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Along the key’s edge balls are located in the holes tightened 
by springs with different stiffness. The forces in the springs are 
measured by a sensor, one by one. In the case of eight balls, 
there are 17.000.000 combinations.

Operation Principle



Final report and documentation

Preparing 2D documentation

Presentation 2.

Presentation 1.

Designing the dust free door

Fixing the cylinder in vertical position

Assembly of a micro switch

Redesign of the lock’s body

FE analysis of the pressure sensitive element

Redesign due to the FE simulation

FE analysis of breaking the lock’s cylinder

Motion simulation

Preparing 3D solid model
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The operation



Solution 1

Length of the gauge: 8 mm

width: 2-4 mm

Microswitch: 3 x 6 mm



Solution 2

Microswitch: 3 x 6 mm

Length of the gauge: 5 mm

width: 2-4 mm



Solution 3

Microswitch: 3 x 6 mm

Length of the gauge: 8 mm

width: 2-4 mm



- The required strain is 1000 µstrain at the tensoined side
for the maximum load

- Load range: min:  0,3 N

max: 1,7 N

- Design aim: selecting the proper material



0,0362520,0559770,3172010,0279883380,158601mmDeflection

0,1143330,0571670,0571670,1143333330,114333mm4Moment of Inertia (I)

1,700,301,700,301,70NLoad

8,008,008,008,008,00mmLength

4,002,002,004,004,00mmWidth

0,700,700,700,700,70mmThickness

70000,0016000,0016000,0016000,0016000,00MpaE:

0,0273320,1619050,1548830,1619050,0127950,0725030,006397mmDeflection

0,0571670,0208330,0571670,0416670,0571670,0571670,114333
mm
4Moment of Inertia (I)

0,301,701,701,700,301,700,30NLoad

5,005,005,005,008,008,008,00mmLength

2,002,002,004,002,002,004,00mmWidth

0,700,500,700,500,700,700,70mmThickness

8000,0021000,008000,0010500,0070000,0070000,0070000,00
Mp
aE:



2 x 8 x 0.5 mm 2x8x0.7 mm

Aluminium E=70.000Mpa

glass fiber epoxy, E= 20.000 Mpa

4 x 8 x 0.5 mm 4 x 8 x 0.7 mm

2 x 8 x 0.5 mm

2 x8X x 0.7 mm



4 x 8 x 0.5 mm 4 x8X x 0.7 mm 2 x5 x 0.5 mm

2 x 5 x 0.7 mm 4 x 5 x 0.5 mm 4 x 5 x 0.7 mm

Aluminium E=70.000Mpa

glass fiber epoxy, E= 20.000 Mpa



6734x5x0.7

13214x5x0.5

13132x5x0.7

25982x5x0.5

6092644x8x0.7

13715994x8x0.5

12525392x8x0.7

373010882x8x0.5

E=20000Al

Material/ E-modulusGauge


