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This report will be based around using ‘Totally Integrated Automation portal’ by siemens to run a simulation on another platform known as ‘Factory.io’. The aim is for the ‘material’ to be ran through on two different machine centres. One will make lids, moreover the other will make the base. The parts will be assembled together and moved onwards in stackable boxes after a specific number of ‘complete’ components are made. 
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The above image shows the factory process being used. Using a variety of apparatus, a scene has been made with the goal of being able to assemble two parts and place them into stackable boxes. 
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The flowing flow chart will break down the process of how the materials come together and move along the factory.io scene. 






Lid
Base
Green button is pressed 
Siren is sounded to indicate start
Conveyors and machine centres start activating with a small delay in between each one
Material travels towards machine centre 
Robotic arm places material into machine
One base and one lid are created on either machine 

Lid becomes held in place by clamp
Value adds one into lids on the interface
Lid travels through first sensor
Base travels through second sensor
Base becomes held in place by clamp
Value adds one into bases on the interface
Value adds one into complete parts on the interface
A pick and placer comes in and connects the lid to the base
Completed component moves along conveyor towards another sensor
Completed part travels through a fourth and final sensor






















Conveyor stops for a moment





Another pick and placer comes in to place the complete part into a stackable box 





No
Yes
The process is stopped
Has the order number been reached?
The roller conveyor moves the parts along








When the green button is pressed the cycle starts. This activates the siren, alerting anyone within the area that the operation is about to begin. The conveyors start with a small delay in between each one, as well as the machine centres activating. Within this time the roller conveyor will activate momentarily to move a stackable box into position. 
The first part of this operation consists of the raw material being made into each type of part. This is done when the material reaches the end of the first conveyor, where it is picked up by a robotic arm and placed into a machine centre. The part produced will depend on which side the material is on. From here the flow chart splits into two sections.
The first section is for the lid, where it travels along another conveyor towards a sensor. This increases the value on the HMI screen by one to show the number of lids produced. Next, it comes along a clamp, where it is held in place. The base also goes through the same processes. Once both parts are held in place, a pick and placer will pick up the lid and place it on top of the base. The result of this is a complete part. The flow chart then come back together. 
The next part of the operation involves the finished part travelling along another conveyor, where it goes through a third sensor. A value of ‘one’ is added on another counter on the HMI screen when this happens, representing the number of the complete parts. It then goes through a final sensor, where it pauses the conveyor to prepare for the next step. Another pick and placer comes in, picks up the part and places it into a stackable box. The whole process is repeated until either the specified quantity is achieved, or an alarm is triggered, which will be explained within the next par of the report. 
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Another flowchart will be used to show the alarm/ warning strategy. 





Has the part been detected by the sensor?
No
Yes
A value is added to a separate counter representing number of errors
Is the error number the same as the warning number?
No
Yes
Process carries on unchanged
A light appears on the HMI, warning the user
Is the error number the same as the alarm number?
No
Yes
Emergency stop is triggered, stopping the process































The procedure implemented applies to all of the sensors used within the process. An instance of this being when the two parts come together and go through a sensor to ensure that they are still on the conveyor. If it is detected the process can carry on unchanged as there is no problem. 
If something was to happen that makes the sensor not detect the part(s), this is referred to as an error and will add a value onto a counter. The counter that increases is dependent on where the error occurred. An example of this could be a base not being detected, therefore a value is added onto the counter labelled ‘base errors’. 
If a specified number of either lids, bases, or parts are not detected by the sensors, the operator will be given a warning. This is done through the means of a light appearing on multiple HMI screens so that the operator is aware of this. In spite of this, the process will still carry on as there is another strategy used if there is a larger number of errors. This is referred to as the alarm.
The alarm occurs if something is going seriously wrong within the process. Something to this extent could be a large number of errors. It is put into place to stop everything, so that no more errors can ensue. This can also be specified by the operator, moreover lights are put into place to alert the operator when it does happen. An emergency stop is implemented so that the process can be stopped at any time. 
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The first network is used to enable the process to start. The start button will initiate ‘operate’ to allow the process to begin, furthermore the stop button will stop this, as well as ‘alarm (main)’ when activated. 


[image: ]

The emitters are set in a way so that the machine centres can work within sync. This meaning that the material will stop flowing when they are active. 

[image: ]
A stack of lights is used to show if the process is ongoing. When the siren is activated, the yellow light will trigger to alert the operator that the process is about to start. Once the process is underway, the green light will be on. If the process is stopped at any point, the red light will activate. 
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Network five enables the machine centres to work. They are tied to the ‘operate’ bool in order to make this possible. They have been assigned so that one will make lids, while the other makes bases. 
[image: ]
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Once ‘operate’ is enabled, the conveyors start up with a small delay in between each one. The roller conveyor will activate for four and a half seconds to allow the stackable box to get into position. 
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The warnings and alarms are set out the same way. They are assigned to all of the warnings and alarms specified on the HMI screens through the means of ‘bytes’. As there are eight bits in a bite there can be eight warnings/ alarms assigned to each byte made. 
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The next two networks are based around counters and errors for each type of part. 
For the counters, a diffuse sensor has been used to detect the part, where it then adds a value of ‘one’ on the HMI screen. A tag named ‘reset values’ is used to reset the counters when operating on the HMI screens. 
The errors also use diffuse sensors, with the difference being that something needs to occur for the system to know that the part is still present. An example of this is if the base goes through the sensor and then activates the clamp, there is no error as the system knows that it is still there.
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Network 11 begins the assembly of the two parts. The lid and base will be held in place by two positioners, where they are prepared to be moved. 
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Network 12 allows for the positioners, additionally the pick and placers to be set back to their original places. 
[image: ]
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‘Both clamped’ is a tag used for when both of the parts are in position. It allows for the start of the assembly. The pick and place will pick up the lid, place it onto the base, and finally return to its starting point. Once a complete part is made, the left positioner will raise. This allows for the completed part to continue to the end of the conveyor. 
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Once the last diffuse sensor is activated, the conveyor will stop for 4 and a half seconds, indicated by ‘R’. This will keep the part in an optimal position so that it can be picked up. The same is done for the roller conveyor to ensure the stackable box is also ready for the part. 
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Next, a second pick and placer comes in to pick up the complete part. It then places it into the stackable box, furthermore once this is complete the timer previously mentioned will have ended and the conveyor will become active again. This allows the process to carry on. 

[image: ]
[image: ]
[image: A screenshot of a computer

Description automatically generated with medium confidence]
Network 17 involves allowing the user inputs to influence the boundaries of the process. If the errors are equal or bigger than the warning number, the specified warning will activate. This is the same for the alarm. 
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The final part of the ladder logic consists of moving a full box over on the roller conveyor so that an empty one can move into place to allow for repetition. This is done by triggering a timer after activating a diffuse sensor to allow the final part to be placed into the box. The roller conveyor and remover are then activated to allow for space for the next box. 
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The first HMI screen used for the process is called the ‘root screen’. This is the main screen within the process as it contains information used by the operator in regard to numbers of products created throughout the whole process. There are also start and stop buttons for the process on this screen, moreover an emergency stop if anything were to go wrong. Towards the right of the screen there are two lights used to alert the operator if there is a warning or alarm activated at any point. 

[image: ]

The second screen used is the ‘alarm’ screen. If any errors are occurring, the lights on this screen alert the operator. Each light corresponds to a specific error, for example, if the emergency stop was activated, the light labelled ‘emergency stop’ would activate as the process stopped to show why. 
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The third and final HMI screen used for this process is called the ‘engineer’ screen. Here the operator can manually input the warning numbers, alarm numbers, and the order number to set limitations for the process. The counters can be reset by using a button on the left side of the screen. A ‘master’ reset is also implemented to reset the alarms if they were to occur. 
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