










09 August 2007  

            List of tasks and occupation time of the vacuum stand

                                                (SEM)

Description of Equipment

	Equipment
	Description

	Vacuum stand

for 18-36 SEM
	Designed and constructed by IHEP; only 18 SEMs produced at the same time

	    Pump station
	Station on base TMP 56 l/s supplied by CERN

	    Pump station
	Station on base TMP 170 l/s supplied by CERN

	Ion pump
	 Ion pump 100 l/s supplied by IHEP

	Leak detector
	PhoeniXL300 supplied by CERN

	Gas analyzer
	Prizma QMS200F2 supplied by CERN

	Pressure gauge

controller
	MaxiGauge  TPG256A supplied by CERN

	Temperature

regulater
	TR on 24 channels supplied by CERN

	Date Acquisition unit
	Agilent 34970A supplied by CERN

	Heating container
	Container use for heating SEM

	
	

	
	


0. Preparation procedure

a. Make dry cycles to establish the pressure and gas composition of the manifold itself at different cycle steps.

      № (1 (3)   -   4 hours

1. Installation of the SEM on the stand.

1. Remove the rest of the copper tubes from the “Sagana” connectors; cut off the cooper tubes for release of  the nuts.

2. Write  the numbers of the SEM into the data base (Dbase-vac).

3. Wash the Sagana inserts rings with alcohol; put in nuts with inserts on the SEM cooper tubes.

4. Introduce the SEM copper tubes in the stand “Sagana” connectors and fix ones tightly. 

5. Fix the 18 thermocouple with a wire on the SEM and connect 6 of the couples to the temperature regulation unit.

6. Switch on the vacuum pump station and pump stand with all SEM. 

2. Leakage test of welds and removable connections of SEM using the procedure of helium overpressure.

1. Put the heating containers on SEM’s and tighten with the top covers.

2. Connect the He supply tubes to the heating containers (for 9 containers).

3. Pump out the air from 9 containers and fill with He up to a pressure of somewhat higher   than atmospheric.

4. Control the tightness by observing the He leak rate during of 3 min: in case of the leak detection, close successively the valves of the SEM for determine the leaking SEM.

5. For each of the next 9 containers apply the same procedure (Leak test is executed using the leak detector).

Leaks of more than 1E-10 l mbar/s are not allowed.

3. Preparation of the heating. 

1. Disconnect the He supply tubes from the containers; 

2. Dismount the covers of the containers and remove the rubber o-rings from the covers,

3. The valve of gas analyser (V2 and V4?) must be closed,

4. Heat-insulate all the SEM valves.

  4.  Heating. Leakage test of the welds and the removable connections of the SEM 

     after heating and activation, elimination of possible leaks.

1. Start the stand and SEM heating from 200 C to 2200 C and 50 C/hour with help programmator of TR (4 hours). (The pressure must be less than a few 1E-4 mbar) The pressure could be higher than 1E-4 mbar, because of the big surface of the NEG (1 cm2 NEG stripe has a surface of 100 cm2)
2. Temperature is kept at  2200 C  (12 hours) with help TR;

3. Cool-down stand to 1500 C (1 hour) and this temperature is kept during SEM activation. The SEM temperature is kept 2200 C during cooling stand.

4. Input He successively to the each heating container to control the tightness of the SEM with the leak detector (2 hours).
5. Degassing of (RGA and) gauges and manual operation of valves (release of gas).

RGA is clean, so the head is opening when the pressure less than 1E-8mbar always.

O.K if procedure is confirmed (test measurement). V2 is closed?
If a degassing is necessary, it is ok to do it after the NEG activation.
The manual valves are heating during all time heating of manifold and SEM (The temperature is about 120-150C).

Better to do this operation even if they are heated, because the manual operation of the valves released additional gas.

May be it is need to heat gauges (G4,G5) only. 

How about G3? See question in email: type and heating of gauges G3, G4, G5?
Question: Is there any risk that during the pumping of the SEM (with V4 and V5 closed) there is a pressure build-up at the gas analyser or the ion pump? Can that be avoided by closing V2? Is the ion pump on all the time? Or when is it switched on?
6. Start the NEG activation (The start pressure not must be more than 1E-6mbar), the SEM temperature is increased from 2200 C to 3500 C, (500 C/h) (2.6 hours), time of activation is 14 hours.

7. Slowly open gas analyzer head valve and switch on gas analyzer. (A pressure increase during NEG activation, i.e. due to opening of V2, has to be avoided!) Measure the spectrum and then follow the relevant mass peaks (2, 12, 14, 15, 16, 18, 27, 28, 32, 40, 43, 44) during the cool down and record the development of the peaks constantly. 
8. Degas ion pump (flash)?
Ion pump is clean too, so it is open when the pressure less than 1E-8mbar always.

OK if the ion pump is on before.

9. Open the valve of the ion pump (V5) and close the valve of the pump station (V12, V13).
10. Cool-down SEM to 3000 C and keep about 2 hours (2 hours). Why? 
The SEM walls are saturate with atmospheric H2(Pa=1E-4mbar) during SEM heating with temperature 350C. The reducing of SEM cooling rate  is decrease total amount H2 in the bulk of walls.   

11. Cool-down stand to TR0 C. Why? 
The cool surface of the stand will be additional trap for gases, and lower level of desorbtion, so the manifold pressure will be decrease.

We don’t understand the explanations to point 10 and 11

Our proposal (reduces the production time): At the end of the NEG activation cool down the manifold and the SEM at a rate of 500 C/hour. Keeping the manifold temperature always safely below the SEM temperature.
12. Cool-down SEM to 2500 C and is kept about 2 hours (2.4 hours).
13. Cool-down SEM to 2000 C (1 hour). Why?

I think do pinch-off when the SEM temperature will be 100-200C.

14. Record spectrum (at a defined temperature plateau).
15. Switch off gas analyzer and close gas analyzer head valve.
5. Dismounting of SEM.

1. At a temperature of the SEM below 1500 C (and above 1000 C) and a pressure <1E-9 mbar close all SEM valves.

2. Dismount heating containers for a fast cool down of the SEM after pinch off.
3. open valve for each SEM 2 seconds and observe if pressure increases (check if CH4 is accumulated during cool down)  Why the pressure of CH4 will be increase in closed SEM during 2 seconds? 
4. Pinch of all SEMs.

5. Open all SEM valves and verify the tightness of the cut-off copper tubes which remained on the vacuum stand. (The tightness on the stand side gives a good indication of the tightness of the SEM side of the pinch-off).  

6. Close ion pump valve and switch of ion pump.

7. Cover  the sharp rest of the SEM copper tube with polyamid lacquer.

Now we mastered the new pinch-off tool, the width of pinch-off area about 6mm instead off old 2mm, so it is not need to use lacquer for exception of oxidation.

