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ATSTAROJOSIE ELEMENTI APGERBA LIETOTAJU
DROSIBAI, TO RISINAJUMI APGERBU DIZAINA

Reflecting Elements in Clothing for User Security, Solutions in
Clothing Design
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Abstract. Aim of the article is to justify the topicality of contemporary decorative functional
solutions in clothing design, emphasizing the necessity of using reflective material elements in
clothing during the dark time of the day and assessing the reasons for the lack of existing offer
for different user groups. The use of laser technologies, as a modern, diversified design
resource and environmentally friendly textile processing method. Research methods:
theoretical - analysis of literature sources, statistical data, and analogues; empirical -
questionnaires and data processing. Study sample: 288 respondents, period — 2017/2018 study
year. The research is of practical importance, as it assesses previous studies, statistical data
and analyses the habits of pedestrian reflectors use / non-use in Latvia. The availability of laser
equipment at the Rezekne Academy of Technologies provides experimental work with different
thickness, different fibre fabrics with a carbon dioxide laser system. The treatment of synthetic
fibre reflective fabric is performed by laser cutting, determining the best cutting parameters for
a particular type of fabric. As a result, the design of the outfit collection is developed, ensuring
a decorative and functional tie in the clothing with reflective elements.

Keywords: clothing design, laser technology, reflective elements, survey.
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Introduction

Misdienu apgerbs izpilda vairakas funkcijas, tas ir daudzveidigs péc
nozimes. T. Hongu, G.O. Phillips, M. Takigami (Hongu, Philips, & Takigami,
2005) pamato, ka apgérba attistiba ciesi saistita ar zinatni un tehnologijam —
dazadu zinatnes nozaru attistibas un sintézes rezultata radusies jauni materiali un
pielietojumu veidu variacijas. Gaismu atstarojoss materials modes dizaina tiek
izmantots gan dekorativi, gan funkcionali, biezi vien izstradajumos sakotngji to
izmantoja apdarei. Velak to saka iestradat jakas, skrieSanas un ritenbraucgju
apgeérba, ka ari profesionalaja darba apgérba (Learn abour reflective, 2018).
Efektivi atstarojoSo elementu risinajumi virsapgerba un aksesuaros ir vérojami
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funkcionalaja apgérba (mediku, glab&ju, policistu u.c. uniformas), bérnu un
sportiska stila jaunieSu apgerbos.

Nozimigs ir atstarojoso elementu lictojuma funkcionalais aspekts. Latvija ir
speka noteikumi, kas nosaka atstarotaju lietoSanu, un to mérkis ir nodroSinat
neaizsargatako satiksmes dalibnieku (gajéju, ritenbraucéju) pamanamibu
(Ministru kabineta noteikumi, 2015). Tomeér, neskatoties uz socialajam
kampanam, atstarotaju/apgerbu ar atstarojosiem elementiem piedavajumu, esosa
situacija neapmierina visas lietotaju grupas.

Misdienu tendences tekstilriipniecibas attistiba pasaulé parada nepartrauktu
jaunako tehnologiju izmanto$anu izejmaterialu un produktu izgatavosanas
tehnologiskaja procesa. Dizaineri, veidojot jaunakas modes kolekcijas, apvieno
miisdienigus materialus un tehnologijas. Daudzveidigas dizaina iesp&jas apgerba
dazadam dranam, ietaupot laiku un iegiistot originalu rezultatu, razoSanas procesa
uzlabojumus, nodrosina tekstilmaterialu lazerapstrade. Esosas prieksrocibas ir
noteikusas tehnologijas straujo popularitati modes industrija pasaulg.

Petijjuma meérkis: pamatot kvalitativu un prasibam atbilstoSu gaismu
atstarojoso elementu lietoSanas nepiecieSamibu apgerba diennakts tumsaja laika,
1zvertejot esoSa piedavajuma dizaina neatbilstibas iemeslus dazadam lietotaju
grupam un lazertehnologiju izmantoSanu atstarojoSas dranas apstradeé apgerbu
dizaina.

P&tljuma metodes: teorétiskas — literatiiras, avotu un statistikas datu analize,
analogu izp&te; empiriskas — datu ieguves metode — anketeSana un datu apstrade.

Literatiiras apskats
Literature review

P&tijuma autores veica pieejamas teorétiskas informacijas apkopojumu un
izvert€jumu par misdienigu atstarojoSo materialu un elementu piedavajumu un
iesp€jam terpu modes dizaina.

Vestures dati liecina, ka atstarojoSs sudrabkrasas materials tika radits 20.9s.
30.gados. Tas sastav no liela skaita stkam stikla loditém, kas apaksa parklatas ar
aluminiju. Modes dizaina izstradajumos sakotn€ji to izmantoja Sporém sporta
apavos un mugursomu auklinam. Driz vien to iestradaja jakas, skrieSanas un
ritenbraucg€ju apgerba, ka ari profesionalaja darba apgerba (Learn about reflective,
2018). B. EngliSs (English, 2013) pamato, ka provokativa postmodernisma (no
1960.gada) mode ieklava jauno tehnologiju materialus un metodes, tai skaita ari
atstarojosos, lai ,,apgerbtu kermeni”.

Misdienas gaismu atstarojoSi materiali un elementi atrodami gan
funkcionalajos, gan modes apgerbos, veicot aizsardzibas un/vai dekorativo
funkciju. Apgerba tiem, galvenokart, ir funkcionala nozime, jo diennakts tumsaja
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laika tie padara redzamu to valkataju. G. Bartkowiak, K. Kuhl (Bartkowiak &
Kuhl, 2013) pamato, ka saskana ar standartu EN471 atstarojoss apgérbs (augstas
redzamibas apgerbs) ir bridinajuma apgerbs, kas paredzEts, lai nodroSinatu
pamanamibu visa diennakts laika. AtbilstoSs un efektivs risinajums pamata ir
funkcionalaja apgerba (mediku, glab&ju, policistu u.c. uniformas). Bérnu, sporta
un jaunieSu stila apg€rbos ir izmantoti iestradatic atstarojoSic elementi.
Atstarojosie materiali visbiezak ir sudrabkrasas, neona zalos un oranzos tonos,
virsapgerba un aksesuaros, pieprasijums péc tiem dazadas nozares piecaug.

Pasaules klases kompanijas gaismu atstarojoSo materialu razoSana ir 3M un
ORAFOL (ASV) (3M™ Scotchlite™ Reflective Material, 2018) ar divam gaismu
atstarojosam tehnologijam — prizmatiska vai stikla lodiSu principa. RaZotaji
piedava ne tikai standarta poliestera sudrabkrasas atstarojosas dranas ar ierasto
gludo tekstiiru, bet arT ,,elpojosas”™, ar reljefu faktiiru, jebkuras krasas un dazadu
dizainu dranas, kas dienas laika izskatas, ka parasti materiali, bet tumsa veic
gaismu atstarojoSu funkciju.

Sie materiali tick izmantoti arT apgerba. Viens no inovativakajiem Latvijas
dizaineru piedavatajiem risinajumiem ir Agneses Pundinas zimola
FLASHIONwear transform&jamas atstarojoSas vestes (1.attels), lietusmételi un
apmetni, kas ir &rta alternativa ierastajam atstarojosajam vestém. Funkcionalo
apgerbu zimols, riip&joties par gajéju drosibas sajiitas uzlaboSanu diennakts
tumsaja laika, iestradajis atstarojoSos elementus misdieniga apgerba.
Izstradajumiem ir dazadas n€sasanas variacijas un interpretacijas, lai apgerbu
varétu pielagot dazadiem laika apstakliem (Lielaka modes un tekstila izstade
Baltijas valstis, 2018).

\

N 7

FLASHION
WEAR

1.attels. FLASHIONwear transformejama veste. Atstarojoss mételis
Figure 1 FLASHIONwear transformable vest. Reflective coat
(http://www.flashionwear.lv/ http://www.flashionwear.lv/produkti/veste/)
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Valsts policijas projekta “Atstarotajvirs” ietvaros, sadarbiba ar Latvijas
Makslas akadémiju (LMA) radita atstarojoso virsapgeérbu un aksesuaru kolekcija
SPIID (2.attels), ar mérki - sabiedriba aktualizet atstarotaju lietoSanas paradumu
nozimibu (Valsts policija, 2017). Tik nepiecieSamie ierastic atstarotaji
nepievilciga dizaina un ne€rtuma dél nesp€j iekarot cilveku atsaucibu (Atstarotaji
nepievilciga dizaina un..., 2016).

Apgerbu kolekcija, kuras autore Sabine Viksne, ir par lietotaja Iidzatbildibu
uz cela un par atbildibu razoSanas procesa — netérét laiku, materialus,
cilvékresursus, pielietot unificétu atstarojoSo apdruku, neizskiest audumu,
izmantot "bez atlikuma" jeb "zero waste" razoSana principus (Ne tikai drosi, bet...,
2017).

2.attels. «SPIID» atstarojoso apgérbu modes skate
Figure 2 Reflective Clothing Fashion Show
(http://www.fold.Iv/2017/10/spiid-atstarojoso-apgerbu-modes-skate/)

Latvija prakse ieviestaja sadarbibas pieredze ar apgerbu dizaineriem, Valsts
Policijas projekta “Dziviba ir mod&” ietvaros, ir raditi Tpasi apgerbi jaunieSiem ar
atstarojoSiem elementiem (3.att€ls), lai tumsaja laika ikviens biitu pamanams un
dros$s par savu dzivibu. JaunieSi nelabprat izvélas lielveikalos nopérkamas
atstarojos$as vestes (LatvieSu dizaineri rada apgerbu..., 2017).
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3.attels. Kolekcija projekta Dziviba ir mode, 2016
Figure 3 Reflective Clothing Collection Life is in fashion
(http://www.Ism.Iv/raksts/kultura/dizains-un-arhitektura/foto-latviesu-dizaineri-rada-apgerbu-
kolekciju-ar-atstarotajiem.a172119/)

Lidzas jaunakajiem materialiem dizaineru kolekcijas, nozimigas ir ari
izmantojamas tehnologijas. Veiktie p&tijumi (Periyasamy, Rwahwire, & Zhao,
2017) par videi draudzigam metodém un tehnologijam modes dizaina, pamato
tekstildranu lazerapstrades prieksrocibas. Kate Goldsworthy (Laser Cut Fabrics...,
2013) akcenté lazertehnologiju pielietojumu tekstilmaterialu apstrade, ka
ilgtsp&jigaku apstrades metodi, salidzinot ar tradicionalajam. Tiek noradits fakts,
ka apgerbu riipnieciba ir otra lielaka piesarnojosa pasaulé, radot 10% no pasaules
siltumnicefekta gazu emisijam (Laser Engraving Fashion..., n. d). Lazerapstradi
Latvijas modes dizaina izmanto loti maz. Ta atrodama specifiskos projektos,
pieméram, Latvijas Olimpiskas delegacijas apgérbu kolekcija "Phjonchana
2018", sportistu apgerba izturibas paliclinasanai apstrades procesa tika pielietota
lazergrieSana (Malmeisters, 2017).

Ka atztme J. Bromberg (Bromberg, 1991), kops 1970. gada lazerus izmanto
tekstilam. Abreviatiru vardnica (Vance, 2011) vardu saisinajumu salikteni
(abreviatiira, akrontms) “’lazers” (angl. ,,laser”) atsifré ka ,,Light Amplification by
Stimulated Emission of Radiation” (gaismas pastiprinaSanas ar stimul&tu
radiacijas starojuma emisiju), kas izskaidro lazera darbibas principu (How Lasers
Work, n. d). Lazerstars sagriez materialu konkrétas formas un rakstos (4.att€ls),
tiek ieglta Iidzena, preciza griezuma linija, kas parsp€j tradicionalos grieSanas
veidus, jo ir minimals materialu zudums. Procesa sagatavoSana tiek izmantotas
datorprogrammas attélu veidoSanai un apstradei, talak darbu turpina lazers (The
use of laser in garmant manufacturing: an overview, 2016).
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4. attels. Tekstila un adas lazergriesana
Figure 4 Laser cutting of textiles and leather
(http://thecuttingclass.com/post/60758709747/laser-cut-layering-at-threeasfour)

ST tehnologija ir loti precizs, stabils, bezkontakta process. Audums, ada
vislabak tiek apstradati ar dimantu CO; lazeru (Lasers for materials processing,
2016). Honkongas zinatnieki sava pétijjuma, augstas precizitates un atruma dgl,
pierada lazerapstradi, ka labaku par tradicionalajam metodém, izvirzitajos
kritérijos (Yuan, Jiang, Newton, & Au, 2013). A. Marle, E. Beier (Mahrle &
Beyer, 2009) min lazergrieSanu ka 1&taku salidzinajuma ar tradicionalajam
grieSanas metodem. R. Nayak, R. Padhye (Nayak & Padhye, 2016) atzist, ka
pedeja laika lazera izmantoSana apgérbu razoSanas nozaré pieaug, galvenie
iemesli ir saistiti ar samazinatam izmaksam, elastigumu un pretviltosanas iesp&ju.
L. Beikere (Baker, 2016) atzist citu dizaina un amatniecibas tradicionalo
tehnologiju pilnveidi, izmantot ar1 1azerus.

I. Vilumsone-Nemes (Vilumsone-Nemes, 2018) pamato, ka mainot procesa
parametrus: atrumu, lazera jaudu un fokusa punkta lielumu, var iegiit dazadus
apdares efektus. Modes namu kolekcijas demonstre lazerapstrades iesp&jas: no
viegla caurspidiguma Sportmax skatgs, lidz sarezgitam idejiskam zim&umam
Burberry Prorsum piedavajuma (Modes tendences Prét-a-porter, 2018).
Analizgjot dizaineru veikumu, autores secina, ka visbiezak, radot 1pasu dizainu,
tieck pielietota tieSi lazergrieSana. Lazertehnologiju pieejamiba R&zeknes
Tehnologiju akadémija (RTA) autorém nodroSina t0 izmantoSanu materialu
apstrades iespéju izpéEte, atstarojoSas dranas lazergrieSanai argérbu kolekcijas
dizaina izstrades procesa.
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Pétijuma rezultati
The results of the research

Veicot situacijas analizi par atstarojoSiem elementiem apgérba lietotaju
drosibai, par atstarotaju lietoSanas/nelietosanas iemesliem, autores turpina esosos
pétijumus (Bukova-Zidelana, Villeru$a, & Pudule, 2018). Tika sastadita anketa,
izmantojot Google veidlapu un izplatita socialajos tiklos un e-pasta. P&tijuma
baze: 288 respondenti. Ka derigas tika atzitas 278 anketas. P&tijuma veikSanas
periods — 2017./2018. studiju gads. Aptauja piedalijas 79% sieviesu un 21%
virieSu, 25% respondentu vecums ir 20-30 gadi.

Autoru veikta tirgus piedavajuma analize paradija, ka merkauditorija
piedavajuma esoSajam apgérbam ar atstarojoSiem elementiem, galvenokart,
jaunieSi; apgérba dominé sportiskais stils; ir nepietieckams piedavajums
patérétajiem brieduma gados klasiskaja stila. Metodes un veidi, ko izmanto
atstarojoSo elementu iestradasanai: Siitas atstarojoSas lentes, atstarojoSu dranu
laukumi, gludi atstarojosi elementi, atstarojoSie elementi, kas drukati ar
sublimacijas panémienu, trikotaza ar atstarojoSiem pavedieniem.

Aptaujas rezultati:

e  gaj¢ju lictotie atstarotaju veidi (%): apgerbam vai somai piesprauzams -

65%; aproce - 28%; iestradats ikdienas apgerba (virsjaka) vai aksesuara
(soma, cepure u.c.) - 22%; veste - 10%; iestradats darba apgerba - 10%;
cits variants (lukturis, telefona gaisma) — 2%;

e  atstarotdja veida efektivitates novertejums (%): iestradats apgerba vai
aksesuara — 49%; veste — 47%; apgérbam vai somai pievienojams,
piesprauzams atstarotajs — 18%; aproce — 3%;

e  31% aptaujato atzist, ka piedavajuma esosais ir sportiska stila apgerbs,
nav pieejami apgerbi ar klasiska stila iezimém un atstarojoSiem
elementiem;

e  atstarotdju izmantoSana arpus apdzivotam vietam un apdzivotas vietas
diennakts tumsaja laika (%) (5., 6.attels);

e  36% respondentu atzist, ka atstarotaju neizmantoSanas iemesls ir pasu
neveriga attieksme un citi (7.att€ls);
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7.attels. AtstarojoSo elementu nelietoSanas iemesli
Figure 7 Reasons for not using Reflective Elements

Respondenti par efektivako atzist, galvenokart, apgérbu/aksesuaru (saskana

ar noteikumiem) ar iestradatu atstarojoSu elementu un atstarojoso vesti, kuru

ikdie

na, esosa dizaina d&l, tomér neizmanto.

Secinajumi
Conclusions

Dizaineri izmanto atstarojosa materiala TpaSibas virsapgerbu apdaré, bet
nereti, vairak dekorativa efekta, nevis funkcionalitates d€l, kas tomér ir
prioritara, jo padara apgérba valkataju redzamu.

Veikta aptauja raksturo esoS$o situaciju atstarotaju/atstarojoso elementu
izmanto$ana apgerba un pamato apgerbu ar efektiviem atstarojoSiem

459



SOCIETY. INTEGRATION. EDUCATION
Proceedings of the International Scientific Conference. Volume 1V, May 24" -25" 2019. 452-463

elementiem nepietieko30 piedavajumu visam lietotaju grupam, ir aktuals
pieprasijums péc apgerbiem ar klasiska stila iezimém un atstarojoSiem
elementiem.

e Aptaujas rezultati par gajéju lietotiem atstarotajiem parada, ka esoSa
piedavajuma efektivitate ir apmierinosa tikai 20% gadijumu.

e Latvija dizainere Sabine Viksne (zimols FLASHIONwear) piedava
musdienigus apgerbus drosibas uzlabosanai, lai apgerbu lietotaji biitu vairak
pamanami un respekt€jami celu satiksme.

e Dizaina koncepcija raksturo ilgtspgjigu, videi draudzigu dizainu, kas aicina
izvertét razoSanas tehnologijas, apstrades metodes, kuras ietekmé visas
pasaules resursus, vidi, klimatu un iedzivotaju veselibu. Lazerapstrade tiek
raksturota ka videi draudziga, ka ar perspektiva esoSo prieksrocibu del.

Summary

H. Davies (Davies, 2008) notes that Modern fashion motivates continuous change
and the emergence of new ideas, this process is accelerated and complemented by young
designers, who are rapidly propelling the current fashion industry era. T. Hongu, G.O.,
Phillips, M. Takigami (Hongu, Philips, & Takigami, 2005) notes that the development
of clothing is closely related to science and technology - new materials and variations
of application is resulting from the development and synthesis of various scientific
disciplines.

The designers of the latest fashion collections combine modern materials and
technology. Laser processing of textiles provides versatile design options for garment
decoration for different fabrics, saving time and obtaining original results, and -
manufacturing process improvements. It is these benefits that have led to the rapid
popularity of laser cutting in the fashion industry.

Aim of the research is to justify the necessity of qualitative and compliant use of
reflective elements in clothing during the dark time, evaluating the reasons for the lack
of existing supply design for different user groups and the use of laser technologies in
the design of clothing reflective elements.

Research methods: theoretical - literature, source and statistical data analysis,
analogue research; empirical - data mining method - questionnaire and data processing.

Nowadays, light-reflecting materials and elements can be found in both functional
and fashionable clothing, with protective and/or decorative features. World-class
companies in the field of reflective materials include 3M and ORAFOL (USA) (3M ™
Scotchlite ™ Reflective Material, 2018) with two reflective technologies.

Functional clothing brands, taking care of improving the pedestrian safety in the
dark hours of the day, incorporate reflective elements into modern clothing. The
products have different wear variations and interpretations so that clothing can be
adapted to different weather conditions (Biggest Fashion and Textile Exhibition in the
Baltic States, 2018).
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The availability of laser equipment at the Rézekne Academy of Technologies
provides experimental activities and research of laser processing capabilities of
reflective material, choosing laser cutting in the design of reflective materials for
clothing collection.

R. Nayak, R. Padhye Recently (Nayak & Padhye, 2016) notes that, the use of laser
in the apparel industry has been increasing, the main reasons for widespread use being
reduced costs, flexibility and security. Research (Periyasamy, Rwahwire, & Zhao, 2017)
on environmentally friendly techniques and technologies in fashion design justifies laser
treatment of textiles with many advantages over traditional fabric processing
technologies.

The analysis of the market offer shows that the target audience for existing clothing
with reflective elements, mainly young people. The clothing is dominated by sport style
that is an inadequate offer to consumers in the mature years dressing in classical style.

The authors' survey describes the current situation in the use of reflectors or
reflective elements in clothing and justifies the inadequate supply of clothing with
effective reflective elements, and the need for the design of current demand among
users, including those with classic style features.

Survey results:

e  65% of respondents use a reflector or use a bag with a reflector;

e  36% of respondents admit that the reason for not using reflectors is: it is

forgotten at home, not transferred from one garment to another, etc.;

e  31% of respondents admit that they would like reflective elements in clothing

with classical style features.

e  Effectiveness assesment of reflector type: embedded in clothing or

accessory - 49%; vest - 47%; attached to clothing or bag - 18%; bracelet -
3%. Respondents consider clothing / accessories (according to the rules) to
be the most effective, with an integrated reflective element and a vest, but
they are not used on a daily basis.
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