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2. Improving the technology of making shoes to order.

Pedepar:

1. Po6oTa mpucBsiieHa BIOCKOHAJIEHHIO (POPMHU Ta CIIOCOOY NIPOEKTYBAHHSI B3yTTEBOI KOJIOAKU 3 BUKOPUCTAHHSIM
CY4aCHUX KOMITIOTEPHUX TEXHOJIOTIH Ta IPOrPECHMBHOrO 06J1aIHAHHS. 3alIPONIOHOBAHUIA CIIOCI6 MPOEKTYBaHHS
nepen6adae BUKOpUCTaHHs 3D CKaHy CTOIM Ta NOAATKOBOI iHpopMalliil y BUTJISi pyYHUX 3aMipiB OCHOBHUX
00XBaTHUX [1apaMeTPiB Ta KOHTYPIB CJIimy, po3po6eHNX Ha OCHOBI IJIaHTOrpaMu. Po3po6sieHO MaTeMaTUYHy
Mozenb nedopmaliii 3D MoJiesi CKaHOBaHOI CTOIHU 3 METO0 aanTalii ii 1o pacoHy KojIoAKY 3 HiffIOMOM IT'SITKOBO]
YaCTMHY Ta [IPAaKTUYHI peKOMeHTalii 17151 MofeI0BaHHs1 GOPMHU B3yTTEBOI KOJIOJKU 3a pe3ybraTaMu 3D
CKaHYBaHH$ CTOIU 3 HETUIIOBOIO (POPMOIO0 OKPEMUX JIJISTHOK 3 YPaXyBaHHSIM HEOOXiHUX KOPUTYBaHb [1apAMETPiB
Ta OCHOBHMX KOHTYPiB IOBEPXHi KOJIOAKU. [1JIs1 PO3LMPEHHS aCOPTUMEHTY (PACOHIB KOJIOJIOK 3aIIPOIIOHOBAHO
crioci6 3aMiHM HOCKOBOI YacTuHU B cepenoBuii 3D CAITP 3 MmoxkuBicTIO peanizaliii fioro Ha MpakTulli Ipu
BUTOTOBJIEHHI KOJIOJOK i3 3MiIHHMMU HOCKOBAMM YaCTMHAMUY, SIKi MOXKYTb OyTH 3aCTOCOBaHI [1J11 Pi3HUX MOJieslel
OCHOBHOI (33[1HbO1) YaCTUHU KOJIOAKU. PO3p06sI€HO B3yTTS 32 iHAMBiyaJlbHUM 3aMOBJIEHHSIM i3 3aCTOCYBAaHHSIM

aBTOPCBKOTO MiAXOAY A0 METOAY NPOEKTYBAHHS B3yTTEBOI KOJIOJKU, KOHCTPYKILii B3yTTsl, TEXHOJIOTII CKIajaHHS Ta



¢dinimHOrO 03700671EHHS TOTOBOTO BUPOOY.

2. This work is devoted to improving the form and method of designing a shoe last using modern computer
technologies and advanced equipment. In order to obtain initial information about the shape and parameters of
the foot, anthropometric studies of the feet have been carried out in the traditional manual way using a stop
meter, a ruler and a measuring tape, and a non-contact 3D scanning method using a specialized FootIn 3D
scanner. The results showed significant variation in circumferential measurements. Further, 8 test lasts were
developed and manufactured for individual customers on the basis of anthropometric parameters obtained by 3D
scanning. Trying on samples of shoes made on these lasts demonstrated the need to adjust the lasts, which was
associated with excessive freedom of fitting of the foot: 7 out of 8 lasts turned out to be too wide in circumferential
and latitude parameters. To develop an improved design method, the parameters of the necessary reduction in the
circumferential-latitude parameters of the foot have been investigated by manually adjusting the manufactured
lasts and re-testing. In addition, it has been proposed to use the contour of the last bottom, pre-designed based on
the footprint. To develop a method for designing the contour of the lasts track of different styles, a study has been
carried out as for the influence on its configuration and the main geometric parameters of such factors as the
height of the heel and the toe shape. The proposed design method provides for the use of a 3D scanning of the foot
and additional information in the form of manual measurements of the main circumferential parameters and
bottom contours, developed on the basis of the footprint. Next, we tested samples made on lasts designed
according to the proposed method. A comparative analysis of the shoe lasts developed using different methods has
been carried out by assessing the customer's subjective omissions when trying on shoe samples made on these
shoes. For this, we made shoe samples on a standard last of the corresponding style and size; on the last
corresponding to the parameters of the 3D scan of the foot; and on a customized last designed according to an
improved method. Comparative analysis has demonstrated the advantages of the improved shoe shape. When
designing high-heeled lasts, the problem arises of the impossibility of matching the 3D model of the foot and the
last. For this purpose, the work proposes the use of a foot model adapted to the last style, for which a
mathematical model of the rapid deformation of the points of the rear part of the foot surface when raising the
heel to the corresponding heel height is applied. At the same time, the anthropometry of the foot and the
peculiarities of its work when lifting to the heel have been studied. The work has also developed practical
recommendations for modelling the shape of a shoe last based on the results of 3D scanning of the foot with an
atypical shape of individual areas, considering the necessary adjustments to the parameters and the main contours
of the shoe surface. For this, graphical-analytical calculations of the change in the position of the nodal points of
the transverse contours have been carried out with an increase in the perimeter of a separate section. For
expanding the range of shoe styles, there has been proposed a method for creating a new shape based on the
existing main back part by attaching a new toe part to it in a 3D graphic CAD environment using the Morphing
function. To achieve the versatility of the method and the possibility of applying the same toe shapes to different
back parts of the lasts, a study has been made of the parameters of the lasts shape of the same size-width interval.
This made it possible to rationalize the cutting plane separating the main back part of the last from the toe. In this
area, the last shapes are as close as possible in parameters, which made it possible to average the contours of the
section. This makes it possible to develop interchangeable forms of the main and toe part of the last. Further, this
method was implemented in practice by making lasts with a replaceable toe part, which can be used for various
models of the main (rear) part of the last. The introduction of such last designs has cut the cost of purchasing new
lasts in half, and has reduced the cost of maintaining storage facilities for storing lasts by almost the same amount.
In order to develop an improved technology for finishing footwear, research has been carried out on the chemical
composition and physical and mechanical properties of finishing compositions. It has been determined that
finishing compositions improve the physical and mechanical properties of Crust leather for custom-made shoe
uppers.
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