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Chord name Component intervals Example Chord symbol

Major triad major third perfect fifth C-E-G C, CM, Cma, Cmaj, CA

Minor triad minor third | perfect fifth | C-E*-G Cm, Cmi, Cmin
Augmented triad | major third | augmented fifth | C-E-G* C+, C+, Caug
Diminished triad | minor third | diminished fifth | C- E>- G Cm("5), C°, Cdim
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E-09 66053 F-17 6702.6 -1.452 0.790 0.490 G
E-10 7185.4 F-18 74239 3213 0.727 0.940 [
E-11 7591.2 F-19 7763.6 2221 0.799 0.350 [CR)
E-12 5216.1 F-20 8434.9 -2.594 0.797 0.259 (3 6)
E-13 93438 F-21 9509.4 -1.741 0.796 0.327 G4

42 fRF 7L pE
PAHdHfrRF Y EF IR S 3 P2 F
Ao Mg AR BFERA LSS WY
His fasg2 fm«%“gﬁ%‘— R BT EREr B
2 efeis F ¢ 2 A5 B
PSR e Ay ?{r&z‘ﬁull’al“ﬁfﬁfﬁ‘é_iﬁ’lﬁ*—g
: PR L0 SHRFEE LR 0 d o R SR
. ) ) g (‘ ) ) ﬁlqﬁ’r-‘ﬁ'lA B-C-D-Egivam¥Fe  F 1l 5
e Pl R 2 BFER AR Y T g
ABELR B2 RSP 0P
CHFH s BERER G A BRI PR A 10 54
¥

F-07_1019.9 Hz | F-10_2525.0 Hz
- =

AR
S A A e
=R

F-08_12309 Hz | F-09_1626.6 Hz | F-13_4130.5 Hz | F-14_4945.0 Hz

— e " %iﬂ’zktiB%W4§%a@4$
|9 @ (@ 8 @ i iivious Aweswszesssre
F-11_3057.1 Hz | F-15_4973.1 Hz F-17_6702.6 Hz | F-18_7423.9 Hz | F-20_84349 Hz ﬁ{ '/t_‘l_ 1o f ﬁ j\ i’" N %ﬁ ﬂ'l‘ - ;}/H_ @?. A g_é:‘é &fia? f:
B o
T - 3 . 2
F-12_3427.3 Hz F-19_7763.6 Hz

o | 9|

F-16_6253.2 Hz | F-21_95094 Hz

(@) A A7 2 Hofk 4R A

N 1 2 3 4 5 6

L Ak 2

E-01_1022.1 Hz | E-04_2536.0 Hz

B

) €99

E-02_1241.1 Hz | E-03_1463.9 Hz | E-06_4002.1 Hz

B = = B B

E-05_3048.1 Hz | E-07_4905.4 Hz E-09_6605.3 Hz | E-10_7185.4 Hz | E-12_8216.1 Hz

o : X L |
E-11_7591.2 Hz

10 w4

9 e

(D)% =~ 452 ﬁ*—' LR R
B9 5 | =frix F R LR FZE S HRE

K2
[
=
&
ki)

% PEARER SR 1RS¢

Chinese Society of Sound and Vibration



$o LT EY E RER RS

1AL R 6

LA P R-O~ &1 =P

The 25th National Conference on Sound and Vibration, New Taipei City, June 39, 2017
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L L L L L 1 L ) .
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L . i 1 L L L L
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VEAR | R | MR | AR | MR | SRR | YR | VR | MRMA | B | %
# | A% | HR | AE | 2R | BE | 2R | 5% | 2R | A% | #A

(Hz) | (dB) | (Hz) | (dB) | (Hz) | (dB) | (Hz) | (dB) | (Hz) | (dB)
S-01| 1043 | 61.09 | 1043 | 4530 | 1043 | 40.85 | 1043 | 32.06 | 1043 | 50.56
S-02 | 1242 | 39.93 1242 | 36.63 1242 | 4099 | 1242 | 45.74 -
S-03 | 1566 | 68.03 | 1566 | 87.12 | 1566 | 86.24 | 1566 | 8128 | 1566 | 88.53
S-04 | 2539 | 59.18 | 2539 | 56.98 | 2538 | 52.27 | 2539 | 53.03 | - .
S-05 | 3028 | 38.49 | 3028 | 5892 | 3028 | 31.81 | 3028 | 52.14 | 3028 | 58.52
S-06 | 3366 | 48.83 | 3367 | 53.78 | 3366 | 36.62 | 3366 | 57.92 | 3367 | 35.76
S-07 | 4012 | 42.75 | 4011 | 56.51 | 4012 | 216 | 4012 | 3998 | - .
S-08 | 4878 | 19.12 | 4878 | 47.13 | 4877 | 24.38 | 4877 | 3341 | 4877 | 37.85
S-09 | 4910 | 39.09 | 4910 | 51.83 | 4909 | 28.69 | 4910 | 36.15 - -
S-10| 6114 | 2826 | 6114 | 3274 | - . . - | 6116 | 3844
S-11| 6629 | 26.92 | 6629 | 3245 | - 6629 | 2284 | - .
S-12 - - 7225 | 24.92 - 7227 | 19.30 | 7228 | 21.72
s13| - o | 7602 | 1456 | - 7603 | 1594 | - .
s14| - o | s219 | 2527 | - 8218 | 2368 | - .
S-15 | 9344 | 12.73 | 9343 | 17.63 - - - - - -
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Manufacturing Practice and
Percussion Sound Characteristics
for Chord Sound Plate
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ABSTRACT

Manufacturing error is of critical issue in making the
percussion sound plate and affects the sound quality. This
work aims to discuss the practical approach in
manufacturing the chord sound plate (CSP) and its sound
characteristics. From finite element analysis (FEA), the
optimum shape of CSP is obtained such that natural
frequencies and mode shapes of CSP meet the requirement
of musical notes. Base on the designed CSP geometry, the
CSP can be produced by laser cut. The made CSP is
performed percussion test to measure the sound response
and calibrate the difference of percussion sound
frequencies from the chord sound frequencies. The
correction strategy is suggested to modify the geometry
shape so that the slight offset of natural frequencies can be
fitted to the desired ones. The modified shape of CSP is
manufactured and checked again for its percussion sound
frequencies. Results show the frequency errors are in
acceptable range for the made CSP by the offset
adjustment. The CSP is then performed experimental
modal analysis (EMA) to calibrate the FE model. The
percussion sound test is also carried out for different
striking locations and mallets to select the proper mallet
and percussion location. The adjustment strategy is
working well for the CSP and can be adopted for other
similar sound plates.

Keywords: chord sound plate, manufacturing error, sound
characteristics.
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