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Figure 1. Main types of end jointed wood : butt joints : scarf joint : finger joint 
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Fig. 2. Geometry of finger joint 
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Table 1. Fingers’ configuration used in the study 

  Fingers’ configuration* 

 - Length (L)  (mm) 10 12,5  
 - Pitch (p)  (mm) 7,3 6,9

 - Tip (t)  1,6 1,6  
 - Angle (s0) 15 12  

 : 
 (PVAc) 

- -  (MUF) . 
 PVAc (Polyvinyl Acetate)   D4 

 DIN EN 204-
D4.    Racoll   GLX 4 . 

 (MUF)  Casco 
melamine-urea-formaldehyde 1240  2540. 

 EN 301 
 10:3.  

 EN 385 (
   « » ).

 200C. 
 6 atm (92 N/cm2)  8 

atm (123 N/cm2).
Metal Work.   2 min. 
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 24 ,  , 
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Figure 3. Orientation of loading direction in samples (a: horizontal and b: vertical fingers). 
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Table 2. Bending strength  (MOR, MOE) 

Finger length (mm) 
10 12.5 Solid wood 
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*-MOR*
N/mm2

ME*- MOE* 
N/mm2

 -MOR 
N/mm2

ME -MOE 
N/mm2

- MOR 
N/mm2

ME -MOE 
 N/mm2

-Horizontal fingers 
PVA 49,25(4,9) 9642(2403) 46,15(5,5) 9576(1183)6 MUF 44,54(4,4) 10861(973) 51,08( 5,7) 10511(1697)
PVA 48,73(3,7) 9790(976) 50,55(5,1) 10960(1264)8 MUF 48,01(5,9) 11495(1647) 51,77(5,6) 11093(1133)

 - Vertical fingers 
PVA 48,06(5,6) 9112(1714) 47,14(4,9) 9418(911)6 MUF 47,79(4,0) 11426(1861) 48,03(4,8) 10294(1319)
PVA 49,96(5,2) 9658(792) 50,34(5,4) 10717(1384)8 MUF 50,39(4,7) 11075(2144) 51,31(4,6) 11376(873)

- Mean values 
PVA 48,65(5,2) 9377(2055) 46,65(5,1) 9497(1040)6 MUF 46,16(4,7) 11143(1487) 49,55(5,4) 10403(1494)
PVA 49,34(4,2) 9724(876) 50,44(5,2) 10839(1308)8 MUF 49,20(5,4) 11185(1890) 51,54(5,0) 11284(1004)
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(Janowiak et al 1993, Barboutis 2005). 
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. 4. 
                  Fig. 4. Effect of the fingers' orientation on bending strength (MOR) 

(Ma=12,5mm-PVA-6atm, Mb=12,5mm-PVA-8atm, Mc=12,5mm-MUF-6atm, Md=12,5mm-MUF-8atm, 
Me=10mm-PVA-6atm, Mf=10mm-PVA-8atm, Mg=10mm-MUF-6atm, Mh=10mm-MUF-8atm ) 
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. 5. 
                            Fig. 5.  Effect of finger length on bending strength(MOR) 

(Ma=12,5mm-PVA-6atm, Mb=12,5mm-PVA-8atm, Mc=12,5mm-MUF-6atm, Md=12,5mm-MUF-8atm, 
Me=10mm-PVA-6atm, Mf=10mm-PVA-8atm, Mg=10mm-MUF-6atm, Mh=10mm-MUF-8atm ) 
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Fig. 6. Effect of the type of glue on bending strength (MOR) 

(Ma=12,5mm-PVA-6atm, Mb=12,5mm-PVA-8atm, Mc=12,5mm-MUF-6atm, Md=12,5mm-MUF-8atm, 
Me=10mm-PVA-6atm, Mf=10mm-PVA-8atm, Mg=10mm-MUF-6atm, Mh=10mm-MUF-8atm ) 

 MUF  10 mm,  MUF  
 PVA 

 12,5 mm ( .6).

 6atm  8 atm  
. , ,

  (
)  12,5 mm 

 PVA 
 10 mm  

MUF ( .7) 

43

44

45

46

47

48

49

50

51

52

 -
 M

O
R

 N
/m

m
2

Ma-Mb* Mc-Md Me-Mf Mg-Mh*

 6 atm  8 atm

.7. 
Fig. 7. Effect of the applied pressure on bending strength (MOR) 

(Ma=12,5mm-PVA-6atm, Mb=12,5mm-PVA-8atm, Mc=12,5mm-MUF-6atm, Md=12,5mm-MUF-8atm, 
Me=10mm-PVA-6atm, Mf=10mm-PVA-8atm, Mg=10mm-MUF-6atm, Mh=10mm-MUF-8atm) 
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Study on the finger joint strength of black pine ( ) timber 

Sideras Adamantios, Barboutis Ioannis and Philippou Ioannis 
Aristotle University of Thessaloniki, Faculty of Forestry and Natural Environment 

Laboratory of wood technology, 54124 Thessaloniki  

Abstract 
The purpose of the present research is the utilization of small dimension black pine 
) timber from Elatia region of Drama (Greece) using finger joints. Timber was used with 

moisture content 11% and free of knots or other faults according to the requirements of 
standard EN 385:2001. Finger lengths were 10mm and 12.5mm. The adhesives that were tested 
were the thermoplastic resin of polyvinyl acetate (PVAc), D4 category and the thermosetting 
resin of melamine-urea-formaldehyde (MUF). The values of the end pressures that were 
applied were 92 N/cm2 and 123 N/cm2. The dimensions of the final specimens were 
20x20x360 mm. The modulus of rupture (MOR) and the modulus of elasticity (MOE) of the 
finger joints were tested according to the ISO 10983:1999 and DIN 52186:1978 standards. For 
each batch of finger joints, vertical and horizontal load was applied, taking into account the 
orientation of finger joints, according to the EN 385:2001 standard. In total, 255 specimens 
were tested. The modulus of rupture ranged from 44.54 N/mm2 to 51.77 N/mm2, that 
correspond to joint efficiency 52-60% while the modulus of elasticity ranged from 9112 
N/mm2 to 11495 N/mm2. The orientation of the finger joints and the adhesive type did not 
influence considerably the finger joint strength which however presented an increasing 
tendency proportional to the finger joint length and pressure increase. 

 : black pine, laminated timber, finger joint, bending strength, modulus of rupture, 
modulus of elasticity, polyvinyl resin (PVAc), melamine-urea-formaldehyde resin (MUF). 


