










FRICTIONAL IGNITION OF NATURAL GAS-AIR MIXTURES 
BY ALTERNATIVE COAL-CUTTER BIT SHANK MATERIALS 

By L Garner ~ c ~ o n a l d '  

ABSTRACT 

The U.S. Bureau of Mines tangentially impacted potential coal-cutter bit shank materials against 
sandstone to investigate the potential of the materials to ignite natural gas by a friction-generated hot 
streak. The shank material samples were mounted in a 24-in, 550-lb flywheel, which was rotated at 
surface speeds of 400 to 900 sfpm. The sandstone was advanced toward the rotating flywheel at feed 
rates of 1 mil per impact. The atmosphere mixture was 7 vol pet natural gas in air. Three grades of 
polycarbonate resin, an ultra-high-molecular weight polyethylene, and a zinc alloy (ZA27) were among 
the potential materials. None of these materials caused ignition of the methane at any of the three test 
speeds (400, 600, and 900 sfpm), but the above materials do not have sufficient strength to hold a 
carbide tip during coal cutting. Of the materials having sufficient strength to hold a carbide tip, three 
nickel-based alloys proved less likely to cause a natural gas ignition than did iron-based alloys such as 
4340 (a commonly used shank material for coal cutters). 
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