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Comfortable Sound Design of Punch Press
by Input Control and Structure Modification
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Fig. 1 Atest bench using in the experiment
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Fig. 2 Conceptual diagram of breakthrough
during the punch pressing (Non-control)

Table 1 Sound parameter and cycle time (Non-control)

Name O/ASPL | Loudness | Sharpness | Cycle time
dB sone acum S
Fast 91.0 79.0 1.51 0.030
Quiet 88.3 63.5 1.39 0.173
SQ 90.0 72.1 1.41 0.157
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Fig. 3 Result of subjective evaluation (Comfortable)
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Fig. 4 Conceptual diagram of breakthrough during
the punch pressing (Multistage control)

Table 2 Sound parameter and cycle
time (Multistage control)
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Fig. 6 Result of 1/3 octave analysis

Table 3 Sound parameter and cycle time
(Multistage control and Plan D)

N O/ASPL | Loudness | Sharpness | Cycle time
ame

dB sone acum S
Plan A 89.5 75.0 1.49 0.168
Plan B 88.2 66.6 1.46 0.160
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N O/ASPL | Loudness | Sharpness | Cycle time
ame

dB sone acum S
Plan B 88.2 66.6 1.46 0.160
Plan C 88.7 70.2 1.41 0.144
Plan D 88.5 68.2 1.40 0.123
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Fig. 12 Comparison of FRF with each structure

Table 4 Sound parameter of each
structure modification pattern

Name O/A SPL | Loudness | Sharpness
dB sone acum
Str.0 91.0 79.3 151
Str.l 89.3 69.6 1.45
Str.2 88.1 64.9 1.44

Fig. 13 Sound pressure distribution at 620 Hz (Str.2)
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