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HAMMER OPERATING REGIMES
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Mechanical Configurations
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Figure 1 : Conventional Langevin 
transducer. The front mass is 
coupled to the back mass via a 
tensional bolt and the 
piezoelectric ring elements in the 
middle of the transducer. The 
load is coupled to the front mass 
and therefore influences the 
resonance response.

H

Type A Type B

1.

2.

3.

4.

h

+

(Load) (Load)

+++
-

-

-

-

++

+ +
- - - -

Figure 2 : Schematic of the 
Hammer transducer showing 1) 
tail mass, 2) four piezoelectric 
rings, 3) hammer mass and 4) 
front mass that is usually coupled 
to the load. Two configurations 
are possible: Type A - Center mass 
connected directly to bolt and 
Type B - Center mass moves 
independently of the bolt.
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Figure 3 : Simplified 
equivalent oscillation 
system for the Hammer 
transducer options A and B.



Piezoelectric Hammer Transducers
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Figure 4 : Type-B; Two-port 
system representation 
showing piezoelectric 
elements driven in series. 
In this case, F1≈F3, V1≈V3, 
F21=F32, V21=V32, I1=I2 
and U1=U2=0.5Uin

Figure 5 : Type-B; 
Two-port system 
representation of a 
Type B hammer 
transducer showing 
piezoelectric elements 
driven in parallel. In 
this case, F1≈F3, 
V1≈V3, F21=F32, 
V21=V32 and 
U1=U2=Uin

There are two basic configurations in which the hammer transducers electrical 
terminals can be connected; piezoelectric elements series driven and piezoelectric 
parallel driven. This is demonstrated by drawing the system in the format of a 
two-port network [6]. This is shown for the case of a hammer Type B with 
piezoelectric elements driven in series in Figure 4 and for parallel driving in 
Figure 5.



Hammer Design Options


	HAMMER CONVERTERS
	HAMMER OPERATING REGIMES
	Mechanical Configurations
	Piezoelectric Hammer Transducers
	Hammer Design Options

