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Dynamic Analysis on the Double Bill Detector of ATM
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ABSTRACT

ATM(Automated-Teller Machine) is a machine that receives and pays money directly. The double bill detector (DBD)
module of an ATM detects double bill from its thickness. In this paper, the dynamic behavior of the DBD was analyzed
numerically and experimentally. The moment of inertia of the double bill lever and the spring constant were measured,
respectively. And the displacements of the lever was measured experimentally. The measured dynamic behaviors were
simulated numerically using vector equation. Through the analysis, the design factors were found to make a fast and
reliable new ATM machine.
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Fig. 1 Motion of double bill lever
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Fig. 3 Experimental set-up
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Table 1 Bills for DBL experiments
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Bills Thickness of the bill (mm)
bill 1 0.09
bill 2 0.11
bill 3 0.145
bill 4 0.16
bill 5 0.18
bill 6 0.22
bill 7 0.27
bilt 8 0.33
bill 9 0.38
bill 10 0.44
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Fig. 4 Slit sensor signals of various bills
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Fig. 6 Response of DBL

Table 2 Parameters

Constant :
J 5399 kg wd _
c 0.0002 kg/sec
k 0.0075 N - m/rad
Fon 001148 N-m
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Fig. 7 Friction force
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Fig. 8 Initial velocity of slit
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Fig. 9 Maximum displacement of slit
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Fig. 10 Static displacement of slit
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