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Report Concerning Project No.   

0511c Solderability Test of Multimec TH Switch 

1. Problem Description 
 
The scope of this report is to verify the solderability of a Lead-Free and RoHS compatible 
switch (Multimec). 
For the purpose of reference a Tin/Lead (SnPb) plated switch has been tested in a conventional 
SnPb solderability test process.  
For the purpose of verifying backward compatibility a lead-free component has been tested in a 
SnPb solderability test process. 
The solderability test temperatures have been chosen according to EN/IEC 60068-2-54.  
 
   
 
 
 
 
 
 
 
 
The Through Hole Components with Tin/Lead plated Terminations are tested with SnPb solder 
at 235°C. The Components with Lead-free Terminations are also tested with SnPb solder at 
235°C, furthermore they have been tested with a Lead-free Solder at 265°C. 

 
 
2. Applicable Documents 

 
•  EN/IEC 60068-2-54 

 
 
3. 
 
 
 
 
 
 
 
 

Test parameters for Multicore MUST II 
 

Depth: 1,77 Durn: 5 Clips: 1 Recpt: Bath 
Lead: 1 Space: ---- Temp: se * Range: +/-1mN 

--------- ---- ----------- ---- X-Section: Rect Diam: --------------- 
Width: 0,80 Thick: 0,30 TimeZero: 5,0 TimeBuoy: 5,0 

Time 1: 2,0 Force 1: 0,16 Time 2: 5,0 Force 2: 0,14 
Speed: 20 Solder: se * T to 2/3 Fmax: 5,0 Flux: Rosin SM/NA 

  
*Test Temp/Solder: 235°C with Sn60Pb40 and 265°C with Lead Free Sn99.3Cu0.7Ni (SN100C) 
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4. Definition of Solderability Test 

 
 

 

               
 

A Through Hole (TH) test object is dipped vertically into a solder Bath.  
The solderability can be defined from the wetting force according to EN/IEC 60068-2-54. 

 
 
 

Buoyancy
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F1: wetting force after 2 sec. 
F2: Wetting force at the end of test (5 sec.). 
Tb: Time to F=0 (Test start). 
Ta: Time to Buoyancy (Contact angle 90°) 
Fmax: Maximum wetting force. 
FMtime: Time t maximum wetting force. 
T to 2/3: Time to 2/3 of maximum wetting force (MIL-STD) 
Dewetting: EN/IEC 60068-2-54 allows 20% dewetting (F2 20% < F1) 

 

Solder Bath 

Component  
termination 
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5. 
 
 
 
 
 
 

Work Description 
 
For Verification of the Solderability the following has been carried out as reported in section 
6: 
 
 

6.1 Solderability Test according to EN/IEC 60068-2-54 of Components 
with Tin/Lead plated Terminations  

 
50 components have been tested at 235°C with 
Tin/Lead Solder in Bath (Sn60Pb40).  
See Appendix A.1 

 
 
 

 
 
6.2 Solderability Test according to EN/IEC 60068-2-54 of Components 

with Lead-free plated Terminations  
 
50 components have been tested at 235°C with 
Tin/Lead Solder in Bath (Sn60Pb40).  
See Appendix A.2 

 
 

 
6.3 Solderability Test according to EN/IEC 60068-2-54 of Components 

with Lead-free plated Terminations  
 
50 Components have been tested at 265°C with 
Lead-free Solder in Bath (Sn99.3Cu0.7Ni).  
See Appendix A.3 

 
 
 
 

 
6.4 Comparison between three Types of Solderability Test 
 
6.5 Summary Conclusion 
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6. Test results 
 
6.1 
 

Graphic Representation of 10 Tests of Through Hole Components with SnPb plated ter-
minations. (Test Temperature 235°C) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graphic Representation of 10 Tests selected from the Solderability Test.   

 

 
Test parameters 

 
Component 

Type 
(Termination  

finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

SnPb 1 26, 32,45 Sn60Pb40 235°C  
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6.2 
 

Graphic Representation of 10 Tests of Through Hole Components with Sn plated termi-
nations. 
(Test Temperature 235°C) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graphic Representation of 10 Tests selected from the Solderability Test. 
    

 

 
Test parameters 

 
Component 

Type 
(Termination  

finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

Sn (Lead-Free) 2 70, 74, 80 Sn60Pb40 235°C  
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6.3 
 

Graphic Representation of 10 Tests of Through Hole Components with Sn plated termi-
nations.  
(Test Temperature 265°C) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graphic Representation of 10 Tests selected from the Solderability Test. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Test parameters 
 

Component 
Type 

(Termination  
finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

Sn (Lead-Free) 3 131, 137, 156 Sn99.3Cu0.7Ni 265°C  
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6.4 
 

Comparison between three types of Solderability Tests 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The following Graphic Representations illustrate three Tests from each type of Solderability 
Test. 
 

 
 
 
 
 
 

  
 
 

Test parameters 
 

Component 
Type 

(Termination  
finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

SnPb 1 26, 32,45 Sn60Pb40 235°C 
Sn (Lead-Free) 2 70, 74, 80 Sn60Pb40 235°C 
Sn (Lead-Free) 3 131, 137, 156 Sn99.3Cu0.7Ni 265°C  

 

Graph No. 3 
Graph No. 2 Graph No. 1 

1 

2 
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6.5 
 

Summary Conclusion 
 
The test has been conducted with a non-activated flux (SM/NA) and all the tested Through 
Hole components show acceptable wetting according to EN/IEC 60068-2-54. 
The solderability on the Lead-Free plating has been verified to a level comparable with the 
conventional tin-lead plating in a conventional tin-lead solderability process. 



 
 
 

                 12 0511c Solderability Test of Multimec TH Switch.doc 

®

 
7. Appendix A 
 
Appendix A.1  
 Test Data for Through Hole Components with SnPb plated terminations. 

(Test Temperature 235°C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test parameters 
Component 

Type 
(Termination  

finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

SnPb ----------- ---------- Sn60Pb40 235°C  
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Appendix A.2  
 Test Data for Through Hole Components with Sn plated terminations. 

(Test Temperature 235°C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Test parameters 

Component 
Type 

(Termination  
finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

Sn (Lead-Free) ----------- ---------- Sn60Pb40 235°C  
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Appendix A.3  
 Test Data for Through Hole Components with Sn plated terminations. 

(Test Temperature 265°C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Test parameters 
Component 

Type 
(Termination  

finish) 

Graph No. Test No. Test Solder 
Bath 

Test Temp. 
Bath 

Sn (Lead-Free) ----------- ---------- Sn99.3Cu0.7Ni 265°C  
 


