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Tn order to determine the energy in the bolt plug the following information is req;ff;iiji.:}f/' 

• WcighLIMass of part 

• Velocity ofparl 

The weight nas measured on a precision scale as 155.1 Gr;@.i'i~i?J.':!)i~.:1'.an be com·e1ied to mass units b~· come1iing ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .. 

grains to pounds and then using the equation W =mg where W i~!@¢igtitiki~~;IffiifMJ.l!lSS in lbs.-sec."2/ft. and g is 

acceleration due to !l:ravity in ft./ sec." 2: 

155. l Grains* (l lb.17000 Grains)/(32 174 ft/stti"i~!#0:W@F lb.-scc.A2/f! 

The m cragc \clocity is dcLcnnincd from ll1c distance !raveled di\':ided.b'/'di@!im~i~)~;:q~µred Lo Lrm cl lltis distance. A string was used 
to determine the distance from the original loc;1tion of the p;:ff1:.P!:l:,!J~:::f:i:f:l.~Jj:ij~fl0.W in the first sheet of paper. This distance was 
measured Lo be 19.75 inches. The Lime required Lo travel Wi~fw~\@.'i'.i~\%~\hl{~ii'ffoin the high speed movie and was delennined Lo 
be .040 sec. :::::::trt::::>:: ... 
The calculaLcd m cragc vclocily of lhc boll plug \~as: 

.·.·.·.·.·.·. .·.·. ....... . .... 

Vavg. = i'IS/i'lt = 19,75 inf 040 sec.= 494 ii~@~{ or 4iH'fi.!sec;/> 
::::::::::::::- -:::::::::::::: .:::::::::::::: 

From this data llte calculaled kineLic energ) could 1lMt~i.~#.:by Lhe@[.Mion 

K.E. = Yi* Mass* Velocity*Velocity = Yi* m•VAt ::::::::]J!{llllif' 

K.E. = 'h*(0006887 tb.-sec."2/ll.)*(1#~~W&.'~)},fmps fi:Atc.) = .58 th.-ft. 
::::::::::::::-·· ·.·.::::::::::::::::::::::::. 

For compmison purposes this same kinetic hMb level can tWk\foiined by dropping the same bolt ping piece a distance of 26.'l ft. or 
dropping a 1 lb. wcighL a distance of .5~i(¢.:JJ :inches). TI.~M~as calculated using Lite rclalionsltip between kinetic energy and 
potential energy assuming no loss in velodtf4,~M~:1%:,~sistaMff 

For comparison purposes a table \~as &W~~~~~ lisli~f'hll:iMMfoergy levels of other c01mnon projectiles . 
. ·:::::::{{:?~:~{}:::::: 

'Diiilirt~tfott Kinetic Encri.:y (lb.-ft) 
Bolt Plug from obstni.d~4 bore test .58 
BB fired from a Daim:J~ed R)-$f{at the mui.'zle) 1.00 
50-Grain pa:inLball,µ@ al 3Q(f~lscc 10.40 
150 Grnin .30-06 .. q;i~i~~,p~~~!ii:::(at the muzzle) 2l\20.00 

·.·.·-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: .................. 

Tn conclusion the ca lculatet;l.::~.lt p;·~~~'Qjjj~iib%\'i:((l,:r.is approximately Yi (50 %) of a BB fired from a BB gun. I /20~' (5 %) oh 
painLball fired al maxitnm~:mi~~m~J:s.yclodi/iffi.'q)14862 (02 %) of a 150 grain .30-06 caliber bullcl al the muzzle. 

·. ·. :~ :~ :: :: :::~~~~~~{~)~:\~:~:: :::~ :~ · .. 
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