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Things to know about MILNOR 50 KG 2 Stage Press Frame Failures
This document explains the common fatigue failures of the 50 kg press, the conditions leading up to the failure and the potential resolutions to this condition.

Failure of Joist to Beam Connection:

The first thing to understand is how the bed of a 50 kilo, 2-stage press is fabricated.  Look at the attached drawing, Figure 1, the pieces drawn are all 1” plate steel.  All of the welds that were used are full penetration welds, meaning that each part was chamfered appropriately to achieve a full penetration weld.

Force is exerted on the top plate when the press is under pressure.  This obviously wants to flex the center of the joist and bottom plate along with the top plate.  As you push down on the joist, you would see that the beam would want to be pulled at Point “A” and pushed at Point “B”.

We have seen cases where the joist weld to the beam has broken.  After the first failure we witnessed, we began reinforcing the joist to beam connection with doublers over this joint.  These are 1”x1” square doublers with a chamfer to clear the weld of the joist to beam.  The doubler is then welded both to the joist and to the beam for added strength.  These parts are welded on both sides of each joist.

Note Point “C” – This is usually the area of the first visible sign of failure in the bed area.

Unfortunately, there is no method developed to reattach the joist to the beam.   However, repairing the visible crack and reinforcing the beam normally allows the press to continue to operate.  

This is the critical point: When the bed gives way, the gap between the dome and the bed grows larger.  This allows the diaphragm to protrude out of the dome and extrudes the heel of the diaphragm.  This then causes the diaphragm to fail.  In the worst cases, we have reports of diaphragms failing daily in the later stages of bed failure.  So, the point at which a press bed is condemned is really a financial decision based on diaphragm usage.  As you can guess, this is expensive!

After the joist to beam connection has been broken, the top plate and bottom plate tend to flex more than normal and ultimately a crack will develop in the top 

plate - usually 1”–2” from the sidewall of the press.   This is in line with the top of the chamfer on the joist – see Point “D”.

After the top plate develops a crack, the press bed liner (the stainless water tray that holds the zigzag assembly) typically fails in the same area and causes water to run onto the floor under the press.

While a failed press frame cannot be repaired “like new”, it is possible to extend the frame life by welding the crack in the side of the beam.  Also, the top plate can be repaired if needed to prevent the liner from further cracking.  The liner should also be welded as needed.

REPAIRING THE PRESS

1) The press bed and frame are highly machined components.  The more attention paid to restoring the original dimension of the frame, the better.  While the press is somewhat forgiving to wear and excessive pressure, it is best to maintain an even gap under the dome while the press is under pressure to minimizing diaphragm wear and damage.

2) Jacking points can also be welded on the upper side of the press and on the beam and threaded rod can be used in order to squeeze the crack in the beam back to its original dimension.  Typically, after a crack is found, the press beam has been elongated.  Significant force is necessary to pull the two cracked components back together.  In some cases, the threaded rods were actually left on after the repair of the welded area.

3) (revised 11-1-07)  If the beam is to be repaired, a crack must be gouged so that a full penetration weld can be made in the beam.  A 60 degree bevel in this area leaves the best weld condition possible.  While the beam can be repaired, you cannot access the joist connections to the beam.  So the lower plate will bear at least some of the load from the joist.  The assumption is that the joist has pulled away from at least part of the beam.  You are not able to reattach the joist to the beam without cutting away the top plate.  This is a very elaborate procedure and has never been attempted in the past.  The typical short term repair is to weld the crack in the beam and then reinforce this area so that the beam carries the entire load while in tension from the bottom plate to the press side.

a) An alternative repair was designed in 2007.  The alternative cuts away about 2.5” of the joist end and removes the entire beam.  The joist ends are then lengthened and brought out to the upper frame side.  The open area of between any 2 joists and the upper and lower plate is then covered with plate metal and full penetration weld to all parts.  Afterward, the entire lower bed weldment is covered with a doubler plate that is welded to the upper side plate.  
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