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1.0
Scope

This document covers the operating procedures for the three Tube Furnaces, by Lindberg/Blue, for the Nb3 Sn short samples heat treatment.  The procedure involves installing the reaction mold in the furnace, establishing the gas flow to the furnace, starting the Temperature Data Logger (Keithley 2700), and programming the controller to run the reaction profile.
2.0
Equipment/Materials
[image: image1.png]



3.0
Operating Procedure
3.1 Installing the Reaction Mold in the Oven
3.5.1 Secure samples on rack to ensure proper position in furnace.

3.5.2 Secure rack to end flange to ensure end of rack is 22” from outer end of furnace.

3.5.3 Replace O-ring.

3.5.4 Insert rack/end flange assembly in oven, cross tighten nuts.

3.2 Establishing the Gas Flow to the Furnace
3.2.1 Connect regulator to Argon supply dewar.

3.2.2 Attach Argon supply and return lines to appropriate connectors on flange and close valves.

3.2.3 Close bleeder valve and start pump.

3.2.4 Pump to les than 100 mTorr.

3.2.5 Close ball valve on flange and turn off pump.

3.2.6 Set Argon regulator to 15 psi.

3.2.7 Open supply line valve and back fill oven with Argon.

3.2.8 Open return line (vent) valve and adjust for 1 bubble/sec flow.

3.2.9 Connect thermocouples to the Keithley 2700 matching the labels on the male and female connectors.

3.2.10 Post signage “Caution Hot Surface”

3.3 Starting the Temperature Data Logger (Keithley 2700)

[image: image2.emf]
3.3.1 Press the LOCAL button.

3.3.2 Press SHIFT then press CONFIG to access the scan setup menu.
3.3.3 Press the ▲ or ▼ key to display “INT: SIMPLE” and press ENTER
3.3.4 Set the minimum channel (MIN CHAN = 103) for the scan and press ENTER.

3.3.5 Set the maximum channel (MAX CHAN = 106) for the scan and press ENTER.
3.3.6 Enable the timer by selecting YES and press ENTER.

3.3.7 The desired interval displayed is 2 minutes, press ENTER.
3.3.8 The displayed reading count (RDG CNT) shall be 450000.  Set the number of channels to scan by pressing the ▲ or ▼ key to display 450000.  Press ENTER to return to the normal measurement display state.
3.3.9 Press SCAN to run the scan.

3.4 Furnace Control Program (West Oven)
3.4.1 Run the reaction profile by opening Spec View 32813.
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3.4.2 Single click on the Frog in the first window or allow the timer to proceed to the next window.
3.4.3 In the configuration window double click on “File test1”.
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3.4.4 Press “Go Online Now!” or wait until the timer will take you to the next step.

3.4.5 See the main page with the 3 controllers for the 3 T/C locations in the oven.
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3.4.6 Program a temperature profile as shown.
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3.4.7 Select the button labeled RECIPE for the controllers ramping profile.
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3.4.8 Click on the parameters of column STR_1 to change the value.  The parameters for each column are temperature (Celsius) time (hr.min).  Repeat the process for STR_2 and STR_3.
3.4.9 Type in a new value and click SEND.
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3.4.10 When all the parameters have been adjusted click on MAIN.  
3.4.11 Start the program by clicking on RUN STR_1.  In the pop-up window click on RUN.  Repeat this step for RUN STR_2 and RUN STR_3.
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3.5.1 Furnace Control Program:

3.5.2 Touch any button on the front panel to turn activate.
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3.5.3 To enter the protected list, press [image: image11.png]


 until it reads °C, then use the “Secret Key”.  Continue with to view “Pr”.  To modify a value use the parameter mnemonic in the upper display by pressing ▲ and/or ▼.
Use the following table as a reference:

SETPOINT PROGRAMMING 

	Pr
	Program length limit
	1 to 8 ramp/dwell pairs (2 to 16 segments)
	Determines number of ramp/dwell pairs in program and displayed in following list:

	r1
	1st ramp rate, seg. no. 1
	0.01 to 99.99 display °C/min.
	

	L1
	1st dwell level, seg. no. 2
	Display range
	

	d1
	1st dwell time, seg. no. 2
	0 to 9999 min.
	

	r2
	2nd ramp rate, seg. no. 3
	0.01 to 99.99 display °C/min.
	Displayed only if the value of Pr ≥2

	L2
	2nd dwell level, seg. no. 4
	Display range
	

	d2
	2nd dwell time, seg. no. 4
	0 to 9999 min.
	

	…etc…
	
	
	

	r8
	8th ramp rate, seg. no. 15
	0.01 to 99.99 display °C/min.
	Displayed only if the value of Pr=8

	L8
	8th dwell level, seg. no. 16
	Display range
	

	d8
	8th dwell time, seg. no. 16
	0 to 9999 min.
	


3.5.4 To program the following temperature profile: use ▲ and/or ▼ to set Pr = 3 and to display “r1”.

[image: image12.emf]0

100

200

300

400

500

600

700

0 50 100 150 200

r1

d1

L1

r2

r3

d2

d3

L2

L3


3.5.5 Set the other parameters with the procedure described in Step 3.5.3.  To return to the measured value display, press “secret key”.
3.5.6 Press [image: image13.png]


 until “Prog” appears, then use ▲ and/or ▼ to select RUN.

3.5.7 Repeat all the steps for 3.5 for the other two temperature controllers.

3.5 Remove the samples from the oven when the inside temperature is below 30 °C.

4.0
Emergency Shut-Down Procedure
4.1
Turn off the disconnect switch.
5.0
Lock-Out/Tag-Out Procedure

5.1
See LOTO Number: OP-333913 (a.k.a. TD-512064)
6.0
Special Precautions
6.1
None.
7.0
Test Reports
7.1 Logbook:  A log and traveler must be maintained for each operation of the furnace.
7.2 Checklist:  Each step in the operation procedure is to be checked off as completed by the operator and/or Responsible Authority.  

Select Spec View 32813 to Launch the Furnace controlling program





File test1





RECIPE button





Click on the parameter to change the value








Digit the new value and press Send








PAGE  
Tube Furnace Operating Procedure

Page 1 of 11

