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	Service check sheet

	Hydraulics

	1
	Check System Operation/ leaks

	2
	Check System pressure 

	3
	Check Gauges

	4
	Check Hydraulic assemblies’ operation/ leaks

	5
	Check Slideway lube system operation/ leaks

	6
	Check Slideway linear guides, b/screw for lube

	7
	Check, Clean hydraulic filters as required 

	8
	Replace hydraulic filters

	9
	Replace main hydraulic oil, clen tank 

	Spindle

	11
	Replace spindle lube/ chiller fluid, clean tank 

	103
	Check spindle noise and orient 

	Pneumatics

	14
	Check system operation/ leaks 

	15
	Check main supply pressure and reset if required 

	16
	Check gauges 

	17
	Check air filters 

	18
	Check oil mist if required

	Coolant

	19
	Check system operation/ leaks

	Electrics

	20
	Check/ clean cabinet door and motor fans 

	21
	Check/ clean all filters

	22
	Check cables and connectors 

	23
	Check/ clean work/ operation condition lights 

	24
	Check/clean heat exchanger 

	25
	Check spindle operation/ noise

	27
	Check axis/ ball screw operation/ noise

	28
	Check/ adjust axis backlash

	30
	Check linear guide pad wipers

	33
	Check turret indexing 

	34
	Check grease cartridge and top up if required 

	35
	Check and report machine level/ alignments if required

	36
	Check turret centre line position 

	37
	Check turret hight 

	39
	Check tailstock / 2nd spindle 3 position check 

	41
	Check chuck clamping / generate alarm 

	42
	Grease chuck 

	43
	Check and grease all linear guides and gantry robot where applicable 

	General

	44
	Check overall machine operation

	45
	Check guards/ covers/ windows 

	46
	Pull back covers and check wipers 

	47
	Check operation of tool measure systems

	49
	Check work light 

	50
	Check/ clean under axis covers and slideways gulleys

	51
	Check/ adjust tool measure calibration

	Safety

	52
	Check all E-stops are working correctly 

	53
	Check safety interlocks operation – including electrical cabinet

	Machine operation testing 

	54
	Turn on main spindle 

	Lube

	59
	Drain refill lube oil 

	60
	Check and clean filter

	61
	Check all axis ball screws for lubrication if applicable

	Radiators

	62
	Check and clean all radiators – chiller/ hydraulic/ spindle

	All visits

	64
	Customer to be consulted before adjusting alignments, calibration and carrying out test cut, etc

	65
	Discuss service findings with customer 

	66
	Run machine in full auto

	67
	Reset maintenance check page

	Alignments

	73
	Lathe – turret test bar top face

	74
	Lathe – turret test bar side face

	Battery checks

	117
	NC

	Battery

	118
	MDS-Battery box (4 off D cell)
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The company that I work for is called Weartech international, we are based in port talbot, the company produces cobalt and nickel alloyed components and welding rods, they also provide other services such as casting, hard facing and machining.
The piece of equipment that has been chosen for this report is a CNC Mazak lathe machine, there are two identical lathes that run in two step operation process. These machines are located in my department the machine shop, this is where all the casting are machined into finished components. The Mazak machines require maintenance to keep the consistency and precision when it comes down to the production of parts. 
This assignment is to show how these machines are maintained and checked on a daily basis and the other routine checks that are undertaken. The report will include the process of the maintenance approach, what the precisely what the equipment does and what is affected, a full maintenance report on the equipment and what could be done to improve the approach.
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The review is on a Mazak lathe machine, this particular model is a QSM350U, the control system that it uses is Mazatrol smart and the model is shown in Appendix 1. The CNC Mazak lathe operates on a daily basis producing components, the machine has various functions and can perform many different operations and has several moving parts. The material that the company uses is a very tough and difficult to machine, the material affects the wear on the Mazak machines and can cause regular damage to the machine’s mechanisms such as:
· Chuck 
· Tailstock 
· Slideways 
· Turret
· Doors
· Conveyors 
· Tool eye
· Headstock
The material that is used at Weartech are cobalt and nickel alloys and they are run through on these Mazak machines, the alloys used vary in different types of grades. The grades that are used specifically on the Mazak consist of grade, 1040, 1060, 1500 and 1250, the grade differ due to the specific elements that are alloyed. Cobalt is used in various alloy applications which do include the wear-resistant alloys, powder metallurgy, superalloys, and hard metal. The cobalt in these alloys provides the increase to wear, heat and corrosion hence granting them with a much longer service life and improving reliability. (institute, 2021) 
The machinery will carry out many different operations in the production process, which include facing, turning, drilling, boring, grooving, threading and parting off. These operations are done frequently on a daily basis, to produce the work orders that are required. 
The maintenance on this specific machine is approached and completed by Mazak Europe, the company employ Mazak to come out to our site to carry out the maintenance order on both machines. The machines are annually serviced by Mazak and if there are and damages, they will then provide Weartech will a quotation and price, then proceed with the repairs on the machines. 
The full service that is provided will take up to two or three days where every mechanism on the machine is thoroughly inspected and is made sure it is up to the working standards and requirements.  The service report is shown in appendix, this is a complete check list of all the tasks that are carried out by Mazak Europe when they service the machines. The report shows exactly what was done during the service and if there were any discrepancies they were highlighted and reported to the managers of Weartech to discuss the repairs or replacement parts that are required.
The machines are also checked and surveyed before every shift that’s starts, this is done by the operators at Weartech. The operator is to execute all the required tasks that are stated on the check sheet, this check sheet is shown in appendix 3 then confirm that everything is correct and working properly. It is compulsory for the operator to do this check sheet and sign the initials, if there is any problems with the machine standards, it is to be recorded and reported to a manger or supervisor. The report of a damage or error is to be reviewed by the maintenance department for repairs, if the repairs are beyond the maintenance departments authority the company is obligated to contact Mazak Europe to implement the repairs needed. 
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These approaches to maintaining the Mazak machines are effective and preserve the production process however there are downfalls to the process. The problem with just an annual maintenance service is that the machine are used constantly and do undertake a large amount of wear and continuous cyclic pressure. The constant use can lead to damages and the factor of human error can cause even more damage, therefore when the machine is being checked once every year there is a massive window of opportunity for faults to occur. 
The improvement on this method could be to change the annual maintenance service to every six months that it is carried out. This change would obviously cost a lot more than it currently does for the company. This change to a six-month period would prevent all underlying faults or damages becoming worse and creating additional damages which would cost the company more to repair. This would also preserve the machines and keep them to the appropriate standard that is required for production, it would also sustain the precision of the process to when the machines are in operation.
The daily check sheets that are in place for the operators can have problems due to human error. The operator could potentially forget to do the checks before starting the shift, the operator could also do the checks incorrectly. The problems that this could entail by the operator not doing the checks properly are that if there was a problem for example, the emergency stops are not working and the machine encounters a problem while in operation it could then become seriously dangerous, this could cause injury to the operator and some very expensive damage to the machines.
The solution to this process could be to have secondary checks by the shift leader or supervisor, this would take more time to do and is more is required to do by the shift leaders, but it would ensure the sustainability of the machines and the production.
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The costing for the current process for the Mazak machine is shown below:
	QTY
	Description
	Price each
	Part total
	Availability

	1
	Full service (2 days)
	£1,570.00
	£1,570.00
	

	2
	Mobil DTE24 Hydraulic oil 20 litre drum 127649
	£80.75
	£161.50
	2-3 days 

	1
	Mobil Vectra NO2 151564 20 Litre drum
	£78.75
	£78.75
	2-3 days

	1
	Mobil long life coolant 20 litre drum
	£84.38
	£84.38
	2-3 days

	2
	Grease Duplex ep-1 400mg
	£14.23
	£28.46
	1-2 days

	1
	Mobil kluberpaste ME31 500g
	£230.75
	£230.75
	2-3 days 

	1
	Delivery
	£50.00
	£50.00
	

	Total
	£2,203.84



The proposed change that is suggested to be implemented would cost much more than the current process, the price would essentially double over the year. This service would be done every six months hence it would be done twice a year. The cost of this service is very expensive, and it is also completed on two machines hence this cost is doubled costing £4,407.68. The cost of the change of the services to be performed every six months would then cost £8,815.36 for the two machines to be serviced twice a year. 
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In the consideration of the change to the process it would I feel maintain the machines significantly more than the current process, and the production would be more consistent and sustain the precision of the production. However, the price of the service is extremely high for the service in the current process, the change in the process to double the cost is extortionate and I feel that the price is too high for the services. the change in my opinion would not be worth doing and the company would be spending money where I feel it is unnecessary.
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