Failure analysis for injection moulding machine control system as part of risk analysis.








Part�
Damage�
Result Of Failure�
Failure Mode�
Backup Safety�
Detection Method�
Comment�
�
Main Guard Switch No�
Broken Cam�
Switch Doesn’t Operate�
Safe�
�
Visual. Monitored By Plc�
Checked By Plc At Every Operation Of The Guard.�
�
Main Guard Switch Nc�
Broken Cam�
Switch Stays On�
Live�
Hydraulic Dump Valve & No Switch�
Visual.


Monitored By Plc�
Checked By Plc At Every Operation Of The Guard.�
�
Power Wire Through Guard Switches�
Short To Return Wire�
Power Not Disconnected By Switch.  Other Switches Still Break Supply.�
Live�
Hydraulic Dump Valve.


Opposite Contacts Monitored By Plc�
Periodic Inspection.


Monitored By Plc�
Checked By Plc At Every Operation Of The Guard.�
�
Power Wire Through Guard Switches�
Short To Ground�
Trips Out Mcb�
Safe�
Hydraulic Dump Valve�
�
�
�
Valve Relay�
Contacts Welded Closed�
Power Applied To Valve When Gaurd Closed�
Live�
Main Gaurd.


Minimum Pressure In System With Gaurd Closed.�
Visual.


�
Replace Relays After Servicable Life.�
�
Nozzle Guard Switch Nc�
Broken Cam�
Switch Closed�
Live�
None�
Operator Forced To Check Operation At Motor Start If In Live Condition.�
Checked By Plc At Every Motor Start Up.�
�
Wires To Nozzle Guard Switch Nc�
Wires Shorted Together�
Switch Appears Closed�
Live�
None�
Operator Forced To Check Operation At Motor Start If In Live Condition.�
Checked By Plc At Every Motor Start Up.�
�
Wires To Nozzle Guard Switch Nc�
Short To Ground�
Trips Mcb�
Safe�
�
Operator Forced To Check Operation At Motor Start If In Live Condition.�
Checked By Plc At Every Start Up.�
�
�



Part�
Damage�
Result Of Failure�
Failure Mode�
Backup Safety�
Detection Method�
Comment�
�
Latching Emergency Stop Switch Nc�
Broken Operation Cam�
Switch Stays Closed�
Live�
None�
Check Operation At Start Of Shift !!!!!�
�
�
Wires To Latching Emergency Stop Switch Nc�
Wires Short Together�
Switch Appears Closed�
Live�
None�
Check Operation At Start Of Shift !!!!!�
�
�
Wires To Latching Emergency Stop Switch Nc�
Wires Short To Ground�
Trips Out Mcb�
Safe�
�
�
�
�
Main Power Supply.�
Power Removed, Then Restored�
Plc Stops.


Heating Switched Off.


Motor Stops.�
Safe�
Motor Off.�
�
The Control System Will Not Allow Any Functions Until The Plc Is Switched To Run By The Operator. Including Motor Start.�
�
Supply Wire To Valve�
Short To Ground�
Trips Out MCB�
Safe�
Main Gaurd�
�
Remove Relays And Check For  Short With Meter�
�
Supply Wire To Valve�
Broken Wire�
Valve Doesn’t Operate�
Safe�
Main Gaurd�
�
�
�



�
Safety / Warning labels :-


	Isolate Supply before opening fitted to cabinet door and to heater box.


	High Temperature/High Voltage fitted to barrel guard.


	Check Safety operation at start of shift fitted to operators guard.


	Heater isolator label fitted to isolator switch.





Method of testing safety is explained in the user manual.





Safety testing by PLC software on switch on 


Every time the motor is switched on an alarm is indicated on the screen which requests the operator to operate the nozzle gaurd if the guard is closed.  This checks the nozzle switch for correct function, if the nozzle gaurd does not operate the machine will refuse to work.





