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[bookmark: _Toc131362822]2.0 Introduction
This report will critically review the effectiveness of the maintenance strategy deployed at Eaton Electrical Products for their Surface Mount Technology (SMT) line.  The aim of this report is to analyse the effectiveness of the current maintenance strategy, propose improvements and conduct a cost benefit analysis of these improvement suggestions to assess the applicability of these suggestions. 
[bookmark: _Toc131362823]3.0 Critical Review of Current Maintenance Practices
The rising pressure from competition for manufacturing sites to reach world class performance (Miyake & Enkawa, 1999) has led to a rise in companies examining their maintenance strategies in order to improve productivity and cost position (Modgil & Sharma, 2016).
The role of maintenance is to extend equipment lifetime, increase mean time to failure (Endrenyi, et al., 2001) and to increase the machines availability for production for reliable and repeatable manufacturing process results (Swanson, 2001). 
When implemented correctly, maintenance can improve system reliability and reduce to frequency of service interruptions, however the expenditure of these systems must be considered to find a balanced cost-effective maintenance solution (Endrenyi, et al., 2001)

[bookmark: _Toc131362824]3.1 SMT Line Functions and processes
This report will assess the effectiveness of the maintenance strategy deployed to the three core machines of Surface Mount Technology (SMT) line at the company. This is as all machines in the line are integrated and maintained as one system. The SMT line consists of the following machines:
· Desen DSP-1008 Printer
· Solder paste printer and stencil washer. This machine consists of two print heads and an automatic stencil cleaning system (Advanced Manufacturing Services (AMS) Ltd, 2023).
· Panasonic NPM-W
· Component placement mounting machine with a 16-nozzle head (Panasonic, 2015)
· HTS-0601
· Lead free reflow oven using hot air and nitrogen to create 12 heated zones (6 top and 6 bottom) (Advanced Manufacturing Services (AMS) Ltd, 2023)
Below is a diagram of how these units are aligned and work together. The three machines are linked with a conveyor system. Blank printed circuit boards are fed into the machine, the solder paste printer uses a stencil to deposit solder paste into the correct locations on the board. The boards are then fed into the component placement machine which uses XYZ coordinates form Gerber files to place appropriate components to the right locations. This is then fed into the reflow oven which melts the solder paste, soldering the components from here an automated optical inspection (AOI) unit conducts quality checks onto the boards before offloading the printed circuit board assemblies.
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[bookmark: _Toc131324614]Figure 1: Fully Integrated SMT Line
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[bookmark: _Toc131324615]Figure 2: A completed PCBA assembly after the SMT line
The SMT line currently runs for an average of 400 hours per calendar month with a monthly average overall equipment effectiveness (OEE) of 68%. OEE is calculated at availability x performance x quality. 
The factory makes fire devices, which compose of electronic assemblies housed in plastic assemblies. Therefore, the SMT line is integral to the overall factory’s value stream, as it is the first step in the value stream, it feeds the rest of the factory. Due to the integrity of this line and the number of processes it feeds afterwards, the SMT line has the most comprehensive maintenance schedule out of all machines in the factory. 


[bookmark: _Ref131323565][bookmark: _Toc131362825]3.1 An Outline of the Current Maintenance Strategy
The current maintenance strategy followed by the company is a preventative scheduled maintenance approach. These activities are conducted both internally and externally and are all decentralised maintenance approaches – the internal or external engineer goes to the line to service it. 
[bookmark: _Toc131362826]3.1.1 Maintenance sign off sheet
[image: ]The company has a daily weekly and monthly list of activities  which are listed in the maintenance standard of work, linked in the appendix. Machine operators follow this standard and complete the scheduled tasks listed and sign off once completed. 
[bookmark: _Toc131324616]Figure 3: SMT Maintenance standard work

[bookmark: _Toc131362827]	3.1.2 140 hour SMT Maintenance Documentation
This document lists tasks in a similar fashion to the standard work, however the schedule of tasks to be completed are based on 140 hours of operating machine time. This means all tasks are completed every 140 hours, regardless of the day/ week/ month. Considering the current run time of the machine, this averages out at about twice per month. 
These tasks are separated by each machine in the line, again it is the role of the machine operator to conduct these cleans and visual inspections. The operator signs off that they completed a task and makes note if a spare part was consumed so that more spares can be ordered to replenish the Kanban system in place. 
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[bookmark: _Toc131324617]Figure 4: 140 hour SMT Maintenance Documentation

[bookmark: _Toc131362828]	3.1.3 Daily Cleaning and Visual Inspection Sheets
In addition to these check systems, the operators also have a daily inspection sheet, detailing check points and when to check them (such as before or after operation). These sheets contain visual diagrams to assist the operator in fully understanding what and where they are inspecting. 
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[bookmark: _Toc131324618]Figure 5: 24 hour Daily Cleaning & Check Reference sheet
[bookmark: _Toc131362829]	3.1.4 System Integrator Engineer Maintenance Visits
In addition to these internal maintenance practices, the company also has an external maintenance strategy. This is again scheduled preventative maintenance whereby a thorough visual inspection is conducted of the internal components followed by component replacement based on either failing visual inspection or predefined time intervals, which are dictated by the equipment manufacturer:
· Desen DSP-1008 Printer – every 3 months
· Panasonic NPM-W Placement machine– every 3 months
· HTS-0601 Reflow Oven – every year
An example of the externally completed check sheets is shown below:
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[bookmark: _Toc131324619]Figure 6: Panasonic placement machine quarterly external maintenance activities

[bookmark: _Ref131326408][bookmark: _Toc131362830]4.0 Improvement Opportunities
As discussed, the company currently conducts scheduled preventative maintenance to the machines in their SMT line, with daily/ weekly/ monthly/ quarterly / annual tasks and tasks completed after a set number of run time hours (140). These tasks are completed both inhouse and outsourced to the original equipment manufacturers. The frequency of which these tasks are completed are based on manufacturers’ recommendations. It is recommended the company further progresses this approach by integrating a reliability centred maintenance (RCM) approach. The basis of RCM is that reliability is a design characteristic that can be preserved during operational life in a cost-effective way by using decision logic (Brauer, 1987).
RCM entails condition-based monitoring for effective preventative maintenance schedules and an analysis on components lifespan, calculating mean time to failure which links the component deterioration process to the maintenance strategy deployed and thus enabling predictions for the effectiveness of the current maintenance strategies deployed (Endrenyi, et al., 2001). RCM also includes leveraging potential failure modes and effects analysis (PFMEAs) and investigations of operating needs and priorities and an analysis of component failure history to understand which are key critical components to the machine (Jardine & Tsang, 2005).
RCM consists of eight basic steps as outlined by Brauer et al. (1985) below:
[image: ]
[bookmark: _Toc131324620]Figure 7: Eight Steps of RCM  
  (Brauer, et al., 1985)
For determining maintenance significant items, it is recommended to leverage tools such as potential failure modes and effects analysis (PFMEAs). This has already been completed for the site. An extract is shown below of the SMT part of a product line’s PFMEA. The PFMEA looks at each step of the process, theorises what could go wrong at each step, the outcome and severity of said potential issue and reviews current prevention and detection processes in place to safeguard against these issues from either happening or escaping into the next step of the process. Potential failure modes with no detection or prevention processes in place need action. Examples below outline potential quality risks at each step, but safety risks are missing. 
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Due to the nature of the company’s value steam listed above, SMT line has already been identified as a key component as it feeds the rest of the process steps. However, this identification step is the only RCM step the company follows.
Acquiring failure and repair data at the company is within its infancy. Quality fails from the SMT line are collected via the end of line automated optical inspection machine at the end of the line and immediately flagged for stop the line & rework processes. This data however is not leveraged or correlated from different set ups.
The company also does not currently conduct fault tree analysis as suggested in step 3 to identify critical components and quantify failure mode data. This is crucial for step 4- establishing accurate relationships between fault types in components of the system as root causes of failures and the resulting quality and safety consequences. This data enables a mathematical model to be developed to quantify the impact of intervention and control procedures and evaluate proposed changes both before and after implementation (Brauer, 1987). This is called a probabilistic model, which works by mapping the consequences of deterioration of a component over time through a sequence of stages of increasing wear until failure. The company currently implements maintenance scheduled on predefined time intervals based on the equipment manufacturers recommendation to prevent component deterioration until failure, however it would be more accurate to differentiate between deterioration stages by visual inspection of physical signs such as wear and corrosion  (Endrenyi, et al., 2001).
Step 6 of the RCM process is to segregate the formulated maintenance requirements into three categories; on-condition maintenance (scheduled tests and inspections followed by corrective actions), hardtime maintenance requirements(scheduled component replacement at predetermined fixed intervals) and condition monitoring maintenance requirements (unscheduled component inspection/ testing enabling impending failure to be detected through routine, monitoring during normal operations) (Brauer, 1987).  In Section 3.1 An Outline of the Current Maintenance Strategy, it is evident that the company already conducts on-condition and hardtime maintenance. What is not evident is condition-based monitoring, without which risks overspend on unnecessary maintenance tasks or component replacements and blind spots to necessary but unscheduled items.  
When implementing RCM decisions, the objective is the elimination of excessive maintenance costs, reducing cost and time burdens from scheduled maintenance whilst maintaining the necessary readiness and reliability states. Each data collection point should lead towards a higher degree of certainty of the predicted future state whilst previous steps help analyse key critical components and failure severity thus enabling reliability vs risk decision making (Endrenyi, et al., 2001).
The aforementioned steps lead towards enabling step 8, which is the recommendation for the company; applying sustainable engineering based on actual data and experience. Though the critical equipment (SMT line) has been correctly identified, the company could take this one step further by identifying critical components in the machines of this line, deepening the potential failure modes effects analysis by completing a more in depth analysis on every process within the SMT line and within the machines, understanding the lifespan and deterioration of these key components and the consequences of their deterioration and ultimately eliminating portions of the scheduled maintenance activities and replacing them with visual inspection and condition based monitoring. It is important to note a large percentage of the daily weekly and monthly scheduled maintenance tasks for machine operators outlined are cleaning activities, which are crucial for prevention of corrosion and increasing longevity of each component’s lifecycle. It is not recommended to reduce cleaning activities of the machine, nor the visual inspection or realignment and calibration checks which are required for reliable and good quality outputs. However, there is opportunity to reduce the costly third party scheduled maintenance and replacement of components.

[bookmark: _Toc131362831]5.0 Costs and Resources Required to Implement Improvements
The major setback of the proposed recommendations is the requirement for a growth in the current maintenance engineering team. This not only has cost implications, but due to the company’s geographical position there are currently significant recruitment difficulties in finding candidates with the right technical competence to manage these activities. 
Furthermore, the current strategy can be viewed or interpreted as a “safe” strategy, and the company has benefited from this. It has not experienced a single break down since the SMT line was installed 7 years ago. However, this comes at the cost of possibly unnecessary expenses. The recommended strategy needs to be implemented correctly as any possible cost saving which may be achieved by reducing these routine activities has the potential to be wiped out by any on cost from unplanned downtime and machine break down if critical components are not correctly identified or monitored. 
Therefore, the recommended solution has the risk of increasing cost and risk if not implemented correctly, therefore it is imperative to have the correct resources and level of skills and knowledge applied when creating this RCM strategy. 
These changes may also be met with pushback as the current system is perceived to work very well, with the “if it’s not broke, don’t fix it” mentality commonly seen across the company. This would require support and backing form higher management and change instigators to support the change process and consistent involvement of the parties against the change would be needed, to provide them with assurance that their concerns are adequately considered with sufficient countermeasures put into place. 

[bookmark: _Toc131362832]6.0 Conclusion & Recommendations
As mentioned in 4.0 Improvement Opportunities, it is recommended a full RCM approach is taken, with condition-based monitoring identified as the key missing step. This would require more detailed PFMEA analysis of the specific line processes and a fault tree analysis of the consequences of component deterioration. This would enable the formulation of a comprehensive probabilistic model which would predict component failure over time and replace critical components based on condition. This however requires significant upfront cost as the time required to collect, review, and interpret this data will be great considering the company’s current lack of data collection. Furthermore, both training and visual standards will be required to train engineers on acceptance levels of component deterioration, and the categorisation into different deterioration stages can be subjective and thus results may vary from engineer to engineer. Training and ensuring all maintenance engineers have alignment on acceptance levels for a variety of wear and deterioration signs for a variety of different components on the SMT line will be a nearly impossible feat, especially considering the small size and access difficulty of many critical components within these machines. This method is also at risk to human error, an incorrectly review of corrosion by an engineer could still risk to machine failure and unplanned downtime.  It is recommended to therefore incentivise machine operators with a reward system if they spot issues missed by maintenance engineers in their cleaning routines. This would ensure a layered audit system to reduce the risk of escapes. 
This recommendation is a long-term solution and require substantial investment in more maintenance engineers to collect the data, trend the data and conduct the condition-based monitoring and maintenance systems. A key contributing factor to the company’s reliance on third party scheduled maintenance systems is due to the lack of hiring ability for the right skill set within the local area. At the time of writing this report, there has been a job opening for a maintenance technician for 14 months which the company is struggling to backfill both internally and externally.  Therefore, the following short term immediate actions are recommended:
Leverage the quality engineers and manufacturing engineers to create an SMT line specific PFMEA and fault tree analysis with the EHS manage. This would enable the team to identify keep components for the machine and process and would assist in refining down the data collection process to a manageable activity without the requirement for extra resources. The purchase and integration of sensors to assist in this is recommended where possible, for example the reflow oven already continuously monitors the temperature stability in all 12 heated zones.  Once the data is collected for at least 6 months it is recommended to analyse these for trends and review this initially against only the tasks completed by thirds parties to review where tasks can be reduced / cut or changed for a most cost-effective third-party solution. 
Once the third-party activities are refined down and if the company can hire more maintenance engineers it is recommended that as a medium-term plan, a greater focus is paid on these top highlighted critical components in house. The addition of visual inspection by maintenance engineers to categorise where a component lies on the deterioration process of all top high-risk components is strongly recommended. It is also recommended that the company uses this data to analyse the effectiveness of this condition-based monitoring approach and understand whether the components initially identified in the PFMEA and the fault tree analysis are the correct components to focus on.  
The recommended long-term approach is to spend more time on data analysis than on routine checks. There is a significant amount of resource currently deployed to check and review and replace different components ad different cadences. Once the data collection and condition monitoring has been in place for over 12 months the company would be in a good position to review which of these tasks can be cut back, and which cadences can be reduced or completely removed or replaced by condition-based monitoring instead. This method would ensure a more effective utilisation of the human workforce for analytics and decisions rather than repetitive set routine tasks. 
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EQUIPMENT REQUIRED FOR THE INTERIM SERVICE.
BEFORE COMMENCING WITH THE SERVICE PLEASE ISOLATE THE MACHINE FROM THE MAIN POWER.

REMEMBER SAFETY STARTS HERE.
WHEN SERVICING THE MACHINES PLEASE MAKE SURE THAT YOU USE THE RIGHT PERSONNAL PROTECTIVE EQUIPMENT (PPE) FOR HEALTH AND SAFETY PURPOSES.
                                                     
Panasonic NPM-W MACHINES                                                          
LCG100 Grease
Grease Syringe
Grease Gun
Small Brush
Dry Wipes
Shaft Gauge
Vacuum Cleaner

Desen Printer
Screen stencil Wipes
IPA solvent
Dry Wipes

ONLY TRAINED PERSONEL ARE ALLOWED TO SERVICE THESE MACHINES.

		[image: W:\EATON TOOLS\Eaton_PBW_Lit_CMYK.jpg][image: Image result for safety images for work]



		Equipment

Description

		Desen DSP-1008 Printer

		



		Process Description

		Surface Mount

		



		Equipment Location

		SMT Department

		



		

		



		Responsibilities

		Trained SMT Personnel

		



		

		



		Task

		Description of Task

		Spare Parts Used

		Completed by



		

		Centre Tracks and nest Area

		

		



		1

		Insect and clean board support plates

		

		



		2

		Inspect and clean belts and pulleys

		

		



		3

		Inspect, clean and test board sensors

		

		



		4

		Inspect and clean work table

		

		



		

		Input and Output Tracks

		

		



		5

		Inspect and clean transport belts

		

		



		6

		Inspect, clean and test board sensors

		

		



		

		Print Head

		

		



		7

		Inspect and clean clamp assemblies

		

		



		

		Vision System

		

		



		8

		Inspect and clean board stop sensor

		

		



		9

		Inspect and clean camera

		

		



		

		Covers and Safety

		

		



		10

		Are all guards, covers and doors in place

		

		



		11

		Are all guards, covers and doors undamaged

		

		



		12

		Are all guards, covers and doors secure

		

		



		13

		Is the emergency stops working

		

		



		

		

		

		



		Please use the Desen maintenance procedure in conjunction with this document
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		Equipment

Description

		Panasonic NPM-W

		



		Process Description

		Surface Mount

		



		Equipment Location

		SMT Department

		



		

		



		Responsibilities

		Trained SMT Personnel

		



		

		



		Task

		Description of Task

		Spare Parts Used

		Completed by



		

		Safety

		

		



		1

		Are all guards, covers, doors and fences in place

		

		



		2

		Are all guards, covers, doors and fences undamaged

		

		



		3

		Are all guards, covers, doors and fences secure

		

		



		4

		Are all emergency stops working

		

		



		5

		Are all safety switches working

		

		



		

		Cleanliness

		

		



		6

		Empty reject bin, vacuum in and around machine

		

		



		7

		Clean PCB conveyor and sonar sensor

		

		



		8

		Clean feeder cart

		

		



		

		Clean

		

		



		9

		Nozzle holder  x9 locations

		

		



		10

		Nozzle holder filter

		

		



		11

		Clean and lightly grease, grease nipples in x,y axis

		

		



		10

		Clean nozzles

		

		



		11

		PCB support blocks and table

		

		



		12

		Clean inspection cameras

		

		



		

		General

		

		



		13

		Lightly grease nozzle holder slicing surface

		

		



		14

		Lightly grease clamp claw on nozzle holder

		

		



		Please use the NPM-W2 maintenance procedure in conjunction with this document
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		Equipment

Description

		HTS-0601

		



		Process Description

		Surface Mount

		



		Equipment Location

		SMT Department

		



		

		



		Responsibilities

		Trained SMT Personnel 

		



		

		



		Task

		Description of Task

		Spare Parts Used

		Completed by



		

		Safety

		

		



		1

		Are emergency stops working

		

		



		

		Covers

		

		



		2

		Are all guards and covers in place

		

		



		3

		Are all guards and covers undamaged

		

		



		4

		Are all guards and covers in secure

		

		



		

		Extraction

		

		



		5

		Is extraction working

		

		



		6

		Is the extraction ducting undamaged

		

		



		

		General

		

		



		7

		Are the zone temperatures correct

		

		



		8

		Are there any alarms present

		

		



		9

		Are the PCB tracking sensors working

		

		



		10

		Check and replace if necessary filters  

		

		



		11

		Clean the interior of the oven

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		Please use the HTS-0601 maintenance procedure in conjunction with this document
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SMT Department Maintenance Document check sheet Rev2.docx
		SMT Department Maintenance Document

		Issue 1

		25/06/2018







		MONTH:

		





Appendixes (i) – MAINTENANCE SIGN OFF SHEET- Panasonic NPM-W2 

		INTERVAL

		

		TASKS

		LOTO Req’d

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31



		

DAILY

		

		ASM DEKv3

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		1

		Are all guards, covers and doors in place and secure

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		2

		Are all guards, covers and doors undamaged

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		3

		Is the emergency stops working

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		4

		Check temperature control of solder paste storage 0-12°

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		Panasonic NPM-W2

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		5

		Are all guards, covers, doors and fences in place and secure

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		6

		Are all guards, covers, doors and fences undamaged

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		7

		Are all emergency stops working

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		8

		Empty reject bin, vacuum in and around machine

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		9

		Clean feeder cart

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		HTS-0601 Reflow oven

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		10

		Are all emergency stops working

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

WEEKLY

		

		ASM DEKv3

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		1

		Insect and clean board support plates

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		2

		Inspect and clean belts and pulleys

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		3

		Inspect, clean and test board sensors

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		4

		Inspect and clean worktable

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		5

		Input and Output Tracks

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		6

		Inspect and clean transport belts

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		7

		Inspect and clean clamp assemblies

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		8

		Inspect and clean board stop sensor

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		9

		Inspect and clean camera

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		Panasonic NPM-W2

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		11

		Clean PCB conveyor and sonar sensor

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		12

		Nozzle holder filter

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		13

		Clean nozzles

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		14

		PCB support blocks and table

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		15

		Clean inspection cameras

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		HTS-0601 Reflow oven

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		16

		Are all guards and covers in place, undamaged and secure

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

MONTHLY

		

		Panasonic NPM-W2

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		1

		Nozzle holder x9 locations

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		2

		Nozzle holder filter

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		3

		Clean and lightly grease, grease nipples in x,y axis

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		4

		Lightly grease nozzle holder slicing surface

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		5

		Lightly grease clamp claw on nozzle holder

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		HTS-0601 Reflow oven

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		6

		Is extraction working

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		7

		Is the extraction ducting undamaged

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		8

		Are the zone temperatures correct

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		9

		Are the PCB tracking sensors working

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		10

		Check and replace if necessary, filters  

		NO

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		11

		Clean the interior of the oven

		YES

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		





COMMENTS

		1

		Only trained personnel are allowed to service these Machines

		Person accountable (SMT Engineer):- 



Person Responsible (SMT Trained personnel) :-



		2

		Please sign document when task is complete

		



		3

		Please use the machine maintenance procedure in conjunction with this document
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No. Unit Check location Power Check points Time
[min]


1 Main air pressure 
(Pressure gauge) 


2 Vacuum pump supply pressure 
(Pressure gauge) 


3 Vacuum break pressure 
(Pressure gauge) 


4 Cleaning blow pressure 
(Pressure gauge) 


5 Line camera air pressure 
(Pressure gauge) 


ON Air pressure check 
(Before operation)  3 


6 


Main body 


Components-ejection box - 3 


7 Feeder cart  
(per cart) Inside of the used-tape box - 


Cleaning  
(End of operation)  


1 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist.


N7207A069E00-1 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


24 hour / Daily (1) 
Period： Inject grease with a syringe. 


Cleaning / Check Reference Sheet NPM-W 


■Types in common


6 + 1 x (the number of feeder carts) ●Insection time (min) =


7 


1 2 3 


4 5 


6 







 


 
Main body 


N7207A069E00-2 


Feeder cart


Inside of the used-tape box 7 


Components-ejection box 


6 


Vacuum pump supply pressure 
(Pressure gauge) 


2 


Cleaning blow pressure 
(Pressure gauge) 


4 


Line camera air pressure 
(Pressure gauge) 


5 


Vacuum break pressure 
(Pressure gauge) 


3 


Main air pressure 
(Pressure gauge) 


1 


Rear side 







 


 


No. Unit Check location Power Check points Time
[min]


1 Dispensing head Joint 


2 Holder inside 


3 Screw 


4 Nozzle tip 


Cleaning  
(End of operation)  


5 


Screw unit 


Stopper pin Cleaning and check
(End of operation)  


30 


6 Dummy dispensing 
unit Dummy dispensing tape Check 


(Before operation)  1 


7 Wiping station Cushion 
(wiping station) 


ON 


Cleaning  
(End of operation)  3 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


34 x (the number of heads) 


N7207A069E00-3 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


24 hour / Daily (2) 


●Inspection time (min) =


Period： Inject grease with a syringe. 


Cleaning / Check Reference Sheet 


■Dispensing head (option) 


NPM-W 


4 5 1 2 3 


7 


6 







 


 
Dispensing head


N7207A069E00-4 


Screw unit 


Dummy dispensing unit


Wiping station
Holder inside 2 


Dummy dispensing tape6 


Joint 1 


Screw 3 


Stopper pin 5 Nozzle tip 4 


Cushion 
(wiping station) 


7 







 


 


No. Unit Check location Power Check points Time
[min]


1 13-slot feeder Inside of the used-tape box 1 


2 Tray feeder Refuse box 


Cleaning  
(End of operation)  


1 


3 Tray feeder pallet 
(per pallet) Pallet 


- 


Cleaning, check 
(End of operation)  2 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


N7207A069E00-5 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


24 hour / Daily (3) 
Period： Inject grease with a syringe. 


Cleaning / Check Reference Sheet 


■Others (Option)


1 x (the number of 13-slot feeder) + 1 x (the number of tray feeders) 
+ 2 x (the number of pallets) 


●Inspection time (min) =


NPM-W 


1 


2 


3 







 


 
13-slot feeder


N7207A069E00-6 


Tray feeder


Tray feeder pallet


Inside of the used-tape 
box 


1 


Single tray feeder Twin tray feeder 


Refuse box 2 Refuse box 2 


Pallet 3 







 


 


No. Unit Check location Power Check points Time
[min]


1 Touchscreen Touchscreen face 3 


2 PCB conveyor 
(single) PCB-support blocks 10 


3 PCB conveyor 
(dual) PCB-support blocks 10 


4 Line camera Cover glass 


OFF


5 


5 Feeder cart 
(per cart) Feeder installation surface - 


Cleaning  


15 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist.


N7207A069E00-7 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


140 hour / Weekly (1) 
Period： Inject grease with a syringe. 


Cleaning / Check Reference Sheet 


■Types in common


18 + 15 x (the number of feeder carts) ●Inspection time (min) =


NPM-W 


5 


1 2 3 


1 


4 







 


 
Touchscreen


N7207A069E00-8 


Feeder cart


Line camera


Cover glass 4 


PCB conveyor


Feeder installation surface 5 


Touchscreen face 1 


Single conveyor Dual conveyor 


PCB-support blocks 2 PCB-support blocks3 







 


 


No. Unit Check location Power Check points Time
[min]


1 Spring for nozzle cushion 


2 Inner and outer circumferences 


3 Spring for holding clamp claws 


4 Clamp claw 


5 Filter 


6 Taper surface 


7 Nozzle-holder shaft 


*1) 


8 Splicing shaft sliding surface 


9 


Nozzle holder 
(per head)


Nozzle holder slicing surface 


OFF Cleaning  


*2) 


 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


10 Clamp claw BARRIERTA 
IEL/V 


*1) 


11 


Nozzle holder 
(per head) Nozzle holder slicing 


surface 


OFF  
FL100 


Moderate 
*2) 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist.


N7207A069E00-9 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


140 hour / Weekly (2) 
Period： Inject grease with a syringe. 


Cleaning / Check Reference Sheet 


■16-nozzle head (option), 12-nozzle head (option), 8-nozzle head (option)


NPM-W 


6 4 5 2 3 


10 7 8 9 11 


1 


*1) Time required for cleaning/greasing the 16-nozzle head is 40 x (the number of heads) minutes in total. 
For the 12- and 8-nozzle heads, it takes 35 x (the number of heads), 30 x (the number of heads) 
minutes, respectively. 


*2) Time required for cleaning/greasing the 16-nozzle head is 148 x (the number of heads) minutes in total.
For the 12- and 8-nozzle heads, it takes 116 x (the number of heads), 84 x (the number of heads) 
minutes, respectively. 


● Inspection time (min) =







 


 
Nozzle holder


N7207A069E00-10 


Nozzle holder slicing surface 
9 


11


Splicing shaft sliding surface 


8 Nozzle-holder shaft 7 


Clamp claw 
4 


10


Taper surface 6 


Filter 5 


Spring for nozzle cushion 
 


1 


Inner and outer circumferences 


2 
Spring for holding clamp claws 


3 







 


 


No. Unit Check location Power Check points Time
[min]


1 Filter 


2 


Nozzle holder 
(per head) Nozzle holder taper surface 


OFF Cleaning  *1） 


 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


3 Nozzle holder 
(per head) Clamp claw OFF  BARRIERTA 


IEL/V Moderate *1） 


N7207A069E00-11 


140 hour / Weekly (3) 
Period： 


Cleaning / Check Reference Sheet 


■3-nozzle head (option)


NPM-W 


2 3 1 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


*1) 30 x (the number of heads)  Inspection time (min) =







 


 
Nozzle holder


N7207A069E00-12 


Filter 1 


Nozzle holder taper surface 2 


Clamp claw 3 


 


 







 


 


No. Unit Check location Power Check points Time
[min]


1 
2D-inspection 
calibration jig 


(option)
Calibration plate surface OFF Cleaning  1 


N7207A069E00-13 


140 hour / Weekly (4) 
Period： 


Cleaning / Check Reference Sheet 


■2D inspection head (option) 


NPM-W 


1 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


1 x (the number of calibration jigs)  Inspection time (min) =







 


 
2D-inspection calibration jig (option)


N7207A069E00-14 


Calibration plate surface 
 


1 







 


 


No. Unit Check location Power Check points Time
[min]


1 Dummy dispensing 
unit Dummy dispensing plate ON Cleaning and 


inspection  2 


N7207A069E00-15 


140 hour / Weekly (5) 
Period： 


Cleaning / Check Reference Sheet 


■Dispensing head (option) 


NPM-W 


1 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


2 x (the number of Dummy dispensing units)  Inspection time (min) =







 


 
Dummy dispensing unit 


N7207A069E00-16 


Dummy dispensing plate 1 







 


 


No. Unit Check location Power Check points Time
[min]


1 3D sensor  
(per location) Cover glass 2 


2 Tray feeder drawer 
(per location) Table surface 5 


3 13-slot feeder Feeder installation surface 15 


4 Vertical line camera Light-emitting and light-receiving 
glasses 5 


5 Support pin automatic 
change 


PCB-support block (for automatic 
change), Support pin (for automatic 
change) 


OFF Cleaning  


10 


N7207A069E00-17 


140 hour / Weekly (6) 
Period： 


Cleaning / Check Reference Sheet 


■Others (option)


2 x (the number of 3D sensors) + 5 x (the number of tray feeders)  
+ 15 x (the number of 13-slot feeder) + 5 x (the number of vertical line camera)  
+ 10 (with support pin automatic change function installed) 


NPM-W 


2 


1 


3 


4 


5 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


 Inspection time (min) =







 


 
3D sensor 


N7207A069E00-18 


Tray feeder drawer 


Support pin automatic change


Table surface 2 


Cover glass 1 


13-slot feeder
Feeder installation surface 3 


Vertical line camera


Single conveyor Dual conveyor 


Light-receiving 
glass 


Light-emitting 
glass 


PCB-support block (for automatic change), 
Support pin (for automatic change) 


5 


Light-emitting and light-receiving 
glasses 


4 







 


 


No. Unit Check location Power Check points Time
[min]


1 Vacuum pump filter OFF Cleaning  30


2 Emergency stop switch ON 2 


3 


Main body 


Air drain (Regulator unit) 5 


4 PCB transfer belt 


Check  


10


5 


PCB conveyor 
(single) PCB detection sensor Cleaning  10


6 PCB transfer belt Check  15


7 


PCB conveyor 
(dual) PCB detection sensor 


OFF 


Cleaning  15


8 Safety switches ON Check  2 


9 
Cover 


Safety cover OFF Cleaning  5 
 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


10 XY unit X- and Y-axis linear guide ON X-axis: 0.5cm3 
Y-axis: 1cm3 24


11 PCB conveyor 
(single) Width-adjustment ball screw 15


12 PCB conveyor 
(dual) Width-adjustment ball screw 25


13 Feeder cart (Option)
(per cart) Cutting unit 


OFF
 LCG100 


0.9cm3 


3 


N7207A069E00-19 


560 hour / Monthly (1) 
Period： 


Cleaning / Check Reference Sheet 


■Types in common


For PCB conveyor (single) = 77 + 3 x (the number of feeder carts) 
For PCB conveyor (dual) = 97 + 3 x (the number of feeder carts) 


NPM-W 


6 7 12 11 
10


8 9 


13 


4 5 


2 


1 


3 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


 Inspection time (min) =







 


 


N7207A069E00-20 


Main body XY unit Emergency stop 
switch 


2 


Air drain 
(Regulator unit) 


3 


Vacuum pump filter 


1 


Y -axis linear guide 10


Cover 


X -axis linear guide 10


X -axis linear guide 10


Safety switches 8 


Safety cover 9 







 


 


N7207A069E00-21 


PCB conveyor 


Dual conveyor 


PCB transfer belt
6 


PCB detection sensor 


7 


PCB detection sensor


7 


Width-adjustment ball screw 12


Single conveyor 


Width-adjustment ball screw 11 


PCB detection sensor


5 
PCB transfer belt


4 


PCB detection sensor


5 







 


 


N7207A069E00-22 


Feeder cart(Option) 


Cutting unit 13


Cutting unit 13


Cutting unit 13







 


 


No. Unit Check location Power Check points Time
[min]


1 Nozzle taper surface 


2 Nozzle reflector 


3 Nozzle tip 


4 Nozzle inside 


5 


Nozzle 
(Option) 


Nozzle flange upper surface 
(2D code area) 


6 Nozzle changer 
(Option) Nozzle reflector contact surface 


Cleaning  *1) 


7 Vacuum air path 2 


8 
Placement head 


θ-axis belt 


OFF 


Check  
*2) 


 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


9 Nozzle holder Spring for holding clamp 
claws OFF  BARRIERTA 


IEL/V Moderate *3) 


N7207A069E00-23 


560 hour / Monthly (2) 
Period： 


Cleaning / Check Reference Sheet 


■16-nozzle head (option), 12-nozzle head (option), 8-nozzle head (option)


NPM-W 


9 2 3 4 5 7 8 1 


6 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


*1) Time required for the 16-nozzle head is 20 minutes. 
The 12- and 8-nozzle heads require 15 and 10 minutes, respectively. 


*2) Time required for the 16-nozzle head is 10 minutes. 
The 12- and 8-nozzle heads require 10 and 20 minutes, respectively. 


*3) Time required for the 16-nozzle head is 20 minutes. 
The 12- and 8-nozzle heads require 15 and 10 minutes, respectively. 


Total time required (min) is 52 x (the number of heads) for the 16-nozzle head, 42 x (the number of 
heads) for the 12-nozzle head, and 42 x (the number of heads) for the 8-nozzle head. 


● Inspection time (min) = 







 


 
Nozzle holder


Placement head


N7207A069E00-24 


Nozzle (Option)


Nozzle changer (Option)


Nozzle reflector contact surface6 


Vacuum air path7 


Spring for holding clamp claws 9 


Nozzle inside 4 


Nozzle tip 3 


Nozzle reflector 2 


Nozzle taper surface 1 


Nozzle flange upper surface
(2D code area) 


5 


θ-axis belt 8 
θ-axis belt 8 







 


 


No. Unit Check location Power Check points Time
[min]


1 Nozzle reflector 


2 Nozzle tip 


3 


Nozzle 
(Option) 


(per three) Nozzle flange upper surface 
(2D code area) 


4 Nozzle changer 
(Option) Nozzle reflector contact surface 


15


5 Placement head Large reflector 


OFF Cleaning  


15


 
 
 
 
 
 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


6 Ball screw 


7 
Dispensing head 


Linear guide 
 0.3cm3 30


8 Linear guide 


9 


Dummy dispensing 
unit Rack & pinion 


ON 


 


LCG100 


Moderate 15


N7207A069E00-25 


560 hour / Monthly (3) 
Period： 


Cleaning / Check Reference Sheet 


■3-nozzle head (option)


NPM-W 


2 1 4 5 


■Dispensing head (option) 


6 3 7 


8 9 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


30 x (the number of heads)  Inspection time (min) =


45 x (the number of heads)  Inspection time (min) =







 


 
Nozzle (Option)


Nozzle changer (Option) 


Placement head


N7207A069E00-26 


Nozzle flange upper surface
(2D code area) 


3 


Nozzle reflector 
1 Nozzle tip 


2 


Nozzle reflector 
contact surface 
 


4 


Large reflector 
5 


Ball screw 
6 


Dispensing head


Linear guide 


7 


Dummy dispensing unit


Linear guide 


8 


Rack & pinion 


9 







 


 


No. Unit Check location Power Check points Time
[min]


1 Components detection sensor 


2 


Components-ejection 
conveyor Conveyor belt 


Cleaning  2 


3 PCB transfer belt Check  5 


4 


Extension conveyor 
(single) PCB detection sensor Cleaning  5 


5 PCB transfer belt Check  10


6 


Extension conveyor 
(dual) PCB detection sensor 


OFF 


Cleaning  10


 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


7 13-slot feeder Cutting unit OFF  LCG100 1.8cm3 3 


N7207A069E00-27 


560 hour / Monthly (4) 
Period： 


Cleaning / Check Reference Sheet 


■Others (option)


The time required to inspect the single tray feeder, extension conveyor (single) (min) 
 2 x (the number of components-ejection conveyors) + 10 x (the number of extension 
conveyors) + 3 x (the number of 13-slot feeder) 


 
The time required to inspect the single tray feeder, extension conveyor (dual) (min) 
 2 x (the number of components-ejection conveyors) + 12 x (the number of extension 
conveyors) + 3 x (the number of 13-slot feeder) 


NPM-W 


1 2 


3 4 5 6 


7 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


 Inspection time (min) =







 


 
Components-ejection conveyor


N7207A068E00-28 


13-slot feeder


Extension conveyor


Components 
detection sensor 


1 Conveyor belt 2 
 


 


single conveyor 


dual conveyor 


PCB transfer belt (single) 3 


PCB transfer belt (dual) 5 


PCB detection sensor (single) 4 


PCB detection sensor (dual)6 


single conveyor 


dual conveyor 


Cutting unit 7 







 


 


No. Unit Check location Power Check points Time
[min]


1 
Tray feeder 
magazine 


(per magazine)
Slot 10


2 Height sensor Light-emitting and light-receiving 
glasses 5 


3 Support pin 
automatic change 


Support pin nozzle, support pin 
nozzle changer 


OFF Cleaning  


10


 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


4 Ball screw 


5 
Tray feeder lifter 


Linear guide 
 1.8cm3 


6 Linear guide 


7 Cam plate 
(inside) 


8 


Tray feeder drawer 


Cam block 


OFF


 


LCG100 


Moderate 


20*1)


N7207A069E00-29 


560 hour / Monthly (5) 
Period： 


Cleaning / Check Reference Sheet 


■Others (option)


*1) Time required for the single tray feeder. The twin tray feeder requires  
40 minutes. 
 
20 x (the number of tray feeders) + 10 x (the number of tray feeder magazines) 
+ 5 x (the number of Height sensors) + 10 (with support pin automatic change 
function installed) 


NPM-W 


1 


6 7 8 


3 


2 


4 5 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


 Inspection time (min) =







 


 
Tray feeder drawer


N7207A069E00-30 


Tray feeder lifter


Tray feeder magazine 


Slot 


1 


Height sensor
(Picture seem from below) 


Light-emitting and 
light-receiving glasses 2 


Support pin automatic change


Cam plate (inside) 


7 


Linear guide 6 Cam block 8 Ball screw 
4 


Support pin nozzle changer 
 


3 


Support pin nozzle 3 


Linear guide 
5 







 


 


No. Unit Check location Power Check points Time
[min]


1 Main controller Filter OFF Cleaning  20 


 
 
 
 
 
 


No. Unit Check location Power Check points Time
[min]


2 Inspection BOX 
(option) 


Filter 
(FA computer) OFF Cleaning  15 


 
 
 
 
 
 


No. Unit Check location Power Check points Time
[min]


3 Dispensing head O-ring 


4 O-ring 
20


5 
Screw unit 


Collar 


ON Replacement  


10


N7207A069E00-31 


3000 hour / Every six months 
Period： 


Cleaning / Check Reference Sheet 


■Types in common


20 


NPM-W 


■2D inspection head (option) 


■Dispensing head (option) 


3 4 5 


1 


2 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


30 x (the number of heads)  Inspection time (min) =


15 x (the number of heads)  Inspection time (min) =


 Inspection time (min) =







 


 
Main controller


N7207A069E00-32 


Inspection BOX (option) 


Filter 1 


Filter (FA computer) 2 


Dispensing head


O-ring 3 


O-ring 3 


Screw unit 


Collar 5 


O-ring 4 







 


 


No. Unit Check location Power Check points Time
[min]


1 Touch screen Backlight ON Check  2 


 


No. Unit Greasing location Power Maintenance 
activity Grease Amount Time


[min]


2 Touch screen Hinge 
(Front and rear sides) ON  See the table 


below* Moderate 5 


 
 
 
 
 
 
 
 
 
 
 
 
 


No. Unit Check location Power Check points Time
[min]


3 Nozzle 
(option) 1006 nozzle OFF Check  1 


N7207A069E00-33 


6000 hour / yearly 
Period： 


Cleaning / Check Reference Sheet 


■Types in common


* The following hydrocarbon lubricant should be used. 
No. Type Manufacturer 
1 5-56 KURE Engineering Ltd. 
2 WD-40 WD-40 Company 


3 N990PANA-028 
(TOUCH LUBE) 


Panasonic Factory 
Solutions Co., Ltd. 


 


NPM-W 


■3-nozzle head (Option)


2 


1 


3 


2 


1 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


7  Inspection time (min) =


1 x (the number of nozzles)  Inspection time (min) =







 


 


N7207A069E00-34 


Backlight 1 


Touch screen Nozzle (option)


Hinge （Front and rear sides） 2 1006 nozzle3 







 


 


No. Unit Check location Power Check points Time
[min]


1 XY unit XY-axis Cable bearer OFF Check  5 


 
 
 
 
 
 
 


No. Unit Check location Power Check points Time
[min]


2 Clamp claw 


3 Spring for holding clamp claws 


4 


Nozzle holder 
(per head)


Spring for nozzle cushion 


OFF Check  *1) 


N7207A069E00-35 


18000 hour / Every three years (1) 
Period： 


Cleaning / Check Reference Sheet 


■Types in common


■16-nozzle head (Option), 12-nozzle head (Option), 8-nozzle head (Option)


*1) Time required for the 16-nozzle head is 20 minutes. 
The 12- and 8-nozzle heads require 15 and 10 minutes, respectively. 


NPM-W 


4 2 3 1 


1 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


 Inspection time (min) =


5  Inspection time (min) =







 


 


XY unit 


N7207A069E00-36 


Nozzle holder


Clamp claw 2 


Spring for holding 
clamp claws 


3 
Spring for nozzle 
cushion 


4 


X-axis Cable bearer1 


Y-axis Cable bearer1 







 


 


No. Unit Check location Power Check points Time
[min]


1 Clamp claw 


2 


Nozzle holder 
(per head) Spring for holding clamp claws 


OFF Check  10 


 
 
 
 
 
 


No. Unit Check location Power Check points Time
[min]


3 Spring ON 15 


4 
Dispensing head 


Heater / Thermocouple - - 


5 Screw unit Spring 10 


6 Dummy dispensing 
unit Spring 


ON 


Replacement  


10 


N7207A069E00-37 


18000 hour / Every three years (2) 
Period： 


Cleaning / Check Reference Sheet 


■3-nozzle head (Option)


NPM-W 


■Dispensing head (option) 


2 3 


4 5 


1 


6 


Cleaning. 


Check if any deficiency or extraordinary 
conditions exist. 


Replacing. 


Apply grease with a brush. 


Inject grease with a grease gun. 


Inject grease with a syringe. 


10 x (the number of heads)  Inspection time (min) =


35 x (the number of heads)  Inspection time (min) =







 


 


N7207A069E00-38 


Nozzle holder


Spring for holding 
clamp claws 


2 


Clamp claw 1 


Screw unit


Dummy dispensing unit


Spring 6 


Dispensing head


Spring 


5 


Spring 3 


 If the heater is deteriorated, the nozzle temperature cannot be controlled, 
causing poor dispensing; therefore, periodic replacement is recommended.
Because the heater and a thermocouple are modularized, also the 
thermocouple will be replaced together. 


 Please contact us in the case of replacement. 


Heater / Thermocouple 4 
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⑤ Attaching the cover


① Removing the feeder 


Remove the feeder cart.
Turn OFF the servo switch, and open 
the safety cover.
Then remove the feeder table cover.


② Wiping grease off


Wipe away old grease off the 
linear guides on the X-axis and Y-
axis.
Then move the X-axis to the 
supply unit (frontward).


③ Greasing
Grease the grease nipple of the X-axis and Y-
axis (Two X-axes, Four Y-axes) 
The total amount for each nipple is as follows.
X-axis (100㎜ ST); 1/2 shot (About 0.5cm3)
Y-axis (100㎜ ST); 1 shot (About 1.0cm3)


④ Wiping excess grease off
Move the unit all the way along the x-axis and by 300 mm or more along 
the Y-axis by hand for several times, and wipe excess grease on the 
linear guide surface and the linear guide block end with a  lint free cloth.


⑥ Running -in
Perform maintenance operation to the X-
axis and Y-axis about 10 rounds for each.


⑦ Checking the grease condition


After the running-in process, wipe away excess 
grease and oil at the linear guide block end and 
the linear guide transport end with a cloth.
Also, wipe away excess grease and oil in the 
grease sumps under the X-axis and Y-axis with 
a cloth.


⑨ Completed


Be sure to use the specified grease.
The use of any other grease may cause a malfunction.


Attach the feeder table cover, and close the safety 
cover. Turn ON the servo switch, and install the 
feeder cart.


Before greasing, be sure to read "Handling of linear motors".
Be sure to grease the XY unit for every 560-hour.


NPM-W XY Unit Greasing Sheet


⑧ Repeating steps 
⑥ and ⑦ for three 


N7207A053E03


！


Ⅰ


Ⅱ


Ⅲ


Ⅳ


Feeder table cover
Ⅰ


Ⅱ


Ⅳ


Ⅲ


■Specified grease
LCG100 (Product number: N510048190AA)


Linear guide (Ｘ-axis)


Grease nipple


Linear guide (Y-axis)


X-axis


Feeder table cover


Excess grease


Grease sump Grease sump


Ⅰ


Ⅱ


Ⅲ


To stop operation


Ⅳ


Ⅴ


Ⅵ


Y-axis


X-axis


Y-axis


X-axis Y-axis


1/2







■　 給脂手順


 Be sure to observe the followings when performing maintenance work.
The incorrect settings indicated with ‘×’ below can cause nozzle break or shaft bend.
‘’: Good  ‘×’: No good


- Check During Maintenance -


Clean foreign matter (adhesive such as flux) off the end of the pin.


 Turn the tool clockwise as viewed from 
below while pushing it straight up.


② Slowly lowering the tool straight,
remove it.


[Optional tool part number: N610130890AB]


 Lower the holder guide (black).
 Turn the nozzle holder clockwise 


as  viewed from below while pushing 
up it.


 Slowly lowering the nozzle holder
straight, remove it.


When fitting or removing the nozzle holder, do not apply force to the spline shaft in
the back-and-forth or side-to-side direction.


When the optional tool is NOT used When the optional tool is used


How to fit and remove the nozzle holder


××××


2
1


3


Recommended


2


1


！


End of pin 
after cleaning


Foreign matter on end


N7207A053E032/2
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