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1. Introduction 5. Supply and wood choice

Wood as material of many musical instruments plays an essential role in their acoustic, All makers buy their wood irom a specialized supplie r, whom they trust and never choose
aesthetic or technical quality, therefore in their identity. Among the many wood used in directly in the forest. To choose their tonewoods, they mainly assess density and visual
musical instruments, the term "resonance wood " is often used to describe those used for criteria .
the soundboard of string instruments (spruce) and for the resonator box ( “fiddleback” Personal evaluation ofdensity_“\
maple)- Visual personal evaluation |

Why Violin makers trust

The “resonance woods” for the making of violin family have benefited from more research Acoustical evaluation “by hand” | thei iers but it
than other instrument making woods, but the interactions between different disciplines and m Very important  \jechanical evaluation “by hand” N ttelr tS_Usz IETS du paytl ds
viewpoints in this field has seldom been addressed. = Important Tools assessment Jr— altention 1o grades posted:
Slightly important -
. . ® Not at all important Quality grades from suppliers — ) = Necessity to integrate the
2-. ObleCtlve . . . . | Not concerned 0% 50% 100% SMPP(I@VS n tl’\e SMV‘V@y
The .objectlve pf this study IS to improve the underst_andlng of thg Interactions between Importance scale of different kinds of evaluations when buying resonance wood
physic-mechanical properties of resonance wood, their natural variability, and the actual | -
expertise of violin makers in the selection and qualification of their raw material. Main criteria to qualify the ©“M9Pe" &dng]ts'?t;
- spruce wood are: cutting, Percentage of latewood
3. Materials and methods - M
density, percentage of  Growth ring uniformity
- Characterization of tonewood : latewood, growth ring Growth ring width B Very important
| | uniformity and width. g e = Important
Sl o Spruce (Picea abies [L.] Karst) St oo Slightly important
=7 0 Viola and violin soundboard, Quality grades “Excellent” and “Master grade” What is the relationship Touch = Notat all important
samples in longitudinal direction (12 X 2,5 x 150mm, R X T X L). - Work ability &
£ICIE ot P g ( ) and the mechanical and Bending test N
acoustical  properties  of Color C —
 Characterization of the physical and vibrational properties and wood? 0% 50% 100%
N acoustical indexes of the specimens Importance scale of different criteria to qualify the spruce wood
- Silk thread N D. PrOpertieS
e Al R Acquisition
Interface — 0.7 I . . . o 20 T l : 1
LB Laser | R Rw (mm) | Lw (%) 5 o ¢ Resonance
‘—/ Magnetic driver 1 . 5 S W " i Wood
! Density p S 0.6 15
- ' 'ﬁ—ﬁ:*:ﬂ* E/p = 5 . i
Samphngplan ""-l'lliﬂll-l-llit-l LA SR E RN N l!““lul;“ ER/p -0,16 % 0.5 - g = 1° CSI?)fS(I:Ceal
Specimen and. 0.4 0,31 a S % | measured by
tan &x -0,85 0,4 0,33 = Kubojima and
Vybris device, a non contact forced vibrations of free-free beams developed in LMGC - .0.62 _ Gy 7 S 10k N al., 1997
) o
_ o | _ _ R. 0,31 -0,92 -0,95 § < | . . |
= Measurement of visual/structural characteristics (growth-ring uniformity ACE. 001 | -068 | -074 %2 4+ & 8§ 10 % 2z 4 & 8 10
and percentage of IateWOOd)- Correlations between properties, acoustical Ring width [mm] Ring width [mm]
L e — index and visual characteristics of wood Relation between visual characteristics of spruce wood and its properties
= Acqws:tlom ayxd M SR “" 1 A
;”:Cahﬂyi,qulgoc“s'”;g vl | | Ring width reflects the vibrational Our correlations between  visible  structural
improvement : S aaa R X , f properties, while latewood provides characteristics, density and vibrational properties in
Visual characteristics analyzed by image J informations on the acoustical spruce “resonance wood” are not typical of classical
. . . . nquéte Lutherie ois de Résonance Indexes.
> Development of a survey to identify violin et | softwoods
makers’ opinions and practices on both Visual parameters = Good perception = Is the confidence of the makers in the suppliers coming from
] ] ] ] ;e::‘n;icz’;t,:)j;ae:temple si dans vos commentaires se trouvaient des ques::zséed::r:ac::z :noc!:rions rediscuterg]fﬂ;;’:; — . t I,\e ecu (loa V'l' t 0 F t L\l's V'e _Se {ec te d W\a te V‘l'a { ?
gualitative and quantitative grounds e — of wood mechanical phenomena P N
Vous étes : O Luthier/facteur d’instruments ) Marchand de bois spécialisé ) Forestier () Autre :
Al. Sur quels secteurs de facture instrumentale travaillez-vous : 35 ’('-U\ . . .
o face to face interview © auwr O hreat Qe Qs Qs O e ; 5 different Violin soundboards & 5 different Violin soundboards
St e O S WO Sl Sy o 32
. . . 8 ii:zz?;iécision spécialité © fuctiew e e ’E\ 2 ’ 5 LIJ_'
0 First step: Luthiers of Montpellier £ 5 3 %@_&
O vtean mdependant O Salaié. O Apments. | O Hleve O At — S 28 &
Aa-t. A.u cours de votl'(j \.-'ie. pl'ofesrsiv(.mn.elle, ﬂVEZ*V()ll-S toul:olulis exer c.e le métier d.e ‘lllﬂ]i?l'? O Otli -C’).I\.Jon :'i: 1 . 5 -8 - ér J,;)L<§
0 Organized by module (Maker’'s Profile, CONCEPt Of | i o omssesar s s © e 0 s 0 i = = W
. . . . A7. Quel(s) centre(s) de formation avez-vous fréquenté ? E 24
quality, Wood supply, Wood Criteria ChoiCes fOr tOD . .. ... i s oo s 0 s 0 Ot s Z 05 3
plates, for back & sides, for bows, Treatments and v e o s om0 O 10w | 0 K 20
VarniSh Relation to SCientifiC and hiStorical researCh’ :ll).rj::z:ezvousappm-tenirﬁune«école»(depensée,depmﬁque,devécu)dauslemundedela lutherie ? 0 . 2 . 4 6 8 10 12 O 3 6 9 12
Questions and remarks) izoEOEp,fdeNpstPn(u.I)Dq.. Radial distance (cm) from the center to the sapwood Radial distance (cm) from the center to the sapwood
A13. Commentse répartissen ces dfférentes activtés, en % de voir temps ? Evolution of the ring width and the specific modulus of violins soundboards according to the radial distance

Fabrication
Restauration

0 Survey suitable to be adapted to different kind of ==

_ High variability intra and inter board suggesting that a single => Necessity fo construct a
Instrumental making

: . : model to evaluate the properties
specimen may not be representative of the properties of the of 4 full violin plate from

entire board. sampling fabrication offcuts
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4. Concept of instrument quality /. Relation to sciences

Top plate wood

100 :
' ' ' o Makers rely mainly on
To f_:larlfy this co_ncept of quality, _the makers Adjustment . Back plate Vechanics and deformationy, T Conciderable o y )r’]
defined a good instrument by using : ~—, Wood | o . empirica approaches ,
| o C ’ 60 7/ Drawing, design  —————_ interested and also historical for their
- Physical criteria , "powerful”, “with timbre" 40 4 Forestry, Wood sciences I I — oractices , but report a lot
" " i m Interested _ " _ .
and "easy to play Varmish ‘/‘ ﬂ ‘/‘ Other wood History of arts and techniques TEEEEEEEEENENNTINY of interest In the scientific
_ ' 1 . N t i
a notion of pleasure “sensation of \‘.&%'\' Parts Varnish S | approach of resonance
evidence”, "instrument that is unanimously" N <> o Some interested g
"that pleaSGS the one WhO playS" \" ' \\ Treatments, ageing __ _— WOOQJd.
\ Psvchoacoustics N S .
touch N Conservation R — related to the history of art
Resonance wood choice appears for Phvsical acoustics N E— -
craftsmen to be a determining factor in ~ — Sound quality ' _ « Notatalinterestea 219 techniques, fo  fhe
4 quality of the J Ouality of instrument TS Pre stresses Dendrochronology | — drawing, varnishes and to
sound quality of the instrument. - work | | ' th -
0% 50% 100% e mechanics and wood
Importance scale of different fabrication parameters in sound '
- . science.
quality and quality of instrument Interest scale of violin makers for different research areas
8. Conclusion and perspectives .
= Perspectives

This study shows the peculiarity of
spruce “resonance wood " in regards to
classical softwoods . Empirical choice by
violin makers, based on perceptual
criteria that can be visual, physic-
mechanical, auditory, are relevant to
the acoustic properties measured but
will require a more detailed study to
evaluate the respective contribution of
these different fields of perception.

To broaden our survey to a national and international scale

To collect sampling fabrication offcuts from violin makers

To construct a model to evaluate the properties of a full violin plate
To study microstructural characteristics of resonance woods

To enlarge the study to ‘fiddleback’ maple

Acoustical properties
of resonance wood

Survey with violin
makers and foresters

Psycho-sensory
evaluation of wood
choice by craftsmen




