Statement of Work for “Lead-free Solder Survey Body of Knowledge” Task


1.0 Background

Solder materials used in assemblies pervade many forms of electronic platforms used by the National Aeronautics and Space Administration (NASA).  Therefore, any change in soldering technology will have major implications for aerospace operations.  Such a challenge is now facing NASA in the push towards lead-free solder fueled by European legislative actions on the use of lead and increasingly, by commercial and marketing activities overseas.  While lead free solders are purported to reduce their environmental and health risks, these new solders present certain technical risks.  First, the reliability of most lead-free solders is not well known for high-reliability applications and the adverse environments of space.  Second, an increasing number of parts suppliers are changing the surface finish of parts leads to pure tin finishes.  Electroplated tin is more prone to the phenomena of whiskering, which can lead to electrical shorting.  Lead free solders also require different processing conditions, such as both higher and lower melting temperatures.  Whatever the driver, it is probable that lead-free soldering will become the norm for commercial applications before 2006-2007, and shortly thereafter there will be a push for a similar switch to lead-free solder for high-reliability electronics, as is seen in most NASA applications. The high reliability users command less than 1% of the total electronics market and therefore have little say over the direction of the overall industry.

2.0 SCOPE

This Statement of Work (SOW) defines the requirements for a task to collect the body of knowledge of previous and planned assembly-level and subscale lead-free solder test programs.  The study shall include a review and summary of test data for predominate alloy groups that are likely candidates (deemed reliable for space use) for replacement of tin-lead solders [i.e., alloys in Joint Group for Pollution Prevention (JG-PP) Lead-Free Test Program].  The purposes of this task are to:

· Summarize lead-free test data for easy comparison (include in final report).

· Collect and analyze data to inform NASA in regards to future lead-free research and possible implementation of lead-free solder.

· Identify technical gaps in past and current lead-free solder testing (applicable to NASA’s high reliability applications and adverse environments) and recommend future lead-free testing with technical justification included. 

· Identify risks to NASA of both the commercial lead-free transition and the possibility of converting to lead-free solder alloys.
· Recommend mitigation strategies for each risk. 
A review of the technical aspects of tin whiskering is outside the scope of this task.
2.1 The contractor shall have the technical capability and be responsible for research of existing technical data from Government, industry, and academia.  For assembly-level testing, data validity must be based on testing in environments that envelope the typical NASA aerospace environmental parameters as defined by NASA and credible sample sizes.  For the purposes of this study, the majority of space hardware operates in the thermal range of -55C to 100C; however, anticipated hardware for exploration missions can expect to see thermal ranges from as low as -230C to as high as +200C.  Data review should be limited to the data set for lead-free alloys that are potential candidates for aerospace use.  

2.2
Data Evaluation
The output of this study will be a collection of the lead-free solder body of knowledge and a summary of data pertinent to aerospace which shall be included in the final report.  The report shall also include in summary form relevant previous test results, current test programs, industry trends, and regulatory trends.  It shall also include risk mitigation strategies for potential problems from the unintentional introduction of pure tin into avionics systems and the possible introduction of lead free alloys on part leads and in solder joints of supposedly tin-lead systems for NASA programs/projects.  Lead-free experts within NASA, the government, and industry shall be identified in the report.  Additionally, the description and scope of all significant test programs currently in the planning stages (i.e, TWI Project 7360, IPC Lead-Free Project) shall be included.
2.3
Assembly-level Test Programs

These type programs generally address reliability and solderability using printed wiring assembly test vehicles; however, lead free solders will also be used for cabling, wiring and harnesses so these applications must also be considered.  Data evaluation shall include but not be limited to the following assembly-level test programs:  National Center for Manufacturing Science, National Electronic Manufacturers Initiative, Soldertec, Senju, and JG-PP (planned testing).  Data from other sources shall also be considered (i.e., Boeing, Sandia National Laboratories, University of Maryland’s Center for Advanced Life-Cycle Engineering, Auburn University, published papers).

2.4
Subscale Test Programs

Subscale testing which include mechanical property studies of various alloy compositions, lead contamination studies of lead-free solder, and other focused studies shall be evaluated and included in the report where technically appropriate.  Material properties data from Auburn University studies and the National Institute of Science and Technology (Colorado School of Mines) shall be considered.

2.5
Risk Mitigation

The report shall include a recommended risk mitigation plan for lead-free implementation (near and long term) and recommend future testing deemed technically necessary. 

3.0 Delivery Schedule

3.1 
A draft of the final report shall be provided 30 days prior to the end of this order.

3.2
The final report shall be submitted to NASA/MSFC six months after authority to proceed (ATP).  The report shall be prepared using the format in Attachment A.  

3.3
The contractor shall deliver the final report to NASA/MSFC on a CD.  Ten copies of the CD shall be provided.

3.4 
Monthly abbreviated status/progress reports are required; the contractor’s format is acceptable.  
3.5
A quarterly report per the format in Attachment B is required per the schedule established by the NASA Electronic Parts and Packaging Program.
