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Dimensions in millimeters

The “jaws of life” device is used by rescuers to pry apart wreckage. A pressure of
35 MPa (35x10° N/m?) is developed behind the piston with a 50-mm radius.
Determining the prying force R, the force in link AB, and the horizontal force
reaction at C for a general opening angle 6. Determine these forces when 6=0, and
plot these expressions for 0<6<45°. Determine the minimum value for R and the
angle 6 where it occurs. Determine the work done by the hydraulics to move the
piston, and the work done by the wreckage on the jaws.
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In[57]:=

Inf67]:=

out[67]=

out[68]=

Ooutf69]=

Out[70]=

out[71]=

out[72]=

Inf73]:=

@=.;
F = 35. 10°  (0.05)2;

LBC = \/ 40.2 +120.% ;

¢ = ArcTan[40. /120.];

LBD = \/ 60.% +210.% ;

LBE = LBC Sin (9 + ¢] ;
LBF = 110. - LBE;

LAB = \/60.2 +70.%;
LaF = \/LAB? - LBF? ;

B = ArcTan[60./210.];

274889,
126.491
18.4349
218.403
92.1954

15.9454

F LBCSin[@ +¢] - LBD % Cos [@ - B]
Cx = — .
2 LBD Cos[© - B] + LBC Cos [0 + ¢]
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o

Inf77]:= @ =0;
Cx
R
AB

Cy

Out[78]= -85382.3
out[79]= 74969.8
out[80j= 211196.

outf81]= 137445.

In[82]:= O=.;
Plot[{Cx, R, AB}, {6, 0, 7/ 4}]
200000
150000

100000

-50000

Outf83]j= - Graphics =

Inf86]:= dR = GgR;
FindRoot[dR == 0, (9, 0.4}]

out[87j= {6 -50.404312)

In[88]:= ©=0.40431234988201536;
180

b
R

out[89]= 23.1654

outf90)= 49370.9

50000 \\7
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Inf148]:=
6=.;
émax =0.8x/4;

an=‘V202+33o’;

LCE = LBC Cos [0 + ¢];

a = ArcTan{20. /330.];

WF = F (60 - (LCE - LAF) ) ;

6 = émax;

WF

6=.;

WR = 2 NIntegrate[RLDCCos [0 -a], {6, 0, émax}]

out[155]=
2.15378 x 10’

out[157]=
2.15378 x 10’





