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ABSTRACT
Operation deflection shapes(ODS) is defined as a motion of structure at particular frequency. The QDS is eligible
to show any types of structural motions while the modes supply solutions only to linear and stationary motion.
The principal vibration source of an auto teller machine(ATM) case was occurred due to resonance which was
found by modal analysis. To reduce the vibration of ATM case, the motion of the case was visualized using
ODS analysis, which can suggest how to modify the structure. As a result the vibration of the ATM case was
greatly reduced with a stiffening bar between the opposite plates.
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Table 2.1. Calculated frequencies from the motor (Hz)

Driving FAN Gear Motor frequency

f noisef

red- freq. Ol | o | 3 | fa | fs
freq.
red 40 |320|680|160]480| 40 | 80 | 80
(Hz)

Table 2.2. Calculated frequencies from the bearing(Hz)

Left side bearing | Right side bearing
FTF 9.4(Hz) 5.5(Hz)
BPFO 103.2 60.4
BPFI 103.6 60.6
BSF 3989.7 2334.4

(b)Location of accelometers

(a) Experimental set-up

Fig. 2.1 Experimental apparatus
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Fig. 2.2 Power spectrum of the motor and bearings
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Fig. 2.3 Schematic diagram of impact test
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Fig. 2.4 Photo of impact test
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Fig. 2.5 SMS model of ATM case

Table 2.3. Natural and operating frequencies of ATM
Natural Operating .
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6 4840 - -
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Fig. 3.1 Spectrum averaging to compute ODS
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Fig. 3.2 Time domain analysis
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(a) ODS at 680Hz (b) ODS at 2334 Hz

(c) ODS at 3989Hz

Fig. 3.5 ODS of the original case
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(c) ODS at 3989 Hz

Fig 3.7 ODS of the revised case
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