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Figure 1 Geometrical parameters of vibration energy 
harvester 
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Figure 2 Magnetic field distribution and induced 
voltage of initial design

Table 1 Fixed parameters of the overall boundary 
conditions used for optimization

Item Symbol Description Value Unit

Geometry

Vconstr Construction volume 50 cm3 

Zmax Maximum inner 
displacement 2 mm 

Ri,min Minimum inner radius 2 mm 

Magnet
Br Residual flux density 1.1 T 
mag Density of magnet 7.6 g/cm3 

Coil

kco Copper fill factor 0.6 - 
dco Wire diameter 0.1 mm 

R Resistance per unit 
length 2.177 /m 

Other

Yacc Excitation acceleration 5 m/s2 
f Excitation frequency 60 Hz 

m Mechanical damping 
ratio 0.01 - 

Rl Load Resistance 1000
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Figure 3 Response surface of power for h and hcoil/h 

Figure 4
. ( =3cm, /

=0.1, / =0.3) 9mW(3V) 

, ( =7cm, / =0.25, /

=0.7) 57mW(8V) 6
. 48mm2 78mm2

-338-



316g
274g

. Figure 5

. 
, 

(magnetic flux gradient) , 
-

.

          (a)                      (b)
Figure 4 Layout of (a) Initial design and (b) 

Optimized design

Figure 5 Magnetic field distribution and induced 
voltage of optimized design
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