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	1
	Initiate Shutdown Procedure including appropriate safety guarding and lock-outs

	
	Die Swap Removal/installation

	
	1
	Disconnect and remove plug lines.
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	2
	Clean and remove the cooling plug
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	3
	Remove and clean the tower collars and clean the die adapter tubes

(if extra set – they can be staged and save time in changeover.)  (estimate 10min+ cleaning time)
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	4
	Disconnect turbine hoses, air lines, die sensors, thermo couple wires and die heat electrical connections
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	5
	Raise the die to clear the stand and clean the tooling on the die and Normag/LCI towers and Die feed tubes
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	6
	Lower the die onto the cart and tuck away the die heat plugs to prevent damage.
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	7
	Remove the new die from the pre -heat station and bring it to the changeover location.
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	8
	Coat the pump and towers with Blue Moly anti-seize compound.
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	9
	Raise the die to clear the stand, coat the feed tubes with Blue Moly anti-seize compound and guide it into place using two or more bolts for alignment.
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	10
	Bolt the die down, ensuring that the pump towers fit snugly into the die adapter tubes.
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	11
	Coat the tower collars with Blue Moly anti-seize compound and install
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	12
	Connect the thermocouples and heat plugs and wind the lines through the die stand to clear the corrugator.
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	13
	Apply silicone around the die nut, or install new o-ring if the old one is damaged

(Move to Staging)
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	14
	Install the cooling plug, ensuring the stamp “Top” is on top.
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	15
	Apply silicone to the down-stream end of the cooling plug, sealing it to the mounting mandrel
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	16
	Connect the chiller lines, vacuum tube, and internal punch lines.  Smear liberal amounts of caulking around the bolts and the seam of the plug shaft


	
	Flare Swap (Removal/Installation)
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	1
	Turn the Chiller off 30 seconds before shutdown.  Refer to the shut down procedures.
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	2
	Remove the lines from the center of the die (coolant lines, vacuum lines, internal spray lines, etc). 

	
	3
	Disconnect the turbine hose.
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	4
	Remove the cooling plug as quickly as possible.  Store in the appropriate box with the mounting pin and bolts, and then set aside.

	
	5
	When removing die parts and related tooling, clean the plastic from all surfaces quickly while it’s hot.

	
	6
	Use the die flare removal fixtures and an overhead crane to assist on handling 15 through 30 flares.  No flame will be needed if the flare removal begins immediately.
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	7
	Remove the die flare nut.

	
	8
	Heat the inner and outer liner flares evenly on all sides with a propane torch to thoroughly soften the plastic and expand the flares (5 to 20 minutes, depending on the starting temperature of the die).  Refer to the flare heating procedures. 

	
	9
	Using the Porta-Power and fixtures, remove the inside liner flare.  Un-bolt and remove the outside liner flare. Clean all parts thoroughly after removal while they are still hot.  Place in the box and set aside. Note: Insure flare box

	
	10
	Remove the liner die centering the bolts.  (If applicable)

	
	11
	Remove the split collar.

	
	12
	Remove the inside shell flare.  Clean it while it’s hot; place it in the box and set aside.

	
	13
	Disconnect the die sensor wires.  In 8”, 10”, or 15”, the sensors are to be removed.

	
	14
	Remove the outside shell flares.  Clean them while they are hot.  Place them in the box and set aside. Have the appropriate shims ready.  Apply anti-seize compound to the die surface and all bolt threads.

	
	15
	With a clean flare on the lifting bracket and hoist, heat to approximately 100o above the die temperature.  Refer to the flare heating procedures.

	
	16
	Guide the flare onto the die and install the shims and bolts.  Connect die sensor wires.

	
	17
	Heat the inner shell flare and install onto the die.

	
	18
	When the inner shell flare is installed, immediately install the split collar and key (inner shell flare has to still be hot enough to turn on the die to line the collar up with the key).

	
	19
	Follow steps 2 and 3 with liner flares and screw on the die nut. Ensure the drain slot on the inner liner flare goes on the bottom.

	
	20
	Apply Silicone or o-ring to the die nut and install the plug, chiller lines, vacuum hose, and internal punch line.  Ensure the stamp “Top” is on top.

	
	Blocks Removal and Installation

	
	1
	Remove the mold blocks in order, leaving the coupler blocks in place.  Set each rack aside.

	
	2
	Remove the coupler blocks, marking the carriers they came from.  Set the rack aside.

	
	3
	Block Installation (If you run HI -Q, disregard step 1 and refer to the carrier installation procedure) (Refer to 3020 shared tooling requirements and the 3020 mold block sets and step procedures in the 3020 support manual.)
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	4
	Install the coupler blocks in the marked carriers with the gaskets facing upstream. B.    Install the timing wheel and set the external punches.
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	5
	Rotate the corrugator to check for proper installation.  Ensure that when the corrugator closes, large pins will not be forced into little holes.
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	6
	Align the corrugator as described in the process set up procedures.

	
	Downstream Changes
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	1
	Remove the guide bars between the water baths and support bars inside baths.  Set them aside.
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	3
	Adjust the support bars in the water baths and the guide bars between the water baths 

	
	4
	Install the skiver.  Refer to the skiver installation procedures.
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	5
	Adjust the troughs to the new pipe diameter, including the skiver trough. 
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	6
	Install the new jig on the router for the proper diameter.

	
	7
	Raise the cage wheels if you are not running single wall.  If you will run single wall, install the cage wheels at this time.

	
	Corrugator and Die alignment
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	1
	Check the die sensors for proper operation.
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	2
	Bring the corrugator in; watch the clearance of the corrugator to the plug and die. 
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	3
	Set travel forward limit switch.

	
	4
	Set backstops - ½ turn lose from running position.
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	5
	Limit switch on PLC screen; it should change colors (blue to pink). 

	
	6
	Raise the corrugator until the bottom sensor lights up.
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	7
	Move the corrugator down until the bottom sensor turns off.  Set the dial indicator to zero. 
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	8
	Close the mold blocks.
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	9
	Move the die center down until the top sensor goes off (watch the revolution of the dial indicator).
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	10
	Move the corrugator up half of the revolution you watched on the dial indicator.

	[image: image37.jpg]



	11
	Open the mold blocks at least 1.5”

	
	12
	Drop the corrugator .100”
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	13
	Back the corrugator out, checking all clearances around the die and plug.
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	Set-up For In-Line Couplers
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	1
	Make sure there is a mark on the bottom beam of the corrugator where the mold vacuum starts. This can be done by removing one of the bottom mold blocks, run the corrugator at a slow speed, look through the slots in the carrier and stop the corrugator when you see a hole in the wear plate. Lay a straight edge along the holes and make the mark on the bottom beam (actually the run in). Make the mark permanent; use a center punch to make a line of 3 or 4 punch marks.

	
	2
	Make a second mark 5” to 5 ¼” upstream from the “vacuum start mark”. This mark will be used to set the corrugator position. Move the corrugator over the die until the shell flare opening lines up with the second mark.

	
	3
	With the mold blocks installed, start and run the corrugator. Make sure the timing wheel and the corrugator controls are set for the product to be run. Turn on the “In-Line Coupler” switch.
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	4
	Hold the “Pierce Punch Set” button in, release the button so the punch will start on the first corrugation after the gasket corrugation. It is very important to do this step before you proceed to the next steps. When the set button is released, it sets the coupler counts at 0. All the count numbers you will be entering into the “Coupler Counts” screen use this as the starting point.

	
	5
	Go to the “Coupler Counts” screen (for Panel view lines).

	
	6
	On the “Coupler Counts” screen, notice the numbers counting up in the upper right hand corner. One is counting for the coupler counts, 1 count = .1”. The other count is counting pierce counts; this is the lesser number and should be ignored.

	
	7
	When the position of the mold blocks (seen in following) is at the mark on the corrugator to align the die, write down the count (number) for each:
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	8
	The root at the start of the coupler (Coupler Air Start). This will switch the Photohelic to the low needle to form the coupler at a lower air pressure (½” to 1 ½ inches of water).
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	9
	The root at the end or the coupler (Coupler Air Stop). This will switch the Photohelic back to the high needle to properly form the pipe (2 ½” to 3 ½ inches of water).

	
	10
	When the center of the coupler reaches the end of the cooling plug (Liner Pierce). This will relieve the vacuum, created from cooling, in the coupler. Without this the coupler will be collapsed when it exits the corrugator.

	
	11
	If you are running a In-Line Coupler product, sizes 10” thru 18”, you will need to complete the following:
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	12
	The root at the start of the gasket corrugation (Pump-Modulation Start). This is used on 10” thru 18” to make the gasket corrugation thicker so it will support the gasket. It does this by slowing the corrugator and liner pump down so there will be more plastic put into the crown.
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	13
	The root at the end of the gasket corrugation (Pump-Modulation Stop). If this count is too long, there will be excess plastic in the root just after the gasket corrugation, which may cause the liner to “suck in”.

	
	14
	Now you can enter the counts into the Coupler Counts screen. Use the Up and Down function to highlight PASSWORD, enter 8338. Continue to use the Up and Down function and enter the counts you collected.

	
	15
	If you are running a size from 10” to 18”, you will need to enter a modulation % for the corrugator and liner. A value of 85% or 90% usually works well. This will slow the corrugator and liner pump down 10% to 15%. This will put 10% to 15% more plastic in the crown of the gasket corrugation. Next turn on the Corrugator and Liner Modulation buttons.

	
	
	Ways to collect the Coupler Counts While The Line Is Running

	
	1
	The coupler counts can be collected, entered or changed when the line is running. As long as the die is aligned with the mark on the corrugator, 5” to 5 ¼” from vacuum, you can watch the Photohelic change from the high needle to the low needle and back to the high needle while watching the coupler mold blocks go by the mark on the corrugator.

	
	2
	Another way to collect the counts while the line is running is to calculate them. Use the root at the start of the coupler (Coupler Air Start) to calculate the rest from. We know every count is .1”, so every inch is equal to 10 counts. Use a tape measure to measure the coupler. If the coupler is 10” long, add 100 counts to the Coupler Air Start to get the Coupler Air Stop. Another thing that helps is to know how many counts are in each corrugation. 

10” = 17 counts per corrugation

12” = 20 counts per corrugation

15” = 24 counts per corrugation

18” = 30 counts per corrugation

24” & 30” = 40 counts per corrugation

Important Note:

If the corrugator is moved up-stream or downstream, the coupler counts will need to be changed to the new Die/Corrugator relationship
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Checi: plug for the following: gasket, clean, any nicks

All die sensors working properly, tight, sbove flare

Plug hoses connected tight,light working, internal piercer moves freely

First vacuun chamber open (for highway) / closed (Hi Q. F477)

Check: fiming wheel for proper size

Intenal spray wand nozzles clean (For Highway)

Die center bolts tight, striped.

Selector set to proper size

Selector set to proper length

Flare bolts tight with o loose or protruding shims

Photohetic set up with last ru, tumed on (off when runm

Highway)

Modulation furned on, (unless not needed)

Internal air ST set to fast run

Nitrogen valve open (vaive closed when running highway)

Internal water tommed.

1 when ruaning highway, off when ruagis

Plug vacuuan valve open (closed for highway)

Run blocks around to check the follow

Have lastrun history for last gear puimp seftings

Correct gear satio

Die heats on and working prop

Mold release

Card board for several sart ups.

2 propane tanks

c

Stiver working properly (torch, rollers)

Skiver set to correct size

Modulation set on skiver PLC (line 5)

Proper cut off guide / hand cut off

Pipe sprayer working propery (when rusning HiQ, Highway

Correct gaskets, stickers, 1d wirap, tape, colored dots

Trays set up correctly

Eonpry cart

Propane tank for skiver

Correct conirol plan folder, blend sheet

All tools and equipment put away

F477 or HIQ
skets, pin alignment, in corectly

Pipe idenification labels; size, aashto, date code, remove wrong date codes/labels

Corrugator position shell lare / vacuum 3" settravel switch (under drive panel)

wheels on and set up for Highway (removed or out of the way for F477, HiQ)
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