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[bookmark: _Toc131408967]1.0 Introduction 

[bookmark: _Toc131408968]1.1 Report Outline
This report will be delving into the current maintenance practice surrounding the ASYS Depaneling System Divisio 5000/5100 machine. This will involve investigating the current maintenance strategy. By Highlighting its pros and cons, its weaknesses can then be exploited and suggesting for improvements can be made to ensure the maintenance is carried out with greater repeatability and quality, while considering any implication changes as a result. 

[bookmark: _Toc131408969]1.2 Business Background 
Renishaw is a global, high precision metrology and healthcare technology group. The company has over 5000 employees covering 77 offices in 36 different countries. The company started in 1973 by the two founders Sir David McMurtry and John Deer and since then the company has become one of the world leaders in fields such as additive manufacturing and encode produces. (Renishaw, 2023)

[bookmark: _Toc131408970]1.3 Chosen Equipment 
The ASYS Depaneling machine is a machine manufactured by ASYS Group, to deliver an optimal depaneling solution for all printed circuit boards (PCB). The manufacturers states, regardless of material, size, or contour. This depaneling machine can depanel boards from their panels with a precision of 10µm. (GROUP, 2023)
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[bookmark: _Toc131408971]2.0 Critical review of current maintenance practice

[bookmark: _Toc131408972]2.1 Depaneling Machine 
The Depaneling machine is the process of cutting and removing individual PCB boards from their panels to be transported individually into a separation toting for the next process stage. The machine includes a transportation conveyor for both Panels and toting, a Z-Axis Milling head equipped with a fiducial camera, and a Z-Axis Handling assembly with 5 optional gripper types. The process starts by loading both panel and toting into the machine. They are then stopped through using pneumatic stoppers which correctly positioning ready for operation. The Fiducial camera then checks the panels fiducial marks ensuring safe to proceed. The handling assembly then attaches its selected gripper type ready for transportation. Once this is done the milling tool proceeds to cut out individual PCB’s which are held securely by the grippers and then transported into the toting. The reasons for this machine over traditional methods such as manual hand cutters or wheel cutters are that it is.
· Faster
· Repeatable 
· Produces cleaner cuts, not leaving edges pointing out or cutting into the board. 
· Greater accuracy
(LASER, 2023)
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[bookmark: _Toc131408973]2.2 Current Maintenance Practice

[bookmark: _Toc131408974]2.2.1 What is Maintenance and its benefits?
The Purpose of maintenance is to ensure plant and assets equipment are maintained correctly to prevent failure/interrupting being introduced to production (J., 2001). Maintenance practices can also extend the lifetime of an equipment along with increasing equipment efficiency and safety in the workplace (Gibson, 2023).
2.2.2 The current driving qualities and potential areas for improvement:
Pros
· Standard Job Plans, this ensures repeatability within the delivery in critical work. This also links with standard of training as the introduction to driving tests are essential before working competently alone. 
· Using a software known as ‘Syteline’, all maintenance jobs are automatically scheduled in and notifies all about upcoming planned maintenance. This allows production to plan their work around.  Syteline also records all maintenances activities completed on depanelar allowing a history log to be created. 
· Spears and lubricants are stored correctly and a system in place using ‘Coswin’ allows automatic store replacement when stock dops below minimum stock level to prevent extension of downtime looking for items.
Cons
· Does not include loader and unloader equipment within the maintenance schedule. 
· Does not carry out industrial checks on machines vibration and noise management.
(GOV.UK, 2023)



[bookmark: _Toc131408975]2.3 Types of maintenance 
Quick summary of three maintenance approaches.
[bookmark: _Toc131408976]Reactive – Known as Firefighting this approach is where equipment is run till failure in which maintenance personnel are then sent to repair/replace equipment to get operations running again, which may include temporarily repairs. This form allows to minimize manpower and money spent. But introduces unpredictable downtime and higher level of poor-quality products which is overall more expensive. 

[bookmark: _Toc131408977]Proactive – The strategy is about avoiding breakdowns through actively maintain and monitoring any signs of deterioration and then carrying out activities (Minor repairs) to restore its correct conditions. This can be done in two forms, Preventive and predictive. Preventive occurs on the same schedule every cycle, whether is needed or not, while Predictive occurs as needed drawing on real-time data collection.
(ATS, 2023)
[bookmark: _Toc131408978]Aggressive – Is the strategy where Tools such as Total Productive Maintenance (TPM) are introduced to ensure all failures are avoided while seeking Overall Equipment Operation improvements. This is done though involvements in efforts to improve design. TPM is a management tool developed in Japan to support Just-in-Time (JIT) and eliminate the six losses. TPM can resemble a partnership approach maintenance where small groups/teams correspond between maintenance and production to help accomplish maintenance work through production workers becoming involved in preforming maintenance jobs allowing them to play a role in equipment monitoring and upkeeping. 
(Swanson, 2001)




[bookmark: _Toc131408979]2.4 Review 
All Current maintenance practice done on the ASYS Depanelar has to be carried out by a maintenance personnel, due to their correct training and competency on the equipment.
After reviewing the current maintenance strategy, it is clear the team has adopted a Proactive preventative approach primarily but when discussing with the senior maintenance engineer, understandably a reactive approach is sometimes practiced (not by choice) as not all breakdowns can be avoided by using maintenance strategies due to the nature of machines aging. Unlike traditional preventative maintenance strategies, where activities are split into monthly, quarterly, half yearly and yearly depending on its potential to cause failure. This is not the case for the current ASYS Depanelar strategy as the activities for the quarterly, half yearly and yearly has been spread over the 12 monthly schedules. This was made clear when comparing the current used scheduling with the provided manufacturers strategy found in the machine’s manual. This as a result can have many impacts of the utilisation of how the machine is maintained. Examples of this miss use with regards to the current maintenance will include.
· Over maintaining – The current maintenance requires the Z-Axis grease rail points to be topped up every month, but in the manufacturers guide it suggests once every quarter. This has in the past caused issues as too much grease has been pumped in causing the bearing to snap under pressure. 

·  (
Fig.
 
8, PCB dust in Ruwac bin
)[image: ]Missing/skipping maintenance – As highlight the yearly maintenance has been split over the 12 monthly schedules. This devalues the importance of a yearly activity as monthly maintenance can sometime be overlooked and forgotten whereas a yearly maintenance is seen more as priority due to its infrequency and therefore stressing its importance. An example of a yearly on the depanelar that has potential to be overlooked due to this strategy, is the removal of PCB hazardous dust from RUWAC Extraction.          If this is missed it can cause the extraction bin to overfill, no longer extracting toxic PCB dust from inside machine and therefore becoming airborne. (Ruwac, 2023) Highlights its importance as this waste can cause cancer. 

· Not designed for capacity – Within the ASYS computer software there is a maintenance page that has a list of activities needed to be done these are determined not on time base (Preventive) but on utilisation of the machine being ran (Predictive). If these activities are not completed and acknowledged on the software, then the machine will not operate resulting a breakdown. These activities could be tool changes, creating backups and others. These are also carried out by maintenance personnel. 
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[bookmark: _Toc131408980]2.5 Why has this approach been chosen. 
It is unclear as to why this choice has been chosen as this maintenance strategy was passed down along with the machine from the Woodchester site before Miskin had opened in 2012. Potentially due overwhelming number of equipment, the Woodchester maintenance team split the larger maintenances over the year to ease the pressure in downtime, so production wouldn’t get affected and engineers weren’t forced to stay on a yearly maintenance to prevent it being voided while they get called to breakdowns mid job. 

[bookmark: _Toc131408981]3.0 A full evaluation of how the current approaches to maintenance could be improved. 
[bookmark: _Toc131408982]3.1 How the current maintenance strategy can be improved, followed with suggested alternative approaches that could be adopted/implemented in future maintenance strategy.
After reviewing the current maintenance strategy its clean to see there are changes that need to be made as the situation has changed since the current strategy was created. Moving forward the proactive preventative strategy should be scrapped as it was never done properly. Which can see advised by manufacturers within the manual. If this preventive strategy was to continue it would have to return to the traditional Monthly, Quarterly, half yearly and yearly as the current method has proven too vulnerable for activities to be overlooked and therefore reducing safety and performance of asset.  
Preferably after evaluating the equipment, a Proactive predictive maintenance approach should be adopted instead. For this strategy to work efficiently, data will be required collecting alongside using the ASYS maintenance software to create a more personal schedule to meet the equipment’s needs given its utilisation performance in-real-time.  This will provide greater use of maintenance resources and time as some months are not as busy as other therefore equipment will not require as much attention or removing the machine from production for maintenance purposes when not needed. 
Moving forward for future Implementations an aggressive maintenance strategy might be good as it introduces TPM, this will involve more teams and individuals to improve the maintenance of the asset. For example, introducing operators to the more frequent maintenances that do not require having high-technical training/knowledge to carry out. Doing this provides beneficial for the machine and operators as less call outs will be required, and better skilled-working operators will be gained. This could involve tool changes, backing up of data and general inspection. TPM can also involve those in the design team in which new methods for maintenance can be developed. 
[bookmark: _Toc131408983]4.0 Consideration of costs and resources required to implement proposed changes. 

[bookmark: _Toc131408984]Costs and resources.
For the implementation outlined within section 3.0 Evaluation and improvements to the current approach, costing and resources were assessed and looked over. 
It was found that regarding costing, there will be no additional costings required to forward improvements, as the predictive approach will cut a large amount of unrequired preventative maintenance time out while still delivering the same high-level of maintenance. Using machine quantitative data to accurately determine when maintenance is required. Its also unclear to estimate the saving factors as each month will differ in volume production.
Another costing/resource factor that has been considered is the time spent on the machine by maintenance engineers as the goal will be to pass some responsibilities to operators to carry out while running the machine. This will reduce time spent on the maintenance carried out by maintenance engineers, allowing better utilisation of their time. 
[bookmark: _Toc131408985]Change management implications.
Changes within management of the depanelar maintenance will require a new process for notifying near maintenance schedules as the maintenance will no longer be the same time every month. New methods for predicting maintenance will need to be introduced while maintaining good communication with production management and other engineers. Training (driving tests) infrastructure will be implemented for operators that will take on greater responsibilities for the depanelar to ensure safety at work. 
 (
Leadership with
 good communication
 (show and tell)
 and Seek feedback
 with clear deadlines.
)Crucial to change management;
·  (
Execute 
)Prepare for change.
· Manage (monitor) change.
· Reinforce change. 
(Sumitani, 2023)


[bookmark: _Toc131408987]5.0 Conclusions/ Recommendations. 
To conclude, the current maintenance approach has been highlighted as inappropriate and over the top for the given asset. Therefore, suggestions have been recommended to improve the strategy. This includes stepping away from a preventative approach and inheriting a predictive maintenance strategy, as the existing maintenance has shown limitation while the proposed option shows to be catered more to the machine’s nature while potentially saving in costs and resources. Long term improvements will look at slowly introducing an aggressive maintenance approach, specifically TPM as it’s a continuous improvement tool to look at improving the overall efficiency of the machine/maintenance through involvement of small teams to ease responsibilities. The only consideration within change management is a need for a new infrastructure to help notify when maintenance is required this can be achieved using the ASYS software. This is an example of using TPM. 
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Depaneler April Monthly Maint.xlsx

Sheet1





			 Manufacturing Services Division





			Monthly Maintenance									( April )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head





			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			 Monthly Maintenance									( April )									1 Man 2Hrs





			Gripper Axis


			1			Grease the X and Y Axis of the gripper head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear


			8			Inspect the nylon gears on the Gripper head for wear


			Gripper Tooling


			1			Inspect the Gripper tooling for signs of wear


			2			Ensure all tooling is seated correctly , Remove tooling manually and clean housing


			3			Check operation of tooling attachment via the user interface .








			Router Axis


			1			Grease the X and Y Axis of the Router head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear


			Ionization Air Head


			1			Check the Ionization head is not dirty or damaged. 


						If the ionization air head is dirty it has to be cleaned with a plastic brush. In order 


						to prevent dirt from intruding into the air nozzles  the air must be switched on during 


						 cleaning


			2			Do not touch the ionization nozzles while the ionization power supply or the machine 


						itself is switched on !


			3			Inspect the Ionization Air head high voltage cables for any damage
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			 Manufacturing Services Division





			Monthly Maintenance									( August )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( August )									1 Man 2Hrs


			PCB Dust waste disposal


			1			 Switch vacuum off using isolation switch


			2			 Vibrate the filter using the handle shown below. Wait until the dust settles





























			3			Before commencing the next step it is essential that PPE is worn. Gloves, Safety Glasses and 


						a Mask


			4			Raise the foot lever until the bin drops


			5			 Pull the disposal bin out and check the dust Level. If low refit .If high dispose of waste.





























						6.Remove the paper strip from the disposal bin


						7.Lay the Lid over the adhesive tape and press down


						8.Take bin to works engineering and follow the company disposal procedure for Hazardous 


						waste


						9.Replace the bin with a new one


						10.Push bin under Vacuum and lock using the lever


						11.Inspect all waste disposal pipes for signs of wear


						12.Turn vacuum unit back on











































































































































































































































































































MSM412 Depaneler


MSM412 Depaneler





Microsoft_Word_97_-_2003_Document.doc






[image: image1.png]RENISHAW/&

apply innovation










_1151224593.doc



[image: image1.png]RENISHAW/&

apply innovation



















image1.emf


 






Microsoft_Word_97_-_2003_Document1.doc






[image: image1.png]RENISHAW/&

apply innovation










_1151224593.doc



[image: image1.png]RENISHAW/&

apply innovation



















image2.emf


 






Microsoft_Word_97_-_2003_Document2.doc






[image: image1.png]RENISHAW/&

apply innovation










_1151224593.doc



[image: image1.png]RENISHAW/&

apply innovation



















image3.emf


 






image4.jpeg










image13.png










image5.jpeg










image6.jpeg










image7.jpeg










image8.jpeg










image9.png










image10.png










image11.png










image12.jpeg














Depaneler December Monthly Maint.xlsx

Sheet1





			 Manufacturing Services Division





			Monthly Maintenance									( December )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( December )									1 Man 2Hrs





			Compressed Air Supply


			1			Check the operating pressure is set to 6 Bar


			2			Check the inspection window for condensed water. Drain if necessary


			3			Check all pneumatic pipes and fittings 











			Control Cabinets


			1			Check for any loose connections and any obvious signs of burning


























			Toting Loaders / Unloaders


			1			Check all serrated drive belts for wear


			2			Clean all sensors with a lint free cloth


			3			Check transport belts for wear


			4			Inspect / clean toting transfer rollers


			5			Remove coarse dirt from the ball spindles


			6			Clean and lubricate smooth bearing shafts


			7			Check control cabinets for any loose connections and obvious signs of wear


			8			Inspect all pneumatic pips and fittings 


			9			Clean all surfaces
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			 Manufacturing Services Division





			Monthly Maintenance									( February )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( February )									1 Man 2Hrs


			PCB Dust waste disposal


			1			 Switch vacuum off using isolation switch


			2			 Vibrate the filter using the handle shown below. Wait until the dust settles





























			3			Before commencing the next step it is essential that PPE is worn. Gloves, Safety Glasses and 


						a Mask


			4			Raise the foot lever until the bin drops


			5			 Pull the disposal bin out and check the dust Level. If low refit .If high dispose of waste.





























						6.Remove the paper strip from the disposal bin


						7.Lay the Lid over the adhesive tape and press down


						8.Take bin to works engineering and follow the company disposal procedure for Hazardous 


						waste


						9.Replace the bin with a new one


						10.Push bin under Vacuum and lock using the lever


						11.Inspect all waste disposal pipes for signs of wear


						12.Turn vacuum unit back on
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			 Manufacturing Services Division





			Monthly Maintenance									( January )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			 Monthly Maintenance									( January )									1 Man 2Hrs





			Gripper Axis


			1			Grease the X and Y Axis of the gripper head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear


			8			Inspect the nylon gears on the Gripper head for wear





			Gripper Tooling


			1			Inspect the Gripper tooling for signs of wear


			2			Ensure all tooling is seated correctly , Remove tooling manually and clean housing


			3			Check operation of tooling attachment via the user interface .











			Router Axis


			1			Grease the X and Y Axis of the Router head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear





			Ionization Air Head


			1			Check the Ionization head is not dirty or damaged. 


						If the ionization air head is dirty it has to be cleaned with a plastic brush. In order 


						to prevent dirt from intruding into the air nozzles  the air must be switched on during 


						 cleaning


			2			Do not touch the ionization nozzles while the ionization power supply or the machine 


						itself is switched on !


			3			Inspect the Ionization Air head high voltage cables for any damage
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			 Manufacturing Services Division





			Monthly Maintenance									( July )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			 Monthly Maintenance									( July )									1 Man 2Hrs





			Gripper Axis


			1			Grease the X and Y Axis of the gripper head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear


			8			Inspect the nylon gears on the Gripper head for wear





			Gripper Tooling


			1			Inspect the Gripper tooling for signs of wear


			2			Ensure all tooling is seated correctly , Remove tooling manually and clean housing


			3			Check operation of tooling attachment via the user interface .











			Router Axis


			1			Grease the X and Y Axis of the Router head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear





			Ionization Air Head


			1			Check the Ionization head is not dirty or damaged. 


						If the ionization air head is dirty it has to be cleaned with a plastic brush. In order 


						to prevent dirt from intruding into the air nozzles  the air must be switched on during 


						 cleaning


			2			Do not touch the ionization nozzles while the ionization power supply or the machine 


						itself is switched on !


			3			Inspect the Ionization Air head high voltage cables for any damage
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			 Manufacturing Services Division





			Monthly Maintenance									( June )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( June )									1 Man 2Hrs





			Compressed Air Supply


			1			Check the operating pressure is set to 6 Bar


			2			Check the inspection window for condensed water. Drain if necessary


			3			Check all pneumatic pipes and fittings 











			Control Cabinets


			1			Check for any loose connections and any obvious signs of burning


























			Toting Loaders / Unloaders


			1			Check all serrated drive belts for wear


			2			Clean all sensors with a lint free cloth


			3			Check transport belts for wear


			4			Inspect / clean toting transfer rollers


			5			Remove coarse dirt from the ball spindles


			6			Clean and lubricate smooth bearing shafts


			7			Check control cabinets for any loose connections and obvious signs of wear


			8			Inspect all pneumatic pips and fittings 


			9			Clean all surfaces
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			 Manufacturing Services Division





			Monthly Maintenance									( March )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( March )									1 Man 2Hrs





			Compressed Air Supply


			1			Check the operating pressure is set to 6 Bar


			2			Check the inspection window for condensed water. Drain if necessary


			3			Check all pneumatic pipes and fittings 











			Control Cabinets


			1			Check for any loose connections and any obvious signs of burning


























			Toting Loaders / Unloaders


			1			Check all serrated drive belts for wear


			2			Clean all sensors with a lint free cloth


			3			Check transport belts for wear


			4			Inspect / clean toting transfer rollers


			5			Remove coarse dirt from the ball spindles


			6			Clean and lubricate smooth bearing shafts


			7			Check control cabinets for any loose connections and obvious signs of wear


			8			Inspect all pneumatic pips and fittings 


			9			Clean all surfaces
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			 Manufacturing Services Division





			Monthly Maintenance									( May )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( May )									1 Man 2Hrs


			PCB Dust waste disposal


			1			 Switch vacuum off using isolation switch


			2			 Vibrate the filter using the handle shown below. Wait until the dust settles





























			3			Before commencing the next step it is essential that PPE is worn. Gloves, Safety Glasses and 


						a Mask


			4			Raise the foot lever until the bin drops


			5			 Pull the disposal bin out and check the dust Level. If low refit .If high dispose of waste.





























						6.Remove the paper strip from the disposal bin


						7.Lay the Lid over the adhesive tape and press down


						8.Take bin to works engineering and follow the company disposal procedure for Hazardous 


						waste


						9.Replace the bin with a new one


						10.Push bin under Vacuum and lock using the lever


						11.Inspect all waste disposal pipes for signs of wear


						12.Turn vacuum unit back on
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			 Manufacturing Services Division





			Monthly Maintenance									Collet Chuck


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance





						1. On the user interface, switch to the “Manual mode” menu.


						2. Enter password for Maintenance


						3. Actuate “Tool out” button and Start button. The tool is now deposited automatically.








						4. After the routing tool has been deposited, the x-/y-axis moves with the


						    milling spindle to its basic position.


						5. Turn the key-operated switch “Interlock bypassed” below the monitor to


						    the right. The interlock of the side door of the machine is now disabled,


						    and the door can be opened.


						6. The brush head of the spindle must be removed by opening the grub 


						    screws fitted on the side.


						7. Unscrew the spindle from the collet chuck.



























































			Monthly Maintenance									Collet Chuck





						8. Clean with a small brush ( pipe cleaner )

















						9.Insert the spindle back into the collet chuck











						10. Tighten the nut in clockwise direction but only finger tightness .


						The router bit should now fit snugly, if the router bit does not fit back off the nut hail a turn


						then insert the bit














						11. Clamp the router bit back using the software
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			 Manufacturing Services Division





			Monthly Maintenance									( November )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( November )									1 Man 2Hrs


			PCB Dust waste disposal


			1			 Switch vacuum off using isolation switch


			2			 Vibrate the filter using the handle shown below. Wait until the dust settles





























			3			Before commencing the next step it is essential that PPE is worn. Gloves, Safety Glasses and 


						a Mask


			4			Raise the foot lever until the bin drops


			5			 Pull the disposal bin out and check the dust Level. If low refit .If high dispose of waste.





























						6.Remove the paper strip from the disposal bin


						7.Lay the Lid over the adhesive tape and press down


						8.Take bin to works engineering and follow the company disposal procedure for Hazardous 


						waste


						9.Replace the bin with a new one


						10.Push bin under Vacuum and lock using the lever


						11.Inspect all waste disposal pipes for signs of wear


						12.Turn vacuum unit back on
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			 Manufacturing Services Division





			Monthly Maintenance									( October )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			 Monthly Maintenance									( October )									1 Man 2Hrs





			Gripper Axis


			1			Grease the X and Y Axis of the gripper head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear


			8			Inspect the nylon gears on the Gripper head for wear





			Gripper Tooling


			1			Inspect the Gripper tooling for signs of wear


			2			Ensure all tooling is seated correctly , Remove tooling manually and clean housing


			3			Check operation of tooling attachment via the user interface .











			Router Axis


			1			Grease the X and Y Axis of the Router head .


			2			Inspect all Linear ways


			3			Inspect the Magnetic Rails . Clean with a lint free cloth


			4			Clean all sensors with a lint free cloth


			5			Inspect the cable looms


			6			Check all Pneumatic fittings


			7			Inspect all serrated drive belts for wear





			Ionization Air Head


			1			Check the Ionization head is not dirty or damaged. 


						If the ionization air head is dirty it has to be cleaned with a plastic brush. In order 


						to prevent dirt from intruding into the air nozzles  the air must be switched on during 


						 cleaning


			2			Do not touch the ionization nozzles while the ionization power supply or the machine 


						itself is switched on !


			3			Inspect the Ionization Air head high voltage cables for any damage
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			 Manufacturing Services Division





			Monthly Maintenance									( September )									1 Man 2Hrs


						Due to the possible risk of exposure to PCB dust PPE must be worn when carrying 


						out maintenance


			Safety


			1			Check the operation of the signal lamps via the Digital I/O menu


			2			Check the operation of the door interlocks


			3			Check the operation of all emergency stops


			4			Visually inspect the safety covers for signs of damage








			Collet Chuck


			1			 Please refer to the Collet Chuck maintenance sheet for instruction


			Machine Housing


			1			Inspect fan filters. Replace if required


			2			Ensure all surfaces are free from dust


			Lubricate the Z Axis of both the Router and Gripper Head


























			PCB and Toting Transport Conveyors


			1			Remove the coarse dirt from the ball screw spindles and


						hexagonal shafts .The spindle nuts and ball screws are self 


						lubricating. Lubricate the hexagonal shaft with a light oil


			4			Clean all sensors with a lint free cloth


			5			Check transport belts for wear


			6			Check the condition of the pneumatic pipes and fittings


						of the PCB clamps


			7			Check the serrated drive belts for wear








			Monthly Maintenance									( September )									1 Man 2Hrs





			Compressed Air Supply


			1			Check the operating pressure is set to 6 Bar


			2			Check the inspection window for condensed water. Drain if necessary


			3			Check all pneumatic pipes and fittings 











			Control Cabinets


			1			Check for any loose connections and any obvious signs of burning


























			Toting Loaders / Unloaders


			1			Check all serrated drive belts for wear


			2			Clean all sensors with a lint free cloth


			3			Check transport belts for wear


			4			Inspect / clean toting transfer rollers


			5			Remove coarse dirt from the ball spindles


			6			Clean and lubricate smooth bearing shafts


			7			Check control cabinets for any loose connections and obvious signs of wear


			8			Inspect all pneumatic pips and fittings 


			9			Clean all surfaces
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