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7 Answers and solutions to selected problems



1.



2 x 2 x lo6



L{(t) &{(



f = 2K



=



3ooo



)



= 5.8Hz.



2. FBDsare



1



I,, = - rnl2



3
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Moments about pivot gives



so 8 + e [ 2kl’ ,- rngll2 ]



=o



srnl



and



3.



3.6 Hz.



x



I = - (804 - 704) = 832 x lo3 mm‘, 64



4.



and A



massllength = - (0.08’ - 0.07’) 7750 4



A



+ - (0.07)’ 930 4



= 12.71 kg/m. Now



r



Jo 0’



x2(L - x)’ dx



=g



(mg124EI)



-



-



I’,



24EI L5/30



M



L9/630



x4(L - x)‘ dx



-



24EI 21 m



L4’



24 x 200 x io9 x 832 x io3 x 21 12.71 x 10” x 44



Hence 0 = 161 radls andf = 25.6 Hz.



S-’
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5.



Assume



and L for 0 < x2 < -, 3



y = yo cos



3n - x2.



2L



Now



1



El (d2y/dx2)2dx



w2 =



J Y2 dm where



and /:y2



dm = my:



[lo 7 =J3



1



(1 - 2



COS



3n 2~ x1 +



COS’



?!



2L



x1) dxl
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5mL 2 - _ _ YO. 12



Substituting numerical quantities givesf = 1.65 Hz. 6.



1.45 Hz.



7. 8.5 Hz.



9.



Assume y =



yL(



then



$



=



;),



1 -cos(;



-($r



cos(;



;).



Now



/EI (d2y/dx2)’ dx 2



w = /Y2 dm



where



1;



EI



(sr /:($I ($I dx = EI,



= EI,



cos2(:



L



yi 2



t)



dx
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and



Substituting numerical values gives E = 207 x lo’ N/m’, L = 0.45 m, I, =



a -



64



x 2.5‘ x



= 1.916 x



m‘,



a x (0.025)’ x 0.45 = 1.732 kg, 4



m , = 7850 x



-



m, = 7850 x



KX



0.58(0.02)2 = 5.71 kg



and 1, =



f x 5.71 x



(yr



= 0.24 kg m2,



so that



w =



1.325 x lo5 9.026



’



and w = 121 rad/s, so that f = 19.3 Hz. 10. 9.8 Hz. 12. 5.5 s; 65 m. 14.



A =



1 -



10



In



100 ~



1



= 0.46
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and ?



C’)



= ?J(l = 1 d(1 - 0.0732‘)



= 0.997 S.



15. In 2 s execute 3 cycles, so 1 A = f In - = 0.035.



0.9



For small A, A = 2 4 , hence C = 0.00557. Also for small C, w = so



c, = 2d(km) = 2mw = 2 x lo5 x 3z = 1885 x lo3 N m s/rad; c = Cc, = 0.00557 x 1885 x lo3 = 10 500 N m shad.



C = O



16.



XT



1



x,



1 - (v/w)’



so - - -



= 0.1.



Hence V -



w



= 3.32.



Since v = 801rrad/s,



so that



6=



Thus



so



w =



(zrx



--



3.32



9.81 = 1.7 mm.
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0.62



-



{(



m



rm4000) 1



0.6 and m = 59000kg.



Substituting 6 = 0.2 gives



(:[



-.



17.84



(tr



-- 99 = 0,



so that



):(



= 4.72.



Limit at 15 Hz, so v = 30xrad/s and a = -3- 0 ~- 19.95 =



4.72



{(:).



Hence



kT = 15.92 kN/m and



kr



k = - = 5.3 kN/m. 3



19. If n units are required, then k = 359 x 103n N/m, c



= 2410n N s/m



u’ = 359 x 1O3n/52O = 690.4 n s-’ c, = 2J(km),



so c: = 4 x 359 x 520 x 103n = 747 x 106n.



v = 25 x 21.r rad/s, so v’ = 2.46 x 104/s2.



c



L o : Y (9=



m 1 + 2--



+



1 - 7



'



2--



CO



b



Equation of motion is mi.' = k(y - x ) + c(j - i). If z = y - x , 2 = y - x , and z = y - 2 , then mi'



+ cz + kz



= my = -mv2yo sin vt.



Assume z = ~0 sin(vt



+



@),



-mv2z,, sin(vt



+



@)



then = -mv2yo sin



If w =



+ c ~ v c o s ( v t+ @)+ k ~ sin , (VI +



vt.



{(t) and



c cw [= c, = -,2k



@)
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then



Now if o % v, (v/w)’ 4 1 and



that is, the acceleration .’yo is measured. As (v/w) increases, [ 1 - (v/w)’]’ decreases, but the damping term in the denominator increases to compensate. If v/w = 0.2 and no error is required, 1



+



[ l - ( g ]



[



2



4



= 1, when



V -



w



= 0.2,



so that [ l -0.04]*



and hence 21.



+ 4[’[0.04]



= 1,



C = 0.7.



x = 0.056 m; 4 = 3.7’.



1



22.



cos 3t



2



24.



Io = m,h’



+



m2r



-



4



+ m2s



2



Equation of motion is



z0e + cp28 + kq’e



= 0.



When c = 0,



w =



{($)



rad/s.



With damping < = -C= c,



= d ( l - [’), where CP’



2J(kqZI,)*



1



1



+ -cos 5t + ... . 25
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Thus 0,



= w{[l



(*)I



- 4kq21,



raci/s.



25. FBDsare



Equation of motion is Fd



e



+



+



(2Lc2;mgh)



mghe- 2kc28 = Io8, or



e = -.Fd 10



C.F.



+ P.I. give solution as O = A s i n m + Bcoswr+-



Fd w210’



where



w = 4(2kc2 - m g h ) / ~ ~ ] . Substitute initial conditions for



Fd



e = - - (1 - cos m). W210



26. Equation of motion is mi + AX = myv’sin vt, so the amplitude of the motion is my$/(k - mv‘). Thus



k



~



(ky:g)



= transmitted force.



[Ch.7
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Substituting values gives



4



0.2 x 0.01 x 150’ k - (2 x 150’)



1



= loo.



Hence k = 81.8 kN/m. 27.



m 2 6 - 3mko2



+ k2 = 0;+),I/(+).



28. System is



where m = 2000 kg; 1 = 3 m; a = 1 m; b = 2m; ZG = 500 kg m2;



k2 = 50 x lo3 N/m; k, = 80 x lo3 N/m. FBDs:



Equations of motion are my = -k,(y - be) - k2(y



+ a@,



and



IG8 = k , ( y - b e ) b - k2(y + a@a. Substitute y = Y sin



and rearrange:



wt



and 8 = 0 sin



01
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(k, + k2 - mw2)Y + (k,u - k,b)O = 0, and (k2u- k,b)Y



+ (k,b2 + kf12 - Z,-JB~)O = 0.



Hence the frequency equation is



(k, + k2 - mwz)(k,b2+ k,u2 - ZGw2)- (k2u - k,b)2 = 0. Substituting numerical values and dividing by lo3 gives (130 - 2w2)(370 - 0.5~0,)- (-110), = 0,



or W‘



- 8050~ + 36 000 = 0.



Hence



,



w =



805 f 710 2



= 758 or 47.5,



so that = 4.38 Hz andf, = 1.10 Hz. The mode shape is obtained from



-Y --



o



k1b - k2a



k, + k 2 - m 3 ’



so that at f,,w2 = 47.5 and



-Y --



o



160 x 10’ - 50 x io3



130 x i o 3 - 2 x 10’ x 47.5



= 3.14 -’



and at f 2 , w2 = 758 and



_Y _ - - _110 _ -- -0.079. 0



1386



Speeds are V , = 78 km/h and V, = 19.8 km/h. 29. Equations of motion are, for free vibration, (k, - m,w2)X ,



+



(-k,) X , = 0,



+



k,-m,w2)X2 = 0.



and (-k,)X,



+



(k,



Hence frequency equation is (k, - m,w2)(k, + k, - m2w2)- (-k,), = 0,



[Ch. 7
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or m4 (m,m2)- W’ (m,k,



+ m,k2 +



m2k,) + k,k2 = 0.



Now m, = im2 and k , = ik2, Thus



2 r n ~ 6 - 5 m , k , w 2+ 2k: = 0, or



(2m,02- k , ) ( m l o 2- 2k,) = 0; that is,



so that



fi



{(&)



Hz and



=



f2



2m,



=



2a



Now



that is, at frequency f,,



XI -



=



+ 0.5



x2



and at frequency f2, Xl



-



= - 1.0.



x2



With harmonic force F,sin vt applied, ( k , - m,w’)X,



+



(-kl) X , = F,,



+



k, - m2w2)X , = 0.



and



(-k,) X ,



+



(k,



Hence XI =



(kl



+



k2



-m



A



24



Fl



(2)



Hz.
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and



X, =



k, A



- F,



where A = m,m204 - w’(m,k,



+ m,k2 + m2k,) + k,k2.



30. FBD:



Equations of motion are -k(z - 3aB) - 2k(z - af3)- k(z



+ a@



= mi;



and k(z - 3a6)3a



+ 2k(z - aB)a - k(z + a@u = ZG9.



Substitute



Z = 2mu2, z = A sin m, and 8 = B sin m, to give (mo2-4k)A



+ 4hB



= 0,



and 4kd



+ ( 2 m a 2 ~ ’ -1 2 h 2 ) B = 0,



so that the frequency equation is (mo’ - 4k)(2mu202- 12ku’) - 16k2a2 = 0. Multiply out and factorize to give



f’=&



’



{(?) m



Hz and f 2 = L 27c



{)(:



Hz.
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31. FBDs are as below:



that is, kx43



ky



4



4



-+-



-k y- - k x 2



2



Equations of motion are



(CF,)



~



=



kYk 3 43 ----k--b2



2



4



4



and



(CF,)my



=-ky-



k Y k 4 3 k Y + --k------. 2



2



4



4



Assuming a solution of the form x = X sin a, y = Y sin ox, these are



-mo2X



5k



+ -X + 4



(*$)



kY = 0,



and



(v-)kX-mo2Y



+



-7k Y



= 0.



4



Hence



:(



k - mo2)($k



- ma2) -



((



F ) k r = 0
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and mZu4- 3mku2



+



kZ -



16



+ 443) = 0.



(28



Hence w4



0’



- 3-



Q4



+ 2.183



= 0,



QZ



where



a=



k)



and 0’ ~



= 1.326 or 1.114.



QZ



Thus frequencies of vibration are



l.2Kll



{(ti Hz



and



~



1’33 2K



{(t) Hz.



33. FBDs are



The equations of motion are -ka20A- kabOB- ka2BA = IAeA



and -kabeA - kb’6, - kb’e, =



Substitute 9, = A sin



M



(-IA@’ + 2kaz)A



IB&.



and t&, = B sin



+ kab B



= 0,



and kabA



+ (-IAo2+ 2kb2)B = 0.



M to



give
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So the frequency equation is 2 2 2 I A I B w 4 - 2k(I,a2 + IAb2)w2+ 3k a b = 0. Substitute numerical values to give



w = 19.9 rad/s or 35.7 radls. At 19.9 radls, A/B = -1.65 and at 35.7 radls A/B = + 3.68.



T = +mm,L28: + h2~2tX + +m3L2&,



34.



V = m,gL(1 - cos e,) + mgL(1 - cos 0,) + mgL(1 - cos 0,) + k , ( a sin 6, - a sin El,)’ + k2(asin 0, - a sin 02)2.



For small oscillations, 1 -cos



e‘



e=-



2



and sin 8 = 8.



Apply Lagrange equation with qi = motion.



e,, e,, 0, in turn to obtain the equations of



35. FBDs:



Equations of motion are:



+ a@- x2), IG6j = k@ - a@- x,)a - kO, + a@- x2)a,



my = -kO, - a@- x , ) - kO, mf, = kO, - a4 - x , ) - Kx,
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and mf2 = kO,



+ a4 - xz) - Kx,.



=!-i(y), Li(90g.i03) Li(;-y)



Assume for wheel hop that body does not move; then y = # = 0 and f



K + k



2s



-



f, =



37.



3k



2a



):(j



f2



= -!2s



f3



-



43k



= 10.1 Hz.



2s



Hz;



Hz;



-!-{(: + 4) Hz.



2n



40. Consider half of aircraft:



Equations of motion are 3k(Z2 - Z l ) = 2000 2, 3k(Zi - Z 2 ) + k(z, - Z2> = 500 22,



and k(z2 - z,) = 200 23.



Substitute z , = A , sin



UX,



z2 = A , sin ux and z, = A , sin a,



and eliminate A I ,A’, A, to give frequency equation as 2 x 104u4- 290 u2k + 0.81 k’ = 0. Hence
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o ' = 379 or 1074, and fi



= 3.10 Hz and f 2 = 5.22 Hz.



41. Model system as follows:



Equations of motion are



z,e, = -k,(e, - e2), z2e2 = k,(e, - e,) - k2(e, - e,) and



z3e3 = k2(e2- e,). sin cor gives Substituting 6, = 0; O,[k,- Z,02] 0, [-k, 1



+ +



= 0,



O,[-k,] O,[k, + k, - Z,02]



+



O,[-k,]



02[-k21



+



0 , [ k , - Z3wZ] = 0.



and



=o



The frequency equation is therefore (k, - Z , W ~ ) [ ( ~ + , k, - Z,d)(k, - Z,W') - ki]



+ k,[(k, - 13w2)(-kl) = 0;



that is, w'[z~z~z~o" - O'(IC~ZJ~ + I C ~ Z +~ Z~~Z Z I Z ~+ ~ J , Z J + k,k2(Z, + z* + Z,)] = 0,



so that either o = 0 (rigid body rotation) or [...I = 0. Substituting numerical values gives



0.48



W'



- 1100 x 10,



W'



+



149 x io9 = 0,



so that



o,= 380 rad/s and o, = 1460 radls; that is,



f, = 60.5 Hz and f, = 232 Hz. Atfi = 60.5 Hz,
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61 _ -



e,



kl = k, - I,@’



+



[Ch. 7



1.4



and



-63- e,



k2



k - I3O2



= -0.697.



and atf2 = 232 Hz,



0,



-



= - 0.304



02



and e 3



-



= - 0.028.



e 2



42.



T = jm&, I 2



($



+ ?ma2 + im 1



2



I



-



2+fm



(;r ,(;r (;r -



and V = ikx;



+ i . 4k



kr -



Apply the Lagrange equation.



+ f k (x, - x2)’.



+ ?



-



2 + f J -



Sec. 7.1I
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2J



m



and



av -



= kr,



ax,



+ kr, + ik(2x, - x,)



= 3kx1- kr2.



Hence equation of motion is x,



( + ;+ 3 + m,



-



-



3kx,-kx, = 0.



Similarly, other equation of motion is 2,



( + 7 + 3+ m2



-



-



k(x2 - x , ) = 0.



If m , = 4m, m, = 2m and J = d / 8 , equations become



+



3kx,-kr2 = 0



and +kx,-kr,



Assume xi = Xi sin ut,so that



[



: ,I [ : .I



X I 3k--mmw and XI[-k]



+ X,[-k]



+ X, k - - m u



= 0



= 0.



The frequency equation is therefore



=O.
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s



7



(3k - 19 mu2)( k - 19 mw2) - (-k)’ = 0,



which is



where



Hence 380



&



d(380’ - 4 x 361 x 64) , 361 x 2



and



o = 0.918



{():



or 0.459



{(t)



radls.



For the mode shape,



X, x 2



k 19



3k - - mw’ 4



When



w = 0.459



and when



w = 0.918



{(t)



rad/s,



{(i)



radls,



x, -



x 2



XI



-



XZ



k



= +OS,



19



3k - -x 0.21k 4



--



k 19 3k - - x 0.843k 4



43. Assume x, > x, > x3 > x,. FBDs are then as follows:



=



-1.0.



Sec. 7.11
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The equations of motion are therefore klxl



+ k,(x,



+ -x3) = + k4(& - x,) = + k,(x, - x4) =



-x2)



k&l



-k,(x, - x,) -k3(xI - x3) - k4(x2 - x,)



-m,x,, -m&, -m$,,



and -k,(x3 - x4) = -m.,X4.



Substitute xi = X i sin ux: k , ~ +, k , ( ~ -, x,) -k,(x, - x,) -k3(x1 -



x,) - k4(&



-



+ k3(x1- x,) = m l o z X 1 , +



x,) +



k4(& - x,) = m , d X , ,



k5(x, - x,) = rn,o'~,,



and -k5(x3 - x,) = m4wzX4.



Thus



+ k, + k, - m,w2] + X,[-k,] + X,[-k,] + X4[Ol = XI[-k,] + X,[k, + k4 - m,02] + X,[-k4] + X4[O] = X,[-k,] + X,[-k4] + X,[k, + k4 + k, - m,02] + X4[-k,] = X,[k,



and X , [ O I + XJO]



+ X J - ~ , ] + x4[k5- m 4 d ] = 0.



Frequency equation is, therefore:



0,



0. 0,



[Ch.7
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k,



+ k2 + k 3 - m , w 2 4



4



k,



2



2



+ k, - m,02



-k, 0



4



0 4 4 0 k, + ks - m,w2 -kS -kS ks - m4w2 4



k,



4



+



0



3



45. Assume x1 > x, > x,. FBDs are then as follows.



The equations of motion are therefore -Kxl - k(x1 - ~ k(x1 - xZ)



2



=) MX,,



- k k 2 - 2k(x2 - ~ 3 )= MX2,



and 2 k ( ~ 2- ~



- Kx, =



3 )



MX3.



Substituting xi = Xi sin uw and rearranging gives: X,[K



+ k - M m 2 ] + X,[-k] + X,[O] = 0,



XI[-k] + X2[K + 3 k - M w Z ]



and



+ X,[-2k]



=0



=O



K



+ k-Mu‘ -k 0



K



+



-k 3k-Mu‘ -2k



K



Equations of motion are therefore



-2k(x1 - ~



- k(xl - ~



2 )



2k(x, - x Z )



= 3mir’l,



3 )



=



e



2



and



k(x1 - ~ Putting xi = X, sin



3 )



kr, = mir’3



wp



and rearranging gives



- 3 ~ + , 2~~



+ AX’= - 3 m o ’ ~ , ,



2



~- 3, ~ =’ -mw’X2,



+



0 -2k 2k-Mu‘



= 0;
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and



k ~ -,2kx3 = -mo2x3; that is



-k



2k -~



m



--k



3m



3m



m



2k m



0



--k



0



2k m



--2k



-



- m 47 all



a12



%I



%2



0123



xZ



%l



0132



0133



x3



xl



Hence 0.25 0.25



0.5



1::5



[



X,



0.251 X ,



0.25 0.25 0.5



X3



or



For lowest natural frequency assume mode shape 1 , 1, 1:



2 1 1



[:T



; ] [ : } = [ : } = 4



Hence correct assumption and
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so



48. 775 kN/m; 3.52 Hz, 6.13 Hz. Unacceptable, k = 1570 kN/m. 49. 5.5%; 0.68%. 60. At one end, 10 dB and 16 dB; between 13 dB and 19 dB. 62.



Q = 14, 19.



63.



77 =



0.12.



):(



76.



+



(2)



= 2



+



p,



and RlR2 = w‘. If R, = 250, R, = 300‘/250 = 360, and if R, = 350, R, = 300’/350 = 257. Therefore require R, = 250 and R, = 360 to satisfy the frequency range criterion. (R,and R, are rev/min). Hence



(z)(E) +



= 2



+p



and p = 0.134. Hence absorber mass = 362 kn. and stiffness = 142.9 x lo6 N/m. 77. Substitute numerical values into frequency equation to give m = 9.8 ka. If R, = 85, p = 0.5 so absorber mass = 4.9 kg, and k = 773 N/m.



If R, = 0.9 4 this gives p = 0.0446, and if = 1.1 4 p = 0.0365. Limit therefore p = 0.0446 and absorber mass is 134 kg with stiffness 30.1 kN/m.
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79.



Require F(K - mv')



[(K + k) - Mv"][k - mv"]- k2



_- -



F K -MJ



(phase requires -ve sign).



Multiplying out and putting



p =



m -



M



= 0.2



gives



(3' (Y (g



2-



so



-



=*



-



4



(4+p)+2=0,



f $/@*



Thus



(t)



= 1.17 or 0.855,



so



+ 8p) =



1.05 f 0.32.



Sec. 7.11
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fi = 102Hz and fz = 140 Hz. Frequency range is therefore 102-140 Hz.



($)+):(



80.



=2



+



p,



andR,Q, = wI2 Now w = 152 Hz, R, = 140 Hz so Rz = 152’/140 = 165 Hz; hence



(ZY



+



(E) = 2



+ p,



and



p = 0.0266. Require w = 152 Hz, R, = 120 Hz so In, = 192 Hz (which meets frequency range criterion). Hence



so



p1 = 0.219. Therefore require 0.219/0.0266 = 8.2, that is, 9 absorbers.



8 1. Cantilever absorber:



3EI Beam stiffness at free end = - - k. L’ Thus k =



3 x 70 x lo9 x (0.06)4



L3 x 12



Design based on 40 Hz frequency so
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k =



( ~ Z X 40)2 x



25.



Hence



L = 0.524 m. Whenf = 50 Hz, calculation gives L = 0.452 m.



[Ch.7
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LT-46E910, LT-42E910 - JVC USA 

Do not install the LCD Panel near electronic equipment that produces electromagnetic waves. Some equipment ...... poêles ou autre appareil (y compris les amplificateurs) qui produit de la chaleur. 9) N'allez .... lumière ou qui restent allumées.
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LT-46E910, LT-42E910 - JVC USA 

... dans la bouche, il faut le cracher immédiatement et consulter un docteur sans délai. ..... séparateur de signaux et une boîte de commutation A/B (vendus par le ...
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genius lt 

All measurements are done with Geometry Chip in LOW BB setting. Geometry Genius Lt. J. K. L. S .... into the lever-eyelet as shown on drawing below, push it through the pre-cut cable housing and fix it at the .... The Set-Up of the Scott/DT Equalizer
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Calypso LT 

Le propane Antargaz, le carburant idéal pour vos chariots élévateurs. Si vous hésitez entre le gaz propane, l'électricité ou le diesel pour votre chariot élévateur, ...
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BS 14.4 LT BS 14.4 LT Quick BS 18 LT BS 18 LT Quick SB 18 LT 

Het risico dat u hierbij loopt varieert, afhankelijk van slagboormachines (machines met de aandui- hoe vaak u met dit soort werk bezig bent. Om de ding SB...).Termes manquants :
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LT. 2 ... 
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LT-100 

(polarisation. Toucher l'anode avec la main libre. DEL de tension. Les autres directe). Toucher l'Ã©lectrode de contact pour rÃ©sultats indiquent une complÃ©ter le ...
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genius lt 

Afin d›éviter tout problème technique ou tout éventuel accident, il est .... SCOTT ne voit pas le cadre et l'amortisseur comme des éléments séparés qui sont.
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dental lt clear 

Les instructions d'utilisation suivantes sont destinÃ©es aux techniciens dentaires, dentistes et orthodontistes qui utilisent Dental LT Clear comme matÃ©riau ...
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Calypso LT AWS 

Le propane Antargaz brûle complètement et ne pollue pas les moteurs. Il ne laisse pas de dépôt de carbone sur les cylindres, les pistons, les soupapes ou des lougies d'allumage. Le propane prolonge la vie du moteur, réduit l'usure et les coûts de mai
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SecuriDabÂ® LT AWS 

constituer une cible pour les malfaiteurs dans le monde entier. Les foreuses, les chariots Ã©lÃ©vateurs Ã  fourche et les disques de meulage ne sont ... trouver des moyens de protÃ©ger les espÃ¨ces contre les attaques physiques de DAB d'une maniÃ¨re 
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genius lt 

axe boitier - top du tube de selle base longueur tube supÃ©rieur excentrage axe de pÃ©dalier. Empattement hauteur axe de pÃ©dalier. Reach hauteur entre-jambes.
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scott genius lt 

S6. Molette/came de changement de mode d'amortissement. S7. Vis de fixation du cÃ¢ble. S8. Axe de l'amortisseur. S9. Indicateur de SAG (joint O-Ring sur l'axe).
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lt;y - PublicationsList.org 

qfcxl93. Acquisition des mots grammaticaux et apprentissage de la lecture ..... demande au sujet de lire à voix haute une série de 24 mots réguliers puis une.
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Calypso LT AWS 

régulièrement et rivalise facilement avec les moteurs mazout. •. En raison de la très faible teneur en soufre (moins de 20 mg/kg) le gaz propane n'entraîne pas de corrosion et prolonge la durée de vie de l'échappement. Le propane protège votre enviro










 


[image: alt]





Raytek TRT LT pyrometer.pdf 

and connect the power supply to 230 VAC power lines. 5. Adjust the unit according to the crossed laser beams. 6. Make a fine adjustment by using the infrared ...
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SecuriDabÂ® LT 

Les billets stockÃ©s dans les machines de traitement des espÃ¨ces telles que ... avec plus de 6 500 bureaux ... Il a conduit Ã  la rÃ©cupÃ©ration de millions d'Euros.
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genius lt 

Montage du frein Ã  disque arriÃ¨re . ..... est toutefois directement visÃ© sur le triangle arriÃ¨re et non pas serrÃ© avec une plaquette E-Type entre le boitier et le cadre.
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Surviving LT vz. 35 and LT vz. 38 Tanks 

Last update : 30 December 2010. Listed here are the Czechoslowakian LT-35 and LT-38 tanks that still exist today. This file was enlarged and some new ...
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Calypso LT AWS 

En raison de la trÃ¨s faible teneur en soufre (moins de 20 mg/kg) le gaz propane n'entraÃ®ne pas de corrosion et prolonge la durÃ©e de vie de l'Ã©chappement. Le propane protÃ¨ge votre environnement de travail. â€¢. GrÃ¢ce Ã  la combustion complÃ¨te d
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RDD 2012 poster LT 
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SecuriDabÂ® LT - PDFHALL.COM 

3SI Security Systems. Innovation That Protects. Les billets stockÃ©s dans les machines de traitement des espÃ¨ces telles que les DAB continuent Ã  constituer une cible pour les malfaiteurs dans le monde entier. ... procurer une solution de sÃ©curitÃ©
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SecuriDabÂ® LT 

reconnu par l'industrie ... 3SI Security Systems propose une technologie de gÃ©olocalisation Ã©prouvÃ©e qui combine des technologies de localisation GPS,.
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