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FEATURES OF DEDUSTING BY THE USAGE OF NEEDLE MILLING
CUTTER FOR FURNITURE RESTORATION

On to the ground of analysis of wastes descriptions and results of experimental researches of
deduster, it is substantiated, in this article, the efficiency of dust collector application with a jalousie
disconnector for cleaning of aspirationed air in the process of furniture restoration by needle milling
cutter. The needle milling cutter usage for furniture restoration predetermines a specific properties of
wastes, which enters in the complement such as wood dust, paint-and-lacquer materials, glues
particles, synthetic resins and other components. In connection with diminishing of production
volumes and passing to more compact charts of technological processes, lately, the advantage gets to
individual movable dust-free-air equipments, which are connected directly to the machine-tool and are
computed on its productivity. It is expedient to apply movable dust collector with a jalousie
disconnector in which are combined two degrees of cleaning during work process with needle milling
cutter. This device owns high efficiency for wood-dust, that it was confirmed by experimental
researches with usage of birch wood dust, which has been selected in the cutting process on the circle-
saw machine-tool. Results of experimental researches allow us recommend to use the cyclone device
with a jalousie disconnector as effective deduster during equipment work on a base of needle milling
cutters.

It is actual, lately, the application of new equipment and instruments for optimization of
different operations or stages of wares making technological process from wood in woodworking
industry [13-21]. It is often a necessity for application of specific equipment and environment in
connection with the necessity of the complex use of raw material and minimization of wood treatment
wastes [22-28]. In particular, are carrying out the experimental works which are related to usage of
needle milling cutter (fig. 1) for wood and wood materials treatment on the technological faculty of the
National University of Forestry and wood technology of Ukraine. The row of this instrument
advantages [1, 2] allows to forecast, that his application is perspective and will have wide application
in processes which are related with restoration and preparatory works in furniture and woodworking
industry. Needle milling cutter work consists in operations on processing material of cuttings elements
which are small diameter and high-density steel sticks. It is possible to examine each of sticks as a
micro-cutter which in the process of needle milling cutter rotation touches to the processed surface and
resiliently deviating in tangential direction provides cutting. Removal from the workpiece the
superficial layer takes place as a result of cutting in of micro-cutter in the processed workpiece surface
and a moving in relation to it [1, 2]. As the needle milling cutter application is a variety of cutting
process, there is a traditional task of taking away wastes which arise up due to the output of superficial
layer from a processing surface. The needle milling cutter usage for furniture restoration predetermines
a specific properties of wastes, which enters in the complement such as wood dust, paint-and-lacquer
materials, glues particles, synthe-tic resins and other components (table 1) [3, 4]. The dust particles
sizes will depend on the diameter of needles which are
used at milling cutter arrangement. In addition, it costs
to notice that in the process of work of needle milling
cutter basic wastes is a fine-disperse dust, which is
alike to grinding after a structure. Getting in an
external environment, such dust makes considerable
fire-and-explosive hazard. It is a reason of knots
destruction of the equipment and can result in the
heavy professional diseases of workers. It is resulted
in a table 2 [5, 7, 9] a factious composition of dust at
the different methods of wood treatment.

Fig. 1. Needle milling cutter
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Table 1. Density of some materials which are subject to treatment in the needle milling
cutter application process

Material sort Enamel Lacquer V1§cous ™ | Oak wood | Pine wood
polyester polyester chipboard
Density, kg/m’ 1350-1500 1070-1100 1200 570 415

Table 2. Factious composition of dust at the different methods of wood treatment

Wood sort Operation Volume (%) and size of fraction, m
20-10-10° | 10-7,5-10° | 75-53-10° | 53-40-10° | <40-10°¢
Birch grinding 33,12 31,88 6,92 11,47 16,61
sawing 17,74 67,04 10,56 2,42 2,24

An application of the local and centralized aspiration systems on the base of different types of
dust-cleaner equipment decides the dust-free-air task in the woodworking machine-tools work process.
In particular, such equipment can be a cyclones and bag collectors. In connection with diminishing of
production volumes and passing to more compact charts of technological processes, lately, the advantage
gets to individual movable dust-free-air equipments, which are connected directly to the machine-tool
and are computed on its productivity. Such environment are equipment of domestic and foreign firms as:
Ukrainian «Rojek», «Horlushko», Russian «Intervesp», Czech «ACword» and others, which work on the
base of bag collectors, mainly. Its indisputable advantages are a compactness and low energy capacity.
However, its failings are variable resistance in time, due to a loading of filter-mass and wearing down of
filters. Manufacturers do not mainly point comparative information about efficiency of these equipments
for the different structural composition and median diameter of the dust. They, usually, give limited
information about productivity and energy capacity of theirs equipment. In the processes of cleaning
from a dust, which contains the particles of glue, resins of varnishes and paints the mechanism on the
base of bag collectors will quickly fall out due to sticking of such dust on the walls of filters, that will
have resulted in the frequent necessity of filtration material
replacement. It is expedient to apply movable dust collector with a
jalousie disconnector (fig. 2) in which are combined two degrees of
cleaning [6, 7, 10, 12], during work process with needle milling cutter.

This device owns high efficiency for wood-dust, that it was
confirmed by experimental researches with usage of birch wood dust,
which has been selected in the cutting process on the circle-saw
machine-tool (fig. 3) [7]. On to the experimental dust — quartz sand
with a median diameter 8, 16, 32 and a 50-10° m at the different
charges of air (fig. 4), also was carried out the experimental
researches according to the «Unique method of comparative
researches of dust collectors» [8]. The results of researches specify
on that efficiency of device for the wood dust is about 95 %, and for
quartz sand it is higher and is within the limits of 90-99 % depending
on the median diameter of dust particles.

Fig. 2. Movable dust collector with a jalousie disconnector: 1- electric engine, 2 - ventila-
tor, 3 - jalousie disconnector, 4, 5 - entrance and exhaust connecting branches; 6 - bunker

Dust collector efficiency depends not only on the median diameter of dust particles, but also
from mass of particle (what in same queue depends on the density of dust). It is possible to assert that
middle mass of dust particles which appear in the process of needle milling cutters work at a contact
with the laminated surfaces will be higher as compared to dust mass at treatment of massive wood
because to his composition, enter admixtures with a greater density (table 1), as be indicated higher,
and also such dust has a higher capacity for coagulation [5, 9]. We can see, because of these tables 2,
that about 84 % of the dust is at the sawing operations, and 98 % of polishing process at dust with a
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median diameter > 40-10° m. Such sizes dust collector provides the efficiency higher 97 %, during
work on to the dust.
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Higher efficiency of dust collector during work process on quartz sand, as compared to the
wood dust is provided, in particular, due to a greater density (1500 kg/m*) and resiliency of quartz. It is
possible to forecast high enough efficiency of dedusting because most paint-and-lacquer materials,
which are using for the lamination have a density considerably more high than wood and near to quartz
sand. Thus, these results of experimental researches allow us recommend to use the cyclone device
with a jalousie disconnector as effective deduster during equipment work on a base of needle milling
cutters.
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Oco0/1MBOCTI 3HENNJICHHS IPU BUKOPHUCTAHHI rojkodgpes
AJIs1 pecTaBpauii Mme0dJieBUX BUPOOiB

OOG6rpyHTOBaHO €(hEeKTHUBHICTh 3aCTOCYBAHHS IMHUJIOBIIOBIIOBAYA 3 YKAIIO31IMHUM BIJOKPEMITIOBA-
YeM JUIsl OYMILEHHS acmipilifHOTro MOBITPs B Mpolieci pectaBpaii MeGieBux BUPOOiB ronkodpesamu,
Ha MIACTBI aHaATI3y XapaKTEPUCTHK BIIXOJIIB Ta Pe3yJbTaTiB €KCIEPUMEHTATBHUX JOCIIKEHDb 3HEIIN-
mroBada. Bukopucranus roikodpes st pecraBparlii MeGiieBUX BUPOOIB 3yMOBIIOE crierudiuHi Biac-
THUBOCTI BIAXOIB, 10 CKJIAAy SIKHX BXOJWUTH MW IEPEBUHHU, JTaKo(hapOOBUX MaTepialiB, YaCTHHKHU KJIe-
iB, CHHTETUYHI CMOJIH Ta iHIII CKIagHUKU. OCTaHHIM YacoM, y 3B’S3KY 3 3MEHIIEHHSIM 00’ €MiB BUPOO-
HUIITBA Ta MIEPEXOJIOM HA OLIBII KOMIAKTHI CXEMH TEXHOJIOTTYHHMX IPOIIECIB MepeBara HaJa€eThCs 1H-
JMBITyaJIbHUM NIEPECYBHUM MHJIOOYMCHUM YCTaHOBKAM, SIK1 MiIKIIOYAIOThCs O€3M0CepeIHbO 10 Bepc-
Tara i po3paxoBYyIOTHCS Ha MOTO MPOAYKTUBHICTE. [Ipy poOOTI 3 ronkodpe3aMu AOUUIBHO 3aCTOCOBY-
BaTU MEPECYBHUI MUJIOBJIOBIIOBAY 3 JKATIO31MHUM BiJOKPEMITIOBAYEM B SKOMY MOEIHYETHCS JBA CTY-
neHi ounmieHHs. [leit amapar Bosiozie BUCOKOIO €(EKTUBHICTIO JJIS AEPEBHOTO MUY, 10 OyJO MijaT-
BEP/HKCHO €KCIEPUMEHTAIbHUMHU TOCITIPKEHHSIMU 3 BUKOPHCTAaHHIM NIy JepeBUHU Oepe3n BimiOpa-
HOMY B TIpOIleCi pi3aHHS Ha KPYTJOMMJIKOBOMY BepcTaTi. Pe3ynbTaTH eKCnepuMEHTaTbHUX TOCII-
JOKCHb JTO3BOJISIIOTH PEKOMEHYBAaTH BUKOPHUCTAHHS ITUKJIOHHOTO arapaTa 3 Kallto3iiHUM BIIOKpEM-
JOBaveM sK €(heKTHBHOTO 3HEMIIIIOBaya MpH poOOTi 00aqHaHHs Ha 6a3i roikodpes.
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