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Rezumat:

Lucrarea prezinta rezultatele experimentale
obtinute pentru rezistenta la forfecare a lemnului de
salcdm (Robinia pseudacacia L.) recoltat din doua
zone geografice din Romdénia (Nord si Sud). In
anumite domenii de utilizare, dar mai ales in
constructii, lemnul este supus la solicitiri de
forfecare. In sectiunile de forfecare se produc
tensiuni tangentiale care sunt influentate de structura
lemnului prin pozitia planului de forfecare si directia
sarcinii fatd de directia fibrelor, fiind posibile mai
multe tipuri de forfecare. Prin prezentul studiu s-au
determinat rezistentele la forfecare pentru cele trei
tipuri principale de forfecare, atat pe directie radiala
cat si tangentiald. Evaluarea datelor obtinute s-a
realizat prin analiza de variatie ANOVA, pentru a
testa nivelul de semnificatie al rezistentei la forfecare
in functie de orientarea planului de forfecare si zona
de vegetatie. In urma rezultatelor obtinute si a
comparérii lor cu valorile indicate de literatura de
specialitate pentru aceasta specie, dar si pentru alte
doua specii de foioase cu masa volumica apropiatéa,
se poate spune, ca valorile rezistentei la forfecare a
lemnului de salcdm originar din Roménia (atat ale
celui din zona nordica, cat mai ales ale celui din zona
sudicd) sunt, in general, superioare celor indicate
pentru lemnul de stejar si fag si recomanda salcamul
ca lemn de constructii, dar si pentru alte aplicatii in
care lemnul este supus la solicitari de forfecare.

Cuvinte cheie: lemn de salcdm; rezistenta la
forfecare; lemn de constructil.

INTRODUCERE

Rezistenta lemnului la diferite solicitari este
influentata de o serie de factori, cum ar fi: specia
lemnoasa, masa volumica, continutul de umiditate,
directia fibrelor, defectele lemnului etc.

Salcamul (Robinia pseudacacia L.) este o
specie cu masa volumica mare (650...870kg/m3), cu
stabilitate dimensionalda buna si un coeficient de
anizotropie scazut, cu duritate mare si durabilitate
naturald deosebita, calitati care au dus la
introducerea acestei specii in culturi de protectie, de
interes forestier (Pescarus si Marinescu 1977). Desi

Abstract:

The paper presents the experimental results
obtained for the shearing strength of black locust
wood (Robinia pseudacacia L.) harvested from two
geographical areas (North and South) of Romania.
Wood is subjected to shearing stress when used
within  different  fields, and especially in
constructions. Tangential stresses are produced in
the shearing sections and they are influenced by the
structure of wood through the position of the
shearing plane and of the force direction towards the
grain. Accordingly, several shearing types are
possible. The shearing strengths for the three main
shearing types, both on radial and tangential
direction were determined within the present study.
The evaluation of data was achieved by using the
ANOVA analysis, in order to test the level of
significance depending on the shearing plane
orientation and the harvesting area. The obtained
results were compared to the values mentioned
within reference literature for this wood species and
two other hardwood species with similar density. It is
worth to be mentioned that the shearing strengths of
black locust wood from Romania (both from North
and South) are generally higher than those indicated
by reference literature for oak and beech. This
recommends black locust wood as construction
wood and for other applications where wood is
subjected to shearing stress.

Key words: black locust wood; shearing strength;
wood for constructions.

INTRODUCTION

The resistance of wood to different stresses is
influenced by factors, such as: wood species,
density, moisture content, grain direction, wood
defects etc.

The black locust wood (Robinia pseudacacia
L.) presents high density (650...870kg/m?), good
dimensional stability and a low coefficient of
anisotrophy, high hardness and an excellent natural
durability, qualities that contributed to the
introduction of this wood species within the
protected exploitations of high forestry interest
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in ultimii ani s-au extins cercetarile asupra acestei
specii (Molnar 1982, Kopitovic s.a. 1989, Porojan
2007, Porojan 2009, Porojan si Urdea 2010) si
domeniul de utilizare s-a diversificat, datele din
literatura de specialitate asupra salcAmului sunt inca
relativ putine, limitand aria de utilizare a acestei
specii.

In unele domenii, dar mai ales in constructii,
lemnul este supus la solicitari de forfecare.
Forfecarea are loc Tn planuri situate diferit fatd de
directia fibrelor si de coardele segmentelor inelelor
anuale, directia de aplicare a fortei de forfecare fiind
orientata diferit Tn raport cu aceste caracteristici ale
structurii lemnului. Planul dupa care se produce
ruperea materialului se numeste plan de forfecare
(Filipovici 1965, Curtu si Ghelmeziu 1984).

In functie de pozitia planului de forfecare si de
directia sarcinii fata de directia fibrelor, se deosebesc
urmatoarele tipuri (Fig. 1):

(A) - forfecare transversala, la care planul de
forfecare si directia de aplicare a sarcinii sunt
perpendiculare pe fibrele lemnului;

(B) - forfecare longitudinala paralela, la care planul
de forfecare si directia de aplicare a fortei sunt
paralele cu fibrele lemnului;

(C) - forfecare longitudinala perpendiculara, la care
planul de forfecare este paralel cu fibrele, iar directia
de aplicare a sarcinii este perpendiculara pe fibrele
lemnului.

Pentru fiecare din aceste trei tipuri, planul de
forfecare si directia de aplicare a fortei pot fi orientate
radial (Fig. 1a) sau tangential (Fig. 1b) fata de
inelele anuale.

b) a)

o)
(A)
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(Pescarus and Marinescu 1977). Although, in last
recent years, the research studies upon this wood
species were extended (Molnar 1982, Kopitovic et
al. 1989, Porojan 2007, Porojan 2009, Porojan and
Urdea 2010) and its using area was diversified, the
data from the specialty literature upon black locust
are relatively little and they limit its uses.

In some fields, but mostly in constructions,
wood is subjected to shearing stress. The shearing
takes place in plans that are differently positioned to
the grain direction and the rope segments of annual
rings, the shearing force being differently positioned
to these characteristics of wood structure. The plane
where the material splits is called shearing plane
(Filipovici 1965, Curtu and Ghelmeziu 1984).

Depending on the position of the shearing
plane and the force direction related to the grain, the
following shearing types are distinguished (Fig. 1):
(A) - the cross shearing strength where the shearing
plane and the force direction are perpendicular to
the grain;

(B) - the longitudinal shearing strength parallel to
the grain where the shearing plane and the force
direction are parallel to the grain;

(C) - the longitudinal shearing strength
perpendicular to the grain where the shearing plane
is parallel to the grain, but the force direction is
perpendicular to the grain;

For each one of these three types, the
shearing plane and the force direction may be
applied both radial (Fig. 1a) or tangential (Fig. 1b) to
the annual rings.

-~

5)

5)

a)

©
1.

Tipurile de forfecare / Shearing types (Filipovici 1965):
a — plan de forfecare radial / radial shearing plane;
b - plan de forfecare tangential / tangential shearing plane.

in mod curent pentru lemn, se determind numai
rezistenta la forfecare longitudinala paralela, radiala
si tangentiala. In Tabelul 1 sunt prezentate valorile
indicate de diverse surse din literatura de specialitate
(Filipovici 1965, Molnar 1982, Wagenfihr s.a.1989,
Sell s.a 1990) pentru rezistenta la forfecare
longitudinala paralela, determinate la umiditatea de
12-15% In general, aceste valori reprezintd media

Commonly for wood, only the longitudinal
shearing strength parallel to the grain, both radial
and tangential, are determined. The values from
reference literature (Filipovici 1965, Molnar 1982,
Wagenfihr et al. 1989, Sell et al. 1990) for the
longitudinal shearing strength parallel to the grain,
determined at the moisture content of about 12-15%,
are presented in Table 1. Generally, these values

31




ONLINE ISSN 2069-7430
ISSN-L 1841-4737

rezistentei la forfecare longitudinala paralela, radiala
si tangentiala.
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represent the average of radial and tangential
longitudinal shearing strength parallel to the grain.

Tabelul 1/ Table 1

Rezistenta lemnului de salcam Ia forfecare longitudinala paralela /
Longitudinal shearing strength parallel to the grain, [N/mn’]

Sursa / Reference

Filipovici 1965 Molnar 1982 Wagenfihr et al. 1989 Sell et al. 1990
12,8 11,4 11-14,6 12,5-16
Ca si celelalte proprietati mecanice ale Same as all the mechanical properties of wood,

lemnului, rezistenta la forfecare este influentata de
masa volumica a lemnului si umiditatea acestuia in
momentul solicitarii. Masa volumica influenteaza
pozitiv rezistenta lemnului la forfecare, iar cu cat
umiditatea lemnului este mai redusa, cu atat aceasta
rezistenta se majoreaza (Filipovici 1965, Curtu si
Ghelmeziu 1984).

OBIECTIV

Obiectivul acestui studiu a fost determinarea
rezistentei la forfecare a lemnului de salcdm recoltat
din doua zone geografice diferite din Romania (Nord si
Sud) si completarea bazei de date referitoare la aceasta
specie. S-a determinat rezistenta pentru toate cele trei
tipuri de forfecare, diferite prin pozitia planului de
forfecare si directia sarcinii fatd de inelele anuale si
directia fibrelor.

METODA, MATERIALE SI APARATURA

Determinarile experimentale s-au realizat pe
lemn de salcdm recoltat din doua zone geografice
diferite din Romania, respectiv Nord - zona Carei si
Sud - zona Arges. Pentru fiecare zona, au fost
selectati 4 arbori maturi de salcam, fiecare arbore
fiind debitat in trei busteni de proba (SR ISO
4471/1993). Pentru  determinarea  rezistentei
mecanice  selectate, s-au debitat epruvete
caracteristice fiecarui tip de forfecare, respectand
prescriptile STAS 1651-83. Forma si dimensiunile
epruvetelor sunt prezentate in Fig. 2.

Forfecare transversalad/
Cross shearing strength

yd
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a)

-

b)

Forfecare longitudinala paralela/
Longitudinal shearing strength
parallel to the grain

the shearing strength is influenced by the density of
wood and its moisture content during mechanical
stress. The density positively influences the shearing
strength and the lower the moisture content is, the
higher this strength results (Filipovici 1965, Curtu
and Ghelmeziu 1984).

OBJECTIVE

The aim of this study was to determine the
shearing strength of black locust wood harvested
from two different geographical areas from Romania
(North and South) for enlarging the database
concerning this wood species. The shearing strength
for all the three types already presented,
differentiated through the position of the shearing
plane and the force direction to the annual rings and
grain direction, was determined.

MATERIAL AND METHOD

The experimental tests were performed on black
locust wood harvested from two different
geographical areas from Romania, from the North
region — Carei and from the South region — Arges,
respectively. For each area, four mature black locust
trees were selected, each one cut into three control
logs (SR ISO 4471/1993). In order to determine the
shearing strength of black locust wood, samples
specific to each shearing type were cut by observing
the regulations of STAS 1651-83 standard. The
shape and sizes of samples are presented in Fig. 2.

Forfecare longitudinala
perpendiculara /
Longitudinal shearing strength
perpendicular to the grain

Fig. 2.
Forma si dimensiunile epruvetelor/ Samples shape and sizes (STAS 1651-83).
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Incercarile la forfecare s-au efectuat pe
Masina universald pentru fincercari mecanice tip
ZDM 5t/51 (Fig. 3), cu urmatoarele caracteristici
tehnice:

e viteza de lucru: 6mm/min;

e cadran de masurare a fortei cu trei scari de lucru:
scara A (0...1000daN); scara B (0...2500daN); scara
C (0...5000daN). Schimbarea acestora se realizeaza
cu greutatile pendulului, Tn functie de tipul incercarii
si de specia lemnoasa incercata.
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The shearing tests were performed on the
universal testing machine ZDM 5t/51 type (Fig. 3),
having the following technical characteristics:

e working speed: 6 mm/min;

e force measuring dial with three working scales: A
scale (0...1000daN); B scale (0...2500daN); C scale
(0...5000daN). Their shift is achieved with the help of
the pendulum weights, depending on the test type
and wood species under study.

Fig. 3.
Masina universala pentru incercari mecanice tip ZDM 5t/51 /
Universal testing machine ZDM 5t/51 type

Pentru fiecare tip de forfecare s-a determinat
sarcina maxima - Ppa care produce ruperea
epruvetei de lemn, supusa la forfecare. S-a examinat
modul de rupere si numarul planurilor de rupere
pentru fiecare epruvetd si s-a calculat rezistenta
lemnului ca raport intre sarcina maxima de rupere si
aria planului de forfecare. La forfecarea transversala
ruperea se produce dupa doua planuri de forfecare si
de aceea, In acest caz, in calcul se introduce
valoarea dubla a ariei planului de rupere. Umiditatea
epruvetelor s-a determinat prin metoda rezistiva (SR
EN 13183 — 2:2003/AC: 2004), cu ajutorul unui
umidometru rezistiv tip FEUTRON F10.

REZULTATE $I DISCUTII

In Tabelul 2 sunt prezentate valorile minime,
medii si maxime obtinute pentru rezistenta lemnului
de salcam la forfecare, pentru toate cele trei tipuri de
forfecare studiate, atat pentru umiditatea epruvetelor
determinata in momentul Tncercarii cat si valorile
recalculate pentru umiditatea de 12%. In Fig. 4 este
prezentata frecventa de variatie a valorilor obtinute
pentru fiecare tip de forfecare si directie de aplicare a
fortei.

S-a observat ca, indiferent de provenienta
materialului si tipul de forfecare, valorile obtinute
variaza in limite normale. Pentru lemnul de salcam

For each one of the shearing type, the
maximum force - P, that produces the rupture of
the wood sample under shearing was determined
and the shearing strength of wood was calculated as
ratio between the maximum force and the square of
the shearing area, the rupture and the number of
planes, for each one of the samples being inspected
afterwards. The moisture content of the samples
was established by using the resistive method (SR
EN 13183 — 2:2003/AC: 2004), by means of a
FEUTRON F10 moisturemeter.

RESULTS AND DISCUSSIONS

Table 2 there presents the minimum, average
and maximum values obtained for the shearing
strength of black locust wood, for the shearing types
under study, both for the moisture content of
samples measured during test and the recalculated
values for the correction of the moisture content up
to 12%. In Fig. 4, the variation frequency of values
obtained for each shearing type and force
application is presented.

It was noticed that, whatever the source of
material and the shearing type, the values obtained
range between normal limits. For the black locust
wood from South, a more uniform distribution of
values was achieved, which indicates that wood has
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din sud s-a obtinut o distributie mult mai uniforma a
valorilor, ceea ce indicd un lemn cu structura mai
omogena. De asemenea, pentru toate cazurile
studiate, rezistenta lemnului de salcdm la forfecare
scade cu cresterea umiditatii.

Pentru comparatie, in Tabelul 3, alaturi de
valorile rezistentei la forfecare obtinute pentru lemnul
de salcam studiat, sunt prezentate valorile acestei
proprietati mecanice pentru doua specii de foioase
cu masa volumica apropiata, respectiv stejar si fag.

Se poate spune ca, indiferent de provenienta,
lemnul de salcAm prezinta valori ale rezistentei
lemnului la forfecare transversala si forfecare
longitudinala paralela, superioare lemnului de stejar
si fag, iar pentru forfecarea longitudinala
perpendiculara acestea sunt inferioare celor doua
specii.
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a more homogeneous structure. Also, in all studied
cases, the shearing strength of black locust wood
decreased with increasing moisture content .

The values of the shearing strength obtained
for black locust wood are compared in Table 3 to
that ones obtained for two hardwood species having
similar densities, oak and beech respectively.

It can be noticed that, whatever the source of
wood, black locust wood presents superior values
for the cross shearing strength and longitudinal
shearing strength parallel to the grain when
compared to oak and beech, while the longitudinal
shearing strength perpendicular to the grain is lower.

Tabelul 2/ Table 2

Rezistenta lemnului la forfecare / Wood shear strength, [N/mm’]

Tip forfecare / Material/ | Nr. Rezistenta lemnului la forfecare la umiditatea: /
Shearing type Material epruv/ Wood shearing strength at moisture content:
sample U=9,2% U=12%
min / medie / max / min / medie / max /
min mean max min mean max
Directia de aplicare a fortei: Radiala / Force application: Radial
Transversala/ Nord/North 15 38,00 50.06 57,17 34,81 45,86 52,29
Cross Sud/South 15 45,50 52,64 59,93 41,68 48,22 54,89
Longitudinala Nord/North 40 11,71 16,10 21,68 10,73 14,76 19,86
paralela/
Parallel to the | Sud/South 40 12,58 16,81 19,17 11,53 15,40 17,56
grain
Longitudinala 18 3,53 5,37 7,17 3,23 4,92 6,54
perpendiculara/ | Nord/North
Perpendicular to | Sud/South 18 4,16 5,44 6,96 3,81 4,98 6,37
the grain
Directia de aplicare a fortei:Tangentiala / Force application: Tangential
Transversala/ Nord/North 15 46,82 53,96 64,39 42,88 49,43 58,98
Cross Sud/South 15 48,00 53,35 59,00 43,97 48,87 54,04
Longitudinala Nord/North 40 11,83 17,52 23,45 10,84 16,05 21,48
paralela/
Parallel to the 40 12,58 | 18,27 2342 | 11,53 | 16,74 21,45
grain Sud/South
Longitudinala 18 4,84 7,01 9,57 4,43 6,43 8,77
perpendiculara/ | Nord/North
Perpendicular to | Sud/South 18 4,02 5,71 7,94 3,68 5,23 7,27
the grain
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Fig. 4.
Frecventa de variatie a valorilor rezistentei lemnului de salcdm la forfecare / Variation
frequency of the shearing strength values for black locust wood
(a, ¢, e - Nord / North; b, d, f - Sud / South)

Tabelul 3/ Table 3
Rezistenta lemnului la forfecare - valori comparative /
Wood shearing strength-comparative values

Rezistenta lemnului la Salcam / Black locust *Stejar / Oak *Fag / Beech
forfecare/ Wood (Robinia pseudacacia L.), U=12% | (Quercus roburL.) | (Fagus sylvaticaL.)
shearing strength, Nord/North Sud/South U=15%
[N/mm?] Rad Tg Rad | Tg Rad Tg Rad Tg
Transversala / Cross | 45,86 | 49,43 | 48,22 | 48,87 36,7 40,9 48,3 43
shearing
Longitudinald paralela /| 14,76 | 16,05 | 15,40 | 16,74 10,9 12,8 11-14,5 | 14,3-17
Parallel to the grain
Longitudinala 4,92 6,43 4,98 5,23 58 7,1 6,5-75 | 6,8-7,5
perpendiculara /
Perpendicular to the grain

(* Filipovici 1965)
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Evaluarea datelor obtinute experimental s-a
realizat prin analiza de variatie ANOVA, pentru
valorile medii, la umiditatea epruvetelor din
momentul incercarii (Tabelul 4), pentru a testa nivelul
de semnificatie al rezistentei la forfecare in functie de
orientarea planului de forfecare si zona de recoltare.
Astfel, relatia dintre orientarea planului de forfecare,
zona de recoltare si rezistenta la forfecare a fost
supusa analizei de varianta factoriald. Indicatorii
statistici prezentati in Tabelul 5 arata un efect global
semnificativ (p<0,05) pentru fiecare caz in parte.
Acesta provine de la efectul principal al factorilor
"orientare plan de forfecare" (p<0,05), pentru fiecare
caz in parte si "zona de recoltare" (p<0,05) pentru
forfecarea longitudinala paralela si perpendiculara,

dar nu si in cazul forfecarii transversale, cand
Sig.=0,379 (p>0,1) genereaza un efect
nesemnificativ al factorului "zona de recoltare".
Efectul cumulat al celor doi factori, este
nesemnificativ (p>0,1) pentru forfecarea transversala
si cea longitudinala paralela, dar semnificativ
(p<0,05) pentru forfecarea longitudinala

perpendiculara.

CONcCLuzIl

e indiferent de provenienta si tipul de forfecare, s-au
obtinut valori mai mari pentru orientarea planului de
forfecare pe directie tangentiala, comparativ cu
orientarea planului de forfecare pe directie radiala;

e la forfecarea longitudinala paraleld, valorile
obtinute pentru lemnul de salcdm din sud sunt mai
mari cu 4,3% pentru directia de aplicare a fortei
radiald si cu 4% pentru directia de aplicare a fortei
tangentiala, fata de valorile obtinute pentru lemnul de
salcdm din nord, desi valori maxime mai mari s-au
obtinut pentru lemnul din nord;

o |a forfecarea longitudinala paralela, comparativ cu
datele din literatura de specialitate (Tabelul 1),
valorile sunt mai mari, indiferent de provenienta.

e |a forfecarea longitudinala perpendiculara, valorile
obtinute pentru lemnul de salcdm din sud sunt mai
mari cu 6% pentru directia de aplicare a fortei radiala
si cu 22% mai mici pentru directia de aplicare a fortei
tangentiala, fata de valorile obtinute pentru lemnul de
salcam din nord; pentru lemnul de salcam din sud s-
au obtinut valori apropiate pentru directia de aplicare
a fortei radiala si tangentiala;

e |a forfecarea transversala, valorile obtinute pentru
lemnul de salcdm din sud sunt mai mari cu 5,6%
pentru directia de aplicare a fortei radiala si cu 1%
mai mici pentru directia de aplicare a fortei
tangentiala, fata de valorile obtinute pentru lemnul de
salcam din nord;

e in literatura de specialitate nu s-au gasit date
referitoare la rezistenta lemnului de salcdm la
forfecare longitudinald perpendiculara si forfecare
transversala, pentru comparatie.
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The evaluation of data obtained
experimentally was achieved through the ANOVA
analysis of variation, applied for average values at
the moisture content of samples during tests (Table
4), in order to test the significance level of the
shearing strength depending on the shearing plane
and harvesting region. Thus, the relation between
the shearing plane, harvesting region and shearing
strength was subjected to a factorial analysis of
variance. The statistical indicators from Table 5
present a significant global effect (p<0,05) for each
individual case. This is generated by the main effect
of factors, namely “shearing plane orientation”
(p<0,05), for each individual case and “area of
harvest” (p<0,05) for the longitudinal shearing
strength parallel and perpendicular to the grain only,
while Sig.=0,379 (p>0,1) generates an insignificant
effect of the “area of harvest” factor upon the cross
shearing strength. The cumulative effect of the two
factors is insignificant (p>0,1) for the cross shearing
strength and longitudinal shearing parallel to the
grain, but significant (p<0,1) for the longitudinal
shearing perpendicular to the grain.

CONCLUSIONS

e whatever the source of wood and the shearing
type, higher values were obtained when using the
tangential direction for the shearing plane, compared
to the radial one;

e in the case of longitudinal shearing parallel to the
grain, the values obtained for the black locust wood
from South are 4,3% higher for the radial direction
and 4% for the tangential one, compared to the
values obtained for the wood from North, although
maximum values were achieved for the wood from
North;

e for the longitudinal shearing parallel to the grain,
when compared to data from reference literature
(Table 1), the values are higher, whatever the
source of wood is;

e in the case of longitudinal shearing perpendicular
to the grain, the values obtained for the wood from
South are 6% higher for the radial direction and 22%
lower for the tangential one, compared to the wood
form North; close values for the radial and tangential
direction were obtained for the wood from South;

e for the cross shearing strength, the values
obtained for the wood from South are 5,6% higher
for the radial direction and 1% lower for the
tangential direction of force, compared to the values
obtained for the wood from North;

e within reference literature no data concerning the
longitudinal shearing strength perpendicular to the
grain and cross shearing strength of black locust
wood were found.

36




ONLINE ISSN 2069-7430
ISSN-L 1841-4737

PRO LIGNO

Vol. 7 N°2 2011

www.proligno.ro pp- 30-38
Tabelul 4/ Table 4
Rezistenta lemnului la forfecare — valori medii / Wood shear strength-mean values
Orientare Zona de Tip forfecare / Shearing type
plan recoltare / Transversala / Long. Paralela/ Long. Perpendiculara /
forfecare / | Area of Cross Parallel to the grain Perpendicular to the grain
Shearing harvest media / STDV media/ STDV media/ STDV
plan mean mean mean
orientation
Radial / Nord/ North 50.0600 4.86020 | 16.0300 | 2.21049 5.3722 0.99734
Radial Sud/ South 52.6400 4.45379 | 16.8150 | 1.54525 5.4361 0.78883
Tang. / Nord/ North 53.9573 445713 | 17.5193 | 2.73989 7.0156 1.64107
Tang. Sud/ South 53.3473 3.25182 | 18.2743 | 2.00464 5.7089 0.91102
Tabelul 5/ Table 5
Rezistenta lemnului la forfecare — analiza ANOVA / Wood shearing strength - ANOVA results
Sursa de variatie / Suma de Grade de Media Raportul de Valoarea de
Source of variation patrate /Type | libertate / patratica variatie / probabilitate
Il sum of df /Mean square | Variation ratio F / Sig.
squares
Variabila dependenta: Rezistenta la forfecare transversala / Dependent variable: Cross shearing strength
Corrected Model 132.225° 3 44.075 2.386 0.079
Intercept 165382.350 1 165382.350 8951.907 0.000
Orientare plan forfecare / 79.511 1 79.511 4.304 0.043
Shearing plan orientation
Zona de recoltare / Area 14.553 1 14.553 0.788 0.379
of harvest
Orientare plan forfecare 38.160 1 38.160 2.066 0.156
*Zona de recoltare /
Shearing plan orientation
* Area of harvest
Error 1034.54 56 18.475
Total 166549.149 60

Variabila dependenta: Rezis
parallel to the grain

tenta la forfecare longitudinala paraleld / Dependent variable: Shearing strength

Corrected Model 110.662 3 96.887 7.848 0.000
Intercept 47112.437 1 47112.437 10024.119 0.000
Orientare plan forfecare / 86.937 1 86.937 18.497 0.000
Shearing plan orientation

Zona de recoltare / Area 23.716 1 23.716 5.046 0.026
of harvest

Orientare plan forfecare 0.009 1 0.009 0.002 0.965
*Zona de recoltare /

Shearing plan orientation

* Area of harvest

Error 733.186 156 4.700

Total 47956.284 160

Variabila dependenta: Rezis

strength perpendicular to the grain

tenta la forfecare longitudinala perpendiculara

/ Dependent variable: Shearing

Corrected Model 31.925° 3 10.642 8.281 0.000
Intercept 2492.062 1 2492.062 1939.340 0.000
Orientare plan forfecare / 16.522 1 16.522 12.857 0.001
Shearing plan orientation

Zona de recoltare / Area 6.950 1 6.950 5.409 0.023
of harvest

Orientare plan forfecare 8.453 1 8.453 6.578 0.013
*Zona de recoltare /

Shearing plan orientation

* Area of harvest

Error 87.380 68 1.285

Total 2611.368 72
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Ca o concluzie finala se poate spune ca, valorile
obtinute in testele de fincercare la forfecare ale
lemnului de salcdm provenit din doua zone
geografice din Romania sunt superioare valorilor din
literatura si recomanda aceasta specie pentru
aplicatii in care lemnul este supus la forfecare.
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As a final conclusion, it is worth to be mentioned
that, the values obtained, during the shearing
strength of black locust wood harvested from two
geographical areas of Romania, are higher than all
data from reference literature and they reccommend
this wood species for applications where wood is

subjected to shearing stress.
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