Ratchet, extension, 7/16” socket)
	N/A
	£25.00
	2
	£50.00

	Loctite Threadlocker Blue
	N/A
	£7.00
	1
	£7.00

	Total
	£1870.86


[bookmark: _Toc131093382]Assembling Floor Jigs
	Item
	Code
	Price
	Required
	Subtotal

	Completed Floor Jig
	N/A
	£7,000.00
	2
	£14,000.00

	767 Track
	N/A
	£55.60
	12
	£667.20

	787 Single Block
	SK37957
	£65.00
	48
	£3120.00

	787 Double Block
	SK37618
	£68.50
	20
	£1370.00

	25mm M8 Screws (C/sunk)
	N/A
	£0.13
	220
	£28.60

	A3 Laminating Sheets
	N/A
	£0.18
	4
	£0.72

	Total
	£19,186.52



It can be seen that the project will have a total cost of nearly seven hours and £21,057.38. The time cost can be considered to be eliminated by the opportunity to replace one of the jigs at a time, while the existing jig for the currently in-production unit type remains in use. The financial cost must be weighted against the profit given by each unit produced; an exact number could not be obtained, but £6000 was given as an estimate several times. This would require only four units extra to be produced to cover the cost of the project, and they are frequently produced in batches of up to forty-eight. The cost of the project can be considered justified by the increased level of profit over time the business will receive as a result.

[bookmark: _Toc131093383]Process Map
[bookmark: _Toc131093384]Kanban System
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10/12/2018
Discussion as to the design of a prototype shadow board, including what materials and tools it would be needed to carry. Prototype drawn up and sent for production internally.
18/01/2019
Prototype shadow boards delivered and fitted to portable table. Loaded with fitting materials and tools. Performance to be evaluated for one week before final design is produced.
[image: F:\HNC\Project\0 Concepts\Quality floor planning\20190118_073916.jpg]
24/01/2019
Contact made with Mike Freeman and external company InStyle to discuss initial concepts for final shadow board design and acquire information that will guide the actual finished design.
25/01/2019
Built first draft 3d model of shadow board, produced drawing and sent to Mike Freeman for review.
28/01/2019
Mike Freeman arrives on site. Discussion as to the first draft design, including clarification of intent and suggestions for improvement that would ease production. Following meeting, 3d model and drawings revised to accommodate the suggestions discussed and sent to Mike via email for further review.
[image: ]
30/01/2019
Receive word from DKP that first jig will finish production on 04/02/2019. Confirmation with Nick Whitcombe that 787 fitting blocks are on order and will arrive soon. Contacted Jenny Jenkins to source 767 tracks, redirected to Gareth Jones who informs us that there are several lengths spare in Henry Thomas House. We confirm that these are not needed for other operations and collect them. This accounts for four lengths total, which have a sum length long enough to provide all six tracks, but it would require two tracks to be made of two separate lengths laid end-to-end which is undesirable.
04/02/2019
Martin shows photos of first finished jig, due to arrive this week. 777 jig still going to be present as 777 units starting again in July, reassessed floor plan to accommodate 777 units as well. 
Meeting at 11pm just to ensure we're all on the same page. 
Apparent issue with 1F/2F 787 unit being fitted, realised labelling for C/D blocks is back to front, labelling amended to correct this. 
11/02/2019
News that QA workshop is being split due to Brexit, in order to make space for an office housing representative from the parent company. This results in the floor jigs being held at DKP until further notice, and a requirement to reassess the floor plan to accommodate the smaller floorspace. Work on Kanban system to continue until the issue is resolved. 
Mike Freeman emails a quotation for the production of the shadow boards, which is printed and shown to Martin Carver. Martin happy with price, and shadow boards ordered through Nick Whitcombe. Nick also asked about due date for 787 blocks but no news on that yet.
13/02/2019
Threadlocker on washers/bolts is proving insufficient during testing, resulting in washers missing from bolts or fitted incorrectly. This demonstrates that the threadlocker selected is insufficient for the task, and will be reviewed prior to the materials for the final jigs being produced.
15/02/2019
First jig is delivered from DKP. Offloaded from delivery truck with forklift and deposited onto pump truck. Transported to QA workshop and maneuvered into position. Attempts made to set it level by adjusting the feet reveals that the jig is curved from one end to the other and across its width.
18/02/2019
DKP engineers drop by and we have a discussion as to why the jig is not level. They believe that the plastic feet under the jig are probably good enough and are therefore Problem B; Problem A is that the box section is not flat, so the plate bolted to it is not flat either. 
Liam takes readings across the surface of the jigs to determine high/low spots, and DKP will return Thursday to adjust the jig.


27/02/2019
DKP engineers arrive and have a discussion as to further solutions to the jig, but Martin sends them away before any work is commenced. A plan is established to drill and thread holes between the bolts fitting the top surface to the frame, and grub screws inserted so that the edges of the jig can be raised or lowered by section.
Apparently Lee Price isn't happy that he wasn't involved up until this point so everything's on hold until he's happy with everything now. Added him to the Responsibilities Tracker, mostly as insurance in case he pulls the project.
28/02/2019
Second meeting with Lee Price to bring him up to speed on the project, third meeting to follow if and when he has any corrections he wants to suggest.
06/03/2019
Top plate of jig loosened in preparation for DKP engineers arriving later in the day to start their rework of the jig.
DKP engineers arrive and remove top plate, lift it and support with chocks. Position, drill & tap more holes in which grub screws are fitted so that height at each point can be adjusted to make the surface plate flat.
[image: F:\HNC\Project\4 Implementation\20190306_094044.jpg]
08/03/2019 
Checked stock in prototype shadow boards. 787 materials all over the shop, need to review threadlocker selection and acquire more bolts. 767 studs are being chewed up by torque of washers; more need to be ordered, may need to engineer our own out of a stronger material. Investigation reveals that some technicians have been adjusting the torque setting on fitting tools to excessive values.
12/03/2019 
DKP Engineers arrive, finish modifying jig and fit grub screws. Will work with Liam to flatten jig soon.
18/03/2019 
Work with Adam to correct jig, top surface made flat within 0.010in.
20/03/2019 
787 blocks arrived, confirmed accurate with callipers and fitted to jig with bolts (not all bolts exact type desired but all work). Matrix and labels printed, cut and laminated. Labels and Legend fitted to jig with gel tape. 767 and 787 dimensional matrices printed to assist verification of jig. All materials for Jig 2 consolidated into a single location. 
Andy verifies top surface of jig is level within 0.010in again, Liam verifies dimensions between 767 tracks and 787 blocks accurate within 0.010in. 
Checked prototype kanban contents, one too many narrow washer & bolts, removed, still waiting on better fixing solution before replacing bolts.
21/03/2019
Researched console and closet fittings requirements and sizes. Redesigned shadow boards to accommodate console and closet fittings, and sent updated design to Mike Freeman.
29/03/2019
Liam completes calibration of jig, revealing that it is now flat and level within tolerance. Receive conformity report via email from him.
[image: F:\HNC\Project\4 Implementation\20190320_123937.jpg]
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Withdraw remaining shadow board stock from lineside, as PWIs require. Fixed 787 foot fitting washers to bolts using Loctite super glue, to create a sufficient quantity for both shadow boards.
[image: F:\HNC\Project\4 Implementation\20190329_075942.jpg]


02/04/2019	
Phone call from Mike Freeman, confirms shadow boards will be produced to latest design and should be ready by next day.
10/04/2019
First shadow board foam set delivered by Mike Freeman. Materials test fitted to it to ensure that manufacturing is sound, and it is found to be correct.
[image: F:\HNC\Project\4 Implementation\20190410_074659.jpg]
29/04/2019
Following further dimensional analysis, floor jig is released for dimensioning use, concluding the floor jig portion of the project.
08/05/2019
Shadow boards are delivered from InStyle. Prototype shadow boards removed from portable table MDF surface using scraper. MDF surface inverted and re-secured in place. Completed shadow boards fitted to MDF surface using 3M VHB double sided tape.
[image: F:\HNC\Project\4 Implementation\20190515_075014.jpg][image: F:\HNC\Project\4 Implementation\20190515_082226.jpg]
All parts fitted to shadow board and photograph taken. Parts F29630-165-101 and F29630-167-101 not included, as these parts are included only as part of the console assembly kit and will not be released for use on a kanban system.
[image: F:\HNC\Project\4 Implementation\20190515_121117.jpg]

[bookmark: _Toc131093387]Improvement Validation
The final stage of the testing process was conducted using the finished production designs for the floor jig and shadow boards.
[bookmark: _Toc131093388]Floor Jig – Dimensional Tolerance
The dimensional tolerance of the finished floor jig was called into question before the testing process had officially began; during installation the jig could not be set level, with different areas of the top surface being off-level when other parts were level. This made it immediately apparent that the top surface of the jig was curved.
[image: F:\HNC\Project\4 Implementation\20190215_115928.jpg]
Following the jig being correctly positioned, measurements were taken using the FARO arm measurement system, at standardized points across the jig; the surface was divided into horizontal and seven vertical lines, and the height of each intersection relative to a nearby level surface table (used to calibrate the FARO measurement system). These heights confirmed that the jig was curved, with the centre being higher than the edges.
[image: F:\HNC\Project\4 Implementation\20190306_081348.jpg]
Discussion was had with the engineers from DKP as to the ideal solution. They posited that raising the outer edge of the jig would be the ideal solution, with the centre of the jig remaining in place. Members of the QA team were skeptical, but this would involve the existing jig being reworked in situ instead of the entire upper surface needing re-machining, so the decision was made to proceed with this strategy.
DKP engineers drilled and threaded holes at the midpoint between each existing screw hole (used to secure the top surface to the support frame) into which grub screws were fitted. These would allow the height of the top surface of the jig to be adjusted at regular intervals without the top surface being loose or subject to movement in use.
[image: F:\HNC\Project\4 Implementation\20190306_092421.jpg]
Following this process, QA workshop engineers measured and adjusted the jig to get it flat within ±0.060 inches across both the full length and full width of the jig, and to confirm that all tracks and foot fittings are correctly positioned. The full dimensional report is attached to the Technical Report as Appendix 1.
[image: F:\HNC\Project\4 Implementation\20190320_123937.jpg]
[bookmark: _Toc131093389]Floor Jig – Labeling
To prevent the problems observed on the prototype floor jig that arose as a result of the existing labeling system, the labels for the production floor jigs were created and attached such that;
· Each foot fitting had only one label listing multiple applications, not one label for each application.
· Each label was laminated to prevent tearing, to make them dirt resistant and to make clean9ing them easier, improving the clarity of the system.
· Each label was attached with gel tape instead of cellotape, to create a stronger bond and reduce the risk of the label detaching from the jig.
· The foot fitting matrix was referenced throughout the labeling process by the engineer performing the task, and the final label system was verified correct by a senior engineer.
· The attached legend listed the parts required for each unit, and included photographs of the parts to be used instead of isometric drawings, to make collection of materials quicker and simpler.
[image: F:\HNC\Project\4 Implementation\20190320_121153.jpg]
This system was then tested from 20/03/2019 until 15/05/2019, by observation of technicians performing loading and unloading activities on the jig, and by weekly examination of the condition that the labels and marking. No complaints or complications by technicians were recorded during this period, and all labels and marking remains correctly fitted, undamaged and unobscured by dirt.
[bookmark: _Toc131093390]Kanban
With the materials to be used in the shadow board selected and confirmed to be sufficient by the initial testing, the focus of the final testing was to ensure that the production design for the shadow boards was correctly manufactured so as to hold the materials. The first stage of this test took place on 10/04/2019, when the foam for the first shadow board was delivered and some materials test fitted to it to ensure that the pocket sizes were accurate.
[image: F:\HNC\Project\4 Implementation\20190410_074659.jpg]
With the foam confirmed to be correct, the shadow boards were cleared for production. The final stage of testing was performed on the finished products when they were delivered on 15/05/2019, by fully loading both shadow boards.
[image: F:\HNC\Project\4 Implementation\20190515_121117.jpg]

[bookmark: _Toc131093391]Time and Motion Studies
To confirm that the project has been successful in it’s primary endeavor, a further set of thirty studies were completed, following the same criteria as during the former state.
[image: ]
As can be seen, the process for each jig has been made more reliable and nearly a full third faster. In addition, the availability of a second jig for each type of unit will increase overall throughput of the workshop.


[bookmark: _Toc131093392]Control

The beneficial outcome of the project is reliant on two factors:
· The continued correct functioning of the floor jigs.
· The continued correct stock and organization of the kanban system.
To maintain these, it is recommended that the floor jigs be inspected to ensure they are flat and level at the beginning of each work week, using the dimensional analysis tool. It is also recommended that the kanban system be inspected daily to ensure that the fittings and tools they are meant to house have been returned correctly, and are all present and in their proper places. It is also recommended that the work instructions available at the kanban racks, and the guides attached to the floor jigs, be inspected weekly to ensure that they are still present, undamaged and legible.
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1Bring full unit to floor jig

00:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:00

00:00:00

2Fit track studs to correct positions

00:02:2900:02:2700:02:3200:02:4200:02:3700:02:3300:02:3100:02:2900:02:3000:02:2200:02:2800:02:4000:02:3000:02:2700:02:3900:02:2800:02:3900:02:2800:02:3500:02:2800:02:3000:02:1800:02:3200:02:4400:02:1700:02:2200:02:3100:02:2600:02:2500:02:24

00:02:30

3Fit locking washers to track studs

00:03:2100:03:1600:03:2400:03:3100:03:2500:03:1700:03:2200:03:2000:03:2400:03:0700:03:1500:03:2400:03:1500:03:1400:03:2700:03:2800:03:2800:03:3300:03:3800:03:1900:03:2900:03:0000:03:2900:03:3600:03:0500:03:2400:03:2400:03:1200:03:1700:03:18

00:03:21

4Fit spacers to track studs

00:04:1400:04:0700:04:0500:04:2600:04:1300:04:2000:04:0200:04:1800:04:0800:03:5800:03:5700:04:2600:04:1500:04:1500:04:1800:04:1700:04:1000:04:3100:04:2200:04:2100:04:2400:03:4900:04:2000:04:4100:03:5400:04:1900:04:0900:04:0500:04:0700:04:28

00:04:14

5Mount rear half of unit to track studs

00:08:4300:07:2100:05:0800:07:2800:06:1300:10:3300:10:2700:09:1400:06:3000:11:2400:10:0600:08:3700:10:0100:13:2700:09:3600:07:5100:08:2000:08:4800:06:4000:09:4300:09:1500:08:3700:05:5300:08:0200:09:4100:10:0300:07:0900:12:0000:08:4200:07:06

00:08:45

6Mount front half of unit to track studs
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7Fix front half of unit to rear half of unit
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8Mount console and fix to front half

00:15:2100:13:3200:09:3400:14:3700:14:1900:16:2000:15:0100:15:4900:14:3600:21:1600:18:3300:10:3900:16:4700:18:3400:13:5600:14:5500:19:2800:10:3000:09:5600:15:3000:13:3200:15:2500:09:0100:15:2100:11:5800:15:3000:11:3700:19:4300:19:1200:12:51

00:14:47

9Perform Dimensional Analysis
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00:23:54

10Remove unit and mount to single pallet
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00:24:56

11Remove track studs from floor jig
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00:26:28

12Return Production Work Instructions
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Scope of evaluation: (Markas applicable)

Full dimensional report

[ | Addtional commerts (1. Record Production Permits/Concessions applicable to the build status)

Partial dimensional report

T Note:Dimensionsare shown ninches,

Other (¢.g conformity)

]

"Drawing Tolerance as per Drawing 0.060°

Epo oo mote e DimensIomal report S1gnatory e ot Geen cometad om T il page

Characteristic accountability, verification and compatibility evaluation: Measurement Method Result
o
Drg Char Tolerance Actual measurement Method of | Inspection tool Calibration AcceptReject
Crare. | orgte | Type | Fedtre/Mommnal | e ooy | Conformanee | S| "l Ducdsie | PASSIFAL
Plate surface flatness using 4 point plane.
W [ A [ om Prane 1 000 oo A Faro | eascraor | tewnzors | pass
| wa | ow Prane2 00 oot A Far0 | Bascraor | tewnzor | pass
0 [ wa [ ow Plane 00" 000 A Faro | easctaor | tewnzors | pass
W [ wa [ ow Prane s 00" 00" A Faro | Basctaor | tewnzors | pass
Average surface plate flatness = 0.003"
Rail surface flatness by height measurement.
s ] wa [ ow Rt A 067t A Fao | eascraor | tewnzors | pass
@ [ wa [ ow Rt A =3 A Faro | easctaor | tewnzors | pass
[ wa [ om Rt A oeor A Faro | easctaor | tewnzors | pass
@ | wa | ow Rt A o6er A Faro | easctaor | tewnzors | pass
w0 [ wa [ ow Rt A oeer A Faro | easctaor | tewnzors | pass
W | wa | om Rt A ez A Faro | easctaor | tewnzors | pass
0 | wA | om | Reltowmn 00 006" A 70| eascrowr | runzoe | pass
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Average

1Bring full unit to floor jig

00:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:0000:00:00

00:00:00

2Fit track studs to correct positions

00:02:2400:02:2900:02:2300:02:2800:02:3600:02:1400:02:1900:02:2900:02:0900:02:2100:02:2900:02:2800:02:2600:02:1600:02:3100:02:2100:02:2300:02:2800:02:2100:02:2200:02:1600:02:1800:02:2400:02:2900:02:2900:02:3600:02:1700:02:1700:02:2900:02:27

00:02:24

3Fit locking washers to track studs

00:03:1800:03:2900:03:1400:03:3000:03:2100:03:0600:03:1100:03:3000:03:0600:03:0700:03:1700:03:1000:03:2400:02:5600:03:1700:03:1500:03:2300:03:2800:03:2500:03:2500:03:0700:03:1200:03:1600:03:1700:03:4000:03:2900:03:1600:03:1100:03:1500:03:15

00:03:18

4Fit spacers to track studs

00:04:1200:04:0800:04:1500:04:0900:04:1800:03:5900:04:0800:04:2200:04:0700:03:5700:04:1000:03:5000:04:1900:03:5000:04:2000:03:5800:04:1700:04:3400:04:1400:04:2700:04:0300:04:1000:04:1100:04:1900:04:4400:04:2400:04:0100:03:5400:04:1700:04:14

00:04:12

5Mount rear half of unit to track studs

00:06:2400:06:1700:06:3100:06:1900:06:3100:06:1700:06:1600:06:3400:06:2600:06:2000:06:2700:06:0700:06:3400:06:0600:06:4500:06:1400:06:2500:06:4400:06:2900:06:3100:06:1600:06:3600:06:2900:06:3000:06:5300:06:4900:06:1400:06:0800:06:2000:06:18

00:06:26

6Mount front half of unit to track studs

00:08:3400:08:2800:08:3100:08:3700:08:4900:08:4100:08:1300:08:4100:08:3700:08:3200:08:4300:08:1500:08:5000:08:2300:08:5100:08:3500:08:3000:09:0200:08:4300:08:4500:08:4200:08:4400:08:4600:08:3000:09:0900:08:5600:08:2900:08:2200:08:3400:08:30

00:08:38

7Fix front half of unit to rear half of unit

00:09:4800:09:5600:09:4000:10:3200:10:1000:09:4700:09:4900:10:5900:09:3600:10:3400:09:2700:09:4700:10:2900:09:0500:10:1800:09:3800:10:4900:10:0100:09:3300:10:0900:08:4200:09:3600:10:5900:09:3600:09:2900:09:5800:10:2800:09:4200:09:3700:10:02

00:09:57

8Mount console and fix to front half

00:11:1700:11:2300:11:3900:12:2600:11:3000:11:2000:12:2600:13:0800:11:4200:13:0000:11:1100:11:0500:11:2400:11:0200:10:3900:11:0600:12:0300:11:3100:11:4800:11:4400:10:2600:10:1200:11:4300:11:1100:11:2800:10:1200:11:5400:10:1700:12:1600:12:37

00:11:31

9Perform Dimensional Analysis

00:19:5600:19:3100:20:0700:21:2200:20:0600:19:1600:21:2900:22:2600:20:1800:20:4500:19:4700:19:2500:19:2600:20:0200:18:4200:18:5700:21:0200:20:3300:20:0200:21:0000:19:2200:19:0100:21:1500:19:2800:19:5300:18:4100:20:0600:18:3100:21:2200:22:07

00:20:08

10Remove unit and mount to single pallet

00:20:2300:20:0900:20:3000:22:0300:20:3300:18:3500:21:2400:22:3200:19:4500:20:0000:21:0500:19:0200:19:0900:20:4600:17:5800:20:0700:21:3400:21:3600:20:4400:22:3500:20:3000:20:1700:21:5400:21:1200:20:1200:19:0000:20:0000:18:1200:22:1700:21:56

00:20:32

11Remove track studs from floor jig

00:21:0400:20:2800:22:2000:23:1000:19:5700:19:2000:22:3000:23:1700:20:4000:19:5400:22:3900:20:3200:18:5600:20:5500:18:5000:20:1800:22:1300:22:3200:21:1300:23:0100:20:5000:20:2500:23:1700:22:5800:21:1200:19:3300:20:4700:19:5100:23:2900:22:40

00:21:18

12Return Production Work Instructions

00:22:4100:21:4900:24:2200:24:1300:20:5600:20:2800:23:4400:25:1800:22:5100:21:5300:23:4000:21:0300:20:1500:22:3600:19:4100:21:5000:24:0700:23:1600:23:2700:23:3600:23:1700:22:0800:25:2900:23:4600:22:4500:20:5700:22:0100:21:5900:24:5900:24:07

00:22:46

Step
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Product Operation Issue Issue Date
N Loading for Dimensional Standard Job Breakdown
Optima 767 N 1 13/12/2018
Analysis
Parts Tools Materials Procedures

767 rear unit half, 767 front unit half,

767 console

7/16" Socket, Ratchet, Ratchet Extension

Track Studs, Locking Wash

M8 Flange Nut

ers, Spacers,

Step No. Step Diagram/Photo/Schematic/Sketch Key Points
1 Bring full unit to floor jig f Unit should be in halves, on two separate pallets
2 Fit track studs to correct positions Verify position by Production Work Instructions
3 Fit locking washers to track studs
4 Fit spacers to track studs
5 Mount rear half of unit to track studs Secure using M8 Flange Nuts
6 Mount front half of unit to track studs Secure using M8 Flange Nuts
7 Fix front half of unit to rear half of unit Use pre-fitted holes
8 Mount Console and fix to front half
9 Perform Dimensional Analysis
10 Remove unit and mount to single pallet
11 Remove track studs from floor jig Return to kanban system
12 Return Production Work Instructions Return to kanban system

Quality Approval

Production Appeal

Health and Safety Approval

Sheet No.





