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TITLE: 250AH Lithium Thionyl Chloride Battery Containers 

ABSTRACT 

The Martin-Marietta Corporation in conjunction with SAFT of France developed six batteries that 
needed to be shipped from Poitiers, France to Cape Canaveral, Florida in a very short time. The 
Aerospace Corporation was tasked with solving this problem. Aerospace designed a 
Lexan/Aluminum handling fixture that they believed would satisfy the requirements, but they 
needed assistance with the design of a container and cushioning system and fabrication of the 
fixtures. The Air Force Packaging Evaluation Activity (AFPEA) was asked to provide assistance. 

Each battery had to be shipped separately inside an 85 gallon steel drum which was UN certified 
for shipment of hazardous materials. A polyethylene cushioning system was designed that would 
attenuate shock to 30 G's and a self-contained transport recorder that would measure shock and 
temperature accompanied each battery. 

AFPEA fabricated and assembled the Lexan/Aluminum fixtures. Handle pull tests were also 
performed on the fixtures to provide Aerospace with the required assurances that their handling 
fixture would perform adequately. 
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INTRODUCTION: 

BACKGROUND: 
The Martin-Marietta Corporation in conjunction with SAFT of France developed six batteries that 
needed to be shipped from Poitiers, France to Cape Canaveral, Florida in a very short time. These 
batteries contain an unusually large amout of Lithium, which is a hazardous material. Hazardous 
material shipment requires special attention to detail and safety. The Aerospace Corporation was 
tasked with solving this problem. Aerospace designed a Lexan/Aluminum handling fixture that 
they believed would satisfy the requirements, but they needed assistance with the design of a 
container and cushioning system and fabrication of the fixtures. The Air Force Packaging 
Evaluation Activity (AFPEA) was asked to provide assistance. 

REQUIREMENTS: 
AFPEA was to provide six deliverable sets of air cargo only transportation packaging for the 
250AH Lithium Thionyl Chloride batteries as defined on the Aerospace Corporation drawing SK 
104-1 (appendix 1) and its details. The packaging conforms to the Aerospace Corporation 
drawing SK 101 (appendix 2). The first setup was intended to ship an inert 'pathfinder' battery to 
ensure the shock and environmental requirements were being met. A self-contained transport 
recorder was attached to each fixture in order to record the shock and temperature data. 

DESIGN: 

CONFIGURATION: 
The outer container is an 85 gallon steel drum that is UN certified for shipment of hazardous 
materials. The cushion (appendix 3) is made from laminated 2pcf polyethylene foam and is 
designed to attenuate shock levels to 30G's. The fixture to which the battery is bolted is made 
from a combination of GE Lexan, a high strength plastic, and aluminum plate and bar stock. 
Because the battery is transported at low temperatures and is loaded into the container at 02F and 
must be kept as cold as possible during transit, the fixture and battery assembly is double bagged 
with shrink wrap, wrapped with Armaflex insulation, and then sealed inside a double-wall 
fiberboard box. 

TESTING: 

TEST SPECIMEN: 
A concern was raised about the strength of the fixture handles. A handle pull test was conducted. 
AFPEA had fabricated enough parts to make seven complete fixtures, so there was no concern 
about damaging any critical parts. The test specimen was a complete fixture loaded with lead 
blocks (nominal 50 lb/ea). 

TEST PLAN: 
See appendix 4. 



TEST RESULTS: 
A handling fixture was loaded with lead weights totaling up to 600 lbs and hung free of support 
by both handles and also one single handle. I neither case did the handles fail or show signs of 
fracture. 

CONCLUSION: 

The pathfinder battery container was completed and shipped on schedule. Results from the 
transport recorder showed shock levels well below the required 30 G's. The remaining batteries 
were to be shipped as scheduled because of the positive results seen in the pathfinder. 

There was, however, a concern as to whether or not the handles were strong enough to provide a 
factor of safety of 2. A test was run to demonstrate the handle strength. Although the plain 
Lexan handles easily passed the pull test (Appendix 4), the users were not satisfied with the 'feel' 
of that configuration. An aluminum reinforcement was designed and installed on the remaining 
five fixture assemblies. With the newly reinforced handles, the remaining fixtures and containers 
were shipped without incident, successfully leaving France and arriving at Cape Canaveral. 
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AEROSPACE DRAWING SK 104-1 





APPENDIX 2 

AEROSPACE DRAWING SK 101 
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DEPARTMENT OF THE AIR FORCE 
AIR FORCE MATERIEL COMMAND 

WRIGHT-PATTERSON AIR FORCE BASE OHIO 

MEMORANDUM FOR   The Aerospace Corp. 
2350 El Segundo Blvd. 
El Segundo, Calif. 90245 

FROM:    AFMC-LSO/LGTP 
5215 Thurlow Street 
Wright-Patterson AFB OH 45433-5540 

SUBJECT:        Letter Report - 250AH Lithium Battery Fixture Handle Pull Test 

1. Referencing telephone conversations between Dick Denno of Aerospace Corp. and Jason Gilreath of the 
Air Force Packaging Design Division, the Martin Marietta company felt the fixture handles were flimsy and 
would not satisfy a factor of safety of two (2) with a battery loaded in the fixture. Martin Marietta requested 
the Lexan handles be reinforced with aluminum plate in order to provide the needed strength. 

2. A handle pull test was conducted to determine the acceptability of the existing handles. The 250AH 
Lithium Battery weighs 86 lbs. A test load of approximately 175 lbs would provide the required factor of 
safety of two (2). The first test consisted of a loaded fixture hanging free of support by both handles from a 
2 inch wide cargo strap. The second test was to hang the loaded fixture by one single handle, also using a 2 
inch wide cargo strap. 

3. For both configurations, a lead test load of 600 lbs was used. This weight gives a factor of safety of 
approximately five (5) for two handles, and over ten (10) for a single handle. The maximum deflection when 
both handles were used was approximately 0.5" each (see figures 1 and 2). The maximum deflection for the 
single handle configuration was approximately 0.625" (see figures 3 and 4). In neither case did the handles 
fail or show signs of fracture. 

4. Our point of contact is Mr. Jason Gilreath, at DSN 787-3362 or Comm (513) 257-3362, FAX 257-0231. 

Leslie K. Clarke, III 
Chief, AF Packaging Division 

Attachment: 
1. Figures 1 thru 4 
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:1».     i.. • 

Figure 2 
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Figure 3 

Figure 4 
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