Failure analysis for injection moulding machine 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 start up.��Main Guard switch NC�Broken cam�Switch stays on�Live�Hydraulic dump valve & NO switch�Visual.

Monitored by PLC�Checked by PLC at every start up.����������Full flow direct driven Dump Valve�Broken cam�Dump valve on�Safe��Monitored by PLC�Checked by PLC at every start up.��Full flow direct driven Dump Valve�Broken cam�Dump valve off�Live�Guard switches�Monitored by PLC�Checked by PLC at every start up.����������Power wire through guard switches�Short to return wire�Power not disconnected by switch.  Other switches still break supply.�LIVE (only if all switches fail)�Hydraulic dump valve.

Opposite contacts monitored by PLC�Periodic inspection.���Power wire through guard switches�Short to ground�Trips out MCB�Safe�Hydraulic dump valve������������Nozzle guard switch NC�Broken cam�Switch closed�LIVE�NONE�Check operation at start of shift !!!!�Checked by PLC at every start up.��Wires to Nozzle guard switch NC�Wires shorted together�Switch appears closed�LIVE�NONE�Check operation at start of shift !!!!�Checked by PLC at every start up.��Wires to Nozzle guard switch NC�Short to ground�Trips MCB�SAFE���Checked by PLC at every start up.����������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�����

�

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 machine is switched on at the main isolator an alarm is idicated on the screen which requests the operator to operate the nozzle gaurd.  This checks the nozzle switch for correct function, if the nozzle gaurd does not operate the machine will refuse to work.






