Users Guide for the High Pressure Lab: Building 6 – Room 2241

Last updated: 2005 April 22    Arianna Gleason
Cells available for HP use on the Beamlines:

Names

Membrane/Screw
Culet size
Heatable?
Backing plate type
Thorin

membrane

230 microns
yes

tungsten-carbide
Orin

membrane

240 microns
yes

tungsten-carbide
Garg

membrane

370 microns
no

Be (beryllium)
Oin

membrane

230 microns
no

Be
Snow-white
membrane

230 microns
no

Be
Dori

membrane

240 microns
no

tungsten-carbide

Doc

screw


360 microns
no

Be
The backing plate material will determine your opening angle limits.  Be will give you the largest opening angle of near 90 degrees.  Tungsten-carbide yields only 50 degrees.  Please consider the opening-angle you need for your experiment before you arrive for beamtime.

**Log books are kept for each cell on-site.  If you wish to find out more information about a particular cell, you can contact Arianna Gleason [aegleason@lbl.gov] or just look in the on-site logbook.

-Gaskets might be indented and drilled for the cell you need, but it is not guaranteed.  A good idea is to come a day or two before the start of your beamline run to learn how to indent/drill and make a few extra gaskets.
Type of gasket material available:

Stainless steel 316, Tungsten, Rhenium.

Holes drilled in the indention are will vary based on the diameter of needle used.  Please see “EDM_instructions” for more details on drilling.  Needle diameters available (in microns): 125, 150, 200, 250.

Basic idea behind membrane cells: 
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Steps for Loading and Preparing a Cell for HP use:

**Cryogenic loading: Now available!!! – Please see additional manual “Ar-Loading” on webpage.**
-Cell must be well aligned and clean.

-Position gasket on Cylinder-side diamond culet.
-Secure gasket with a small amount of putty or clay – 2 or 3 little balls should be fine.
  Notch mark on gasket should line-up with notch mark on the cylinder.

  Can make sure that the gasket is centered on the culet by turning the cell

  over to check from the back.

-Load sample.
-Load pressure transmitting fluid with syringe.

 **We currently have ECH and methanol:ethanol on-site.

-Carefully insert piston lining up the marked red notches on both the piston and cylinder.

-Place membrane spacer on the piston.

-Screw on bellow/lid for given cell – these are all labeled.  Please only use the bellow/lid specifically designated to your cell.

-Hand tighten as much as you can – really really tight.
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Application of Pressure to Membrane with the Druck Pressure Box and Helium.

-Attach bellow to tubing/valve extending out of the back or right side of the pressure box.

For both digital and manual box: Make sure the main Helium bottle is open. 

1. open valve originating from the bottle itself (farthest right)

2. Open regulator valve. (middle one, blue color)

3. Open release valve (farthest left)
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For the Manually Operated Pressure Box (not shown above):

*A thorough manual for this older model is available onsite.

-Vent system by turning ‘Bleed’ knob to the left.

-Connect your bellow to tubing w/ green valve.

-OPEN (parallel to tubing) the green valve to allow Helium gas to reach your bellow.

-Turn round knob slowly to the Left to allow Helium to flow.  BE CAREFUL this is a very touchy system. 
-Watch the pressure increase – reading is in units of bars.
-Once desired pressure has been reached, quickly turn knob to the right to shut it off.
Now you have control over the exact number of bars that will flow into the bellow…..

-The total pressure reading given by the box as Helium is dispersed throughout.
-CLOSE (perpendicular) green valve.

-Disconnect your bellow from the pressure box and take your cell to the beamline or offline ruby system to measure internal pressure.
For the Digital Pressure Box:  (As of March, 2005 digital box is now inside Hutch of BL 12.2.2)
-Vent the system: press ‘Vent’ – make sure the box reads close to 0.000 (may have to vent a few times)

-OPEN (parallel to tubing) the green valve to allow Helium gas to reach your bellow.

-Set desired pressure: press ‘Control’ ‘#.#’ ‘Control’

 -Watch the pressure increase – units are bars.
-Once desired pressure has been reached, press ‘measure’

  And the box will hold this value for you.

-CLOSE (perpendicular) green valve.

 Please note: If you return to the box later and want to pressurize again starting from a non-zero value, the box reading must be the same as your cell pressure.  You may need to 

Pressurize the box up to (or down to) your cell pressure before connecting your cell.  So, make sure the reading is the same as your cell before attempting a change!!!
-If you know for sure you are the last person to use these pressure boxes for the day, please close the main Helium bottle valve (farthest right) – thank you.

**Note: the pressure you apply to the membrane is not equivalent to the pressure inside your cell at the culet-gasket interface.  A plot is listed in each DAC logbook for use as a rough guide to get you close to the pressure you desire on your sample.  With each loading, the final pressure achieved inside will be different and the plot of membrane pressure vs. internal pressure is only to be used as a guide.
Before first time operation of either of these systems, please contact Arianna Gleason [aegleason@lbl.gov], Martin Kunz [mkunz@lbl.gov], or Sander Caldwell [wacaldwell@lbl.gov] for a quick safety review.
Membrane will inflate.








Force is transferred to culet surfaces as piston is pushed down.
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