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CALCULATION OF STRESS AND STRAIN
IN THE PLASTER MACHINE TROWEL

The building industry is the most important sector of the economy of any
country, it accounts for 10-20% of the total national product and forms one of
the largest requests for labor. The construction of industrial buildings,
apartments, complexes, shops and houses is one of the main areas of work in
this area. Nowadays, a large number of building processes are automated by
developing machines, such as machines for pouring concrete, creating
building composition and others. Since plastering is one of the main stages of
the construction of the building, and their automation is a priority these days.

The existing wall plastering technique is manual, that is, the work is done
using some tools, such as a flat board (trowel) or other object with a flat
surface, made of metal, wood or plastic. In this process, the compound, which
after acceleration is poured onto the wall with the help of a trowel, should be
evenly distributed and have a smooth, good surface. This process continues a
long time and takes additional human power. As a result of this, the labor
process slows down and the time it takes to complete work increases.
Ultimately, manual plastering has such disadvantages as high cost, increased
time, material costs and bad quality of work due to unskilled labor.

Great competition in this area, the lack of qualified labor and technological
progress lead to rapid changes in the building industry, stimulating its
automation. The most common methods for automating plastering are:

— layer-by-layer application of the stucco compound under pressure,
followed by leveling;

—  mechanized plastering using plastering machines and robots.

This paper discusses a slit-type metering device for a medium-
performance plastering machine. The main element of such a machine is a
trowel. In the process of loading, the trowel its deflection affects the quality of
applying the compound, therefore, it is necessary to choose such a thickness
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that ensures a minimum deviation of the coating thickness. Due to the fact that
the trowel is a plate with variable geometry and is attached pointwise, its
calculation was performed numerically using the SolidWorks Simulation
system. The calculation of the deflection of the trowel is made for such initial
loading and fixing conditions (Figure 1).

Figure 1. Loading and fixing of trowel

Trowel loads are calculated taking into account the maximum weight of
the compound and the pressure of the whole system on the wall surface.
As a result of the numerical calculation, the diagrams of the distribution of
equivalent stresses and the deflection of the trowel in the direction of the wall
surface were obtained (Figure 2, 3).

Based on the analysis of stresses and strain of the edge of the trowel, we
can make the following conclusions:

—  Stress in the trowel is much less than the critically permissible stress
(maximum stress — 5 MPa; critically permissible stress — 531 MPa);

—  The maximum strain of the trowel does not exceed 0.1 mm, which is
significantly less than the tolerance of the plastering work determined
(£ 1 mm)
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Figure 2. Diagram of the distribution
of equivalent stress according to Mises
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Figure 3. Schedule of strain of the trowel relative to the centerline

Further calculations showed that the thickness of the trowel can be
reduced by 4 times without losing its strength and the quality of the plastering
work.

Applying plaster in a mechanized way is appropriate not only at large
construction projects, but also in an ordinary apartment. The application of
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this method provides a significant reduction in lead time, economical
consumption of materials, simplification of the leveling process. The
mechanized method of applying plaster leads to savings of more than 14%
and reduces the time to complete the work by 33%. In addition, we get a
better quality plastered surface. However, there is the problem of the loss of
the working compound, since part of it falls beyond the edges of the trowel, so
in the future it would be advisable to carry out a design change and the
calculations are aimed at reducing the compound consumption.
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MPUCTPIA KOHTPOJIIO CTAHY ITPUMIIIEHHSA

OcTaHHIM YacoM IIUPOKOTO TMOIMMPEHHS Hal0yau poOOTH B oOmacTi
CTBOPEHHSI PO3YMHHX CEpPeIOBHIN a00 PO3YMHOTO OTOYESHHS JJISI MiATPUMKH
MIEBHOTO PIBHS KOM(OPTY B AisUIGHOCTI JIIOAMHM a00 TiTHOTO PIiBHS >KUTTS
JIFOJIeH MOXMIIOTO BIKY Ta JIOJIEH 3 00MEXEHUMH MOKINBOCTSIMU.

Jlocutp wacto IHTepHET pedei € TIIOOATBLHOI MEPEKEI0 CEHCOPHHUX
NPUCTPOIB, SIKI 30MparoTh JaHi MPO OTOYCHHS 1 HEPIOKO — IpO JIIOJCH.
3BHYaliHO, Ii AaHI MOKYTh OyTH KOPUCHHMMH JUIsl BIACHHKIB MPHUCTPOIB, aie
Iy)ke 4YacTO BOHH TPEIACTABISIIOTh iHTepeC 1 Ui BHUPOOHHKIB 1
MocTavaNbHUKIB TIpUcTpoiB. KomObiHalii motokiB loT-manux, mo Ha mepmui
MOTJISI  3AAI0ThCS  HEUIKUIMBUMH, TaKOXK MOXXKYTh CTAaHOBHTH 3arposy
nepcoHanbHi KoHGineH iitHoCTI. [Ipn 00'emHanHi abo 3icTaBIeHHI KiIBKOX
MMOTOKIB JaHHUX iHOMI MOXKHA OTPUMATH OUTBII TOYHWUN IMUGPOBHHA MOPTPET
JIOIMHM, HDK HPU BHUKOpPHCTaHHI oxHOro moToky loT-manmx. Hanpukman,
migkaroYeHa a0 IHTepHeTy 3yOHa IIiTKa MOXKE 3alMCyBaTH 1 IepeiaBaTh
HEeNIKi/UIB1 JNaHi Mpo Te, AK ii BJACHUK YUCTUTH 3yOW. AJjie SKIIO HOTro
XOJIOAWIBHHK TIEpe]ae aHi mpo Te, IO BiH iCTh, a (piTHEC-TpPEKep mepenae
JlaHi Tpo #oro (i3W4Hy aKTHBHICTH, TO KOMOIHAIlsl LUX IOTOKIB J03BOJISE



