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[bookmark: _Toc163429084]Introduction

This report is evaluating the effectiveness of chosen maintenance strategies for the lacquering process (chosen equipment) within Renishaw (workplace). 

[bookmark: _Toc163429085]About Renishaw
‘We are a global engineering technology group. We create high precision technology for metrology and healthcare. We design and develop systems and solutions for complete precision, control, and reliability.
We are also a world leader in additive manufacturing (also known as metal 3D printing). We design and produce compact machines that ‘print' parts from metal powder. From transport to agriculture, electronics and healthcare, our breakthrough technology transforms product performance.
We have 67 key locations in 36 countries with 5,000+ employees worldwide. Over 3,000 people work for us in the UK. This is where we do much of our research and development and manufacturing.’ (AboutRenishaw, 2024)
Click Figure 3 link below to find out more…
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[bookmark: _Ref163409489][bookmark: _Toc163418639]Figure 3
[bookmark: _Toc163429086]Rolled Gold Scale 
Rolled Gold Scale is a specific type of machine axis scale that has been manufactured at Renishaw for over 30 years, making RGS one of Renishaw’s longest serving type of scale. Due to the age of the RGS product, the manufacturing process involves a high volume of mechanical processes. Whereas some of Renishaw’s more modern scale products, such as Linear/Rotary/FSP2 scale, have followed a more modern manufacturing process like laser etching/ablation. 
The easiest way of explaining what machine scale is, is by comparing it to a simple rule but only on a much smaller & accurate scale. As millimetre lines are seen on a rule, machine scale lines on RGS will every 20microns apart. And as your eyes read a rule, a read-head encoder will read the very small, manufactured lines on RGS machine scale, then relay the data onwards as shown Figure 4. 
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[bookmark: _Ref163416076][bookmark: _Toc163418640]Figure 4
RGS’s key desirable customer trait is the fact it is gold. The outer gold layer adds an element of ‘gold standard’ to a piece of machinery. Due to the scale being fitted to the X, Y, Z axis of a machines moving area, it can be difficult to hide the scale on the machine surface, so the gold adds an opinion of ‘prettiness’ & ‘luxury’. RGS has survived the test of time and has been proven to work well making the almost ‘dinosaur’ like processes & machinery still very relevant to being maintained. 
[bookmark: _Toc163429087]How do we make Rolled Gold Scale
Rolled Gold Scale (RGS) is a very long continuous strip of very thin steel bar with an outer coat of gold, approximately 10cm wide. RGS starts off as a blank with a smooth, unscratched surface. 
This blank reel first runs through an embossing process to which the scale is squeezed between two pressing rollers. The hardened pressing rollers have been manufactured to a very high standard as the gold scale forms to their shape when being pressed due to RGS being much softer. RGS finishes embossing with thousands of notches 20 microns apart. If you were to analyse the formation microscopically you would see sharp peaks and troughs have been formed. The peaks & troughs are read as light & dark spots or 1’s & 0’s to a read-head encoder as it passes over the scale.
From embossing the scale gets transferred via a reel and placed onto the lacquer machine. 
(WI-11111-19, 2024)[image: ]Figure 5 – shows a raised embossing head revealing the scale running through the centre of the rollers pictured. 


[bookmark: _Toc163429088]Critical Review of Maintenance Practices

‘Critical review of current maintenance practices?  Explain what the equipment does concisely and how it works.  What is good about current maintenance practices and what is poor?  Why has this approach been chosen in the past?’ -  Appendix 1


[bookmark: _Toc163429089]Explain what the equipment does concisely and how it works.
The purpose of the lacquering machine is to apply a specific thickness of clear lacquer to the outside of functional Rolled Gold Scale (RGS) within cosmetic and functional standards. 
[bookmark: _Toc163429090]Lacquer Machine
[image: A machine with blue rolls

Description automatically generated]As explained the lacquer machine follows the previous embossing process. The purpose of the lacquering machine is to apply a specific thickness of clear lacquer to the outside of functional Rolled Gold Scale (RGS) within cosmetic and functional standards. The clear lacquer coat is applied to RGS to protect the scale and make more corrosion resistant. plastic A simple scratch or deformation will cause the scale to be non-functional as the light spots Vs dark spots signal strength will not be to standard. Figure 6 – Lacquer Machine from Operating Manual










[bookmark: _Ref163419171]Figure 7 – WI11111 Reel Cleaning Horse

As with most machines in RGS, the reel of starting scale runs through a cleaning horse, as shown in Figure 5. This part of the machine is used to simple clean the surface of the scale before operation due to high sensitivity of damage with surface debris. X
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The scale passes through a plasma cleaning sub-process, as shown in Figure 5, which destroys any micro-debris left on the surface of the scale. As with painting, lacquering is all about the preparation because you want that lacquer to stick just write with no cosmetic flaws. 
[bookmark: _Ref163419111]Figure 8 – WI11112 Plasma Cleaning Box



[image: ]
Next the scale runs into the top half of the chamber, around a tensioning wheel and into the pre-set lacquering block. The tension wheels are crucial because the scale is as thin as a ribbon so can sway easily. The lacquer block requires the most amount of training and experience on assembling correctly in a clean, functional matter. The lacquer blocks hold the lacquer in a reservoir which is linked to a fixed & moving jaw. The scale runs between these jaws and that is what plays the biggest outcome to GOOD scale. 

[image: ]Figure 9 – Lower Curing Chamber showing two UV lights from the Operating Manual.


Once Scale leaves the bottom of the lacquer block it enters the UV light curing chamber in the lower half. This UV light rapidly cures the lacquer 90% of the way before it leaves the machine and air cures on a reel. 


[bookmark: _Toc163429091]Current Maintenance Practices 
The machine is running most days due to production demands but to keep the quality of product consistent the machine undergoes regular maintenance activities. 
As with every company, the number priority is Health & Safety. And all companies within the UK must comply and follow the Health and Safety at Work Act 1974. 
The Health and Safety at Work etc Act 1974 is the primary piece of legislation covering occupational health and safety in Great Britain. It's sometimes referred to as HSWA, the HSW Act, the 1974 Act or HASAWA.
It sets out the general duties which:
· employers have towards employees and members of the public
· employees have to themselves and to each other
· certain self-employed have towards themselves and others (HSE About, 2024)
A company that does not follow this act is breaking the law, creating a dangerous work environment but also most likely reducing the lifespan of their machinery. 
[image: Health and Safety at Work Act 1974 – Linden Signs & Print]Figure 10 – HSE Sign 











As the H&S Act 1974 states it is everyone’s responsibility to do some form of maintenance within the workplace. Albeit, simply cleaning the area as shown SOP1557-01 RGS Area Clean, or a more thorough quarterly clean like PMI00624 shown in APPENDIX 2. We all have a duty of care to the workplace. 
Training 
Renishaw provides a duty of care by giving the relevant personnel training for the required areas. Operators must be trained for use, just as Technicians must be trained for maintenance activities. 
Work Instructions (WI), Standard Operating Procedures (SOP) must first be run through, followed and buddy checked before being signed off. Once sufficiently trained then the responsibility is on them to follow it. 













Daily Checks
One method of maintenance practice is daily or operator checks. These checks are often simple, and fast checks that verify the running process is ok. 
The cleaning of the UV curing bulbs and cleaning of the Lacquer block must be done daily. 
An entry must be made in the lacquer monitoring sheet (AS712), shown below, to state that the UV chamber has been cleaned with methylated spirits with the date and signature (Figure 8). When this sheet is full, scan it and save into the ‘Sharepoint document Library’ on syteline QC gages for the lacquer machine.
Common data sheets like this provide quick an easy note from operator to engineering of what has gone on, along with production data. 
[image: cid:2b1e74f9-3d60-4843-9b4a-7b7ee06368d1@eurprd09.prod.outlook.com]






Figure 11 - AS712 Sheet WI11112 Lacquering


You could argue that process checks are all to do with quality of the part but they are actual micro maintaining the machine each time because if your data is consistently the same then not a lot has changed with the machine fortunately. 



PMP Checklist
The PMP Excel checklist provides a step-by-step to do for each maintenance task. 
The PMP checklist is a quick glance at maintenance actions. The checklist is linked to SOP’s which are engineering versions of WI’s but for maintenance activities. 
Once this maintenance activity is complete it is then booked off via Syteline, a management tool, which then notifies prior to the next maintenance activity. 
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Figure 12
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Figure 13





[bookmark: _Toc129679804][bookmark: _Toc163429092]Reactive Maintenance 
Things will always go wrong despite how much you reduce the risk; it will always be there. So sometimes the machine comes to a stop. 
One common issue that can happen is jaw adjustment may wander out of position and cause a ripple effect or streak on the scale. This needs to be followed and fixed by engineering. The operator is trained to stop producing scale, and waste material. Pause the machine in standby, and phone for engineering whilst waiting next to the machine. 
Reactive Maintenance is very much linked to engineering experience. The greater experience, the faster the fix. However, a simple fault-finding table like in Table1, fills in the gaps and verifies faults to an action for some maintenance staff. 



[image: Reactive Maintenance May Not Be The Best Idea]
Figure 14 – Reactive Maintenance Image showing downtime and alarms mean MONEY


Table 1 - FAULT FINDING
	Fault
	Action

	Machine will not start
	Check wall isolator and control box is turned on. Check E-stop is not in.

	Cannot access the lamp area of the machine
	Turn the isolator switch on the control box to the off position.

	Lamps won’t start
	Check that the E-stop is not in.
Check the control panel to see if the Air, Fan, Tape and Door interlocks and in on and safe.

	Feed Motor won’t start
	Check that the lamps are ready.
Check that the tape light is active on the control panel.
Check that the speed is correctly set.

	Lacquer too thin/thick – when measured to spec.
	Stop machine and contact Production Engineering

	Lacquer uneven across width
	Stop machine and contact Production Engineering

	Clear lumps in lacquer
	Check for bubbles in lacquer pot. Lacquer gone past use by date. Inform engineering.

	Lacquer viscosity – high.
	Do not use. Inform Engineering.

	Plasma pen alarm sounds.
	Check for correct air pressure to pen.

	Plasma pen alarm sounds.
	Check for presence of substrate/scale under pen tip.

	No plasma glow – purple – at pen tip.
	Adjust position above substrate/scale. Stop machine and contact Production Engineering. 

	No plasma glow – purple – at pen tip.
	Check for fault message on pen. Stop machine and contact Production Engineering





[bookmark: _Toc163429093]Evaluation of how the current approaches to Maintenance could be Improved

‘A full evaluation of how the current approaches to maintenance could be improved.  How the current maintenance strategy can be improved?  What alternative approaches could be adopted, and they could be implemented in future maintenance strategy.’ – Appendix 1


Positives of maintenance approach
The current maintenance strategy is a long lasting and accepted strategy but there would be a problem if there were no room for improvement. The maintenance plan used covers the aspects of machine maintenance needed from proactive to reactive. 
Setting planned preventative maintenance which is carried before due dates is a very good way of keeping on top of machine issues before they occur. If the planned maintenance is carried to a high enough standard, then the reactive risk becomes severely lower. 
The maintenance schedule is carried out by the engineering team, so the expertise is trusted and consistent.

Negatives of the current approach	
The current maintenance schedule of preventative maintenance may mean that parts are being changed well before their actual life date. For instance, the UV lamps are changed every 1400hrs but perhaps a better way would be to measure the LUX level droppage of each lamp. 
Another negative of the current approach is the fact it is down to a controlled engineering team because if the small team are currently busy with other or overshot maintenance activities then production can pressure mistakes to happen. 
Biggest issue I personally see is operator discipline to come tell the engineering team that there is an issue. Sometimes, handwritten notes can be added to WI’s and not noticed by engineering until they take control of the machine. These notes should be verified and formally updated into the WI as soon as possible. That’s the same for SOP’s. As newly printed versions may be missing handwritten information on the used documents. 



















[bookmark: _Toc163429094]A consideration to costs and resources required to implement proposed changes

‘A consideration of costs and resources required to implement proposed changes based on issues identified in 5 and 6.  Better answers will discuss change management implications.’ – Appendix 1 


The costs required to make these improvements are minimal. It is more a discipline procedure that needs to take place but due to the team being a trusted old team, a lot of operators/technicians wouldn’t consult the documentation until need be. 
I think a good resource would be employing younger or more ‘up to date’ team members within this product due to the nature of the ‘old I know it all’. Or maybe even setting a new training course to train the old heads up with modern documentation.












[bookmark: _Toc163429095]Conclusion/Recommendation 

‘Conclusions/Recommendations.  Conclusions based on the findings of your report and what recommendations you would make to improve the situation going forward.  Consider short, medium, long recommendations.’ – Appendix 1

In conclusion, there are many maintenance steps in place to ensure a quality, well running, efficient machine is in place.
The Preventative Maintenance Plan data has moved from an easily adjustable excel folder to a more secure online management system, Syteline. Relevant training is required to be signed off. 
The maintenance is carried out well within the area but cross overs are a risk due to a small engineering team. Good forward planning is needed.
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	Student name:
	     
	Student ID number:
	

	Programme:
	BEng Manufacturing Systems Engineering & BEng Mechanical and Manufacturing Engineering, BEng Advanced Manufacturing Operations and BSc Engineering Management

	Module:
	Plant and Asset Engineering

	Module code:
	ACMA 6007
	Contribution to Overall Module Assessment (%):
	50%

	Lecturer:
	Andrew Thorn
	Internal Verifier:
	Kelvin Lake

	Assignment Title:
	Evaluating the Effectiveness of Chosen Maintenance Strategies for Dedicated Equipment
	Word count (or equivalent):
	2000 words

	Submission deadline:
	08/04/2024
	Return date of provisional marks & written feedback:
	13/05/2024

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  



	Module Learning Outcomes 
(from module syllabus)

	Upon the successful completion of this module, the student should be able to: 

1. Evaluate the energy efficiency of equipment and processes; make informed decisions on how energy consumption can be reduced and understand the importance of asset management. 
1. Interpret and evaluate equipment maintenance requirements from an engineering and process perspective, in order to ensure it operates efficiently and reduces waste in processes. 
 











	
TASK DESCRIPTION



You are required to select a single piece of equipment that is used in the production or an assembly process and evaluate the following: -

1. A brief background to the business and what the chosen equipment does in the company. 
1. A critical review of how the equipment is currently maintained or not and why the current approach to maintenance has been chosen.
1. A full evaluation of what could be done to improve the current approaches to maintenance and how this could be implemented in future maintenance planning and maintenance strategy development.
1. A consideration of costs and resources required to implement the proposed improvements..
1. Conclusions/recommendations

Word Limit: 2,000










	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



(Lecturer – please insert guidance for students here. Please link the task to the five common assessment criteria overleaf)

Your report should be laid out as follows and should be well referenced using the Harvard referencing system.  

1. Title page							 
2. Contents Page
3. List of illustrations/Tables
4. Introduction: - what the assignment is about
5. Critical review of current maintenance practices?  Explain what the equipment does concisely and how it works.  What is good about current maintenance practices and what is poor?  Why has this approach been chosen in the past?
6. A full evaluation of how the current approaches to maintenance could be improved.  How the current maintenance strategy can be improved?  What alternative approaches could be adopted, and they could be implemented in future maintenance strategy
7. A consideration of costs and resources required to implement proposed changes based on issues identified in 5 and 6.  Better answers will discuss change management implications.
8. Conclusions/Recommendations.  Conclusions based on the findings of your report and what recommendations you would make to improve the situation going forward.  Consider short, medium, long recommendations.							
Referencing.  A good range of material from published papers, journal articles, online sources.  Do not forget company resources.	

Plant & Asset Engineering	ACMA6007	Assignment 08/04/2024
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JOSHUA ASHCROFT		BEng Mech & Manu Eng
[bookmark: _Toc163429099][image: A close-up of a document

Description automatically generated]APPENDIX 2 – PMI 00624-01 RGS Lacquer Chamber Clean[bookmark: _Toc163418641]Figure 15

[image: A close-up of a form

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]

[image: A close-up of a machine

Description automatically generated]

[image: A screenshot of a computer

Description automatically generated]

[image: A screenshot of a computer

Description automatically generated]

[image: A hand holding a pen and opening a door

Description automatically generated]

[image: A close-up of a computer

Description automatically generated]

[image: A screenshot of a computer

Description automatically generated]

[bookmark: _Toc163429100]APPENDIX 3 – Maintenance Checklist 2017

[image: A screenshot of a computer

Description automatically generated]


[bookmark: _Toc163429101]APPENDIX 4 – SDP1260-03 Lacquer Block Setup
[image: A close-up of a document

Description automatically generated]
[image: A close-up of a document

Description automatically generated]

[image: A screenshot of a computer

Description automatically generated]

[image: A close-up of a computer screen

Description automatically generated]

[image: A close-up of a machine

Description automatically generated]

[image: A screenshot of a computer

Description automatically generated]

[image: A close-up of a machine

Description automatically generated]

[image: A diagram of a diagram

Description automatically generated with medium confidence]

[image: A screenshot of a computer

Description automatically generated]

[image: A screenshot of a computer

Description automatically generated]

[image: A close-up of a device

Description automatically generated]

[image: A close-up of a machine

Description automatically generated]

[image: A blueprint of a machine

Description automatically generated]
[image: A blueprint of a machine

Description automatically generated]












[image: A blueprint of a machine

Description automatically generated]

[bookmark: _Toc163429102]APPENDIX 6 – UV Light Bulb Replacement
[image: A blank list of information

Description automatically generated with medium confidence]

	




[bookmark: _Toc163429103]APPENDIX 7 – Spare Parts List

[image: A screenshot of a computer

Description automatically generated]




[bookmark: _Toc163429104]APPENDIX 7 – Certificate of Conformity

[image: A close-up of a document

Description automatically generated]



[bookmark: _Toc163429105]APPENDIX 8 – Logic Diagram

[image: A diagram of a machine

Description automatically generated]





[bookmark: _Toc163429106]APPENDIX 9 – Basic Electrical Cabinet Layout


[image: A close-up of an electrical control cabinet

Description automatically generated]
image2.png
apply innovation™




image3.png




image4.jpeg




image5.jpeg




image6.png




image7.jpeg




image8.jpeg




image9.jpeg




image10.jpeg




image11.emf

image12.jpeg
Health and Safety at

Work Act 1974

Persons entering these premises
must comply with all safety
regulations under the above act





image13.jpeg
e
OhL | oTensotewh o1/ T
£51 Dtaese 39uhial [T
& o

75575 TOUOR TonBoE]





image14.png
Lacquer machine

[Change fiter elements on outside of cabinet [Quarterly | M515750dFilters notto bed light dirt
[check age of lamps, swap if >1400hrs? [Quarterly _[M81579046015 Hrs (Last change ot 5373hrs]
[check wheel lignment,clean wheels with meths |Quarterly |M8157902 /071117

[Checkair lines / nozzles for correct positions and leaks |Quarterly _|M813702 /07.11.17

[Check condition of UV glasses |Quarterly |M8157902 /071117

|General comments / additional work carried out n/a |
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[Change filter elements on outside of cabinet [Quarterly | MB137807Filters not to bad light dirt

[check sge of lams, swap if >1400hrs? |Quarterly | MB1375046015 Hrs (Last change at 5372hrs)

[Check wheel alignment, clean wheels with meths |Quarterly _|M8157002 /07.11.17

[Checkcair lines / nozzles for correct positions and leaks |Quarterly _|M8137902 /07.11.17

[Check condition of UV glasses |Quarterly |M8157002 /07.11.17

|General comments / additional work carried out n/a |

1181

[Clean granite [Quaterly 8137902 /08.11.17

[Check drive cable for fraying [Quaterly 8137902 /08.11.17

[Checkcall pullies for nicks or damage [Quaterly 8137902 /08.11.17

[Check for damage to vacuum chuck [Quaterly 8137902 /08.11.17

[Check SMC ilter for oil [Quaterly 8137902 /08.11.17

[Check readheads bearing mounting points & kinematic

|carriage on test bench Monthly mB137902 /08.11.17

|General comments / additional work carried out n/a [MB137904 Hoover up of area.
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[Clean granite [Quaterly E13750dDusy

[Check drive cable for fraying [Quaterly MB137902 /07.11.17

[Checkcall pullies for nicks or damage [Quaterly 8137902 /07.11.17

[Check rubber drive belts for damage [Quaterly 8137902 /07.11.17

[Scale guide pins, check all for wear [Quaterly 8137902 /07.11.17

[Check for damage to vacuum chuck [Quaterly 8137902 /07.11.17

[check SMC ilter for oil [Quaterly 8137902 /07.11.17

|General comments / additional work carried out n/a [Bench not currently in use - being replaced.
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- Check the age of the UV lamps by clicking on the View History’ button in Syteline QC gages for the lacquer machine to get the machine hours
at which the lamp was last changed, if the machine hours on the counter at the front of the machine (fig 3) exceeds this by 1300hrs or more
then the lamps must be changed

~ To change the lamp:
o Ensure extra care is taken when changing the lamps as they are filled with Mercury. Spill kit and instructions for its use located in

Maintenance Cupboard 3.

Wear gloves as touching the lamps directly with your hand can cause them to bur when turned on.

Loosen the screws on the covers at the top and botiom of the lamp and move them away from the lamp.

Undo the electrical connectors at the top and bottom of the lamp.

Remove the lamp from the spring clips.

Refiting new lamps is reversal of removal

Record in Syteline QC gages for the lacquer machine the machine hours at which the lamps were changed

600000

Note, If after changing the lamps, the facquer is failing to cure then the new lamps may have failed. In this case replace with new, if this is not
possible contact a production engineer as it may be possible to run at a lower speed with the old lamps.

~ The U.Vlamps and reflectors (Figure 4) should be visually inspected for any cracks, dents or buiges.
- Clean both lamp reflectors. Ensure that you clean a new surface with a new side of the laser cut cloth. Cleaning the reflective surface then the
lamps, ensure extra care is taken when cleaning the lamps as they are filled with Mercury!

Figure.3
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- Clean the Quartz glass on both sides, left and right (Figure.5), on the inside and outside of the lacquer chamber.

UV Lamp

Quartz
Glass

Figure 4 Figure 5

~ Check the scale throughway channel with the inspection mirror (fig 5) to ensure there is no build-up of lacquer. If there is a build-up, then an
appropriate size drill bitis used to clear the channel.

~ Wipe down the chamber floor with methylated spiits (ensure gloves are wom), then clean the area underneath where the lamp reflector
assembly normally sits.
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- The lamp reflector assemblies can then be realigned with the cap-head bolts, tighten to only hand tight.

Figure 6

~ The lamp connections and fan cables must be checked for any loose connections or frayed wires and that the insulation is not damaged or
burnt and that all protective foil covering is still in situ (Figure 7)
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~ An entry must be made in the lacquer monitoring sheet (AS712) to state that the UV chamber has been cleaned with methylated spirits with
the date and signature (Figure 8). When this sheet is full, scan it and save into the ‘Sharepoint document Library’ on syteline QC gages for
the lacquer machine.

Figure.8

Figure.7
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Check condition and clean of pulleys.

The pulleys, as shown in figures 9 & 10 must be checked for damage or excessive play and cleaned with a lint free cloth dampened with IPA

Figure.9 Figure.10
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TRAINING REGISTER:

T Al operators to sign and date a box below when they have been trained & understand the SDP, trainers to confirm
P 9 training completed successfully. This also applies if any changes occur in the SDP.

Operator name (print)

Operator signature

Trainer name (print)

Trainer signature

Date

The enginer to include alldetails of manual update including page number, all operators to sign and date a box
SDP manual updates | .o they have read and understand the manual update.

Update 1 details Engineer Date

Operator signature

Date

Update 2 details Engineer Date

Operator signature

Date

Update 3 details Engineer Date

Operator signature

Date
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Health & Safety Considerations:

Warnings for COSHH requirements specific to the documented process (use as required)

Warnings for laser awareness requirements, ESD and pacemaker precautions specific to the documented process (use if required)

Statement of RoHS compliance specific to the documented process, select either 1 or 2 (with logo);
This Process has been assessed (AS1541) as RoHS not applicable, as no non-BOM materials or consumables are used within it.

Warnings for PPE requirements specific to the documented process (use as required).

Suey Glasses Sty Shs
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ASSEMBLY OF THE LACQUER BLOCK
ator Blade & Lacquer Block

1. Assemble Appl

When assembling the block, ensure there is no dust contamination on any part and that all parts have been cleaned thoroughly prior to the re-
assembly process. Use the airline to remove any loose dust that could settie during the block assembly.

Firstly, take the prepared main block and attach the moveable applicator blade using the two screws fited with washers and springs. The
screws should be tightened finger tight, with the springs lightly compressed. ref. Figs. 42 & 40

f

Moveable applicator blade

Fig a

Fig b
Lacquer block

Attach the applicator blade to the block using
screws fitted with washers and springs
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2. Fit End Block

« Now attach the end plate to the block using the four long screws with four washers ref. Figs. 5a & 5b

« Use atorque driver set to 1.5 nm and tighten in the order 1,2, 3 & 4.
Screw the sprung screws holding the moving applicator blade (see fig 4b above) all the way in (so that the springs are fully compressed)

and then loosen by two tums.

Fig 5b

Fig 5a
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3. Set the gap between the applicator blades.

The applicator blades are set to achieve the required lacquered scale thickness. Once the blades have been in contact with lacquer then further
adjustment using the method below cannot be performed as the block would need to be dismantied and cleaned first. Therefore, setup is a
one-shot operation (*) and any feedback to the current adjustment is obtained from the lacquer thickness achieved from previous setups. For
this reason, records from each setup and the lacquer thickness achieved are recorded on form AS-2078 and the recent resuits from this should
be considered each time the block is set
(*) Further in-situ adjustments of the lacquer block to achieve the required thickness are possible but s not guaranteed to be successful and
should not be used as the default method of adjustment.

The gap between the applicator is set to achieve a lacquered scale thickness within the specification of 0.14mm to 0.16mm. Due to lack of
availability of appropriate feeler gages and to avoid damaging the blades with pin gages, the block is set using a tapered shim of width 2-3mm,
with the adjustment point marked (see Fig 6a and 6b). The thickness of the shim at the point used for adjustment is checked with a calibrated
micrometre for reference, but the intention of the gap setting is to maintain the correct lacquer thickness rather than an absolute gap between
the biades

The gap should be checked and feel even across the whole blade face (see Fig 6¢). Usually, the gap will not have changed from the previous
set-up and provided the lacquer thickness is running within specification then no adjustment should be necessary. Record the settings on form
AS-2078 accordingly and, once lacquering has started, record the lacquer thickness from the start of lacquering on AS-2078.

Marked reference points for gap
settings

| 1%

Fig 6

Fig 6a
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Adjusting The Jaw Gap

« Should the gap need to be adjusted then the movable blade can be adjusted using the 3 pivot pins on the arm holding the moveable blade
(see Fig 7a) and the single pin on the block (see fig 7b). Fig 7c shows how the jaws should look like after setting up procedure.

4

Fig7a
Moveable Point of Contact

Jaw

Fig 7

Fig 7
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+ Fig 7d shows how the 2 jaws should be setup i.e., the jaw edges with the small radius should be the only point that meets the scale and not
the chamfered face. An illustration of this is shown below:
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Inspection and Dressing of the Blades

Fig 8a Fig 8b. Radus  Fig 8d T-99826
edge

On completion of a run the 2 blades front and back (see Fig 8a) should go through an ultra-sonic bath cycle by the operator and then a further
clean with meths by the Technician before setting up for the next run
Each blade is inspected under the microscope for damages (see Fig 80 and 8c)

The blade tips (see Fig 8c) can easily get damaged during the lacquering process. If damaged is visible redress the blade ensuring its profile
is correct using the Form Gauge (T-39826) (see Fig 8d) before setting up the block.
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* Toset the angle and radius on the blade edge (see Fig 8c) use the Dressing Block (T-82457) alongside a very fine diamond grinding
surface to lightly dress and set the angle (see Fig 8¢). On completion check the blade form again using the Form Gauge Fig d

Dressing Block — T-82457

Blade

Grinding
Surface (Fine)

Fig 8e.

o After every redressing of the blades, any comments, measurements, adjustments etc. needs to be logged into form AS2078-01
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Fit Spring. Side Blades & Bottom Plate

a

Fit the spring and slide the side biades into the channel on the underside of the block Ensure that the spring is the correct way round so that it
slopes down (into the block). Engage the spring ends into the holes in the biades. Ensure that the edge blades are correctly orientated, with the
widest part running in the application blade siitref. Fig 9a. Ensure that the spring is applying even pressure to each blade.

Attach the bottom plate to the block using four screws. Use a torque driver set to 1.5 nm and tighten in the order 1, 2, 3 & 4 ref. Fig 90

When fixing the bottom plate into position, care should be taken to ensure that the cord attaching the weights to the side blades are not trapped
between the bottom plate and the block.

Ensure that the side blades are free to move. If the blades do not move freely, investigate and fix the Issue causing the blades to bind. Do not
proceed to fiting the drip tray unless the side blades move freely.

Figob Fitbottom plate using four screws
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Drip Tray

8. Slot the drip tray over nutted studs which are on the bottom plate. Tighten the nuts so that the drip tray is held in place but not so tight that the
plate is deformed ref. Fig 10a. Care to be taken when placing in drip tray as to not obstruct bolt holes for posts where lacquer block sits on in
the lacquer machine (see Fig 10b)

9. Pass the assembled block to the lacquer operator for fitting into the lacquer machine.

Fig 10a Drip tray slots over the nutted studs Fig 10. Bolt holes for posts.
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UV BULB REPLACEMENT LOG - UV 1500W Hg SV2000W

Date

Hour Counter Reading

Signature
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Accessories and UV Light Measurement

Accessories
Product Code
LeKIT
UV-sD
VP
ALCOW

UV Light Measurement

Description

UV Bulb Change and Mercury
Spillage Kit

UV Protective Face Shield - Dark

UV Protective Red Acryiic Shest

‘Alcohol Wipes (Alcowipe)

UV Light Itensity Meter showing all four Sensor Heads in

Carrying Case

UVANMTR

SHT-UVA

UV Light Intensity Meter

UV-A Sensor Head - Aluminium
UV-A Sensor Head — Teflon
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Basic Layout of Electrical Control Cabinet

Bulb voltage measurement motor spinning detection

Motor speed controller Bulbballasts 4 Bulb housing fan - speed adjustment
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