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Aim

The objective of the presented research was to investigate and highlight:

1) any differences in terms of external damage to the pine roundwood from the harvester head
spikes depending on the season of the year and harvester engine RPM,

2) as well as the significance and potential consequences of such damage in relation to basic and
applied science.

3) In addition, the scope of the study included an analysis of wood damage depth to three stem
sections and pilodyn penetration tests in areas adjacent to the damage sites
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Ponsse Beaver 
with H6
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Year manufactured 2006 
Engine MB OM 904 LA
Horsepower 170 
Hydraulic fluid, l 208
Hours worked, mth 27,000 
Software OPTI 4G
Maximum cutting diameter, mm 640
Spike length, mm 20
Spike width at base, mm 15
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Measurements were taken using 

an electronic caliper with an accuracy of 0.1 mm
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Logs n Length, cm
Mid diameter, cm 

± SD

Bark thickness, mm 

± SD

Bottom 102 250 20.8±3.4 7.9±2.5

Middle 102 250 16.3±2.6 2.6±1.1

Top 102 250 12.3±2.5 2.0±0.6

Log parameters by stem section



Criteria

Mean 

depth of 

damage, 

mm

Min., mm Max., mm SD

Maximum 

depth of 

damage, 

mm

Min., 

mm
Max., mm SD

Winter 3.7 2.0 7.1 1.0 5.3 2.5 9.0 1.5

Spring 4.0 2.2 6.6 0.9 5.0 2.7 7.9 1.1

Summer 4.7 2.4 7.2 1.2 5.8 3.3 9.8 1.6

Autumn 4.1 2.0 6.8 1.0 5.2 2.7 8.3 1.2

Low RPM 4.4 2.0 7.2 1.1 5.6 2.7 9.8 1.4

High RPM 3.9 2.0 7.0 1.1 5.0 2.5 8.7 1.4

Bottom 

logs
3.9 2.0 7.1 1.1 5.0 2.7 9.0 1.4

Middle 

logs
4.1 2.0 6.6 1.0 5.3 2.5 8.9 1.2

Top logs 4.3 2.0 7.2 1.1 5.7 2.5 9.8 1.4
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Fig. 2. Mean damage depth by season

Wood damage depth according to harvesting season, engine RPM and stem sections



Correlation matrix
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Characteristic
Mean damage 

depth

Maximum 

damage depth

Mean bark 

thickness
Diameter

Mean damage depth 1.0 0.9 -0.2 -0.3

Maximum damage 

depth
0.9 1.0 -0.2 -0.3

Diameter -0.3 -0.3 0.7 1.0

Pilodyn penetration 

with bark
0.1 0.1 0.1 0.1

Pilodyn penetration 

without bark
0.0 0.1 -0.3 -0.2



Conclusions

• The wood damage caused by the harvester head spikes depended on 
three of the analysed factors: the season of the year in which the 
logging work was performed, harvester engine RPM and the stem 
section from which the log was processed. These factors had a 
varying impact on wood damage and their interaction was statistically 
significant.

• The wood damage depth differed according to the season. The 
damage was the deepest in the summer and the shallowest during 
winter and the spring time.
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Conclusions

• Contrary to the hypothesis, deeper wood damage was found at 1600 
RPM: a mean of 4.35 and a maximum of 5.61 mm, respectively. When 
1750-1800 RPM was used, spike penetration was shallower: 3.92 and 
5.04 mm (mean and maximum), respectively. 
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Conclusions

• The wood damage depth differed axially: the least damage was found 
in the bottom logs (mean 3.9 mm, max. 5.0 mm), more in the middle 
logs (mean 4.1 mm, max. 5.3 mm), and the most damage was found 
in the top logs (mean 4.3 mm, max. 5.7 mm).

• The pilodyn penetration depth was not correlated with wood damage 
depth. However, the penetration depth increased axially from bottom 
to top, which was consistent with the axial increase in damage from 
the harvester head spikes (without considering the bark).
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