TD / Process Engineering	Specification # 5520-OP-464168
November 21, 2014
Rev. A

	f
	
Fermi National Accelerator Laboratory
Batavia, IL 60510


	
CLAS12 Copper Shield Soldering Procedure
 

	












	
	Date
	Organization
	Extension

	Prepared by:
  Luciano Elementi
Luciano Elementi
	11/24/14
	TD/MS
	6767

	Reviewed by:
 Adam Bracero
Adam A. Bracero
	11/21/14
	TD/PE
	2536

	Reviewed by:
 Oliver Kiemschies
Oliver Kiemschies 
	11/24/14
	TD/MS
	3925

	Approved by:
 Gueorgui Velev
Gueorgui Velev
	[bookmark: _GoBack]11/24/14
	TD/MS
	2203




Revision Page

	Revision
	Step No.
	Revision Description
	Date

	None
	N/A
	Initial Release
	07/01/14

	A
	3.2.1
	wording slightly changed to include "up to" 4 heaters
	11/21/14

	
	3.2.2
	references new appendix added
	

	
	3.3.4
	max temperature value of 280 C added
	

	
	3.3.5
	details added on puddling solder
	

	
	3.3.7
	step updated about beep sound when heaters get cold
	

	
	Appendix
	Engineering Note: Required Clamping Pressure
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





Table of Contents

1.0	Scope

2.0	Equipment/Materials

3.0	Operating Procedure

4.0	Emergency Shut-Down Procedure

5.0	Lock-Out/Tag-Out Procedure

6.0	Special Precautions

7.0	Test Reports

Appendix: Required Clamping Pressure Engineering Note


1.0	Scope

This document summarizes the process for the Copper Shields Soldering for the CLAS12 Toroid Coils and the safety measures that concern the use of the equipment. It will be conducted by two technicians utilizing the four heating boxes designed and provided by Systems and Automation for this specific purpose.


2.0	Equipment/Materials

2.1	Heating Blocks
[image: C:\Users\elementi\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\11.jpg]
Figure 1
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Figure 2
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Figure 3










2.2 	Heating Boxes



[image: C:\Users\elementi\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\HeatingBox.jpg]

Figure 4


2.3	Schematics
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Figure 5




3.0	Operating Procedure

3.1 Preparation
3.1.1 Ensure the entire area around the coil is kept clean of clutter. Ensure the length of the plugs is sufficient to reach the whole coil without stretching or creating trip hazards and/or limiting access to the area.

3.1.2 Inspect the heating block for wear and address any maintenance issues. The block shall be kept clear of residue and clean. The ground connection shall be solid and all the heaters shall be connected to the plugs.
 
3.1.3 Inspect the thermocouple which shall be firmly placed into the groove.

3.2 Installation
3.2.1 Install up to the four (4 ea.) available heaters onto the Copper Cooling Foil. These shall be installed and used in pairs.

3.2.2 Ensure proper clamping (see note in the appendix of this procedure) of the units so that there is thermal contact.

3.3 Soldering
3.3.1 Turn on the two Heater Control Units with the appropriate switches. The temperature indicator shall light up and provide indication of the block temperature.

3.3.2 Press the “Start” push button on the side of the box. The light by the button shall light up indicating that the unit is operating, i.e. heating-up the area to be soldered.

Note:  The LED mounted on the top of the unit indicates when the heaters are powered.

3.3.3 Check on the corresponding temperature readout and ensure that it is properly increasing until the soldering temperature is reached.

3.3.4 The temperature reaches about 280° C and automatically stabilize; check the temperature readout to ensure that it does not continue to increase.

Note: Contact appropriate maintenance if any malfunctioning is noticed.

3.3.5 Each Heater Control Unit beeps when the soldering temperature is reached. Supply solder until there is a puddling effect to the heated areas of each pair of heaters.

3.3.6 Turn off the unit by pressing the push button. The temperature indication will continue to indicate the temperature.

Note: After 30 seconds at the appropriate temperature the unit will shut-off automatically.

3.3.7 Wait until the heater is cold enough to allow for the solder to be solidified prior to removing the clamp and the heater. The unit will beep when the heaters are cold enough to be moved. Continue with the next steps in the traveler if needed.




4.0	Emergency Shut-Down Procedure

	4.1	Switch off the heater controller.


5.0 	Lock-Out/Tag-Out Procedure

No LOTO procedure is required.


6.0	Special Precautions

6.0 
6.1 See Hazard Analysis #431.

6.2 Operator needs to pay close attention to the hot surfaces and use leather gloves to prevent burns, cuts from the copper sheet sharp edges, or getting oily residuals onto the coil and/or copper sheets.


7.0	Test Reports

	None.
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CLAS12 Soldering: required clamping pressure

— Engineering Note —

Luciano Elementi

After repeated tests on the applied pressure utilizing two C clamps per each soldering block it
was experimentally verified that the variance on the applied pressure utilizing the technique de-
scribed in the Operating Procedure (OP-464168) is limited and tolerable.

The C clamp are placed on the top side of the coil in contact with the soldering block, while on
the bottom side in contact with a 2-4 wood piece, with a steel plate for reinforcement (on the outer
side of the coil) to t to protect the coil by evenly distributing the load.

It is required that the technician performing the soldering activity first snug-tight each of the
two C clamp placed onto the soldering block.

The C clamps shall be placed alternatively upside-up and upside-down in order to allow for
proper tightening.

Once each of the clamp is snug-tight increase the load to the maximum tightness of the lever
per each C clamp. This results in the maximum amount of pressure applied from the heating block
to the copper.

Attention must be payed to the placing of the C clamps in the vertical position. If there is a
shift or any anomaly during the C clamps tightening the C clamp has not been properly placed;
the operation shall be restarted anew.

During our test we also verified that it is better to be faulty in the direction of too much pres-
sure than too little pressure, where the former (with the thin layer of flux properly applied onto the
surfaces) provides full coverage of the solder into the copper sheets and copper tube with limited
solder addition. This produces the desirable strong bond of the soldering joint.
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