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STUDY PERFORMANCE OF NEW UPHOLSTERY MATERIALS
FOR UPHOLSTERED FURNITURE

Abstract. The article deals with the experimental study of the technical characteristics of
the new upholstery fabrics for upholstered furniture. As well as the basic methods of tissue tests,
equipment and materials used for the study. The aim of the article is to study the technical charac-
teristics of new upholstery materials for the production of upholstered furniture and the prediction
of their durability. On the basis of the study found that flock tissue is more resistant to abrasion
than chenille fabric and is recommended for the office and public furniture production. The results
obtained allow to predict the life of upholstery fabric and choose for specific conditions and the
most suitable type of tissue.
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Introduction

In the book, G.I. Klyuev "Technology of production of furniture” [1] describes
the classification of upholstery fabrics, describes the types of upholstery fabrics and
their properties, mainly of such tissues as the jacquard, greatcoat, flock, velour. But
the author does not recommend specific to the wide application of any of the tissue
and, accordingly, does not mark their advantages and disadvantages to each other.

In this thesis, A.V. Korobtsova on the theme: "Development of a method of de-
signing of jacquard Furniture decorative fabrics" [2] used computer-aided design
method, a single-layer jacquard fabric for a given tearing apart the fabric load, as well
as the proposed formula for calculating, on the basis of tissue density and weft based
on mutual location of main and weft yarns.

The thesis EA Malyavko "Evaluation of durability and prediction of upholstery
fabrics quality indicators" [3] analyzed the quality upholstery fabrics. For the purpose
of furniture fabrics is particularly important is the reliability of the product in use, so
to solve this problem in this thesis examined the behavior of the materials in the pro-
cess of wear and tear. Investigations and derived mathematical relationships change a
number of mechanical properties (tensile and tearing apart the load, elongation at
break) and physical properties (air, water and oil permeability, water and oil resistant)
on the amount of abrasive influences.
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In [3] also developed a method for predicting the mechanical properties of fur-
niture fabrics in view of operating conditions on the basis of three-dimensional spline
method. Development of a method of complex evaluation of mechanical and physical
properties of the upholstery fabrics.

The main cause damage to tissues and its withdrawal from service is abrasion
due to wear of the most loaded areas of upholstered furniture. There are concepts of
wear resistance of fabrics and their abrasion resistance. The wear resistance of the
fabric — is its ability to withstand the combined action of abrasion and bending, and
abrasion resistance — a fabric's ability to resist abrasion due to rubbing of external in-
fluences. The dominant feature in the present fabric is abrasion resistance.

The methodology of this research includes theoretical and experimental re-
search. Experiments were carried out using standard methods in the laboratory. For
the processing of the experimental results in the studies used numerical methods of
applied mathematics, mathematical statistics, and tests were conducted for wear.
There are several ways to carry out the attrition test. The most common is the Mar-
tindale test. The principle of the test is as follows: the test piece is fixed on a smooth
fabric surface foam. Abrasive (rubbing material) is felt, attached to the metal disk.
The disc begins with a third abrasive cloth in a circular motion with little effort. One
circular motion corresponds to one cycle.

Materials and Methods

Tests carried out on the smooth tissue until three cut strands, but the pile — to
full wear lint-based fabric.

As a result, each sample is assigned to measure tissue Martindale, i.e. the num-
ber (rate) of abrasion [4, 5]. The higher the ratio, the better the longer the fabric will
last. Different fabrics, depending on the raw material composition and its type have a
different threshold of attrition. Thus, viscose chenille withstand an average of 6,000
to 10,000 cycles on Martindale test, while a polyester velour withstands 50,000 cy-
cles. When the number of abrasion cycles over 20 000 fabric is considered reliable.

Tests on tissue abrasion were carried out in the laboratory at the Department of
SDM Trace in Tomsk. In use the machine grinding and polishing of thin sections for
duplex 3E881 (Ukraine) as an experimental setup. General view it is presented in
Figure 1.

Figure 1 — General view of the grinding and polishing machine
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For the test were taken pieces of cloth from the flock and chenille. Tissue sam-
ples are presented in Fig. 2. (a) flock fiber, (b) chenille fabric [6,7]

(b)

Figure 2 — Fabric samples: (a) flock fiber, (b) chenille fabric

Specifications flock fabric [8] brand Dream Puma375

— Tissue density of 410g/m?

— Abrasion resistance:> 15,000 cycles

— Fabric composition: polyester — 27%, polyamide — 34%, Acrylic — 39%.

— Country of origin — Turkey.

Specifications 29 chenille brand fabric [9].

— Density of the fabric 373 g/m2.

— Abrasion resistance: 8000 cycles.

— Fabric: Polyester — 100%.

— Country of origin — Turkey.

Experiments on tissue abrasion carried out on the basis of the classical single-
factor. The amount of abrasion cycles was taken as a variable factor. The permanent
factors have been taken: the spindle speed polishing machine, pressure on the tissue,
the temperature and humidity in the room. The weight of the samples to mechanical
wear was adopted as an output parameter. Methodical mesh experiments presented in
Table 1 and 2.

Abradable samples of fabric cutting flock and chenille 50x50 mm, glued on a
wooden base with the same size and were tested for wear on the grinding machine
3E881. As the adhesive used universal glue mark "Superglue™. As the foundations of
abrasive grinding on Copy Machines 3E881 used felts. The samples were loaded on
6000 cycles of abrasion cycles with an intensity of 600 min-1 for 10 minutes.

Results and Discussion

Results of experiments on the implementation of abrasion upholstery materials
for the production of upholstered furniture were carried out on the example of tissue
samples from the flock and chenille in accordance with the methodological grids pre-
sented in Table 1 and 2.
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Table 1 — Results of experiments on the implementation of attrition for the flock

Number pp
Factor name 1 > 3 1 5
the number of cycles, 0 6000 12000 18000 24000
units.
abrade the mass 1,5/0 1,4/0,1 1,3/0,2 1,2/0,3 1,1/0,4
of samples

Table 2 — Results of experiments on the implementation of attrition for the chenille

Number pp
Factor name 1 > 3 a 5
the number of cycles, 0 6000 12000 18000 24000
units.
abrade the mass of 1,65/0 1,85/0,15 1,5/0,3 1,35/0,45 1,2/0,6
samples

As can be seen from Fig. 3 (a,b) and 4 (a,b) abradable samples not only lose
weight but also color.

(a) (b)

Figure 3 — General view of the flock fabric (a) before and (b) after the test

(a) (b)

Picture 4 — General view of the chenille fabric (a) before and (b) after the test

Conclusion
Analysis of the results of experimental studies of the technical characteristics

of the upholstery flock and chenille shows that an increase in the number of abrasion
cycles is almost directly proportional to the mass loss of specimens. The approximat-
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ing function is normal, logarithmic and not contrary to the laws and universally rec-
ognized previously in similar studies. Thus it is possible to make an assumption that
the weight loss of test materials correlation samples associated with a loss of strength,
since the moment of inertia of the cross-sectional samples will decrease in direct pro-
portion to weight loss.

Also, the analysis of experimental results, it follows that the greater resistance
to abrasion has flock fabrics. It has at the same conditions, compared to chenille, the
abrasion resistance above 1.5 times (0.75/0.5), i.e. losing weight chenille abrasion 1.5
times faster than the flock.

Flock fabric has a higher abrasion resistance as compared to chenille, so it can
be recommended for conditions where the daily exposure to the fabric (the number of
cycles in the unit load) is more intense (30-50 or more cycles). This is typical for of-
fice and public furniture. For less loaded furniture with the number of cycles of expo-
sure to the loading unit 10-30 can be recommended chenille tissue. It is common for
household furniture.
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KY¥YMCAK KNhA3T'A APHAJITAH /KAHA KAIITAY
MATEPUAJIJAPBIHBIH TUIMALJIIT'TH 3EPTTEY

Anparna. Maxanaoa scymcax sxcuhazea apHanzau dcaya Kanmay MamaiapolHuly mexHu-
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KAblK CUNAMMAMANAPbIH IKCHEPUMEHMANobl mypoe 3epmmenceni Kapacmuipuliean. Conoaii-ax
CbIHaKmapowly Hezizei adicmepi, 3epmmey YWiH KOJOAHBIIAMBIH HCAOObIKMAP MeH Mamepuaioap
kepcemineen. Makananvly makcamel — ocymcar dcuhaz onoipyee apHanean diHcawa Kanmay
MAMepuanioapvlHbly MeXHUKAIbIK CUNAmMmMamaiapoly 3epmmey JcoHe O01apobly MO3IMOLNICIH
bondicay. 3epmmey Hezizinoe (oK Kanmay mamepuansl WeHUuLL Kanmay Mamepuanibia Kapasanoa
mo3yea me3imoi exeHOicl aHLIKMANObl JiCIHe KeHce MeH Ko2amowlk odcuhasz ocacay yulin
yevinvinaovl. Homuoicenep xanmay mamepuanoapuiisly Kbizmem emy Mep3imin Oondicayza icane
beneini Oip scazoainap yulin ey Koiaiivl mypin mayoay2a MymKiHOIK 6epeoi.
Tyiiin ce3nep: orcuhaz, mamepuan, Kanmay mamacsl, WeHULl, QoK.
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NCCIEAOBAHUE DOPPEKTUBHOCTHU HOBBIX
OBUBOYHbIX MATEPHAJIOB JJ151 MATKOW MEBEJIA

AHHoTauusl. Cmamvs noceswena dKCnepuUMenmanrbHOMy U3YUeHU0 MeXHU4eCcKUx Xapak-
MEePUCMUK HOBbIX 0OUBOUHBIX MKaHeU O0Jisl MACKOoU mebenu. A makoice 0CHOBHbIE MEMOObl UCCIE00-
8aHUsL MKAHel, 000pYOOBAHUS U MAMEPUATbl, UCNOIb3YeMble 0a ucciedosanus. Lleno cmamou -
uccne0o8anue MmexHuuecKUX Xapakmepucmuk HO8blX 0OUBOUHBIX MAMEPUANO8 O NPOU3BOO0CmEd
Ms2KOU Mebenu U NPOcHO3UposaHue ux ooneoseunocmu. Ha ocnosanuu npogedennvix uccie008anutl
YCMAaHOo8eHo, Ymo MKaHb (oK bojee yCmouuusa K UCMUpanulo, Yyem mKaHb WeHUl U PeKOMeH-
dosana 01 npouzsoocmea ogucHotll u oouecmeentnou mebenu. Ilonyuennvle pe3yibmamol nO360-
JIAIOM NPOSHO3UPOBAMb CPOK CIYHCObL 0OOUBOUHOU MKAHU U 8bIOUPAMYb OISl KOHKPEMHbIX YCA08ULL
Haubonee noOXo0WULlL mun mKaHu.

KuioueBble cioBa: vebensb, mamepuai, 0O0UB0OUHASI MKAHb, WEHUILT, (IIOK.
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