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Ozet

Bu calismada; ceviz (Juglans regia L.) ve mahun (Khaya sp.) odunlarinin
250 mm ¢apinda 24 ve 40 disli daire testereler ile 5 ve 9 m/dak. besleme hizlari
uygulanarak bigilmesi sonucu olusacak ylzey dizgunlagunin
karsilastiriilmasi amaglanmistir. Bu maksatla ceviz ve mahun odunlarindan
hazirlanan deney oOrnekleri radyal yonlerde bigilmistir. Bicilen ylzeylerin
diuzgunluk olgumleri TS 930 esaslarina uyularak yapilmistir. Deney
sonuclarina goére en dizglin yuzey ceviz odununda, 40 disli testere ile 5
m/dak.'lik besleme hiziyla elde edilmistir.

Anahtar Kelimeler: Daire testere, Bicme, Besleme hizi, Ylzey puruzlalugu

1. GIRIS

Dinyada genis alanlar kaplayan ormanlar, bu kaynaktan elde edilen hammaddelerin
kullanimindaki artisin dogal sonucu olarak hizla tiketilmektedir. Bu nedenle, hem arastirma
kurumlan hem de dreticiler giderek artan 6nemli sorunlarla karsi karsiyadir. Bitin bunlar
odundan yeni Urunler elde etme yolunda var olan hammadde veya yari mamullerin verimli olarak
kullanimini zorunlu kilmaktadir (MALKOCOGLU/ OZDEMIR 1999).

Mobilyay1 son (riin halinde korumak, gilizellestirmek ve ekonomik degerini arttirmak
amaclyla uygulanan st ylzey islemlerinin basarisi aja¢ malzeme yuzeyinin duzginligine
baghdir. Masif agac malzemenin yiizey dizgiinliginde ise, agag malzemenin cinsi, tekstird ve
kesilis yonu ile alet ve makinelerde islenmesi sirasinda uygulanan besleme hizi, kesme hizi,
kesme derinligi, bigak sayisi ve dis sayisi etkili olmaktadir (RICHTER/ KNAEBE 1995). Bu
konuda yapilan arastirmalardan bazilari asagidaki gibi 6zetlenmistir;

Akcaagag diri odunlarindan alman ornekler liflere dik ydnde ve lifler ydniinde 10°, 20°,
30° ve 45°Tik acilarla ¢ farkli besleme hizi uygulanarak rendelenmistir. Kesme derinlikleri 1:32,
1:16, 1:8 in¢ alinarak elde edilen yuzeylerin karsilastiriimasi sonucunda; besleme hizi, kesme
derinligi ve kesme agisi kiculdikce lifler yoéninde daha dizgin vyizeyler elde edildigi
belirlenmistir (STEWART 1970).
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Ihlamur, mese, ceviz ve kavak odunlarinin rendeleme ve zimparalamada ylzey
dizginligiune, besleme hizi, kesme derinli§i ve odun rutubetinin etkileri arastirilmis. Sonug
olarak; besleme hizi ve kesme derinligi azaldikgca dahadiizgiin yiizeyler elde edilecedi, bu iki
faktordeki artisin ylizey dizginligine olan olumsuz etkilerinin odunrutubetindeki artisla orantili
olarak artacagi gorilmiustir (STEWART 1976).

Hus odununun daire testere ile bigilmesi sirasinda testere dis sayisi ve kesme hizi
artirildikca yiizey puruzlaligunin azalacag belirtilmistir (STUMBO 1960).

Akcaagac, goknar ve ¢cam odunlari U¢ yonde (liflere paralel , liflere dik ve 45° egik)
bicilmis, besleme hizi ve kesme giicii sabit tutuldugunda en iyi sonucu liflere dik yénde bicmede
akcaagac vermis, goknar ve cam ise birbirine yakin ¢ikmistir. Lifler ile 45°’lik agi ve liflere
paralel bigcmede ise en iyi sonug sirasiyla akgaagag, goknar ve cam olarak siralanmistir
(MCMILLIN/LUBKIN 1959).

Serit testerelerde en iyi yizey kalitesinin tum disleri ezilmis egri dis profilindeki testereler
ile bicilen kerestelerde elde edildi§i belirlenmistir (ORS/COLAKOGLU/ KALAYCIOGLU
1991).

Rendelenmis ve zimparalanmis masif mobilyalarda, Dogu kayini odununun sarigam
odununa gore, teget kesitin radyal kesite gore daha piriizsiiz ylzey olusturdugu belirlenmistir.
Ayrica rendeleme ve zimparalamada besleme hizinin ve rutubet artisinin da etkili olacagi
belirtilmistir (BAYKAN 1995).

Rendelenmis ve zimparalanmis Dogu kayini ve saricam odununda, her iki agac tiriinde
yillik halkalara teget yonde daha diizgiin ylzeyler elde edilmistir. Rendelemede kesici bigak
sayisl, zimparalamada ise zimpara numarasi arttikca ytizey purizlilik degerlerinin kugildugu,
besleme hizi arttikga yiizey parizliligunin artti§r gorilmastir (ORS/BAYKAN 1999).

Dogu kayini (Fagus orientalis L.), sarigam (Pinus sylvestris L.), odunlari yillik halkalara
teget ve radyal yonde farkli dis sayilarinda ve besleme hizlarinda bigilmis, en diizgin yizey
saricamda, radyal ydnde bigmede, 5 m/dak. besleme hizinda ve dis sayisi 24 olan daire testerede
elde edilmistir (ORS/ DEMIRCI 2000).

Mese (Quercus petreae L.) ve akasya (Robinia pseudoacacia L.) odunlari yillik halkalara
teget ve radyal yonde 20, 24, 40 disli testerelerle 5 m/dak ve 9 m/dak.’lhik besleme hizlarinda
bicilmis, en dizgin ylzey akasyada, 40 disli testere ile yillik halkalara radyal yodnde tespit
edilmistir (ORS/DEMIRCI 2001).

Odunun yiizey kalitesini inceleme ve degerlendirmek igin degisik metodlar kullaniimis
olup, en uygununun  dokunmak igneli tarama yontemi  oldugu  bildirilmistir
(SIEMINSKI/SKARZYNSKA 1989).

Ulkemiz orman kaynaklarinin sinirli olmasi ormanlardan elde edilen ham maddelerin en
optimum sekilde kullanimini  ve islenmesini gerektirmektedir. Ormandan elde edilen
hammaddeler belli islemlerden gegerek tekrar ahsap endustrisinin hizmetine sunulmaktadir.
Ahsap endistrisinde aga¢c ve aga¢ kokenli Grinlerin (retiminden sonraki yilizey Kkaliteleri,
islemlerinin ve kullanilan isleme tekniklerinin 6zelliklerine baghdir. isleme tekniklerinin
gelistirilmesi Gretimde verimliligin artmasini saglayacaktir.

Ayrica Ust yizey islemlerinin kalitesi de, bu islemlerden 6nceki ylzey hazirlik islemlerine
baghdir. Kesme ve bigcme islemlerinde ne kadar dizgun yuzeyler elde edilirse hazirlik islemlerinin
zamani ve maliyeti de azalmis olacaktir. Bu nedenle kesme ve rendeleme islemlerinde optimum
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kesme sartlarinin bilinmesi islem sonrasinda olusacak yuzeyin kalitesini ve dolayisiyla Ust yuzey
hazirhk islemleri ile st yuzey islemlerinin kalitesini ve maliyetini etkileyecektir.

Bu calismada, mobilya endistrisinde estetik degeri yiiksek olan ceviz (Juglans regia L.) ve
mahun (Khaya sp.) odunlarinin en duzgin ylzeyi verebilmesi i¢in optimum bi¢me sartlarinin
ortaya konulmasi amaciyla 24 ve 40 digsli daire testerelerle yillik halkalara radyal yonlerde, 5 ve 9
m/dak. besleme hizlarinda bicilmesi sonucunda elde edilen yizeylerin dizglnlukleri
karsilastirilarak daire testerelerdeki dis sayisi ve besleme hizinin agac tiriine goére etkileri
belirlenmeye calisiimistir.

2. MATERYAL METOB
2.1 Agag Malzeme

Ulkemizde masif mobilya tretiminde yaygin olarak kullanilan aja¢ malzemeden ceviz
(Juglans regia L.) ve mahun (Khaya sp.) keresteleri Ankara’daki kereste isletmelerinden
kullanima hazir kurutulmus kereste seklinde temin edilerek atelye kosullarinda kaba ve temiz
Olgulendirmeler yapilarak deney numuneleri hazirlanmistir.

2.1.1 Ceviz (Juglans regia L.)

Diri odunu sarimsi veya kirmizimsi kil renginde, 6z odunu ise kil rengimsi kahve
renklidir. Oz 1sinlan gézle gorillmez. Yilhk halkalari kesin ve belirgin bir sekilde birbirinden
ayrilir. Estetik yapisindan dolay! ideal bir masif mobilya olup, kaplama uretimi, kakmacilik,
oymacilik, kapi ve model yapiminda kullanilir (ORS/KESKIN 2001)

2.1.2 Mahun (Khaya sp.)

Diri odunu gri, 6z odunu ise tiire gore sari ile kirmizimsi kahverengi arasinda degisir.
Yillik halkalari belirsizdir. Enine kesitte 6z 1sinlar gortulir. Odunu sert, dizgin dokulu ve
dayanikli olup, yapilarin i¢c ve dis bdlimlerinde dograma, parke, merdiven yapiminda, gemicilik
sanayiinde, oyma ve kakma islerinde, muzik aletleri yapiminda, klasik mobilyalarda masif ve
kaplama olarak kullanihr (ORS/KESKIN 2001).

2.2 Testere

Mobilya endustrisinde masif bicmek igin en ¢ok kullanilan testerelerden biri olarak 250
mm c¢apinda ve 24, 40 disli testereler kullanilmistir. Testere geometrisi Sekil |’de, buna iliskin
degerler ise Tablo I'de verilmistir.

Tablo 1: Bigmede Kullanilan Daire Testere Geometrisi Degerleri (SIEMINSKI/SKARZYNSKA 1989)
Table 1:  The Values of Circuiar Saw Geometry Used in Saw

Dis sayisl! (2) Dis adim1 (tz), (mm) Dis yukseldigi (hz), (mm) Talas acisi (a), (°)
Tooth number Tooth distance Tooth height Sawdust angle
24 33 15 20

40 20 15 20
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M

Sekil 1:  Bi¢cmede kullanilan daire testere dis geometrisi (SIEMINSKI/SKARZYNSKA 1989)
Figire 1: Tooth geometry of circular saw used in saw

2.3 Deney Orneklerinin Hazirlanmasi

Kereste saticilarindan 200x20x6 cm boyutlarinda temin edilen keresteler dncelikle serit
testere makinasmda 50x6x2 cm boyutlarina getirilerek sicakligi 20 + 2 °C ve bagil nemi % 65 + 3
olan iklimlendirme odasinda ortalama % 12 rutubete ulasincaya kadar bekletilmistir (Rutubet
tayininde TS 2471 esaslarina uyulmustur). Rutubet miktari %12 olan masif agag malzemeler 5
m/dak. ve 9 m/dak. besleme hizlan uygulanarak, diri odun kisimlarindan yillik halkalara radyal
yonlerde 10x50x160 mm boyutlarinda bigilmislerdir. Orneklerin arka yiiziine islem tird
sembollerle belirtilmistir (TS-2471 1976). Yapilan calismalarda bigme isleminde radyal yonin
teet yone gore, rendelemede ise tedet yonin radyal yone gore daha dizgiin yizeyler verdigi
belirlenmistir. Bundan dolayi ¢calismada kesis yonu olarak radyal yon tercih edilmistir.

2.4 Deneylerin Yapilsi

Odunun yiizey kalitesini inceleme ve degerlendirmek icin degisik metodlar kullaniimis
olup, en uygun yéntemin dokunmak igneli tarama yontemi oldugu bildirilmistir (STUMBO
1960). Bu nedenle yiizey puriuzlilik degerlerinin belirlenmesinde bu ydntemin kullaniimasi
kararlastiriimistir.

Yiizey piriizlulugi, dokunmali igneli tarama yontemi igin Hacettepe Universitesi Mesleki
Teknoloji Yiksekokulu Adgagisleri Endistri Muhendisligi Bélimi  laboratuarinda mevcut
Mitutoyo SJ-301 ylizey purtzluluk olclim aleti kullanilarak olculmistir. Agac malzeme igin
yapilacak dl¢limlerde Uretici firma dnerilerine uyularak, 6lgme hizi 15 mm/dak., igne yaricapi 5
pm, igne ucu acisi 90° secilmis, 6rnek yiizeyleri tzerinde cizilmeyi dnlemek maksadiyla tarama
kolu yiikii 10 g’ dan az tutulmustur. Olgmeler 20 + 2 °C ve % 65 * 3 bag§il nem sartlarinda,
titresimsiz ve giriltiden uzak ortamda yapilmistir. ,

Degerlendirme icin liflere dik ydnde iki &élcim yapilarak ortalamasi alinmis, tarama
ignesinin ucu hiicre bosluguna takildiginda élgmeler tekrarlanmistir. Tarama uzunlugu (it) 12
mm, ornekleme uzunlugu (Ac) 2.5 mm secilerek purazlilik degerleri +0.01 pm duyarlilikla
belirlenmistir (ANONIM). Ayrica dlgiimlerde TS 930 da belirtilen esaslara uyulmustur (TS-930
1989).
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2.5 Verilerin Degerlendirilmesi
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Daire testerelerde bigilmis aja¢ malzemede yiizey purizluligine, agag tird, testere dis
say1sl ve besleme hizinin etkilerinin belirlenmesi i¢in toplam 32 adet érnek (256 6l¢um) Uzerinde
elde edilen verilere ¢oklu varyans analizi uygulanmistir.Varyans analizinde dogrusal model
kullantimistir. Yizey pariazltlik degerleri ortalamalarinin karsilastiriimasinda DUNCAN testi

kullaniimistir.

3. BULGULAR

Yizey pulrazlilugine aga¢ turt, dis sayisi ve besleme hizina gére belirlenen yizey
purtzluluk degerleri Tablo 2.’de, bunlara iliskin varyans analizi sonuclan Tablo 3.’te verilmistir.

Tablo 2: Yuzey Purtzluluk Ortalama Degerleri (Ra) jim
Table 22 Mean Value of Surface Roughness

AGAG TURU CEViz
WWOOD SPECIES WALNUT
DiS SAYISI 40 "

TOOTH NUMBER

BESLEME HIZI (m/dak)
FEED SPEED (m/min)

= Ust Deger

@ [95]

ik Upper Value 749 948 935 1194

x £

o)

& é Alt Deger 367 604 643 836
Lower Value ' : ' )

v u £

38-

SL T

< % & Ortalama

2 @ Mean 563 761 803 10.08

P} b (X)

a

. &

= < Standart Sapma 091 093 076 0.5

Standard Deviation (S)

10.79

8.20

9.14

0.62

40

MAHUN
MAHOGANY
9 5
13.70  13.97
812 834
10.42  10.64
157 1.30

24

18.53

10.18

11.87

1.65
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Tablo 3: Yizey Pirizlulugine Adag Tird, Dis Sayisi Ve Besleme Hizinin Etkilerine iliskin Goklu
Varyans Analizi Sonuglari

Table 3:  Analysis of Variance Related to The Effect of Wood Species, Tooth Number and Feed Rate
to Surface Roughness

Serbestlik
Varyasyon . Kareler Kareler
Derecesi Hesaplama F
Kaynaklari Toplami Ortalamasi - P<(».05
Sources of Variation Degree of Sum of Squares M S F Ratio
Freedom q ean Squares
Agag Turd (A) 1 445.693 445.693 339.8566 0.0000~
Wood Species
Dis Sayisi (B)
Tooth Number 1 227.438 227.438 173.4299 0.0000*
A XB 1 13.367 13.367 10.1927 0.0016*
Besleme Hizi (C) 1 167.254 167.254 1275374 0.0000*
Feed Speed
AXC 1 7.481 7.481 5.7047 0.0177*
BXC 1 0.109 0.109 0.0831 ns.
AXBXC 1 0.029 0.029 0.0221 n.s.
Hata / Error 248 325.231 1.311 - -
Toplam / Sum 255 1186.602 - - -
*:0.05%e gore anlamh n.s.: 0.05%e giire anlamsiz
*: meaningful to 0.05 n.s. : meatiingless to 0.05

Varyans analizi sonuclarina gore; agac turd, dis sayisi, besleme hizi ile agac turii-dis
sayisl ve agag tirii-besleme hizinin yiizey pirtzluligiune etkileri istatistiksel anlamda 6nemli, dis
sayisi-besleme hizi ile ada¢ tiri-dis sayisi-besleme hizi etkilesimleri ise 6nemsiz c¢ikmistir
(p<0.05).

Yiizey purizliligine etkinin hangi gruplar arasinda dnemli olup olmadigini belirlemek
icin LSD testi yapilarak homojenlik gruplan (HG) belirlenmistir. Daha sonra LSD kritik degeri
kullanilarak yapilan Duncan testi karsilastirma sonuclari Tablo 4 ve 5’te verilmistir.

Tablo 4 incelendiginde agag turii bakimindan Ceviz’in, kullanilan dis sayisi bakiminsan
40 disin ve besleme hizi bakimindan da 5 m/dak. besleme hizinin daha iyi sonug¢ verdigi
gorilmektedir. Tablo 5°’te ki ikili karsilastirma sonucglarina gore de; Agac tiirii-dis sayisi
etkilesiminde en iyi sonucun 40 disli daire testere ile islenen ceviz ajacinda (A grubu) ciktigi,
ayni sekilde agac tiiri-besleme hizi etkilesiminde de 5 m/dak. kesme hizi ile islenen ceviz
agacinda (A grubu) ciktigi belirlenmistir.
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Tablo 4: Adac Tirl, Dis Sayisi, Besleme Hizina Ait Duncan Testi Karsilastirma Sonuclari
Table 4:  Comparison Results of Duncan’s Test on Wood Species, Tooth Number and Feed Rate

Agag tiirii/ Wood species

Ceviz / Walnut

Mahun / Mahogany

Dis Sayisi/ Tooth Number
40 Dis / Teeth

24 Dis / Teeth
Besleme 1l1z1 /Feed Speed

5 m/dak. - m/min.
9 m/dak - m/min.
LSD +0.2819

LSD : En kiiciik 6nemli fark
Least Significant Differerce

Yizey Purtzluligu Ortalama Degerleri (Ra) pm
Mean Value of Surface Roughness

X HG
7.87 A
10.51
8.25 A
10.13
8.38 A
9.99 B

X: Aritmetik ortalama HG: Homojenlik grubu
Arithmetic mean Homogeneous group

Tablo 5: Duncan Testi ikili Karsilastirma Sonuglar

Table 5:  Comperative Resuls of Duncan’s Test Between Wood Species and Tooth Number and Wood

Species and Feed Rate

Agag tiirii-Dis sayisi etkilesimi

129

Yizey Plrtzlulagu Ortalama Degerleri (Ra) pm

Interaction ofwood species and tooth number

X HG
Ceviz + 40 Dis / Walnut+40 teeth 6.70 A
Ceviz + 24 Dis / Walnut+24 teeth 9.04 B
Mahun + 40 Dis/ Mahogany+40 teeth 9.80 C
Mahun + 24 Dis / Mahogany+24 teeth 11.23 D
Agdag tiirii-Besleme luzi etkilesimi
Interaction of wood species alidfeed rate
Ceviz + 5 m/dak / Walnut+5 m/min 6.90 A
Ceviz + 9 m/dak / Walnut+9 m/min 8.86 B
Mahun + 5 m/dak / Mahogany+5 m/min 9.90 C
Mahun + 9 m/dak / Mahogany+9 m/min 11.15 D

LSD +0.3986

Mean Value of Surface Roughness
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4. DEGERLENDIRME VE SONUC

Kaba teksturld odunlar grubundan olan ceviz ve mahun odunlarinin daire testere ile
bicilmesi sonucunda en dizgln yuzey ceviz odununda elde edilmistir. Bu durum ceviz odunun
yogunlugunun mahuna gére daha fazla olmasiyla ifade edilebilir (ORS/KESKIN 2001). Ayrica
cevizin mahuna gére daha homojen bir yapiya sahip olmasindan da kaynaklanmis olabilir.

Agac turliine gore daire testere dis sayisi ve besleme hizinin yiizey pirizluligine etkisine
ait 6zetlenmis sonuclar Sekil 2’de verilmistir.

Sekil 2:  Agag tiiriine gore daire testere dis sayisi ve besleme hizinin yilizey purizlilugine etkisi
Figlire 2: Effect of circular saw tooth number and feed rate to surface roughness according to wood species

Sekil 2°den de anlasilacagi tzere her iki agag tiriinde de yiizey purizlilugi, besleme
hizi ile dogru orantili iken kesici tzerindeki dis sayisi ile ters orantili bir durum géstermektedir.
Yani besleme hizi arttik¢a ylizey purtzlulugunin arttigl, azaldik¢a da azaldigi tespit edilmistir. Bu
durum besleme hizinin artmasi ile birim zamanda bigmeye katilan dis sayisinin azalmasi ve
odundan koparilan yonga kalinhiginin artmis olmasi ile agiklanabilir.

Besleme hizinin tersine kesici Uzerindeki dis sayisi arttikga ylizey pirazliliginde bir
azalma tespit edilmistir. Dis sayisi bakimindan en iyi sonucu 40 disli testere vermistir. Bunun
sebebi ayni bigme sartlarinda, dis sayisi arttikga birim zamanda ylizeye degen dis sayisinin
artmasindan kaynaklanabilir.

Agac tiru-dis sayi etkilesiminde en dizgiin yiizey ceviz odununda 40 disli testere ile,
aga¢ tlru-besleme hizi etkilesiminde ise, ceviz odununda 5 m/dak. besleme hizinda elde
edilmisgtir.

Deney sonuglari literatirdeki calismalar ile karsilastirildiginda agag tiri bakimindan
uyumlu oldugu gérillmektedir (ORS/ DEMIRCI 2001). Kesicilerde kesici (dis sayisi, bigak sayisi
ve zimpara tanecigi) sayisi arttikga ylzey purizliliginin azaldigi ifade edilmekte olup, besleme
hizinda ise ilerleme hizi azaltilarak da diizgiin yizeyler elde edilecegi bildirilmektedir.
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Mobilya dretiminde kullanilan ve maliyeti ylksek olan ceviz ve mahun odunlari 5
m/dak. besleme hizinda 40 disli testere ile bigilerek daha duzgin yizey elde edilebilir. Bu
kuraldan hareketle besleme hizini azaltarak verimi dusurmek yerine yiksek besleme hizinda ve
daha fazla dis sayisina sahip kesiciler kullanilarak verim distrilmeden de temiz ylzeyler elde
etmek mumkiin olabilmektedir.

Bu calismadaki sonuclar incelenecek olursa 40 disli ve 9m/dak. Tik bir besleme hizina
sahip bicme sartlarinda ceviz odununda ortalama purtzlilik degeri (7.61pm) daha az dis sayisi ve
dustik besleme hizindaki ortalama puruzlulik degerinden (8.03 pm) daha dusuktir. Bu durum
nahun odununda da aynidir.

Bu sonuglara gore ayni bigme sartlarinda ceviz odunu 5 m/dak. besleme hizinda 40 disli
estere ile bicilerek yuzey puruzliligi azaltilabilir. Ayrica bu c¢alismanin 1s1ginda bigme ve
eendeleme islemi arastirilarak islem turiinin yizey purizlalugune etkisi arastirilabilir.



EFFECTS OF TOOTH NUMBER AND FEED RATE AT THE CIRCULAR
SAWS ON THE SURFACE ROUGHNESS OF WALNUT (Juglans regia L.) AND
MAHOGANY (Khaya sp.) SPECIES

Ar.Gor. Selcuk DEMIRCI
Ar.Gor. Yilmaz KILIC

Abstract

In this study, it was aimed to compare the surface roughness of walnut
(Juglans regia L.) and mahogany (Khaya sp.) species when the cutting with
the circular saw at feed rate by either 5 m/min. or 9 m/min with the saw
diameter of 250 mm which have 24 and 40 teeth. For this purpose, the
experimental samples were prepared from walnut and mahogany species that
are sawed at their radial direction. The surface roughness of sawed samples
was measured in accordance with TS 930. According to the results, walnut
wood has given the best result at surface roughness which has been sawed
with 40 teeth saws and at 5 m/min feed rate.
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1. INTRODUCTION

The quality of the finishing processes made for beautifying and preserving the furniture in
its final position, depends on the accuracy of the surface. In massive wood material, the species,
wood texture, cutting direction, feedin speed, cutting speed, depth of cut, number of blades and
number of teeth affect the surface properties (RICHTER/KNAEBE 1995).

In this study. the properties of the surfaces provided by 24 and 40 teeth saw blade and 5
and 9 m/min feeding speed in radial cutting direction had been compared in order to determine
the optimum cutting conditions and to provide the finest surface properties of walnut (Juglans
regia L.) and mahogany (Khaya sp.) that have highly aesthetic value at furniture industry.

2. MATERYAL AND METHOD
Wooden materials and circular saw

In this study, the wooden materials chestnut and mahogany which are used widely in the
production of solid wood furniture in our country were selected randomly from the timber
industries in Ankara. The saw with 24 and 40 teeth were used which were 250 mm diameter and
used to saw solid wood in furniture industry.
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Preparing the experimental samples

The wooden materials were kept at 20 + 2°C and at 65 + 3 % relative humidity until their
weights became stable by holding them in the conditional room. The wooden materials with 12 %
average moisture were sawed at 5 m/min. and 9 m/min. feed rate and at a radial section. The
moisture of these sawed materials were determined according to the procedure of TS 2471.

Application of experiments

Different methods were used to analyse and evaluate the surface quality of the wood. The
stylus scanner method was informed to have been the most suitable method (STUMBO 1960).
For this reason this method was decided to be used in determining the surface roughness values.
The surface roughness was measured by Mitutoyo Sj-301 device which exists in the laboratory of
Hacettepe University, School of Vocational Technology, Department of Wood Product Endustrial
Engineering. The wooden materials were measured according to the suggestions of the production
company by these rates: Measuring speed: 15 m/min., Stylus (skid) radius: Spum, Stylus angle: 90°

The scanning handle load was applied under 10gr. To prevent the sample surface from
having been scratched measurements were done under the conditions of 20 £2°C and at 65 £3 %
relative humidity, without vibration and away from noise.

For the evaluation two measurements were done with perpendicular to grain. They were
averaged and the measurements were repeated when the tip of the scanning stylus was attached to
the lumen. The roughness evaluations were determined as + 0.01 by choosing the rates below:
Scanning length (It) :12 mm, Sampling length (Ac) : 2.5 mm

The measurements are also done according to the procedures of the TS 930.

Data analysis

Multiple variance analysis was performed on the data obtained from a total of 32 samples
(256 measuring) to determine the effects of feed rate, the teeth number of the saw, the type of
wood on the surface roughness of the wooden material sawed with circular saws. DUNCAN test
was used to compare the mean values of surface roughnesses.

3. RESULTS AND DISCUSSION

The values of surface roughness were determined according to the type of wood, the
number of teeth and the feed rate. It’s shown on the table | and the results of the variance analysis
related to these are shown on the Table 2.
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Table 1: Mean Value of Surface Roughness Ra (pm).

WOOD SPECIES WALNUT MAHOGANY
TEETH NUMBER 40 24 40 24
FEED RATE (m/min) 5 9 5 9 5 9 5 9
. o Uppervalue 7.49 948 935 1194 1079 13.70 13.97 1853
% § %) E Lovver Value 367 6.04 643 836 820 812 834 1018
2 (% g E Mean (X) 563 7.61 8.03 10.08 9.14 1042 10.64 11.87
> @ Standard Deviation

©) 091 093 076 0.85 0.62 157 130 1.65

Table 2: The Result of Multiple Variance Analysis of Wood Type, Number of Teeth and Feed Rate

Source DFergzjeosn?f Sum of Square Mean of Square Va::lue Pmbsi/bolmy
Int.-A 1 445.693 445.693 339.8566 0.0000+
Int.-B 1 227.438 227.438 173.4299 0.0000+
AB 1 13.367 13.367 10.1927 0.0016+
Int.-C 1 167.254 167.254 127.5374 0.0000+
AC 1 7.481 7.481 5.7047 0.0177 +
BC 1 0.109 0.109 0.0831 n.s.
ABC 1 0.029 0.029 0.0221 n.s.
Error 248 325.231 1.311
Total 255 1186.602

Int.-A: wood type; Int.-B: number of teeth; Int.-C: feed rate, *: significant, n.s.: not signifieant

According to the results of variance analysis it was understood that the effects of the type
of wood, the number of teeth, the feed rate and the type of wood - the number of teeth and the
type of wood - the feed rate on the surface roughness were statistically signifieant. The effect of
the number of teeth - the feed rate and the type of wood - the number of teeth - the feed rate were
not signifieant (P<0.05). To determine this LSD test was done and the homogene groups (HG)
vvere determined.

4. CONCLUSION

From the coarse grained vvood groups the vvalnut and mahogany vvere savved wvith circular
saw and the smoothest surface was obtained from the vvalnut vvood. This shovvs that the density of
vvalnut is more than the density of mahogany (ORS/KESKIN 2001). And this can also be about
the more homogen structure of vvalnut vwhen compared to the structure of mahogany.

The results of the effects of teeth number of circular savw and feed rate according to the
type of wood on the surface roughness are shovvn on the Figlre 1.

The surface roughness of both vvood species decreases vvhen the feet rate decreases and it
inereases vvhen the teeth number on the saw decreases (Figure 1). This situation can be explained
by the increase of the feed rate, the decrease of the teeth number participating savving in unit time
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and the increase of the chip thickness which was broken off the wood. In contrast to feed rate a
decrease was determined on the surface roughness when the teeth number increased on the saw.
From the point of view of teeth number the best result was obtained on the saw with 40 teeth.
This is because the increase of the teeth number touching the surface in unit time when the teeth
number increases in the same savving conditions.

Figlire 1: Effects of teeth number of circular saw and feed rate according to the type of \vood on
the surface roughness

The result of the experiment were congenial with the studies in literatiire. In those studies
it is informed that the surface roughness decreases when the feed rate decreases and when the
cutting (teeth number of circular saw and cutter number of planer) increases. It is possible to
obtain a smoother surface when you saw walnut and mahogany (Which are expensive and used in
fumiture production) with a saw with 40 teeth and at 8 m/min. feed rate. For this reason instead of
decreasing the production by decreasing the feed rate, it’s better to use saws vvith higher feed rate
and with more teeth number to increase the production and to obtain smoother surface.

According to the result of this study vvalnut vwhen savved wvith a circular saw wvith 40 teeth
and at 9 m/min. feed rate had an (7.61pm) average surface value. Walnut vvhen savved with a saw
with less teeth number and at lovver feed rate had a higher average surface value (8.03pm). It is
also the same wvith the mahogany. According to these results the surface roughness of vvalnut
could be decreased if savved with a savwv with 40 teeth and at 5 m/min. feed rate at the same savving
conditions. Under the light of this study it’s possible to study the effect of trial type on surface
roughness by considering the savving and planing.
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