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ABSTRACT

In this study, the effects of type of wooden material and cutting section of wood
on the holding strength of screw nut have been researched. For this purpose, the
specimens prepared from scots pine (Pinus sylvestris L.) wood, beech (Fagus
orientalis Lipsky.) wood and oak (Quercus petraea Lieble.) were applied. The
tests of static tensile strength according to the standards of ASTM-D 1767-68. As
the results, the tensile strength of screw is the highest in oak and the lowest in
scots pine wood according to the wood type. The highest value has been obtained
as radial to growth rings and the lowest as along the grain. Technical and
economical benefits can be provided with taking these test results into
consideration.

Key Words: Screw nut, scots pine, beech, oak, cutting section, joint, nut, holding
strength, furniture

FARKLI AGAC MALZEMELERDE KESiS YONUNUN SOKET ViDA TUTMA

MUKAVEMETINE ETKILERIi
OZET

Bu ¢alismada, aga¢ malzeme tiirii ve aga¢ malzeme kesis yoniiniin soket vida
tutma mukavemetine etkileri arastirilmistir. Bu amagla saricam (Pinus sylvestris
L.), Dogu kayini (Fagus orientalis Lipsky.) ve mese (Quercus petraea Lieble.)
odunlarindan hazirlanan 6rneklere ASTM-D 1767-68 esaslarina uyularak statik
¢ekme direnci deneyleri uygulanmistir. Sonug olarak, agac tiirii i¢cin soket vida
tutma direnci en yliksek mesede en diisiik sarigamda, kesig yonii i¢in en yiiksek
yillik halkalara radyal, en diisiik liflere paralel yonde elde edilmistir. Bu deney
sonuglarinin dikkate almnmasi ile mobilya konstriikksiyon tasariminda ilgililere
teknik ve ekonomik yararlar saglanabilir.

Anahtar Kelimeler: Soket vida, sarigam, Dogu kaymi, mese, kesis yoni,
birlestirme, vida, tutma direnci, mobilya

1. GIRIS 1. INTRODUCTION

Various

Insanlik tarihinin ¢ok eski donemlerinden beri
kullanilmakta olan mobilya iretiminde ¢esitli ahgap
birlestirme teknikleri uygulanmaktadir. Giiniimiizde
makine Uretimine uygun yeni birlestirme teknikleri de
gelistirilmektedir. Mobilya iretiminde birlestirmeler,
mobilya  elemanlarim1  birbirine  baglamak,  artik
malzemeleri degerlendirmek ve daha genis yiizeyler elde
etmek i¢in kullanilir. Bu maksatla kullanilmakta olan
vidalar, soket vidalar, ¢iviler, civatalar ve 6zel baglanti
elemanlar1 mekanik baglanti saglayan gereglerdir (1).

Cerceve konstritksiyonlu mobilyada, kavelali tutkalli,
zrvanali tutkalli ve alternatif baglanti eleman: (multifix ve

wood joint techiques were applied on
furniture production since the very old times of human
history. In our day new joint techiques which are suitable
for machine production are used for binding the parts of
furniture, for utilizing the remnant materials and for
gaining wider surfaces. The nuts, screw nut, nails, bolts,
and special binding parts used for this reason are the
equipments which provide mechanical bindings (1).

Dowel, mortise-tenon joint, some alternative joints and
combinations of these joints are used in frame
construction furniture. Demontable joints made by using
alternative joints are found more successful (2).
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minifix) ile bunlarin kombinasyonundan olusan baglantilar
tizerinde demonte baglanti saglayan alternatif baglanti
elemanlar1 ile yapilan birlestirmeler daha basarili
bulunmustur (2).

Farkli agag tiirleri ile yapilan soket vida tutma direnci
en yiiksek Dogu kayininda elde edilmistir (3).

Cergeve konstriiksiyonlu masa ayak-kay1t
birlestirmelerde soket vidali demonte birlestirmelerin sabit
birlestirmelerden daha basarilt oldugu bildirilmistir (4).

Demonte masa ayak-kayit birlestirmelerden civata ve
vidalarm etkisinden bagimsiz olarak kayit yiiksekliginin

birlestirme  mukavemeti  iizerinde etkili  oldugu
bildirilmistir (5).
Cerceve  konstrilksiyonlu ~ mobilya  iiretiminde

uygulanan “T” birlestirmelerde demonte birlestirmelerin
sabit birlestirmelere gore daha basarili oldugu belirtilmistir

(6).

Kutu konstriiksiyonlu mobilya kdse birlestirmelerde
tutkalsiz demonte (multifix, minifix) birlestirmeler tutkalli
(sabit) birlestirmelerden daha basarili bulunmustur (7).

Dogu kaymi, werzalit, lif levha ve yonga levhalarin
vida tutma direnci arastirilmig, en yiiksek vida tutma
direnci Dogu kayini ve werzalitte elde edilmistir (8).

Kenarlart (cumba) masifli ve kaplamali yonga
levhalarda en yiiksek vida tutma direnci masiflenmis
yonga levhada elde edilmis, acilan 6n deliklere (pilot hole)
uygulanan tutkalin, vida tutma direncini énemli miktarda
artirici etki yaptigi tespit edilmistir (9).

Yonga levha, lif levha, werzalit ve Dogu kayimninda
ylizeye paralel ve dik yonlerde vida tutma kabiliyetleri
bakimindan en iyi sonucun Dogu kayminda elde edildigi
bunu sirastyla werzalit, lif levha ve yonga levhanin
izledigi bildirilmistir (10).

Dogu kayni(Fagus orientalis Lipsky.), Dogu ladini
(Picea orientalis L.) ve etiket yongali levha (Waferboard:
WFB)’larda en yiiksek ¢ekme direnci Dogu kayiminda,
¢ivi tutma kabiliyeti bakimindan ise en yiiksek ¢ekme
direnci ladinde elde edilmistir (11).

Mobilya masa ayak kayit birlestirmelerde demonte
mekanik baglanti saglayan soket—vidali birlestirmeler, rijit
birlestirme saglayan tutkalli birlestirmelere gére daha
basarilt bulunmustur (12).

Soket vida tutma direnci {izerinde soket vida boyunun
dogru, capinin ters orantili etkisi oldugu, 6ndelik ¢ap orani
ve vida dis adim ile dis yliksekliginin de bu bakimdan
etkili oldugu bildirilmistir (13).

Cerceve konstriiksiyonlu mobilya kavelali
birlestirmelerde, desmodur-VTKA tutkali ile yapistiriimis
mese odununun radyal yonde en iyi sonucu verdigi
bildirilmistir (14).

Bu calismada, mobilya iiretiminde kullanilan bazi agag
malzemelerde kesilis yonlerinin (liflere paralel, yillik
halkalara radyal ve teget) soket vida tutma direngleri
karsilastirilmigtir.

2- MATERYAL METOD
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The highest holding strength of threaded insert was
found on the beech wood as a result of an experience
applied on different wood species (3).

In table rail joints with frame construction screw nut
demontable joints were found more successful than stable
joints (4)

It was informed that the rail height effected the joint
strength in demontable table rail joints (5).

It was found that demontable joints were more
successful than stable joint in “T” joints used in the
production of frame construction furniture (6).

It was found that demontable joints without glue were
more successful than stable joints with glue in corner
joints of case construction furniture (7).

Screw holding strength of beech, werzalut (mould
pressed and coated elements), medium density fiberboard
and particle board was researched and the highest screw
holding strength was achieved in beech wood and
werzalut (8).

The highest screw holding strength was achieved in
particle boards with massive edges and plywood. It was
found that the glue applied on the pilot holes increased the
screw holding strength greatly (9).

The best result was achieved in beech wood when
particalboard, medium density board and werzalut were
compared about the ability of screw holding strength
parallel and straight to the surfaces. Werzalut, medium
density fiberboard and particle board follows the beech
wood in this order (10).

The highest tensile strength was achieved in beech
wood when compared with picea wood and waferboard.
The highest tensile strength was achieved in picea wood
from the point of view of screw holding ability (11).

Screw nut joints were found more successful than
stable joints in demontable joints (12).

Screw nut height was found to be proportional and
diameter was found to be disproportional on the screw nut
holding strength. It was also informed that the hole
diameter rate, screw tooth height were very important on
this matter (13).

It was informed that oak wood glued with desmodur-
VTKA glue gave the best result in the radial section in
frame construction furniture with dowel joints (14).

The relation is given below for “T” type double linked
frame joints in frame construction joint.

F= 0,192 x SXJ (ED)*®

Here it is; SX = Compressive strength of wood
material at 12% moisture

J= Interior moment leg of joint

ED= Distance of sock to the joint surface

In this study cutting section of some wood material
used in furniture production was compared with screw nut
holding strength.

2- MATERIAL METHOD
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2.1. Aga¢ malzeme

Agac malzeme olarak mobilya endiistrisinde yaygin
olarak kullanilan sarigam (Pinus sylvestris L.), Dogu
kaymi (Fagus orientalis Lipsky.) ve mese (Quercus
petraea Lieble.) odunlart segilmistir. Aga¢ malzemeler
Ankara sitelerden sulamali halde rasgele secilmistir.
Denemelerde kullanilan aga¢ malzemelerin literatiirde
verilen fiziksel ve mekanik oOzellikleri Tablo 1°de
verilmistir.

2.1. Wooden Material

Scots pine (Pinus sylvestris L.), beech (Fagus
orientalis Lipsky.), and oak (Quercus petraea Lieble.)
which are widely used in furniture industry were chosen as
the wooden material. The wooden material was chosen at
randomly select from Ankara Siteler. The physical and
mechanical properties of the wooden material used for
experiments are shown in Table 1.

Table 1. Physical and mechanical properties of the wooden material (15)
Cizelge 1. Aga¢ malzemelerin fiziksel ve mekanik 6zellikleri (15)

Scots pine (Pinus sylvestris L.) Beech (Fagus orientalis Lipsky.) Oak (Quercus petraea Lieble.)
SARICAM DOGU KAYINI MESE
Density/ Do 0,49 g/cm’ Density/ Do 0,68 g/cm’ Density/ Dy 0,65 g/cm’
Yogunluk Dy, Yogunluk Dy, Yogunluk Dy,
0,51 g/cm’ 0,72 g/cm’ 0,69 g/cm’

Shrink B: %4,2 Shrink B: %5,8 Shrink B: %4,0
Percentage/ P, %7,2 Percentage/ P %11,8 Percentage/ P, %7,8
Daralma By %11,9 Daralma By %17.,9 Daralma By %12.,2
Yiizdesi Yiizdesi Yiizdesi
Modulus of elasticity/ 12260 N/mm? Modulus of elasticity/ 15700 N/mm?® Modulus of elasticity/ 11500 N/mm?
E-Modiilii E-Mod. E-Modiilii E-Mod. E-Modiilii E-Mod.
Bending strength/ o | 77 N/mm’ Bending strength/ op | 120 N/mm’ Bending strength/ o | 86 N/mm’
Egilme Direnci Egilme Direnci Egilme Direnci
Tensile strength/ o¢// 103 N/mm’ Tensile strength/ o¢// | 132 N/mm’ Tensile strength/ o¢// | 88 N/mm’
Cekme Direnci Cekme Direnci Cekme Direnci
Compression 46 N/mm’ Compression 60 N/mm” Compression 60 N/mm*
Strength/ Opy/ Strength/ Oy Strength/ Opy/
Basing Direnci Basing Direnci Basing Direnci
Tenacity/ a 0,39-0,70 kN/cm Tenacity/ 0,98 kN/cm Tenacity/ a 0,59 kN/cm

2.2. Soket vida

Soket vidalar  degisik sistemlerde ¢esitli cap ve
boyutlarda cesitli metallerden veya plastikten ici ve dist
vida disli hazirlanabilen baglanti geregleri olarak ve ¢ok
amacli baglant1 elemanlar sinifinda tanimlanabilir (3).

Tutkalli baglama gerektiren konstriiksiyonlar da
takviye edici olarak kullanilabildigi gibi cesitli amaglarla
doniisiimli mekanik baglantiyr gerektiren uygulamalarda
da Dbasariyla kullanilmaktadir. Uygulandigi  agag
malzemede spiral ve kama prensiplerinin etkisiyle saglam
bir baglantt yapar (3). Sekil 1’de soket vida ve yardimct
aparat olarak kullanilan yuvarlak bashh metrik vida
gosterilmisgtir.

2.2. Screw nut

Screw nuts were joint equipments made from metal
and plastic equipments various diameters and
measurements. Screw nuts can be used as strengthening in
the construction requires glued stable joints. Screw joints
can also be used successfully in the construction which
require various demontable joints. They provide strong
joint on the wooden material they are used with the effect
of the spiral and dagger principles. Screw nut and circle
metric screw are shown in the Figure 1. (3)

i
o N — o)
13
35 13|
Metric Nut Screw Nut
Metrik vida Soket-vida

Figure 1. Samples of screw nut and metric nut (measurements mm)

Sekil 1. Soket ve metrik vida drnekleri (dl¢iiler mm)
2.3. Deney Orneklerinin Hazirlanmasi

Sarigam, Dogu kayii ve mese odunlarindan 75 x 75 x

2.3. Preparing the experimental samples
Totally 90 experimental samples were prepared from
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20 mm O6lgiilerinde elde edilen toplam 90 adet deney
ornegi (Sekil 2.) sicakligr 20 + 2°C ve bagil nemi %65 + 3
olan iklimlendirme odasinda hava kurusu rutubete (rq =
%12) ulasincaya kadar bekletilmislerdir. Bunun sebebi
normal sicakliktaki kapali yerlerde odunlarin kuruma ile
elde edecekleri hava kurusu rutubeti miktarinin %7-15
arasinda  olmasidir  (16). Deney orneklerinin
kondisyonlanmasinda TS 2470, rutubet tayininde ise TS
2471 de belirtilen esaslara uyulmustur (17,18).
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the scots pine, beech and oak wood with these
measurements; 75 x 75 x 20 mm (Figure 2). The wooden
materials were kept at 20 + 2 °C and 65 £ 3 % relative
humidity until their weights became stable by holding
them conditional room. The reason of this is; woods dried
in normal heat have moisture rate between %7-15.
Moisture of experimental samples were determined
according to the procedure of TS 2470, TS 2471 (17,18).

Along the grain
Liflere Paralele Yonde Cekme

Across the grain (Tangential)
Yillik Halkalara Teget Yonde Cekme

Figure 2. Experemental samples (measurements mm)
Sekil 2. Deney drnekleri (Olgiiler mm)

2.4.Deneylerin Yapilisi

Cekme direnci deneyleri, 4 tonluk Universal Deneme
makinesinde ASTM-D 1767-68’de belirtilen esaslara
uyularak ve basing kolonunda 2 mm/dak. hiz saglanan
statik yiiklemelerle yapilmis olup (19), deney diizenegi
Sekil 3° te gosterilmistir. Kirllma aninda gostergeden
okunan maksimum yiik (F= N), birlestirmenin mukavemet
alam (A= mm?) i¢in ¢ekme gerilmesi (c¢);

Across the grain(Radial)
Yillik Halkalara Radyal Y6nde Cekme

2.4. Application of experiments

Tensile streght experiments were done in the Universal
Experiment Machines according to the procedures
explained in ASTM-D 1767-68. In the experiments the
static loading speed applied was 2 mm/min. Experiment
mechanism is shown in the Figure 3. Maximum load read
from the scala at the moment of deformation is (F= N).
Tensile strength for the joint field was (A= mm?)
calculated with this formula;
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o¢c=F/A (N/mm?)
esitliginden hesaplanmigtir.

A=nD.L

7 = Sabit say1 (3,14)

D= Soket vida ¢ap1 (§mm)

L= Soket vida etkili boyu (13mm)

Figure 3. Experimental mechanism of tensile streng
Sekil 3. Cekme deney diizenegi

2.5.Verilerin Degerlendirilmesi

Soket vida tutma direncine agag¢ tirii ve ¢ekme
yoniiniin etkilerini belirlemek i¢in ¢oklu varyans analizi
uygulanmustir. Varyans kaynaklarinin karsilikl
etkilesimlerinin anlamli ¢ikmast halinde (a=0.05),
farkliliklarin hangi birlestirme tipi igin énemli oldugunun
tespitinde LSD testi uygulanmustir.

3.BULGULAR

Agag tiirli ve ¢ekme yoOniine gére belirlenen soket vida
tutma direnci ait istatistikler Tablo 2 de, bunlara iliskin
varyans analizi sonuglar1 Tablo 3. de verilmistir.

o¢=F/A (N/mm?)

A=nD.L

n = Constant (3,14)

D= Screw nut diemeter (8mm)

L= Screw nut effective length(13mm)

2.5.Data analysis

Multiple variance analysis was performed to determine
the effects of wood type and tensile section to the screw
nut holding strength. LSD test was used to compare the
mean values of bend strength.

3.RESULT AND DISCUSSION

Statistics about screw nut holding strength demeted
according to wood type and tensile section are given in
Table 2. and variance analysis results about this are given
in Table 3.

131
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Table 2. Statistics about the effects of wood type and tensile section on the screw nut holding strength (N/mm?)
Cizelge 2. Soket vida tutma direncine iligkin istatistikler (N/mm?)

Holding Strength (N/ mm?)/
Tutma Direnci (N/ mm?)
Tensile Section/
WOOD TYPE/ e
AGAC TURU : . G ekme Yonii .
Across the grain (Radial) Across the grain Along the grain
Liflere dik (Radyal) (Tangential) Liflere paralel
o¢/Z =30-60° Liflere dik (Teget) oc ll
oc |

SCOTS PINE Max. 13.37 9.35 8.99
SARICAM Min. 9.87 5.77 6.96

Mean (X) 10.60 7.99 10.60

Ortalama (X)
Standard deviation (S)/ 1.08 0.62 1.08
Standart sapma (S)
BEECH Max. 15.36 13.09 11.06
DOGU KAYINI | Min. 8.59 9.07 8.35

Mean (X)/ 12.78 9.47 12.78

Ortalama (X)
Standard deviation / (S) 1.90 0.83 1.90
Standart sapma (S)
OAK Max. 17.27 17.31 10.74
MESE Min. 12.26 9.15 7.76

Mean (X)/ 15.26 9.26 15.26

Ortalama (X)
Standard deviation / (S) 1.63 1.13 1.63
Standart sapma (S)

Max. : Maximum value
Max. : Elde edilen maksimum deger

Min. : Minimum value
Min. : Elde edilen minimum deger

Table 3. Variance analysis about the effects of wood type and tensile section on the screw nut holding strength
Cizelge 3. Soket vida tutma direncine agag tiirli ve ¢ekme yoniiniin etkilerine iligkin varyans analizi tablosu

Source/ Degrees  of | Mean of | Mean of | Value F/ Probabilitiy
Varyans Kaynaklart freedom/ Square/ square/ Hesaplanan
Serbestlik Kareler Kareler F P< %5
Derecesi Toplami Ortalamast
Wood type (A)/ 2 196.903 98.452 43.6362 0.0000
Agac Tiirii (A)
Tensile section (B)/ 2 240.401 120.200 53.2759 0.0000
Cekme Yonii (B)
AXB 4 44.932 11.233 4.9787 0.0012
Error/ 81 182.751 2.256 - -
Hata
Total/ 89 664.987 - - -
Toplam

Soket—vida tutma direnci iizerinde, agag tiirli, cekme
yonii ve ikili etkilesimde agag¢ tiirii- ¢ekme yOniiniin
etkileri istatistiksel anlamda 6nemli ¢ikmistir (P<%5).

Soket vida tutma direncine etkinin hangi gruplar
arasinda 6nemli olup olmadigini belirlemek icin LSD testi
yapilarak homojenlik gruplart (HG) belirlenmistir. Daha
sonra LSD kritik degeri kullanilarak yapilan karsilagtirma
sonuglar1 Tablo 4 ve 5’te verilmistir.

According to the results of variance analysis it was

understood that the effects of the type of wood, tensile

section, type of wood — tensile section on the screw nut

holding strength were statistically significant (P<%5).

LSD test was done to determine which one of the
groups were significant and the homogene groups (HG)

were determined. Comparison results are given by using

LSD critical value in Table 4 and 5.
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Table 4. LSD test comparison result about wood type and tensile section
Cizelge 4. Agag tiirli ve gekme yOniine ait LSD testi karsilastirma sonuglart

Screw Nut Holding Strength (N/mm?)/
W_OOd Type Soket vida Tutma Direnci (N/mm?)
Agag tiirii } HG
Scots Pine 8.812 C
Sarigam
Beech 11.165 B
Dogu kaym
Oak 12.374 A
Mese
Tensile Direction/
Cekme yonii
Across the grain (Radial) o¢/® 12.893 A
Liflere dik (Radyal)
Across the grain (Tangential) ¢ L 10.547 B
Liflere dik (Teget )
Along the grain c¢ /! 8.911 C
Lifler paralel

LSD * 0.7983
LSD : Least significant Difference/ En kiigiik onemli fark

X : Mean/ Aritmetik ortalama HG: Homogene Groups/ Homojenlik grubu

Table 5. LSD test wood type — tensile section comparison result

Cizelge 5. LSD testi ikili karsilagtirma sonuglari

Screw Nut Holding Strength (N/mm?)/
Wood Type/ Tensile Section/ Soket vida Tutma Direnci (N/mm?)
Agag tiirii Cekme yoni } HG
Across the grain (Radial) oL 7.99 EF
SCOTS PINE/ | Liflere dik (Radyal)
SARICAM Across the grain (Tangential) og¢ L 10.64 CD
Liflere dik (Teget )
Along the grain og ll 7.82 F
Lifler paralel
Across the grain (Radial) cc/° 9.49 D
BEECH/ Liflere dik (Radyal)
DOGU Across the grain (Tangential) o¢ L 12.78 B
KAYINI Liflere dik (Teget )
Along the grain o ll 11.23 C
Lifler paralel
Across the grain (Radial) o¢/L° 9.26 DE
Liflere dik (Radyal)
OAK/ Across the grain (Tangential) o¢ L 15.26 A
MESE Liflere dik (Teget )
Along the grain og !l 12.61 B
Lifler paralel
LSD +1.383
4. SONUCLAR, TARTISMA VE ONERILER 4. CONCLUSION

Agag tiirleri arasinda en yiiksek soket vida tutma
direnci mesede (15.267 N/mm?), en diisiik ise sarigamda
(8.137 N/mm?) elde edilmistir. Bu durum mese odunun
hiicre ¢eperlerinin kalin, trahe sayisinin fazla, limen
boslugunun dar ve malzeme yogunlugunun yiiksek

olmasindan, sarigamda ise hiicre c¢eperlerinin ince
limenleri genis ve malzeme yogunlugun disiik
olmasindan kaynaklanmis olabilir.

Cekme yonlerine gore bagar1 siralamasi; yillik

halkalara radyal (L), teget (L) ve lifler yonii (/)

The highest screw nut holding strength was achieved in
oak wood (15.267 N/mm?) and the lowest was achieved in
scots pine wood (8.137 N/mm?). This may be the result of
this: Oak wood has thick cell-wall, multi pore number,
little lumen and high material density where as scots pine
has thin cell-wall, big lumen and low material density.

Success order according to tensile sections; radial to
growth rings (1), tangential (L) and along the grain (//).
Wood rays hold the screw nut at radial section. Early
growth and automn woods hold the screw nut circular at
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seklindedir. Radyal yonde ¢ekmede soket vidalar 6z 1s1n
yoniinde baglandig: i¢in o diizlemde bulunan yillik halka
icindeki ilkbahar ve yaz odunu kusagi dairesel olarak
kavrayacagindan yiiksek, teget yonde ¢ekmede ise vida
liflere paralel ve yillik halkalar yoniinde oldugu i¢in sarma
olmayacagindan tutma mukavemeti diisiik ¢ikmis olabilir.

Agag tiirii-cekme yonii ikili etkilesimine gore ¢ekme
direnci en yiiksek mesede radyal yonde, en diisiik ise
saricamda lifler yoniinde elde edilmistir. Bu durum mese
ve Dogu kayininda ilkbahar odunu traheleri, sarigamda ise
traheid ¢aplarimin biiyilik ve bunlarin odun yapisina katilim
oranlarinin fazla olmasindan kaynaklanmis olabilir. Ayrica
mesenin yogunlugunun ( Jo=0.65 g/crn3 ) sarigama ( fo=
0.49 g/em’® ) gore yiiksek olmasinda etkili olmus olabilir
(16). Bilindigi gibi yogunlugu yiiksek odun vida giris ve
¢ikisinda daha yiiksek zorlama gosterebilir.

Literatiirde ~ yapilan  c¢aligmalar
yogunlugu yiiksek aga¢ malzemelerin vida tutma
direnglerinin yiikksek oldugu goriilmektedir. Yapilan
calisma da bu durumu dogrulamaktadir (3,8,10,11,13). Bu
calismalar 1s181nda, yogunlugu yiiksek aga¢ malzemelerin
bosluk miktarinin az olmas: vidanmn tutma kabiliyetini
arttirdig1 soylenebilir.

incelendiginde

Aga¢c malzemelerin kullanim yerlerine goére denge
rutubet miktarlarinin  (rg) degistigi  bilinmektedir
(Kaloriferli yerlerde: %8-10, soba ile 1sitilan yerlerde:
%10-12, bahge mobilyalar1 ve dis cephelerde: %12-15tir)
(16). Bu baglamda aga¢ malzeme agisindan rutubetin,
baglant1 elemani olarak da soket vida boyu, ¢ap1 ve
tiirliniin tutma performansina etkisi arastirilabilir.

Sonug olarak; mobilya konstriiksiyon tasariminda, vida
tutma direnci bakimindan liflere dik (radyal) yonde
baglant1 yapilacak sekilde kesilmis yogunlugu yiiksek
agac malzemeler tercih edilebilir. Uygulamada bu yonde
elde edilen yogunlugu yiiksek malzemelerin yapilan
birlestirmenin mukavemetini arttirarak, daha saglam
konstriiksiyonlu mobilya iiretimine olanak saglayacagi
sOylenebilir.
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radial section. Because of this tensile stregth is higher at
radial section. Tensile strength is lower since the screw
nut is along the grain at tangential section.

According to the effects of wood type — tensile section
the highest tensile strength was achieved in oak wood at
radial section, the lowest was achieved in scots pine at
along the grain. Screw nut holding strength is higher in
oak wood and beech wood because their early growth
wood pores are great in number. It’s lower in scots pine
because traheids are great in number in scots pine and they
have wide dimeter. Oak wood has higher density ( [, =
0.65 g/em® ) when compared with scots pine ( Jo = 0.49
g/cm3 ) and this can be another reason for this. As it’s
known the wood that has high density can endure
effectively in nut’s going in and out (16).

When the studies observed in literature we can see that
screw nut holding strength is higher in wooden materials
whose density is higher in wooden material whose density
is high. This study also gives the same result. This study
shows that screw nut holding strength increases when
wooden materials are used which have little lumens and
high density (3,8,10,11,13).

It’s known that moisture content equilibrium of
wooden materials change according to where they are
used. At the places with central heading system: %8-10,
places heated with stove: 10-12, with garden furniture and
outerside furniture: %12-15 (16). According to this; the
effect of moisture of wooden material and the effect of
length, diameter and type of screw nut on the holding
performance can be researched.

As a conclusion, to increase screw nut holding strength
in furniture construction designing wooden materials
which have high density and cut at radial section can be
preperred.
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