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The sessile oak tree represents 10.5% of the forest area in Romania and 
is the most widespread indigenous oak species. To select the most 
suitable domain of use for sessile oak wood, certain dimensional and 
qualitative criteria were taken into consideration. The aim of the present 
study was to highlight the influence of some log characteristics (wood 
diameters and quality) on the efficiency in sessile oak veneer cutting. The 
authors used a group of sessile oak logs purchased from Targoviste in 
Southeast Romania. The results analysis indicates the influence of sessile 
oak log diameters on the veneer efficiency comparative with decorative 
veneer efficiency by estimation of the cumulative density function (CDF). 
Analyzing the quality of sessile oak logs, it was found that buds and insect 
holes were the most important defects that appeared. Also, the regression 
analysis indicates an acceptable level of the present defects and did not 
have a significant influence to the veneer cutting efficiency, upon the 
number of obtained veneer sheets and the surface area of special veneer 
sheets, respectively. 
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INTRODUCTION 
 

The sessile oak wood species (Quercus petraea (Mattuschka) Liebl.) is located in 

wide areas across Europe. Its population spreads from the Iberian Peninsula to Norway, 

going East to Crimea and Caucaz, passing to Minor Asia and reaching North of the 

Mediterranean Sea (Kremer and Zanetto 1997; Şofletea and Curtu 2007; Alberto et al. 

2011).  

In Romania, the oak wood species represent 18% of the country’s forest area. Oak 

trees can have large dimensions, and the wood itself presents specific and valuable 

physical, mechanical, and aesthetic properties (Kruch and Nicolescu 2010; Knorn et al. 

2012; Petrițan et al. 2012). It is worth mentioning that at the national level, the sessile oak 

represents 10.5% of the forest area, it is the highest spread indigenous oak species, and it 

occupies 56% of the Quercus species area (Şofletea and Curtu 2007). 

Moreover, the economic importance of this wood species is highlighted by the 

numerous publications that approached problems related to the wood structure and its 

quality, the specific defects that appeared, the efficiency in veneer cutting, the genetic 

variations, the genetic control of various characteristics, and the influence of the 
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manufacturing features on the efficiency in veneer (Raczkowska and Fabisiak 1991; Savill 

et al. 1993; Zhang et al. 1994; Mosedale et al. 1996; Feuillat and Keller 1997; Kremer and 

Zanetto 1997; Doussot et al. 2002; Le Moguédec et al. 2002; Mercker and Hopper 2004; 

Alberto et al. 2011; Kruch 2011; Moldovan 2011; Moroşanu 2012; Dumitrascu et al. 2013; 

Musat et al. 2016; Rohumaa et al. 2016; Denes et al. 2017; Pangh and Doosthoseini 2017).   

The geographical forest repartition in Romania, the wood species ratios and their 

grouping on the forest land, in the case of important wood species, are expressed through 

the following data: 30% softwoods, 30% beech, 20% oak species, 15% diverse hard 

hardwoods, and 5% diverse soft hardwoods. The functional location of forests is another 

important criterion used for their allocation on the land. In Romania, from that point of 

view, the group of forests having special functions of protection and that one having 

functions of production and protection are similarly allocated on the land, that means with 

equal ratios.  

The wooden mass quality, which is yearly valued, depends on: wood species, health 

of marked trees, forest age, and the nature of the products. The economic value of the 

exploited forest species mainly depends not only on the wood quality, but also on the 

possibilities to capitalize the processing industry. As regard to the later aspect, the sessile 

oak tree is mainly used to obtain structural and decorative veneers. To increase the veneer 

diversity and to capitalize the small-sized veneers, the so-called reconstructed veneers are 

produced. 

A complete and efficient use of the wood resource is needed in the wood products 

industry. Therefore, each piece of wood must be economically used and valued according 

to its quality. To select the most suitable domain of use for sessile oak wood, dimensional 

and qualitative criteria are taken into consideration. The raw wood is graded based on 

various quality classes, which have undergone changes over time. There are three quality 

classes for an oak log used in various industries, the F class for veneers and classes I and 

II for timber and other wood products. 

The economic importance of the sessile oak wood is influenced by the compliance 

with the quality standard (ISO 1316-1 (2013)). Four quality classes (Q-A, Q-B, Q-C, and 

Q-D) are specified within SR EN 1316-1 (2013), out of which the first two provide 

restrictions regarding the sapwood radial width. All of the details and defects are defined 

within the European standard mentioned above, with respect to common oak and sessile 

oak, including also the quantified sapwood width for logs quality classification. The major 

difficulty hindering the high-efficiency marketing of such wood species is the fact that 

most of the features and defects newly introduced into SR EN 1316-1 are not reflected in 

the Romanian standards, such as the frequency of spreading, size, and log distribution 

(Dumitrascu et al. 2013). 

This paper aims to highlight the effects that certain wood characteristics have on 

the efficiency of sessile oak veneer cutting. Such wood species provide high quality wood 

with special physical-mechanical properties and aesthetic qualities that make it a valuable 

wood resource for the furniture industry.  

The wood of sessile oak used for decorative veneers is not currently mass-produced, 

and it is spread in different ratios within the forest area. The forest areas in which such 

sessile oak trees were identified presented a large number of good quality trees over 120 

years old. In Romania, in most of the cases, the official buyer is the one who decides which 

trees in the forest will be purchased.  

The present research focuses on the qualitative and quantitative analysis of the 

sessile oak raw materials from Targoviste Region (Romania) in accordance with the 
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imposed criteria and evaluation standards. This research analyzed the influence of the 

sessile oak logs diameter and their quality upon the efficiency in veneers and decorative 

veneers cutting. Based on the obtained data, diagrams specific to each diameter category 

were represented. The cumulative density function (CDF) that allows one to estimate the 

probability of obtaining the veneer efficiency when compared to the one of decorative 

veneer was determined. From the qualitative point of view, the most important types of 

defects were identified. The defects with the highest influence upon the efficiency in 

veneers and decorative veneers considering the number of obtained veneer sheets and the 

surface area of special veneer sheets were identified by using the regression analysis. 

 

 

EXPERIMENTAL 
 

Materials  
This research used a group of sessile oak logs purchased from the Silvic Division 

of Targoviste, Romania to obtain veneers and decorative veneers as well. Both quantitative 

and qualitative criteria were taken into consideration for the logs selection (Table 1). 

 
Table 1. Quantitative and Qualitative Criteria of Logs for Veneers Cutting 
according to SR EN 1316-1 (2013) 

Grade 
Minimum 
Diameter 

(cm) 

Length of 
Logs 

According to 
Their Grades  

(m) 

Non-accepted Defects  

A 60 
2.70 – 2.80 

2.80 – 2.90 

2.90 – 3.20 

3.20 – 3.30 

3.30 – 3.40 

3.40 – 3.50  

3.50 – 3.60  

Diameters lower than 40 cm without sapwood at the 
thin end. 
Shape defects: taper > 1 cm/m; curvature > 15%; 
ovality > 8%; excentricity > 0.6 mm/m. 
Major structural defects: knots; burls; rot; insect holes; 
ring shake; spiral grain; end splits; splits; buds; double 
alburnum; discolorations; 
Minor structural defects: frequency of annual rings 
(less than 3 rings/cm); frost cracks; ingrown bark. 

 
B 

 
51 

 
C 

 
40 

 

Table 2 presents the classification of sessile oak logs based on their grades and 

diameters. 

 

Table 2. Distribution of Sessile Oak Logs Based on Diameter Category 

Diameter Category 

Number of Pieces Per Diameter Category  Total Number of Logs  
Class No. 

Diameter 
(cm) 

I 40 to 55 69 

217 
II 56 to 70  128 

III 71 to 85  19 

IV >85 1 
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The main statistical parameters, which refer to the raw material characteristics 

investigated, are presented in Table 3. It is worth noting that the average values were close 

to the median values determined for the entire group of logs. Such an observation indicated 

that the values of each studied parameter were normally distributed. 

 

Table 3. Main Characteristics of Sessile Oak Raw Material for Veneers 

Characteristics 

Statistical Parameter 

Minimum Maximum Mean Median 
Standard 

Error 
Standard 
Deviation 

Diameter 
(cm) 

48 86 60 60 0.48 7.06 

Length  
(m) 

2.3 3.9 3.0 2.9 0.03 0.37 

Volume (m3) 0.489 1.864 0.880 0.820 0.02 0.26 

Veneer Efficiency 
(m2/m3) 

39.33 1602.08 771.70 771.34 14.97 220.53 

Decorative Veneer 
Efficiency 
(m2/m3) 

0 1332.41 655.01 677.20 16.12 237.52 

Surface (m2) 52.47 1707.16 645.71 612.13 18.88 278.06 

Number of Sheets  385 4100 1617 1645 30.01 442.02 

 

Methods 
The data analysis focused on the efficiency in the veneer and decorative veneer 

cutting, the veneer surface, and the number of resulted veneer sheets. Therefore, some 

statements regarding the technological process are needed. Moreover, each oak log 

presented a unique bar code that was set and identified along the entire process, i.e., at the 

final processing step, the above-mentioned parameters of each log were known and used 

(Moroșanu 2012). 

The technological process began with the log transfer from the log yard to the 

cutting sector, where it was cut into two, three, or four spliwoods as a function of its size 

(Cassens 2003; Mercker and Hopper 2004). Each piece received the same identification 

bar code to the log it belonged to (original log). These log parts were stacked in such a way 

to rebuild the initial log, and they were transferred through the basins for a heat treatment. 

The heat-treated material was cut into veneer sheets that were later stacked and each of the 

stacks received the same identification bar code to the original log. The veneer drying was 

followed by the conditioning and sizing of veneer sheets (*** 2000; Cassens 2003), which 

included the defects removal. Lastly, the veneer sheets were classified according to their 

quality and dimensions. 

The research methodology was based on the analysis of log characteristics as a 

function of the quantitative and qualitative conditions, and the reference of sessile oak log 

parts to their log diameter category. By using the specific cumulative density functions 

(CDF) applied to each diameter category, the efficiency in veneer cutting compared to 

decorative veneer cutting was analyzed. The influence of the sessile oak log quality on the 

efficiency of veneer cutting consisted in the identification of the main categories of the 

defects. 
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RESULTS AND DISCUSSION 
 

Influence of Sessile Oak Log Diameter on the Efficiency in Veneer Cutting 
The repartition of the sessile oak logs under investigation as a function of the 

diameter category (Fig. 1) indicated that the best pieces corresponded to the A and B classes 

(Table 1), such as 30 logs having the diameter of 54-55 cm and 31 logs having the diameter 

of 60-61 cm, while only a few pieces belonged to the III and IV classes (Table 2).  

 

 
 

Fig. 1. Distribution of raw material as function of diameter category 

 

The statistical analysis of data was performed by using Minitab. The program 

allows the graphically representation of the experimental data points overlapped by the 

curves. In this respect, the statistical analysis was applied to each diameter category from 

50 cm to 73 cm. This study focused on the probability to obtain efficient veneer and 

decorative veneer cutting, based on the cumulative density function (CDF). Figure 2 (a to 

z) illustrates the cumulative probability distributions specific to each log diameter category. 

The results expressed by the cumulative density functions (Fig. 2) show the 

probability to obtain efficient veneer cutting compared to decorative veneer cutting. To 

highlight the influence of the log diameter upon the veneer cutting efficiency, a minimum 

probability of 80% and 90% for veneer cutting and decorative veneer cutting were 

considered, respectively. The comparative results are shown in Figs. 3 and 4. 

For the probability of 80%, the best efficiency in veneer cutting was obtained for 

the logs having the diameter of 50 cm (Fig. 3). A special and distinct situation appeared for 

the logs having the diameter of 67 cm when the efficiency in veneer cutting was equal with 

that one of decorative veneers of about 1100 m2/m3. 

For the probability of 90% the best efficiency in veneer cutting was obtained for 

the logs having the diameters of about 50 and 64 cm (Fig. 4), while the maximum value of 

the efficiency in decorative veneer cutting corresponds to the logs having a diameter of 67 

cm. For that category maximum values of the efficiency in veneer cutting and decorative 

veneers as well, for the probability of 80%, were obtained. 
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Fig. 2. Cumulative density functions (CDF) for veneer efficiency as function of log diameter:  
50 cm (a), 51 cm (b), 52 cm (c), 53 cm (d), 54 cm (e), 55 cm (f), 56 cm (g), 57 cm (h), 58 cm (i), 59 
cm (j), 60 cm (k), 61 cm (l), 62 cm (m), 63 cm (n), 64 cm (o), 65 cm (p), 66 cm (r), 67 cm (s), 68 cm 
(t), 69 cm (u), 70 cm (v), and 73 cm (z) 

 
 

 
 

Fig. 3. Comparative analysis of the efficiency in veneer and decorative veneer cutting 
corresponding to a probability of 80%  
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Fig. 4. Comparative analysis of the efficiency in veneer and decorative veneer cutting 
corresponding to a probability of 90% 

 

Influence of Sessile Oak Log Quality on the Efficiency in Veneer Cutting 
To emphasize the importance of the raw material quality for decorative veneers, 

several analyses based on the acceptable defects, such as taper, sprawl, buds, wood studs, 

and insect holes, were performed. The data are shown in Fig. 5. The pieces were classified 

according to the defects that appeared.  

 

 
 
Fig. 5. Types of defects that appeared within the group of sessile oak logs 
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One acceptable defect (wood studs, buds, curvature, sprawl, taper or insect holes) 

or two (buds and insect holes, curvature and buds, or wood studs and insect holes) and even 

three defects (buds, insect holes and curvature, and taper, wood studs and insect holes) 

could be identified on the same log. 

Out of the 217 logs sampled, 97 logs presented some type of defect. The acceptable 

defects had approximately 27% frequency. The most frequent defects were buds and insect 

holes (18 pieces), followed by insect holes (11 pieces), and wood studs (10 pieces). The 

linear regression method was applied for each one of the defects, and the results indicated 

an acceptable level of the present defects. Therefore, no remarkable influence was noticed 

for the obtained efficiency in veneer cutting (Table 4). 

The results obtained after regression (Table 4) indicate a certain influence of buds 

and insect holes, curvature and wood studs upon the efficiency in veneer and decorative 

veneer cutting, and upon the surface area of special veneers, respectively. On the other 

hand, the number of obtained veneer sheets is influenced only by the curvature, even at a 

very low ratio. Moreover, the influence of such defects (curvature, insect holes, taper, knots 

and rot) upon the veneer quality and the efficiency in veneer cutting, are well known (Lutz 

1977; Mercker and Hopper 2004). 

 

Table 4. Analysis of Quality Defects 

Characteristic 

Buds and Insect 

Holes 
Curvature Insect Holes Wood Studs 

r R2 r R2 r R2 r R2 

Veneer Efficiency  

(m2/m3) 
0.20 0.04 0.17 0.03 0.53 0.28 0.15 0.02 

Decorative Veneer 

Efficiency (m2/m3) 
0.24 0.06 0.14 0.02 0.45 0.20 0.24 0.06 

Surface of Decorative 

Veneer  

(m2) 

0.14 0.02 0.16 0.03 0.36 0.13 0.17 0.03 

Number of Sheets  0.05 0.00 0.15 0.02 0.16 0.03 0.04 0.00 

 

 

CONCLUSIONS 
 

1. To select the sessile oak logs for veneer production, quantitative and qualitative criteria 

were applied according to regulation standards. The raw material quality has an 

important influence on the efficiency of veneer and decorative veneer cutting. 

2. The influence of the sessile oak log diameter on the efficiency of veneer and decorative 

veneer cutting could be estimated based on the cumulative density functions. 

3. The most important defects identified in sessile oak logs purchased from Targoviste 

region in Romania are buds and insect holes, but they are acceptable and do not 

noticeably influence the efficiency of veneer cutting. Out of the identified defects, the 

buds, the insect holes and the wood studs have influenced at a certain extent the cutting 
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efficiency of veneers and special veneers, the surface area of special veneers, 

respectively, while the curvature is the single defect that influenced all the four 

parameters here analyzed. 

4. The analysis of the obtained results after regression indicates that the insect holes were 

the defects having the highest influence upon the efficiency in veneers and special 

veneers, upon the number of obtained sheets and the surface area of special veneer, 

respectively. 

5. Decisions can be made with regard to the acceptance or removal of defects that 

appeared in logs from certain geographical regions. Also, the negotiation of their price 

depends on the future benefits that they provide. 
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