KP1a Mold Machine trip report for 1/17/18 – 1/18/18.

The purpose of the trip was to find out why the Mold Machine Carriage speed was not correct when trying to go above design speed and make any additional changes needed to be able to go faster than design speed.

The symptoms were…..

The shot time would not decrease the expected amount even though the FPM was increased.

There were (3) 5” molds but even though the speed set for all of them was the same the mold in position #7 ran much slower.

The distance the gun shot for was probably also not consistent, though it was not mentioned.

The problem…

There are three systems that work together to determine the carriage speed. 

The first is the requested FPM you enter in the Touch Screen at each Mold type.  This number used to be limited to between 25.0 and 130.0  But as of the screen update of 1/10/18 this limit was removed. So the min number is now 0 and the max is now 999.9

The second is the PLC which calculates the frequency needed from the FPM requested and passes the information to the Frequency drive at the proper time. There has never been any limit in the PLC as far as how fast the carriage would run.

The Third system is the Frequency drive.  The motor the Carriage Drive uses is rated at 1750 rpm. And to get the 250 FPM desired it is necessary to run the motor at about 5000 rpm ( the advisability of doing this has been covered in past emails ).  But the Drive has a parameter (P0.04) that limits how fast it will run the motor. 

Do not know what the max rpm parameter was set to when the test were done. I assume it was set higher during the test. But when I arrived it was set to 2500 rpm. 

In operation what happens when the drive rpm parameter is set to low is as follows…..

Using 200 FPM  requested speed as a example, the Touch Screen sends the 200 FPM request to the PLC. The PLC converts that to a frequency of  132 htz. (That would equal a RPM of 3850.) Then the PLC sends that number to the drive. If drive parameter P0.04 is not set above 3850 it responds with a error E 03, which means the PLC is sending an illegal value. And since it is an illegal value when the drive starts to move it defaults to the frequency of the mold last shot. 

So the assumption is once the speed requested was higher that the drive rpm limit, your actual carriage speed did not go up and probably went down depending on the last good number the drive had been sent. This was why you were not getting the shot times you expected.

Further if you shot a mold at a normal speed between the high speed mold shots then the last good number was the mold before the high speed mold.  This is probably why the mold at location 7 was slower than the other 2 molds.

Lastly the gun may have stopped shooting to soon because there is a safety timer calculated from the requested speed. This shuts off the gun if the carriage were to get hung up. So if the PLC calculated the shot should take no more than 8 sec it would shut off the gun at say 12 sec even though the carriage had not reached the stop prox.  So any time the carriage moved slower than the requested speed the shot could have ended early.

Actions taken to correct the problem and improve the ability to trouble shoot the issue in the future.

1.Put a readout of the Time of Last Shot on the run screen.

2. Made up a Mold Machine Calculations spread sheet to give all the information the PLC calculates based off the FMP requested. This will tell you if the limits are being exceeded

3. Increased the Manual Speed Max to 170 htz which will let you run in manual mode up to the equivalent of 258 FPM. This will permit you to test the carriage system at high speeds without actually shooting a mold. But for safety it was set back to 70 htz before I left. (NOTE. This only effects the speed during manual carriage run moves, not the speed of jog moves or the speed during normal operation. So this only needs set higher to do test in manual mode.)
4. Set max motor speed on drive (P0.04) to 5000 rpm

5. Tested the system at that speed.

6. Misc adjustments to PLC timers and logic to improve performance at high speeds.

If you are going to run consistently at high speeds there will probably need to be further changes, both program and component wise, to get the quality you need with good life expectancy from the machine. But as long as the motor and gear box hold up the system should be able to handle up to 255 FPM for a limited time with quality acceptable for testing. On that note though, you may want to invest in a spare gearbox as unlike the motor it is not a off the shelf item and if it goes out you can expect to be down a week or more. 

Dave

