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Abstract:  we did research on the process of beech woodturning with low cutting speed. We 

studied the different chip shapes resulted for different feeds. Based on chip shapes, the phenomena 

that occur in the cutting area were interpreted by the theory of woodturning. It was found that 

broken chips occur and the variable hardness of some areas on the workingpiece determined 

forming of smaller flowing chips. We  give  the resulting images of the chips which are then 

analysed  and commented. 
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INTRODUCTION 
 The history of technics shows that man has processed wood long before metals. Thus 

we have accumulated extensive experience, transmitted from one generation to another. In the 

book “About architecture” written by Vitrivius [1] in the first century before Christ, we have 

details concerning the cutting periods for different wood types, the mechanical properties and 

areas of use: constructions, furniture, etc. In the Middle Ages better tools were manufactured 

and saws actioned by animals or water which enhanced the productivity. 

             Wood splintering was based on long experience, then began theoretical studies in this 

field. In our country we have done extensive research in Brasov since the 50s. Prof. Dogaru 

treaties are well known [2, 3, 4] as well as various articles published over the years in various 

magazines. In [5] some mechanical characteristics of different species of wood are given. In 

[6] we have studied the geometry and chip formation for cutting wood with circular 

blades. We have studied the variations of the process forces and the influence of the cutting 

tool geometry. In [7] we study a new process of cutting, using for turning the cutting tool 

edge as part of a drill screw propeller. The example of turning the wood and an aluminum 

alloy is given. The chips shapes are given, including some unbroken and the process and 

roughness values by Rz parameter are analyzed. In [8] it is studied  the milling with high 

cutting speeds of three wood species. It is shown the geometry of chip formation and its 

variable dimensions. We study also the roughness at different cutting parameters. Theoretical 

concepts about the cutting process are given in [9]. 

  

RESEARCH STRUCTURE 
 We aimed to study the process of wood turning the beech (Fagus sylvatica), at low 

cutting speeds, a situation encountered in big and unbalanced trunks. The beech’s hardness, 

determined from the traces left by a metal ball pressed down the wood is 650 ... 1000 daN / 

cm 
2
, being variable with the direction of the fibers and wood humidity. The compressive 

resistance of the beech is 525 daN / cm 
2
 force parallel to the fiber direction and 90 daN / 

cm 
2
 in the direction perpendicular to the fiber [5]. It was used a normal lathe, the workpiece 
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being clamped in the workpiece holder and the dead centre of the tailstock (Fig. 1). The 

workpiece diameter was 35 mm, the rotational speed of 200 RPM, the depth of cut of 1 mm 

and variable feed. The cutting speed was 22 m/min. 

  

The cutting tool used, 

made of rapid steel, has a 

channel on the rake face 

3 mm wide and 1 mm 

deep,   = 12
0
,  =30

0,
 

r =60
0
, 1r =40

0
, given 

in Fig. 2, as follows: 

Fig. 2 a - perspective 

view; Fig. 2 b - top 

view; Fig. 2 c - front 

overlooking the main 

face where there is a 4 

mm wide facet; Fig. 2 d - 

view from the main and 

secondary faces ; Fig. 2 e 

- microscopic view of 

the nose of the cutting 

tool.                           

  

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 The working feeds were: 0.25; 0.5; 0.75; 0.916; 1.5; 1.83 mm / rot, ie 6 steps.We 

studied chip shapes, as workability indicators, which indicate phenomena that occur in the 

cutting area. 

  

 

Fig. 1 Turning beech 

workingpiece 

Fig. 2 a Cutting tool - 

perspective view 

Fig. 2 b Cutting tool - top view 

Fig. 2 c Cutting tool - front 

view 

Fig. 2 d Cutting tool - 

the main and 

secondary faces 

Fig. 2 e Nose of the cutting 

tool 
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OBTAINED RESULTS 
              For the feed of f = 0.25 mm/rot we have the chips obtained in Fig. 3. To assess the 

dimensions of the chips we used a pin as standard length of 28.21 mm and a diameter of 0.83 

mm, which appears among splinters, because images result at a certain scale, then the scale is 

changed for reasons of typing. 

  

 

 

 

 

 

 

 
  

 

 

  

 Resulted chips are mostly broken chips and very smooth, in the shape of a comma or a 

period, the length of 1-2 mm. They are colored light brown, some white even. It is interesting 

to observe that conglomerate consisting of pouring chips interconnected, entangled, unbroken 

until after 7-8 turns, appear. It can be concluded the material is hard, based on the broken 

chips shapes, so their plastic deformation of the cutting area is very small. Uneven structure of 

the wood determined the formation of flow chips, in those areas, the wood fibers being more 

resilient. The small feed has determined slim widths of the splinters, thus they break easily. 

 For the feed f = 0.5 mm/rot resulted the splinters in Fig. 4. They are similar to those of 

Fig. 3 but have longer lengths (2-3 mm) and thicker widths due to higher feed, so that they 

broke leaving long distances between them.  Here also appears small clusters of splinters (less 

than in the previous case) having two to three whirls. The bottom line is that with this value of 

feed deformations of the cutting area are small and the splinters are breaking fast. 

 At turning with the feed of 0.75 mm/rot (Fig. 5), resulting comma-shaped breaking 

splinter, so not straight, but with some curves. Rarely appear a few flow splinters almost 

straight and without curves. The splinters are thicker than in previous cases, the advance is 

higher. Here,  plastic deformations of the cutting area are small. 

 At turning with the feed of 0.916 mm/rot  resulted chips are also flowing splinters, 

thick, straight, arcuate (fig. 6). The few clusters of particles are due to flow splinters formed 

on a certain area of the piece, where there is a wide longitudinal area about 20 mm in piece 

circumference , with dark brown in Fig. 7 (real image is color, where the shades are seen 

more clearly). This explains the flow splinters from previous cases, that the mechanical 

properties of the wood are not the same for the whole piece. 

 

 

 

 

 

Fig. 3 Obtained chips 

and standard pin 

 

Fig. 4 Chips at f = 0.5 

mm/rot 

 

Fig. 5 Chips at f = 0.5 

mm/rot 
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 For the feed of 1.5 mm/rot the chips from Fig. 8 are obtained, and are thick, 2-4 mm in 

length, also broken splinters. Many are stuck together. Here, appear flow splinters as well, 

generated by the less hard zone as seen in Fig. 7. In this case, cutting is slow, the RPM of the 

piece is low. 

 For the feed of 1.83 

mm/rot , chips are thick 

and wide (Fig. 9), with 

lengths between 2 and 4 

mm, without 

ondulations because 

they have a large section 

and are more resistant to 

bending. Some flow 

chips also appear, but 

also without curves, 

some being stuck 

together. 

  

CONCLUSIONS 
 There have been qualitative studies on chip shapes and sizes during exterior cylindrical 

turning of beech wood. No quantitative studies were possible due to the small size of the 

chips, very difficult to measure. 

 Resulted chips are broken chips, which is explained by the great value of the hardness for 

the piece’s material, by small cutting speed and small deformations in the cutting area. 

 Flow chips also resulted, generated by a certain longitudinal zone on the piece, which has 

a different compression strength, because wood does not have uniform mechanical 

properties. 

  

Fig. 6 Chips at f = 

0.916 mm/rot 
 

 

Fig. 7 Less hard zone on the 

working piece 

 

Fig. 8 Chips for f=1,5 

mm/rot 

 

Fig. 9 Chips for f=1,83 mm/rot 
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