YOK 677.63

THE RESEARCH of the FELT FULLING PROCESS
from the COARSE SHEEP WOOL

Ye. O. Rensevych
jek6566@gmail.com

Zaporizhzhia Research Center of Mechanization of Animal Breeding of the
National Scientific Center — “Mechanization and Electrification
of Agriculture Institute”
14, Entusiastiv Street, Chortytsia district, Zaporizhzhia, 69097, Ukraine

V. S. Yakovchuk
ascitsr_zavlabtehnolog@ukr.net

Ascania Nova Institute of Animal Breeding in the Steppe Regions
Named after M. F. Ivanov — National Scientific Selection-Genetics
Center for Sheep Breeding
1, Soborna Street, Askania Nova, Chaplynka district,

Kherson region, 75230, Ukraine

The results of studies the felt fulling process from coarse sheep
wool are given. It is established that the process of felting has a nonlin-
ear logarithmic character, and the felt becomes the most density during
the first 15 minutes this process. After this, the fulling process becomes
almost linear. When using a plate-type felting machine to increase the
productivity of felting, it is necessary to increase the power, the vibra-
tions amplitude and the plate area. To achieve these parameters, a
crank mechanism should be used which has the following production
characteristics: vibration 500 rpm, power 1 kW and amplitude 4-24 mm,
and plate area 0.8 x 1.8 m.
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enekTpudikauii cinbCbKOro rocnogapcrea»
Byn. EHTysiacTiB 14, M. 3anopiioks, XopTupknii p-H, YkpaiHa, 69097
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[HCTUTYT TBApPUHHMLITBA CTENOBMKX PanioHiB imeHi M. ®. IBaHoBa
«AckaHis-HoBa» - HauioHanbHWIM HAyKOBUIA CEeNEKLINHO-reHETUYHUIA
LleHTp 3 BiBYapcTBa
Byn. CobopHa, 1, cMT AckaHisi-HoBa, YannuHcbkuin p-H,
XepcoHcbka 0611., 75230, YkpaiHa

HasedeHo pesynbmamu docniOxeHb earnsHHS rnoecmi 3 epybor
808HU. BcmaHoes1eHo, Wo rnpoyec easnsiHHS Mae HeniHitHUU noaapua-
MiYHUU xapakmep, | 6inbwy YacmuHy winbHocmi noeacmp Habyesae 3a
nepwi 15 xeunuH. licns yb020 Npoyec 8anku cmae rnPakmu4YyHo JiHid-
Hum. [ns 36inbweHHs npodyKmueHOCMi Npouecy 8asnsiHHA Ha NiaumHil
8ansAnbHIl MawuHi HeObXiOHO nidsuwysamu nomyxHicms, ammnnimyoy
8ibpauili i naowy naumu — 3acmocosygamu KpueowunHul mexaHiam 0o
500 o06/xs. npu nomyxHocmi 1 kBm ma amnnimyadi 4-24 mm, i
nnowi nnumu 0,8 x 1,8 m.

Knro4yoBi cnoBa: NoBCTb, BOBHA, BansdHHA, NnNunTa, Bi6paTop, TUCK.
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WHCTUTYT XMBOTHOBOACTBA CTEMHbIX panoHoB uMeHn M. ®. ViBaHoBa
«AckaHuns-Hoa» - HaumoHanbHbIM HayYHbIN CeNeKLUMOHHO-
reHeTUYECKUI LIeHTP Mo OBLIEBOACTBY
yn. CobopHas, 1, nrr. AckaHuns-Hosa, YannmHckmm p-H,
XepcoHckas 0bn., 75230, YkpavHa

lMpueedeHbl pe3ynbmamel uccredosaHull earisHusi 8olisioka U3
epybol oseubell wepcmu. YcmaHOo8/1eHO, Ymo Mpouecc easnsHus ume-
em HesuHeUHbIU rnoeapupmudeckuli xapakmep, u 60onbWy 4Yacmb
rnnomHocmu eolsioK npuobpemaem & rnepebie 15 MuHym AaHHO20 Mpo-
uecca. lNocrie amoeo npouecc easiku CMaHoB8UMCS MPaKmMuU4YecKu u-
HelHbIM. [ns1 yeenuyeHusi npodyKkmueHOCMU 8asisiHUsl Ha rniumHol ea-
nsinbHOU MaliuHe HeobxoO0uMo noebiluamb MOWHOCMb, amrinumyody
subpayuli u rnnowadb MAUMbI — MPUMEHSIMb KPUBOWIUMHbIU MexaHU3M,
umerowuti subpauuu 500 06/MuH., MowHocmb 1kBm u amninumydy
4-24 mm, a nnowade nnumsi — 0,8 x 1,8 m.

KniouyeBble croBa: BOWMMOK, LIEPCTb, MPOLIECC BansaHWUA, NNUTa,
BMbOpaTop, AaBneHue.

According to the data of Association Ukrainian sheep and goats
breeders, the volume of unclaimed wool for today in Ukraine is 3610
tons, including 530 tons of coarse wool. However, with the processing of
this wool there are certain problems: it either is sold at a low price, or is
not used at all for its intended purpose. In industrial quantities, coarse
wool is processed into felt on the production lines [1,2]. The processing
of coarse wool on the farms is not carried out or is carried out by handi-
craft method - heavy manual and unproductive labor (1 pair of felt boots
or 2 kg of wool during 1-3 days).

Now there are no simple small-sized machines for processing wool
and getting the felt from coarse wool. Their creation will allow producing
inexpensive felt products directly in the individual and private farms, will
contribute to increasing the industry profitability, and will satisfy the
needs of the population. The felt is a natural, environmentally friendly
product, it is used for treatment of rheumatism, it's a warming material,
and as heat and sound insulation, saddle, filtering materials, etc.

In the ZRCMAB, in cooperation with the "Askania-Nova" IABSR,
an experimental felting machine PFM-1 (plate-type felting machine) was
developed on the basis of which it is possible to build a mathematical
model of the process, determine the main influencing factors and opti-
mal construction of the felting mechanism, parameters of felted sam-
ples.
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The material and the method of researches. The investigation of
the felting process the felt from coarse combing wool was carried out on
an experimental felting machine PFM-1 in accordance with Fig. 1.

Fig. 1.The investigation of the wool felting by the felting machine
PFM-1.

Table 1. Technical characteristics of the felting machine PFM-1

Index Value
Productivity, kg / h 0,5-2
Power, kW 0,3
Service staff, person 1
Overall dimensions, mm, not more 1210x910x1800
Total mass, kg, no more 225
Felt overall dimensions, mm 500x500
- thickness up to 30
Fulling temperature, °C up to +70
Duration of the process, min 15-60

The wool, which has been combed to the state of wadding, also
cleaned and washed was loaded into the pallet of the machine where, in
a solution of soda and detergent powder, heated to a temperature of
70°C, in a moistened state, under the pressure of a vibrating top plate
with transverse grooves, gradually becomes into the felt.

The felting process in accordance with Figure 2 was carried out with
interruptions for wetting and turn over the samples, as only the side that
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is pressed by the top vibrating plate was felted more strongly. At the end
of the felting, samples were rinsed with hot water.

Fig. 2. The felting process of the wool

After the felting, the samples were dried in air at the temperature of
+ 40 ° C until moisture was removed, and in the end at + 80 ° C in the
drying cabinet.

The researches results. On the obtained felt samples, the felt den-
sity p was determined - the initial function of the mathematical model of
the process - through measuring the geometric dimensions, width,
length and mass of the samples in accordance with Figure 3.

Fig. 3. The samples of felt

The analysis of the felting process on the machine PFM-1, taking in-
to account the initial density of the wool, shows that, as a whole, it has a
nonlinear character and the most part of the density is felt in the first 15
minutes - this is the minimum felting time in accordance with Figure 4.
After this, the felting process becomes almost linear.
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With an area of 1000 cm? and a plate weight of 45 kg with a plate
pressure of 45 g / cm?, 0.15 g / cm? felt density was obtained. In addi-
tion, for an area of 2500 cm? and a plate weight of 42 kg with a pressure
of 16 g / cm?, it was obtained no more than 0.11 g / cm? density. The
factory samples density of 0.15-0.2 g / cm® and maximum ones up to
0.49g/cms.
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The reason for this is the weak action of the vibrator plate on the
wool layer - a decrease in the vibration amplitude is caused by the large
plate area. When increasing the area, it is necessary to increase the
pressure, drive power and the weight of unbalanced loads. To achieve
high performance, the plate amplitude oscillation should be proportional
to the thickness of the sample [1, 2].

The cost of processing in a dense felt 1 kg per hour is 30 UAH / kg:
hot water, incl. for washing from contamination - 50 | / kg, detergent
powder - up to 100 g, soda - 100 g, electricity - 1 kwWh.

Conclusions. The plate-type felting machine can product the insu-
lation, which made from the coarse wool, and has the form of felt plate-
square 50x50 cm for in size 2-3 cm thick with a density of 0.08-0.11 g /
cm3 and weighing 0.7-0.76 kg during 0.5 or 1 hour.

The process of felting has a nonlinear logarithmic character, and the
felt becomes the most density during the first 15 minutes this process -
that is the minimum felting time. After this, the felting process becomes
practically linear.

For the significantly increase productivity and increase the plate ar-
ea, it is necessary to increase the amplitude of the oscillations and the
impact power of the plate, its area; that can be achieved by increasing
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the size of the plate or by felting the rolls under the impact power of the
mechanism.

In addition, to increase the productivity of the felting process on the
plate-type felting machine, it is necessary to increase its power, the am-
plitude of the vibrations and the area of the plate. To do this, a crank
mechanism must be used which has up to 500 rpm at a power of 1 kW,
an amplitude of 4-24 mm, and a plate area of 0.8x1.8 m. In addition, it is
possible to develop a roll-felting machine for felting a much larger felt -
up to 1-1.5 m in width and up to 2-3 m in length.
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