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Cengiz GULER,1 1 1,  
1 

 
 

 

e 
formaldehit (UF), fenol formaldehit (FF), melamin-

 

-2

parkelerde 44.28  N mm-2

k 8049  N mm-2

-2 

edilebilir. 
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Utilization potential of HDF (High Density 
Fiberboard) in Laminated Parquet Production 

 
Abstract 

 
In this study, the technical properties of laminated parquets were studied. 

The parquets examined consist of a high density fiberboard (HDF) middle layer, 
a solid hardwood (beech, oak merbau) on the top layer and a black pine veneer at 
the bottom layer.  As adhesives, urea, melamine and phenol formaldehydes and 
PVA (polyvinyl acetate) were used in production process. The produced parquets 
were tested for mechanical properties such as modulus of rapture (MOR) and 
modulus of elasticity (MOE) and some physical characterizes such as density, 2 
and 24 h thickness swelling, water uptake.  

The results of the tests displayed that the highest MOR (78 N mm-2) and 
MOE (8049 N mm-2) values were obtained when the parquets were produced 
using phenol formaldehyde adhesive, and the lowest MOR (44.28 N mm-2) and 
MOE (5183 N mm-2) values were obtained PVA adhesive, indicating the 
importance of the adhesive used in the process. In addition thickness swelling 
test results for 24h soaking time showed that the parquets produced using phenol 
formaldehyde performed best as opposed to parquets produced using PVA which 
performed the worst. The results indicated that using phenol formaldehyde as an 
adhesive resulted in positive effects in the production of parquets when HDF as 
the middle layer.  

 
Keywords: High Density Fiberboard, laminated parquets, hard woods, physical  
and mechanical properties 
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, 

(TS 2128 EN 313-2
Lamine 

-
m gibi 

 
kontrparke denir. 

Quercus spp. Fagus orientalis 
Acer ak (Fraxinus), 

armut (Pirus communis Ulmus Betula) ve ceviz 
(Juglans
(Copelfera bracteata), jarah (Eucalyptus marginata), movingu 
(Disthmononthus bentamianus), bongossi (Sephira procera

Mahagoni Physocalymna scaberrimum) 

 

i
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yerindeki denge r

 parkelerde ortalama 

 

yararlanmak, daha kaliteli ve 

antaj 
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Quercus robur L.) ve 

merbau (Intsia bijuga Abies 

(UF), melamin-

Pinus nigra Arnold.) 

 

-

4

 
 

 
 

 
 UF FF MUF PVA 

Renk Beyaz Beyaz Beyaz 
 65 47 54  

Viskozite (20 oC) (cPs) 300 - 500 250  500 40 - 80 160-
pH (25 oC ) 7.5 - 8.5 10.5  13 9,0  9,6  

-3) (20 oC) 1.270- 1.195 -1.205 1.230  1.1 
Serbest Formaldehit (%) 0.16 0.5 -  

  
130) oC) 30  35 sn 10  20 dk -  

45 45 15  
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 2.  

 
  

 
Levha 

tipi 

Orta 

tabak

a 

 

Tabak

a 

Mad. 

(%)  

Dolgu 

Mad. 

(%) 

Tutkal  Sert

NH4Cl (% 

33) 

S HDF  30 - UF 10 
F HDF  30 -  10 

H HDF Merbau 30 -  10 

A HDF  - 5 FF 5 

T HDF  - 5 FF 5 

I HDF Merbau - 5 FF 5 

U HDF  30 - MUF 10 

D HDF  30 - MUF 10 

V HDF Merbau 30 - MUF 10 

Y HDF  - - PVA - 

J HDF  - - PVA - 

K HDF Merbau - - PVA - 

N  Merbau 30 - UF 10 

X  Merbau - 5 FF 5 

Z  Merbau 30 - MUF 10 

R  Merbau - - PVA - 

 
-

eryaller bu rutubet derecesine 

-EN 323, 

ve su alma mi

  FF MUF PVA 
-  

 
 

-  
Pres  

-  

 
160 
20 
6 

130 
12-14 

160 
20 
7 

2.4 
150 

12-14 

160 
20 
6 
- 

130 
12-14 

160 
20 
6 
- 

70-80 
12-14 
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etilen 

 
 

3.Bulgular 
 

 
 

 
 

 
X: Aritmetik ortalama.  S: Standart sapma, min: 

 Min 
 Xmax  

 

-3, 2 saat ve 24 saat suda 

-2 -

2,  88  N mm-2

 
 
 
 

HDF X S V Xmax Xmin 
-3) 0.930 0.01 1.01 0.94 0.92 

 
 

2 saat 2.17 0.09 3.97 2.30 2.04 
24 saat 4.51 0.32 7.14 4.86 3.96 

 
 

2 saat 2.54 0.20 8.04 2.87 2.22 
24 saat 11.10 0.55 4.93 12.21 10.33 

-  64.10 1.83 2.85 65.60 60.60 
 5362 99 1.85 5458 5179 

e direnci (N mm-  0.88 0.03 3.25 0.92 0.84 
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eri 

 

 X S V Xmin
 Xmax

 

 61.64 1.19 1.94 60.20 63.40 
 62.32 0.99 1.58 61.00 63.20 

Merbau 70.76 2.29 3.24 68.40 73.60 
HDF 79.96 0.62 0.78 79.40 81.00 

 
X: Ortalama Sertlik N/mm2,  S: Standart sapma, 

Xmin: 
  Xmax  
 

lamine parkelerde 2 saat ve 24 saat suda bekletme sonucu meydana gelen 

 saat suda bekletme sonucu 

ve 24 saat suda bekletme sonucu meydana 
 

 
 

 
 

Levha 
Tipi 

 
2 saat 24 saat 

X S V X S V 
F 3.91 0.117 2.99 8.09 0.096 1.19 
S 2.82 0.067 2.38 7.79 0.072 0.92 
H 1.47 0.042 2.86 6.86 0.046 0.67 
T 3.50 0.066 1.89 7.50 0.062 0.83 
A 2.61 0.058 2.22 6.41 0.036 0.56 
I 1.32 0.037 2.80 6.03 0.031 0.51 
D 3.95 0.048 1.22 8.21 0.019 0.23 
U 2.90 0.025 0.86 7.99 0.032 0.40 



 

 

24 

 
V 1.55 0.020 1.29 7.03 0.012 0.17 
J 3.99 0.056 1.40 8.32 0,022 0.26 
Y 2.99 0.035 1.17 8.05 0.047 0.58 
K 1.79 0.066 3.69 7.66 0.092 1.20 
 Su Alma (%) 
 2 saat 24 saat 
F X S V X S V 
S 8.25 0.148 1.79 19.26 0.307 1.59 
H 6.05 0.062 1.02 16.45 0.177 1.08 
T 3.28 0.044 1.34 13.06 0.073 0.56 
A 6.45 0.044 0.68 14.13 0.055 0.39 
I 5.41 0.039 0.72 12.41 0.041 0.33 
D 2.93 0.035 1.19 10.75 0.034 0.32 
U 8.40 0.028 0.33 19.51 0.027 0.14 
V 6.99 0.039 0.56 16.89 0.027 0.16 
J 3.30 0.023 0.70 15.11 0.046 0.30 
Y 8.55 0.021 0.25 20.35 0.021 0.10 
K 7.23 0.021 0.29 17.02 0.026 0.15 
 3.42 0.086 2.51 17.73 0.080 0.45 

 
X: Ortalama ,  S: Standart sapma,  
 

 
 

 
i  

 
Varyans 

 
Kareler 

 
S.D. Ortalama 

Kareler 
F-  P 

 1360.441 1 1360.441 428111.772 * 
 27.516 3 9.172 2886.291 * 

 119.194 2 59.597 18754.333 * 
A x B 7.409 3 2.470 777.189 * 
A x C 13.716 2 6.858 2158.061 * 
B x C 2.076 6 0.346 108.900 * 
A x B x C 2.182 6 0.364 114.432 * 
Hata 0.686 216 0.003   
Toplam 7811.382 240    
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Varyans 

 
Kareler  

 
S.D. Ortalama 

 Kareler 
F-  P 

 6244.012 1 6244.012 782241.770 * 

 466.994 3 155.665 19501.481 * 

 781.834 2 390.917 48973.565 * 

A x B 165.121 3 55.040 6895.388 * 

A x C 28.563 2 14.281 1789.158 * 

B x C 32.307 6 5.385 674.570 * 

A x B x C 37.620 6 6.270 785.502 * 

Hata 1.724 216 0.008     

Toplam 36568.993 240       

 
 

 
 

 
 

 

Tutkal N 1 2 3 4 
FF 60 4.560    

 60  5.157   
MUF 60   5.273  
PVA 60    5.468 
Sig.  1 1 1 1 
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 N 1 2 3 

Merbau 80 4.214   
 80  5.195  
 80   5.935 

Sig.  1 1 1 

 

grup yada gruplardan 

 
 

.  
 

 
 

 
testi so  

 

 N 1 2 3 
Merbau 80 8.697   

 80  11.058  
 80   13.114 

Sig.  1 1 1 

 

 
 

 N 1 2 3 4 
FF 60 8.681    

 60  11.060   
MUF 60   11.701  
PVA 60    12.384 
Sig.  1 1 1 1 
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istatistikler 
 

Levha 
 

  
X S V X S V 

F 67.00 3.73 5.57 7382 336.64 4.56 
S 50.53 2.75 5.44 5895 476.90 8.09 
H 74.13 3.60 4.86 7784 76.10 0.98 
T 70.25 2.70 3.84 7533 211.95 2.81 
A 53.16 3.03 5.70 6005 166.44 2.77 
I 78.15 3.90 4.99 8049 51.34 0.64 
D 65.29 3.44 5.27 6352 343.35 5.41 
U 48.86 2.29 4.69 5646 59.06 1.05 
V 72.03 2.00 2.78 7480 47.85 0.64 
J 61.68 2.50 4.05 5667 45.38 0.80 
Y 44.28 2.02 4.56 5183 83.38 1.61 
K 67.20 2.86 4.26 6758 39.02 0.58 

X: Aritmetik Ortalama (N/mm2).  S: Standart sapma. V: Varyasyon 
 

 

direnci I (HDF+Merbau+FF) grubunda (78.15 N mm-2

-2) 

-2), en 

mm-2  

 
 

 
 

Varyans 
 

Kareler 
 

S.D. 
Ortalama 
Kareler 

F-  P 

 9499.359 2 4749.679 539.677 * 
 1122.786 3 374.262 42.525 * 

A x B 16.471 6 2.745 0.312  
Hata 739.281 84 8.801   
Toplam 388919.690 96    
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etki  

 

. Elastikiyet 

 

 
 

 
 

 
 N 1 2 3 4 

PVA 24 57.717    
MUF 24  62.058   

 24   63.883  
FF 24    67.188 
Sig.  1 1 1 1 

 
 

 
 

 N 1 2 3 
 32 49.206   
 32  66.053  

Merbau 32   72.875 
Sig.  1 1 1 
 

Varyans 
 

Kareler 
 

S.D. 
Ortalama 
Kareler 

F-  P 

 54289288.193 2 27144644.096 585.841 * 
 25662569.210 3 8554189.737 184.618 * 

A x B 3741067.986 6 623511.331 13.457 * 
Hata 3892097.981 84 46334.500   
Toplam 4326564752.370 96    
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 N 1 2 3 4 

PVA  24 5869.87    
MUF  24  6492.86   

 24   7020.97  
FF 24    7196.31 
Sig.  1 1 1 1 

 
 

 
 

 

 N 1 2 3 
 32 5682.69   
 32  6734.05  

Merbau 32   7518.26 
Sig.  1 1 1 

 

 
 

 
 
Lamine pa

nomik 



 

 

30 

93 g/cm3 -2

-2 

 
  

ell 
-2 -2 -2 iken 

-2 

cm-3 
 

lamine parkelerde 2 saat ve 24 saat suda bekletme sonucu meydana gelen 

e 
-2, 
-2 
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-2

-2  olarak 

 

 

stabilizasyon kullan
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