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Abstract

The aim of the present paper is the results of the granulometric composition of the creating chips and dust
focusing on fine and dust fraction, from longitudinal milling and sanding of thermally modified oak and
spruce wood in the dependence on treatment temperatures of 160, 180, 200 and 220 °C. When milling oak
with increasing temperature of wood treatment, the share of these fractions increase, the share of dust fraction
from 0.40% (natural sample) to 3.63% sample treated at 220 °C, for natural spruce, these particles were not
recorded and for treatment temperature of 220 °C the dust content increased to 4,64%. The sanding showed
the opposite trend, namely the decrease of the fraction of dust with increasing treatment temperature. For oak
heat treated at 220 °C the decrease was 21.04% compared to natural wood and for spruce the decrease was

24.43%.
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1 Introduction

Thermowood is nowadays material that is
use in various areas in which it meets the
conditions, especially physico-mechanical.
Its advantages are absence of chemicals for its
treatment, decreasing of moisture absorption,
dimensional and biological stability and
durability [11]. But Thermowood is known
also by its disadvantages especially by
changes of chemical, physical and mechanical
properties [3, 5, 10, 11], that resulting in
decrease in its mechanical properties, which
results in more fragile wood as stated by [1,
2, 10, 11]. Based on these facts, [6, 10] state
that during woodworking at higher
temperatures fine fraction or sawdust can be
produced.

The aim of the present paper is to compare
the effect of machining technology of heat
treated wood, spruce and oak

Delta 2019, 13(2):35-39

35

1 Uvod

Thermowood je v sucasnosti material,
ktory sa pouziva v rdznych oblastiach,
v ktorych spita podmienky, obzvlast
fyzikalno-mechanické. Medzi jeho vyhody
patri absencia chemikalii pri jeho uprave,
znizZenie hygroskopicity, rozmerova
a biologicka stabilita a trvanlivost’ [11].
Thermowood je znamy aj svojimi
nevyhodami, najmid zmenami chemickych,
fyzikalnych a mechanickych vlastnosti [3, 5,
10, 11], ktoré vedu k zniZeniu jeho vybranych
mechanickych vlastnosti, ¢o vedie k tomu
ze drevo je viac krehkejSie, ako je uvedené
v [1, 2,10, 11]. Na zéklade tychto skuto¢nosti
[6, 10] sa uvadza, ze pri obrabani dreva
upraveného pri vysSich teplotich sa moze
vytvarat’ jemna a prachova frakcia.

Cielom predloZzeného prispevku je
porovnanie vplyvu technoldégie obrabania
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(treatment temperatures 160 °C, 180 °C, 200
°C and 220 °C) by milling and sanding on the
share of fine fraction particle size <0.125 mm
and on dust, particle size < 0,08 mm, which
may present both a health and a safety hazard.

2 Material and Methods

2.1 Experimental samples

Sessile oak (Quercus petraea) and Norway
spruce (Picea abies) were used for
experiment. The precise method of samples
preparation and thermal modification
(temperature of 160, 180, 200 and 220 °C)
methodology of samples is published in the
paper of [7, 9].

2.2 Machinery

JET JSG-96 (JPW Tool AG, Fillanden,
Schwitzerland), narrow belt sander, cutting
speed of 10 m.s, HIOLIT XO P 80 grinding
belt with a grain of 80.

Spindle  milling  machine  ZDS-2
(Liptovské strojarne, Slovensko), with
feeding equipment Frommia ZMD 252/137
(Maschinenfabrik Ferdinand Fromm,
Fellbach, Nemecko). Tool — milling head FH
45 Staton SZT (Turany, Slovakia), with
parameters: cutter body diameter - 125 mm,
cutter body diameter with extended knife 130
mm, number of knives 2, rake angle y = 25°,
cutting speed vc = 40 m/s, feed speed vi = 15
m /min, depth of cut =1 mm.

2.3 Granular analysis

Samples for the granular wood dust
analysis were taken isokinetically from the
suction pipe of the machines in accordance
with STN 9096 (83 4610). 200220 g sample
was taken for each treatment.

Granularity was studied by sieving, with
standard kit of several sieves ordered
vertically, placed on the vibrating stand of the
sieving machine (Retsch AS 200c), (Retsch
GmbH, Haan, Germany), in accordance with
STN 153105/STN ISO 3310 — 1. As much as
30 g heaps of material were analysed in each
treatment. Each treatment was exposed to six
sieving.

tepelne upraveného dreva, smreku a duba
(teploty 160 °C, 180 °C, 200 °C a 220 °C) pri
frézovani a braseni na podiel jemnej frakcie
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s vel'kostou cCastic < 0,125 mm a prachovej
frakcie s velkostou ¢astic < 0,08 mm, ¢o
moze predstavovat nebezpeCenstvo pre
zdravie aj bezpecnost’ prevadzky.

2 Material a metédy

2.1 Experimentalne vzorky

Na experiment boli pouzité vzorky duba
zimného (Quercus petraca) a smreka
obycajného (Picea abies). Presnd metodika
pripravy vzoriek a tepelna Uprava (pri teplote
160, 180, 200 a 220 °C) wvzoriek je
publikovana v prispevkoch [7, 9].

2.2 Strojné zariadenie

Uzkopasova briska JET JSG-96 (JPW
Tool AG, Fillanden, Svaj¢iarsko), rezna
rychlost’ 10 m.s™, brisny pas HIOLIT XO P
80 so zrnitost'ou 80.

Spodna  vretenova  frézka  ZDS-2
(Liptovskeé strojarne, Slovensko). Podavanie
bolo realizované pomocou podavacieho
zariadenia  Frommia  ZMD  252/137
(Maschinenfabrik Ferdinand Fromm,
Fellbach, Nemecko).Nastroj — frézovacia
hlava FH 45 Staton SZT (Turany, Slovensko),
s parametrami: priemer telesa frézy — 125
mm, priemer telesa frézy s vysunutym nozom
130 mm, hrabka telesa frézy 45 mm, pocet
nozov 2, material noza — ocel MAXIMUM
SPECIAL 55: 1985/5, uhol ¢ela y = 25°.
Rezné podmienky — rezna rychlost ve = 40
m.s, posuvna rychlost’ v¢ = 10 m.min, hibka
uberu = 1 mm.

2.3 Granulometricka analyza

Vzorky pre granulometrickll analyzu boli
odoberané izokineticky z odsavacieho
potrubia v stulade s STN 9096 (83 4610). Pre
kazdu tepelnu upravu bolo odobraté 200+220
g vzorky.

Granulometrické zlozenie sa zistovalo
sitovanim, na ktoré sa pouzila Specidlna
suprava nad sebou zoradenych  sit
umiestnenych na  vibratnom  stojane
sitovacieho stroja (Retsch AS 200c), (Retsch
GmbH, Haan, Germany), v stlade s STN
153105/ STN ISO 3310 — 1. Pre kazdy variant
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3 Results and Discussion

sa robili tri sitovania a vysledky st dané ako

Analyses results are introduced in Tab. 1 ich priemernd hodnota.

and 2. 3 Vysledky a diskusia
Vysledky analyz st uvedené v Tab. 1 a 2.

Tab. 1 Milling

Tab. 1 Frézovanie

The share of fine particles (particle size < 0.125 mm)/Podiel jemnej frakcie (velkost’ ¢astic <0.125 mm)

Oak natur/Dub prirodny 1.20 % Spruce natur/Smrek prirodny 0.53 %
Oak/Dub 160 °C 4.94 % Spruce/Smrek 160 °C 0.62 %
Oak/Dub 180 °C 6.13 % Spruce /Smrek 180 °C 0.70 %
Oak/Dub 200 °C 6.11 % Spruce/Smrek 200 °C 5.44 %
Oak/Dub 220 °C 13.18 % Spruce /Smrek 220 °C 11.29 %

The share of dust (particle size < 0.08 mm)/ Podiel prachovej frakcie (velkost’ ¢astic < 0.08 mm)

Oak natur/Dub prirodny 0.40 % Spruce natur/Smrek prirodny 0.00 %
Oak/Dub 160 °C 1.14% Spruce/Smrek 160 °C 0.00 %
Oak/Dub 180 °C 1.64 % Spruce/Smrek 180 °C 0.00 %
Oak/Dub 200 °C 1.36 % Spruce/Smrek 200 °C 1.36 %
Oak/Dub 220 °C 3.63% Spruce/Smrek 220 °C 4.64 %

Tab. 2 Sanding
Tab. 2 Brasenie

The share of fine particles (particle size <0.125 mm)/Podiel jemnej frakcie (velkost’ ¢astic <0.125 mm)

Oak natur/Dub prirodny 99.20 % Spruce natur/Smrek prirodny 99.36 %
Oak/Dub 160 °C 96.28 % Spruce/Smrek 160 °C 99.77 %
Oak/Dub 180 °C 97.97 % Spruce/Smrek 180 °C 96.35 %
Oak/Dub 200 °C 98.61 % Spruce/Smrek 200 °C 97.68 %
Oak/Dub 220 °C 91.96 % Spruce/Smrek 220 °C 95.98 %

The share of dust (particle size < 0.08 mm)/ Podiel prachovej frakcie (velkost ¢astic < 0.08 mm)

Oak natur/Dub prirodny
Oak/Dub 160 °C
Oak/Dub 180 °C
Oak/Dub 200 °C
Oak/Dub 220 °C

94.72 %
92.10 %
94.53 %
93.17 %
73.68 %

Spruce natur/Smrek prirodny
Spruce/Smrek 160 °C
Spruce/Smrek 180 °C
Spruce/Smrek 200 °C
Spruce/Smrek 220 °C

86.11 %
92.63 %
84.44 %
76.09 %
61.68 %
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The obtained shares of fine fraction as well
as of dust are different for milling and
sanding, as these are very different
woodworking technologies.

When milling oak and spruce, the share of
fine fraction as well as dust fraction with
treatment temperature rises and the highest
values were recorded at treatment temperature
of 220 °C, which corresponds to the authors
claim to reduce selected strengths of heat
treated wood [6, 10].

When sanding, most of the resulting
particles fall within the fine and dust
fractions. While the shares of fine fraction do
not change very much, whether sanding oak
or spruce, the shares of dust fraction decrease
with increasing treatment temperature. This
process is interesting, and we assume that the
impact of density decreases of heat-treated
wood has a greater impact than the decrease
of mechanical properties in the wood sanding
process. Similar results for sanding are given
by [4, 8], based on their experiments, did not
confirm an increase in the inhalable and
respirable fraction with increasing wood
treatment temperature, i.e. higher dust
generation due to wood heat treatment.

4 Conclusions

When milling the heat-treated wood with
increasing temperature, the shares of fine
fraction and dust increases due to the reduced
mechanical properties of the heat-treated
wood.

When sanding, the share of dust is reduced
due to the reduced density of the heat-treated
wood.
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Ziskané podiely jemnej frakcie a prachu su
rozne pre frézovanie a brusenie, pretoze ide
o velmi odlisné technoldgie spracovania
dreva.

Pri frézovani duba a smreku sa podiel
jemnej frakcie, ako aj prachovej frakcie so
zvySujucou sa teplotou upravy zvysSuje
a najvysSie hodnoty sa zaznamenali pri
teplote upravy 220 °C, ¢o zodpoveda tvrdeniu
autorov o znizeni vybranych mechanickych
vlastnosti tepelne oSetreného dreva [6, 10].

Pri braseni vacSina vyslednych Ccastic
spada do jemnych a prachovych frakcii.
Zatial' ¢o podiely jemnej frakcie sa vel'mi
nemenia, ¢i uz ide o bruseny dub alebo smrek,
podiely prachovej frakcie sa so zvysujucou
teplotou upravy znizuju. Tento proces je
zaujimavy a predpokladame, ze vplyv
znizenia hustoty tepelne upraveného dreva ma
vacsi vplyv ako pokles mechanickych
vlastnosti pri briseni dreva. Podobné
vysledky z procesu brusenia su uvedené v [4,
8], kde na zaklade experimentov sa nepotvrdil
zvySeny podiel inhalovatel'nej a respirabilnej
frakcie so zvySujucou sa teplotou Upravy
dreva, t. j. vy$Sou tvorbou prachu v dosledku
spracovania tepelného upraveného dreva.

4 Zaver

Pri frézovani tepelne upraveného dreva so
zvySujucou sa teplotou sa podiel jemnej
frakcie a prachu zvySuje v dosledku
znizenych mechanickych vlastnosti tepelne
upraveného dreva.

Pri bruseni sa znizi
v dosledku  zniZenej
upraveného dreva.

podiel
hustoty

prachu
tepelne
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