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2-Stage Press Diaphragm Wear and Failure and the how it relates to Down Lock Components
How to know you have a problem: (any of the below qualify you)
1. You have been replacing a number of diaphragms on the 2-stage press due to torn edges or other wear around the edges.

2. The gap between the dome and bed is uneven when the dome is under pressure.

3. Diaphragms are blowing out from under the dome during, or immediately following the pressure cycle.  
As presses get older we typically see wear on the locking components for the main dome into the upper frame.  These components have up to 540,000 pounds force applied to them during every pressing cycle and suffer from a tremendous amount of wear and compression over years of service.  The wear is exacerbated by splashing from the pre-press area and the lack of lubrication of the locks.  (Use only EP grease on the top and bottom of these locks, and “paint” this on the sliding surfaces at least weekly.  Any other spray lubricant does not do the job.  You may even hear “popping” of the press during pressurization if the locks are not lubricated properly).  
Determining your action plan for shimming or replacing parts:

First, you should determine the gap between the bottom of the dome rises off of the press bed while the press is either significantly worn in a short period of the dome toward the pre-press area and also on the left and right side of the dome on the discharge side of the press, or at positions at 1:30, 4:30, 7:30 and 10:30.  Document these dimensions so you can determine which part of the press is worn most.  You may want to share these with Milnor Tech Support to help you determine what steps to take next.  
When the bottom of the dome rises off of the press bed approximately .300”, we begin to see cases where the diaphragm is either significantly worn in a short period of time or the diaphragm is blown out from the bottom of the main dome ring.  The solution to this is multi-fold depending on what type of wear pattern you see in your press.  The following components can wear (or be compressed to smaller thicknesses over time):
1. Main dome down locks

2. Upper lock ring

3. Wear plates

4. Shims

Call all of these “the down lock components” through the rest of this document.  
When the best dimensions you can attain by shimming result in a small gap at .100” and the large gap at .300” then it is time to replace the worn upper lock rings, down locks and wear plates.  Note that it is OK if the dome to bed gap is not even around the entire dome under pressure.  
Due to bath liquor from the last module splashing onto the pre-press side of the dome and locks, we typically see significantly more wear on the pre-press side of the dome than on the discharge side of the dome.  In some cases the wear has been seen as much as five times greater on the pre-press side.   In order to make the appropriate decision for reworking the down lock components, you first need to understand that all of these components are wearing while the press goes through normal operation.  Typically, if lubrication is not provided to the top and bottom of the lock segment, the steel components wear at a greater rate.  This is caused from both corrosion of the wear surfaces and the extreme pressure that is placed on these surfaces during pressurization. 
In some cases, shimming of the upper lock ring is recommended in order to close the gap between the bottom of the dome and the bed of the press.  However, in cases where there is substantially more wear on one side of the down lock components than the other, it is necessary to take further action to replace components that may be worn.  

It is absolutely improper to shim the upper lock ring unevenly.  This means that the shim stack that is put above the upper lock ring must be the same thickness all around the ring.  Otherwise, a number of point loads will be applied to the upper press frame and may cause or at least exacerbate upper frame failure.

Diaphragms (or membranes) will prematurely fail if the gap between the main dome and the bed is greater than .300”.  The ideal dimension here is in the range of .100” to .200”.  Loose fits are preferred because they cause less main press faults.  However, “too loose” consumes diaphragms at higher rates.  We don’t expect accelerated wear of diaphragms at dimensions below .200”.  Note that this dimension is relatively forgiving.  The documentation supplied with your press speaks of much tighter tolerances, but in reality these are not necessary to achieve reasonable performance of the press and diaphragm.  

A number of kits are available for rebuilding the 2-stage press downlock area.  In addition, if you have a problem with the main dome hitting the bed, there is a shim kit which provides necessary shims and other components to raise the dome above the bed by approximately .100”.  This raises the main bell air cylinder (and thus the dome) and prevents the battering of the dome on the bed.
A “split ring” spare part option for the upper locking ring has been developed which enables you to replace the upper locking ring without removing the components from the top of the dome.  
There are many cases where these upper locking rings have worn significantly and need to be replaced while the rest of the hardware can be temporarily left on top of the dome.  Ultimately the locks and the wear plates will probably have to be replaced.  However, rather than having to remove everything from the top of the press, you can now replacing the locking ring in two sections.  It will be necessary to remove the old one-piece locking ring.  You can unbolt this from the frame, lower it and cut it either with a band saw or a cutting torch.

The part numbers for the split upper locking rings are:


50 kilo
=  KU50SPLRNG



60 kilo
=  KU60SPLRNG
A few notes of interest and recommendation:
1) The press frame will “expand” about .050” when the press is under pressure.  So, when shimming, realize that the frame stretches and you measure this, too, when you measure the gap between the dome and bed during pressure.    

2) If you install too big a shim stack then the down locks may have problems locking or unlocking.  Allow for clearance when the press is decompressed.  
3) If down locks are banging as they retract at the end of the press cycle then something is wrong!  This could be caused by a diaphragm extruding out of the gap between the dome and bed or by water valves in the tank not working properly (that is leaking or not actuating fast enough).  
4) If you do not lubricate the down locks regularly (top of the lock and the top of the wear plate) then you will cause many more repair problems over time.  We never see this done enough in the field, even in the best maintained facilities!  We suggest weekly but it might need to be done daily in your press if you run long hours.

5) Keep the down lock components dry.  If you install a splash guard that drapes below the lock area then the wear from corrosion can be reduced.  This can be made of conveyor belting material or clear plastic sheeting and anchored to the frame or simply “hooked” from the top of the upper frame using wire.  If there is a leak from the top of the press into the dome area, FIX the leak!   
6) If you need help to understand how the press works and why, please call or write Milnor Tech Support at 504-467-9591 or service@milnor.com.
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