Soldering Tests of a PC2 Frame delivered from Gatchina

(Protocol by D. Fahrni, L. Meier, J. Egger and C. Petitjean, July-06-2001)

Description of the frame properties: 

- Type of glass unknown

- Expansion coefficient 8*10-6

- Dimensions of the frame 170x170x2.6 mm3

- Copper layer ~1 mu thick on unknown support coating 

Description of soldering technique:

Soldering temperature 240 C

Solder type S-SN60 Pb40 diameter 2mm                        
Standard soldering water used

Tension norm-values and wires used:


Test 1  Test  2   Test 3

Tungsten wire gold-coated       
diameter 0.025 mm
0.78N   0.78N    

Tungsten wire gold-coated       
diameter  0.05  mm
1.32N   1.32N    1.32N

Molybdenum wire gold-coated 
diameter   0.1   mm
1.61N   1.61N    1.61N

Testgoal:

Feasibility tests of our soldering technique on the frame delivered by Gatchina

Soldering test nr. 1

During these trials it became evident that one specific soldering position can be heated only once, because otherwise the Copper layer would disappear. It seemed that the thin Copper layer forms with the solder a new alloy by dissolving the Copper totally in the solder.

After the soldering, the glass frame was heated in an oven to 150 C. After cooling it back to room temperature, the following wire tensions were measured.

Numerical Results of soldering test nr. 1:

tensions


before 
 -    after heating       difference:

wire diameter  25  mu

0.41N
     0.37N 

 -7.7  %




            0.41N
     0.41N

     0  %

wire diameter  50  mu

0.78N 
     0.47N  
 
 - 40  %        

0.78N 
     0.69N 

 - 16  %

wire diameter 100 mu

2.38N       2.38N 

      0  %

2.18N       1.95N

 - 10.3%

comments to soldering test nr. 1:

The deviations of tensions from the norm-values in case of 50 and 100 mu wires can be explained as generated during the soldering process. These were edge wires where no high precision is needed. However, the loss of tension of the 25 mu wires was not explainable.

Soldering test nr. 2

During the heat treatment in the oven an Oxid-layer formed on top of the copper. By staying with the soldering iron too long on the soldering place, the Copper layer disappeared rather quickly. As a consequence, the connection between wire and solder could due to the relatively short soldering time not be properly established. The temperature in the oven was again 150 C. The measurement of tensions after the heating revealed that the holding force for the wires was significantly lower than in test nr. 1!

Numerical Results of soldering test nr. 2:

tensions


before 
 -    after heating:

wire diameter  50  mu

0.70N 
       not measurable   (too loose)      

wire diameter 100 mu

1.62N 
       not measurable   (too loose)

 Soldering test nr. 3

The Copper layer was now even more oxidyzed allowing only very short durations of soldering! The oven temperature was reduced to 120 C. Nevertheless, some of the wires got dragged through the solder. On 2 soldering positions even the solder itself including the layer got displaced!

Result:
The test frame from Gatchina as delivered is not usable for soldering on our wires.

Propositions for future improvements

1.) The Copper layer must be protected by an additional thin Nickel- and/or Gold-layer. This will allow to heat the soldering places long enough and promises a safer and better connection between wire and solder.

2.) Due to the large expansion coefficient of the glass frame delivered from Gatchina the tension between wire and solder gets increased during heating. Therefore, the total tension could become too big. Enlarging the place of soldering from presently 8 to 10-11 mm could help and increase the safety factor.

3.)
Further tests with improved frames will be needed to find out, if our suggestions 1. and 2. are sufficient to allow a reliable soldering procedure. In case, the proposed improvements would still be inadequate, we see the possibility to select a glass with smaller expansion coefficient (as we have done at PSI). 

