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Studies on the Vibrational Modal Analysis
of Solid Woods for the Violin Making"

Part 1. Effect of Cutting Direction and Density
on Resonant Frequency of Woods

Woo-Yang Chung*2 - Sun-Haeng Park™

ABSTRACT

European spruce and maple were to be estimated as raw material of violin family instruments with
linear modal analysis to provide the information data for the design of their bodies. Wood specimens
cut in different direction were excited by impact hammer to measure the resonant frequency with
typical vibrational modes.

In spite of lower density than maple, European spruce showed the excellent acoustical properties
with higher resonant frequency. And edge-grained spruce had more even frequencies than flat-grained
ones to be more acceptable as front plate of violin. Resonant frequency was positively correlated with
wood density of each specimen and the coefficients of edge-grained specimens were higher than those
of flat-grained specimens of both wood species.

Keywords : violin, spruce, maple, modal analysis, resonant frequency, density, cutting direction

-2 Qf"

B FxE XUE tlojgZl SH 4A ¥ S2F HIE Q8 V|2HEE olHaX dlojgE F4axel
European spruce % European maple®| i@#liREol 28t MY HRBILSE TAIBID AXMYUT ¥ HAggo we
HE2EY #HRFOS HAE BMSIHCL AP 2 MHu|FMAM T ET3D spruce?t mapled] HIsH O &2 #iR
Zu4E XHo2M Eot 298 SREME AU UCE UERICEL £ spruces| 9 MMWsoz HAH BE
Mol vl wrAtdrst MAE HSAel Fals BXF ol 2B SEE HHME R TREE JIBA HESTNE
ALBshE Zol siata 3l dez motE}lct J2|1 § 5 B8 AMUTLt #RFOFZIe] AME Aol AR
E UERion] FALaHEE HEXe AASIL TSH s A Liebtct

‘1 B4 19999 59 299, Received May, 29, 1999
B die EEREDY Agez Y59 TEREMBMMEEAT 4589,

2 ZEASHME FREETH44 (Department of Forest Products & Technology. Chonnam National University. 500~757
Kwangju. Korea)

-1 -



W WA E G
1M 2 A4 g 2o s Reme FRAW
& o] g3+ low frequency vibratione] HE3
1TAlelE, A7) B A4Tle pEMelgd oo GHETE Tebl A¥ wUsl 45¥ T
ARASe] Hgol osie WEoe] SHSTEEHI} ff ¢ :“f jew et ol mﬁ“ o
AN SARY % SUAEel B8 B oplsh gy o) T s AHEA AU HE) e o
o) Riko] Dergael wal Holw 10d) ojuel & o Xoi&=HDunlop, 1989) -
e tion it b gy U SUTEA B LAl mieed e 3
9% Ad= g Q71449 oleig e T2ab] A8 BE A7 A

Mz geld thHHaines, 1979). &, o] ¥ Az}
A= spruceNE AE o R Habste Hlo
28 Fitk(fronn) s FHFol AEEe] F& d5A7)
QX2 33 wug FAF7L G ofxe}t Ao
dA FAMY YA E wdste o] vrEashy
EMi(back)2 tiger maple 5 % maple& ©ol&
vt “curly” FUE AYE AERA 2o AEGAE
=2 zet "d3ste] Algske vl o] 3 curly-grain
AAEA) = vld B oolel dfusk o Hdwd
o 7ZAAH|7E oF 4 Ag 4| EA] A Hind F
WA Agzd Agste Aoeg 4 rh olEx
Aol EAL o ¥ ol vy &AL FH9d

Q40]7] o] A2ARIEN AL WY FREAT
aux 9 ol F SAER] 2AEFEY Ho] WE
o Y& 7AVNES ulEAEA @1 Y B
g3 Qzatel wpel o}y Aol HAzWHE el
o}gttHBonaminis, 1991; Bucur, 1998).

M. E. McIntyre and J. Woodhouse(1988)+ A
AZRE AREE k9 ofxE AUs AA ulo
28 @2 AMEslz] daE oo SdEdASs@3
A FE, 34 AvASFT L 3o =Zepf ) 4
9e s #HdrE nsicl s, o] THYF

EH e WEFard o FoFHoR
o RusteAdl HAMEY S4e BEAY
sl FAYshe dee e 2 o
AFg vF YAk
89 ¥ 9 g didt 875 W
g Adgd 5 e FHYPLEE static defor-
mation, low frequency vibration % ultrasonicel
o5 371 dhgle] A Utk static deformation
Z2AYLE ZHALE T8 F §ln, S Ago|x

£
A
w
=

Lol oW F HIdE AMUIey ¢ 2 #H
ol9 Ego EbiREs] it WIFEAY
Age PEHEE 9 THFHRF SHA o oY)
£ 29 3P AAHES 2% AFE Y
AR B3 whEold e did 2dd
HFH AEHIRE T3 FREEMY 979
SDM(stiffness, damping % mass) modification
simulation 4] A& AFHT Urh

ol ¥ dTdME EFF 72RE AYE vlol&
Y =4 44 2 &3 YorE % VEAEE v
2A dlo| E¥E  HIR WA F_4AQU
European spruce(Picea spp) % European maple
(Acer spp)9] HfilirEel ol &K% HEHR=S
ZAbeta REY #iEFoee] BEAS ded 2 4
Ay 2 BMgozd T fiEe] EHELS ¥
watn aAME 2 IR EMe dx 2 dh
o] FAEE Hristaz sk

A=

L

o
=

ol
=

2. Mz % U™

2.1 SMME

B AgcME= §ifi(front plate)® F4R(back
plate)¥ H]#3 4 Bridge, Bassbar, Sound post%
nlolgele] F2 FE(part) AFe AHEHI Ue
European spruce(M.C:11.5%)®} European maple
(M.C:9.3%) aA(flitch)& FUsted Aabdhabd[wal
WEHR) 2 HAMBKDIZ 22 107408 F 40709
lemX2emx30cm 2719 Al HE Aete] D 2 3
5 E48 SAsHth

T o0&

2cm \%
s

IDI=S

v
(&I%lcm

R T

»
7

30cm

Fig. 1. Dimension and cutting direction of specimens.
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Fig. 3. A frequency response function graph of a flat-grained spruce specimen.
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Fig. 4. Fundamental vibration mode of same spruce specimen.

Table 1. Average density and resonant frequency for each bending mode of European spruce specimen

Specimen Density(g/cm') (8.D) Mode Frequency(Hz) (S.D)
1 605.35 (13.89)
Edge-grain 0.425 (0.028) 2 1559.00 (41.49)
3 2909.00 (57.05)
1 608.13 (48.36)
Flat-grain 0.430 (0.029) 2 1564.00 (110.67)
2929.00 (178.91)

Table 2. Average density and resonant frequency for each bending mode of European maple specimen

Specimen Density(g/cm) S.D) Mode Frequency(Hz) (S.D)
1 539.65 (36.95)
Edge-grain 0.612 (0.024) 2 1411.00 (89.37)
3 2663.00 (152.19)
1 552.59 (21.37)
Flat-grain 0.636 (0.047) 2 1452.00 (48.26)
2779.00 (102.03)
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