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-  EBTATICE
- KINEMATICS
- STRENGTH OF MATCRIAL

THEME: ELECTRIC CAR JACK

I- SETTING UP

Figure 1 represents a car jack which makes it possible to raiss moter vehicies o bs able fo
dismount a whesl or {o reach the lower part of tha chassis. It s hers about 2 mocel which oresents
the particularity of being equipped with an glectrical motar.

fi- FUNCTIONING
The car jack is presented in folded configuration {low position, figurs 2. They place it under the
vehicle at tha level of the mark registered on the chassis. After conneclion on 5 sockst cigar-lighter
of the car, the user controfs the deployment or the fold of tha jack via 3 contro! placed on the wire
supply. The Jack is set in motion by an energy chain made up of ine following slements:
— The electrical motar equipped with a gears reducer not represenizs)
_ A screw-nut mechanism (3-7), on the output of the reducer, sliows the movement of the
deformable paralisiogram compesed of arms 2, 3, 4and £ aricvieisd 2l A B, G, 0, Eand '
F
— The paralielogram, while being contracted horzontally lengihens vertizally. Consequently
the clevis B moves vertically and allows the upward or downward mavemant of the vahicla,
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- WORD REQUIRED

-4 STATICS STUDY /8 marks

Alm : To determine the required effor on screw 2 to support the maximum loading of &
vehicles as well as the reactions of the ground 0 &t S and T under the same load,

Hypothazas: )
- The mechanism is at the height of 280mm: .
- Allthe paris are represented in this position and their weights are neglectad:

- The jack is in equilibium under the maximum weight ||FI = 10000N of a vehicle:

- For this study, frictions are neglected:
- The study is camied out In the symmetry plana of the device;
- The zcale of the forces is 1 cm < 1000 M.

Queastions:
A-1 Equilibrivm of the arm §

They isolzte 5. Apply the Fundamental Principle of Stafics to the equilibrivm of the arm 5, deduce the

support of the mechanical acticons at points Fand D and draw it. 0.5mk
A-2 Equilibrium of the head 8. -
A-2-1 They isolate 8. Fill the iable bill of external mechanical acticns applied to [ 0,75mk
A-2-2 Draw the support of :Ej; by justifying it. . 0,75mk

A-3 BEquilibrium of the am 3.
They isolate 3. Apply the Fundamental Principle of Statics to the equilibrium of the amm 3, deduce the
support of the mechanical at points B and D and draw it 0.5mk

A4 Equilibiium of the nut 7.
A-4-1 They isclate 7. Fill the table bill of external mechanical actions applied 1o 7. 0,75mk

A-4-2 While taking Iml = 7100M, datermine graphh;al]y| E;;ﬂ and ||gm| : 2,25mks

A-5 Equilibrium of the jack,
While taking "T!"I = 10000N, detarmine analytically the reactions on the ground D ”3.;,}! and"n{ﬂ

on the suppart. 2.0mks

M-8 KINEMATICS STUDY ! T marks

Aim: To determine thp“trajactﬂrias of the points D and G of the jack and the egquations of the
movement of the point G during the start-up phase

Hypotheses:
- The jack is in low position {figure 2), Itis deployed to [ift a car;

- All the movements are in the plan {E. ;}.
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(Only the: lifting part is represented, without reducer and without motor.-The threads are representec
in simplifiad mode)
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~% Gre= the nature of the ‘fﬂilﬂwiﬁg movements: M" 341, M" 61 and M¥ 541 1,Emks
=z=mming and draw the trajectory of point O during the movament of 2 in respect with 1. {Tesq) 1mk
=izmmineg and draw the trajvl_acmw of point 5 during the movement of 8 in respect with 1, (Tzaq). 1rmik
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—~4 Determine and draw the suppaorts of the velocity vectors of pointz D and G: 7y, and char: 3 1rrk
L-5- They consider the rectilinear translational movement of the point G during it rise. This
iiovemnent includes three phases which are succassively star-up, the uniform rise and tha braking.
The .::u_ri-gin of the X-coordinates is the Go point. The unit of time is the second, the length is in
meter.
Dwring the start-up phase, for which 0 =t = 0,5, the movement of the point G is uniformly vaned
such as: atthe instantt = 0; x= Dand ¥V = &; and at the instantti=0,5; V= 0,Bm/s.

5-5-1 Calculate the zcceleration ag of the peoint G during this phase, 0.5mk
2-5-2 Determing the eqguations of the moverment of the paoint G, 1.5mk=
[i-5-3 Caloulate the X-coordinate of the point G at the instantt = C,5s. 0.5mk

ll=C STRENGTH OF MATERIAL /5 marks

Aim: To dimension the pin A ansuring tha linkage betwean 1 and 2
Hypotheses and data !

— The clevis pin A is modelized by the diagram opposite.
— The glip yield stress is Rgg= 458 Nfmm®,

The adopted coefficient of safety s = 3.
— The effort supported by the clevis pin A is

!ij? || =1500M.

Questions:
C-1 Give the nature of the stress to which is subjected the
pin A, 1,2mks
-2 give the number of loaded sections. Indicate those
sections. 1mk
C-3 Calculzte the minimal diameter which makes it possible
to this pin to resist the aforementionad strass. 2mks
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