
INNOVATION IN WOODWORKING INDUSTRY AND ENGINEERING DESIGN, 1/2017 (11): 15–18 

HARDNESS OF WOOD IN SOME OAK SPECIES 

Diyana Mladenova, Nikolai Bardarov 

University of Forestry, Sofia, Bulgaria 
e-mail: diyana.mladenova@abv.bg, niki_bardarov@abv.bg 

ABSTRACT 
The oaks are one of the most important species for our Dendroflora. This study of hard-

ness complements the knowledge of the properties of their wood. Wood is a non-
homogeneous material and its properties differ in different parts of the stem. Hardness is a 
property that is directly related to the construction of the wood. That is why knowledge of this 
property will be an important step towards more rational use of oak wood. 

The work presents data on the hardness of the wood of pedunculate oak (summer) and 
sessile oak (winter oak). The influence of the habitat and the radius of the stem is examined. 
In order to compare the individual samples, the qualitative hardness coefficient was deter-
mined. 
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1. INTRODUCTION 
Representatives of the genus Quercus 

are widely distributed in our country – 35% 
of Bulgaria's forested area is oak, but pre-
dominantly drought (EAG, 2010). The oak 
(high stem) oak forests are distributed main-
ly in Eastern Bulgaria - Strandja, Eastern 
Stara Planina and Ludogorie, occupying 
only 20% of the total oak forest area 
(1300473 ha). There are also crops. The 
distribution of oak forests in our country is 
observed in the lower mountain belt and in 
the parks. Different habitats include clean 
and mixed plantations of oak forests. 

Two species of oak – sessile oak (win-
ter oak) and pedunculate oak from different 
habitats are selected for study. 

The area of the summer oak covers al-
most all of Europe, Asia Minor, North Afri-
ca and the Caucasus, with an altitude of up 
to 1000 m. In Bulgaria is met in almost the 
whole country. The natural range of the ses-
sile oak is more limited than the summer 
oak. It is found in Europe without its most 
northern, southern and eastern parts up to 
1800 m above sea level. In Bulgaria it is 
mainly found on the heights, foothills and 

mountain slopes of almost all our mountains 
up to 1600 m above sea level. 

On the radius, the wood in the stem has 
a different structure. In adult trees it is di-
vided into juvenile, central (mature) and 
peripheral. The oaks are heartwoodtrees. 
Most often the heartwoodhas a higher hard-
ness than the sapwood, and juvenile wood – 
a lower hardness than that of the central and 
the peripheral. However, previous studies 
have found the highest values of hardness in 
juvenile woods (Mladenova, D, 2016). Fur-
thermore, it is also interesting to change the 
hardness in the construction of the wood of 
the two oak species depending on the habi-
tat. 

The aim of the work is to trace the 
change in the hardness of the wood of the 
sessile oak (winter oak, Quercus petraea 
Liebl) and pedunculate oak, European oak 
or English oak (Quercus robur L) in the 
stem structure (in juvenile, central and pe-
ripheral wood) and in different habitats. 

2. METHODS AND MATERIALS 
In order to determine the hardness to 

the longitudinal of the fibers, test bodies in 
the form of washers obtained at 1.3 m from 
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