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Task Description:

	The Anthropometry and Biomechanics Facility (ABF) is located at the Johnson Space Center in Houston, Texas. As part of the Space Human Factors Laboratory and Flight Crew Support Division, ABF personnel are engaged in research and evaluation of flight tools, procedures, and systems from the perspective of human safety and performance. 

The ABF performs evaluations on crew work procedures and equipment, Extravehicular Activity (EVA), Intravehicular Activity (IVA), suit design, EVA/IVA tool and hardware design, EVA assembly and maintenance procedures, and EVA/IVA crew loads. 

Current research and development is primarily applied with emphasis on kinematic analyses, anthropometry and human strength, and fatigue. Data gathered in ABF research and evaluations are used to improve crew living and working conditions in space to enhance productivity and operational efficiency. 

	Kinematic analyses of the Mark III Advanced Suit when used for geological surveying on rocky, uneven terrain were completed. The analyses determined and quantified critical postures for both unsuited and suited geologists working in the field and on board the KC-135 for multi-gravity conditions. The report outlined suit design information relative to these postures. 

Any percentile of the population in Astronaut Candidate Anthropometric (ASCAN) database can now be determined for any subset of this population. Work is underway to publish the 1998 ASCAN Anthropometric database statistics as a NASA Technical Paper. 

Handgrip strength in microgravity has been compared with handgrip strength in 1G. Initial findings show that hand grip strength in microgravity is greater than handgrip strength in 1G. Results were presented the ICES conference in Boston. 

There are two NASA Technical Papers being reviewed for later publication. The first is entitled Anthropometry Data Base for Astronaut Candidates and will be a detail analysis of the most recent compilation of the astronaut candidates anthropometry database. The second is entitled Nominal and Marginal Crew Kickoff Loads in a 2-Dimensional Friction-less Environment and will provide a detailed report on crew / machine interfacing issues in microgravity using the Precision Air Bearing Floor at NASA JSC. 

	Suit development using quantifiable information is being tested. Suits worn by humans in hazardous conditions can be better designed for desired functionality and mobility in those environments. Suits to handle fires and hazardous material will benefit from improved suit designs where functionality and mobility are very important. 

	FY98 Publications, Presentations, and Other Accomplishments:

	Rajulu, S., Kakavand, A., Mulani, K., and Maida, J. (abstract) “Hand strength in a simulated microgravity environment.” Society of Automotive Engineers (SAE) Technical Paper Series 981787, 28th International Conference on Environmental Systems, Danvers, MA (July 13 - 16, 1998). 
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1999

	Task Description:

	The Anthropometry and Biomechanics Facility (ABF) is located at the Johnson Space Center in Houston, Texas. As part of the Space Human Factors Laboratory and Flight Crew Support Division, ABF personnel are engaged in research and evaluation of flight tools, procedures, and systems from the perspective of human safety and performance. 

The ABF performs evaluations on crew work procedures and equipment, Extravehicular Activity (EVA), Intravehicular Activity (IVA), suit design, EVA/IVA tool and hardware design, EVA assembly and maintenance procedures, and EVA/IVA crew loads. 

Current research and development is primarily applied with emphasis on kinematic analyses, anthropometry and human strength, and fatigue. Data gathered in ABF research and evaluations are used to improve crew living and working conditions in space to enhance productivity and operational efficiency. 

	Mobility testing of three advanced suits completed. 

The three suits are the Mark III (hybrid), the D-Suit (mostly soft with bearings) from David Clark and the I-Suit (mostly soft with bearings) from ILC. Three subjects were measured for full range of motion for shoulder, elbow, wrist, knee, back, and ankle. The same three subjects were also measured for the same ranges of motion in the unsuited condition. Video-based motion analysis (data reduction) has been completed for two of the three subjects. A comparative study is planned. 

Lightweight Seat Lever Operations Characteristics. 

Lightweight seat lever operations testing were completed. To collect the forces required to operate the seat levers, single axis load cells were used. They were attached to the seat levers at different positions to measure the activation forces of crewmembers. Subjects were in the seated position and wore a flight suit in both pressurized and un-pressurized conditions. Findings revealed that crewmembers would have difficulty accessing and exerting an adequate force on the backrest control knob at its current position. 

	Suit development using quantifiable information is being tested. Suits worn by humans in hazardous conditions can be better designed for desired functionality and mobility in those environments. Suits to handle fires and hazardous material will benefit from improved suit designs where functionality and mobility are very important. 

	FY99 Publications, Presentations, and Other Accomplishments:

	Rujulu, S. Lightweight Seat Lever Operation Characteristics. NASA Technical Paper TP209577 (September 1999). 


