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Abstract. The purpose of this article is to substantiate the use of advanced technologies as a
processing method of modern, versatile designing resources and environmentally friendly
textiles, and to demonstrate their use in the design of light-reflective material elements in
outerwear collections. Functional decorative solutions, using reflective materials, are topical
in contemporary fashion design for the dark time of the day and can be realized using modern
technology. Research methods: theoretical - literature; empirical - experiment and data
processing. Period - 2018/2019. study year. The study is of practical importance as it
demonstrates the impact of technological parameters on textiles. The availability of laser
processing and 3D equipment at the Rezekne Academy of Technology provides opportunity for
experimental work on different thickness, different fiber fabrics with a carbon dioxide laser
system and different filaments for 3D printing, determining the optimum processing parameters
for a particular type of cloth. As a result, the design of the collection is developed, providing
the decorative and functional significance of the garments with reflective elements.

Keywords: 3D printing technology, experiments, reflective elements, laser cutting,
nanotechnology, textile fabric.

levads
Introduction

Misdienas tehnologijas ieviesuSas parmainas daudzas nozarés, ari modes
dizaineri aprobé un pielicto inovativas tehnologijas, kas nemitigi attistas.
Progresivas tehnologijas palidz risinat dizaina jomas izaicinajumus. Jeédziens
“progresivs” tiek skaidrots, ka ,,tads, kas sekmeé progresu; tads, kas pakapeniski
palielinas, pastiprinas, pieaug” (Progresivs definicija latviesu valoda, 2019). Saja
gadfjuma tiek analiz&tas tris progresivas tehnologijas — lazertehnologijas, 3D
druka un nanotehnologijas, kuras aizvien biezak tiek lietotas modes dizaina un
uzskatamas par aktualam, ar prognozi v&l plaSakam pielietojumam nakotng.
Apzim&jums “progresivas tehnologijas” paskaidro izmantoto tehnologiju bitibu,
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tiek izmantotas programmas, iekartas un metodes, §is tehnologijas ir inovativas,
iegiist arvien lielaku popularitati un strauji attistas — progresé. Tehnologiju
vesturiskas attistibas izp&te lauj secinat, ka tas biezi vien vispirms tiek ieviestas
citas nozares, lidz tas sak pétit, ieviest un izmantot modes dizaina, kas lauj
izstradat pilnigi jaunus, inovativus dizaina risinajumus. M. Koonca (M. Koontz)
2000.gada, mainoties gadsimtiem, prognozgja, ka nakotnes apgerba licla loma bis
tehnologijam, bus radikali jauningjumi “viedo apgérbu” joma, jauni audumi,
revolucionars materialu dekorativais un funkcionalais progress, datoriz€ts gatavo
apgerbu dizains (Technology will influence fashion, 2000). Ir pagajusi 20 gadi un
prognozes modes dizaina istenojas.

Modes dizains tiek saistits ar atbildibu par cilvéku un vidi. Ar tehnologiju
palidzibu iesp&jams palielinat apgérbu apstrades kvalitati un lictoSanas laiku,
iespgjams radit individualu dizainu izstradajuma, ari atstarojoSo materialu
elementu ieklauSanai kolekcijas. Tehnologiju izpéte, to ictekme un pielietojums,
iesp€jamie ieguvumi un risku apzinasanas, risinot modes dizaina izaicinajumus,
pamato to aktualitati. Dizaina koncepcija iezimé ilgtsp&jigu, videi draudzigu
dizainu, kas aicina izvertét razoSanas tehnologijas, apstrades metodes, kas
ietekmé visas pasaules resursus, vidi, klimatu un iedzivotaju veselibu. Pateréta;ji
1zglitojas, maina attieksmi un ir ieintereséti lietot gan sev, gan videi draudzigakus
1zstradajumus.

Raksta mérkis ir pamatot progresivo tehnologiju izmantosanu ka modernu,
daudzveidigu dizaina resursu un videi draudzigu tekstilizstradajumu apstrades
metodi un paradit to lietojumu argérbu kolekcijas ar gaismu atstarojo$o materialu
elementiem dizaina.

Pétijuma jautajums: Kadas progresivas tehnologijas ir piemé&rojamas
apgerbu atstarojoso elementu dizaina?

Pétijuma metodes: teoretiskas — literatiiras, avotu un statistikas datu analize,
empiriskas — eksperiments un datu apstrade.

Progresivo tehnologiju aktualitates pasaules modes dizaina
High-tech developments in world fashion design

Progresivo tehnologiju, S$aja gadijuma, lazergrieSanas, 3D drukas,
nanotehnologijas, izmantosSana un attistibas tendences modes dizaina ir aktualas.

Lazertehnologiju iesp&jamie auduma apstrades procesi tiek pétiti, ka
alternativa tradicionalajam metodém. Lielbritanijas Laugboro universitate
(Loughborough University) veikts p&tijums par tekstila alternativu krasoSanas
metodi ar lazeru (Akiwowo et al., 2015). Grupa somu zinatnieku pé&tijusi
jautajumu par adas grieSanu industrialaja un dizaina nozimé (Stepanov et al.,
2015). R. Naijaka (R. Nayak) raksturo ilgtsp&jigu materialu un tehnologiju
pielagoSanu un izmantoSanu modes un tekstila razosana iesaistitiem globaliem
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modes zimoliem (Nayak et al., 2020). Iespgjas apstradat audumus ir teju
neierobezotas, tacu 1. Vilumsone-Nemes (2018) atzist, ka “dazadas izcelsmes
tekstilizstradajumi atskirigi reagé uz lazerapstradi, kas rada atskirigas izmainas
materiala struktiira”. Lai nonaktu pie vélama rezultata, ir jazina un jaizprot
materiala ipaSibas, lazera un procesa parametri. Tiek veikti daudzi p&tijumi
lazerapstrades izpétes joma, lazerapstrade integréta daudzu pasaulé pazistamu
modes dizaineru, modes namu un zimolu apg€rba un aksesuaros, piem&ram,
G. Kolengelo (G. Colangelo) Milana, K. Kans (C. Kane) Skotija, A. Makvins
(A. McQueen) Lielbritanija, N. Markess (N. Marcus) ASV, L. Vuitons (L. Vuitton)
Francija, M. Jakobs (M. Jacobs) ASV, D. Notens (Dries Van Noten) Belgija u.c.
Lazertehnologiju iesp&jas izmanto ari paterétajiem cenu zina pieejamaki zimoli,
pieméram, amerikanu veikalu kéde FOREVER 21, Lielbritanijas ASOS u.c.
Mode ir sinonims vardam mainit, kas atbilst digitalas tehnologijas
laikmetam, un piedava jaunu 3D apgérbu drukas iesp&ju, bez vilu SuSanas,
tekstliras un raksta partrauktibas (Lu et al., 2017). 3D druka (three-dimensional
printing) ir process, kura no digitala faila tiek izgatavoti reali tris dimensiju
objekti (What is 3D..., 2019). 3D druka tiek izmantota slanu klasanas metode,
kura drukajamais objekts tiek izveidots, klajot vairakus divdimensionalus slanus,
kuri ir 81 printgjama objekta horizontali Skérsgriezumi, izmantojot objekta
datorizéto projektesanu CAD (Computer-aided design) (Shahrubudin et al.,
2019). 3D tehnologijas tiek atzitas par modes nakotni. A. Ricardota (Richardot,
2018) akcentg, ka 3D razoSana varétu pilniba maintt modes nozari, un ta jau sak
veidot modes nakotni gan augstaja modé (Haute Couture), gan gatavo apgerbu
(Ready-to-wear) nozaré. Ar 3D drukas palidzibu modes dizaina tiek radits apgerbs
vai atseviskas ta detalas, biezi izmantojot tiklinveida pinumus; tiek veidots telpisks
ornaments; tick drukata apgeérbu furnitiira, pieméram, pogas, aksesuari — Somas,
pulksteni, brilles u.c. Notiek aktivs petnieku, dizaineru un inZenieru darbs pie
tekstilprinteru izstrades, lai drukatu pasu tekstilu. Lielaka dala 3D apgérbu tiek
drukati, izmantojot SLS — selektiva lazera kausésanas tehnologisko procesu. Si
3D drukas metode piedava iesp&ju veidot sarezgitu dizainu un sasniegt augstu
detalizétibas Iimeni, kas ir nepiecieSams modei un apgérbam (Flynt, 2019). 3D
druku savos izstradajumos un kolekcijas ieklauj modes dizaineri un modes zimoli:
Balenciaga, Studio Bitonti, Chanel, A. Ruiz, Kaat Debo, Alexandra Verschueren,
Tobias Klein, Laura Thapthimkuna, Julia Koerner, Marina Hoermanseder, Julia
Dav, threeASFOUR u.c. Irisa van Herpena (Iris van Herpen) no Niderlandes ir
viena no dizainerém, kura ka vienu no pamatprincipiem izmanto tehnologijas —
3D druku, lazergrieSanu. N. Felpa (Phelps, 2019) dizaineres izstradajumus
raksturo, ka sarezgitus makslas darbus, kur katra pamata ir datorprogrammésana,
fizika, ktmija un tehnologijas. A. Vipprehta (A.Wipprecht) ir holandieSu modes
tehnologiju dizainere un novatore, kas strada elektronikas joma, kas ir reta modes
dizaina kombinacija apvienojuma ar inzenieriju, zinatni un mijiedarbibu starp
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cilveku un vidi. 3D druka izmantota A. Vipprehtas vieda apgerba izstrade
atseviSsku apgerba detalu drukasana, pieméram, Synapse Dress, Smoke Dress,
Spider Dress — tas aprikotas ar iericm, kas nepartraukti analiz€ valkataja
biosignalus un attiecigi reagg.

T. Gutovskis (T. Gutowski) no ASV, veicot p&tijumus par 3D druku, to atzist
par ilgtsp&jigu razoSanas metodi, jo ta samazina atkritumus, un ir iesp&jams
atkartoti izmantot plastmasas atkritumus, uzsverot iesp&jas uzlabojumiem, jo ne
visas 3D tehnologijas Sobrid ir videi labvéligas (Is 3D printing..., 2018).

C.H. Lin un C.M. Lin (Lin & Lin, 2013) pétijuma par nanotehnologiju
izmantoSanu apgérbu dizaina, atzist, ka tas ir 21. gadsimta lielakais tehnologiju
un ripniecibas attistibas virzitajspeks, kas tiek plasi pétita. Nanomaterialu
integréSanai tekstilmaterialos ir liels potencials funkcionala, “vieda apgerba” un
“viedo tekstilmaterialu” radisana (Joshi & Adak, 2019). Kops 2000. gada
zinatniskaja literatlira par nanotehnologiju drosibu publicéti vairak neka 10 000
dokumentu (Song, 2019). P&tijums par sudraba nanodalinu, ko lieto arT tekstila
apstradg, petot ietekmi uz vidi, parada, ka ta ir nieciga (Reed et al., 2016). Ir atzits,
ka nano parklajumi var pat palidzet vél vairak samazinat vides piesarnojumu
(Dubbert et al., 2014). Nanotehnologija ir zinatne, inZenierzinatne un tehnologija,
kas tiek veikta nanomé&roga, kas ir aptuveni 1 Iidz 100 nanometri. (What is
nanotechnology?, n.d.). Nano ir miljarda dala. Viens nanometrs ir metra
miljarddala (10~ m). Starptautiskas mérvienibu sistémas (SI) ietvaros nanometra
simbols ir nm (Nanometres and nanoscale, 2014). Nanotehnologiju pamatlicgjs ir
ASV fizikis R. Feinmens (R. Feynman), kur§ 1959. gada, ilgi pirms termina
“nanotehnologija” lietoSanas, aprakstija procesu, kura zinatnieki spétu manipul&t
un kontrol&t individualos atomus un molekulas. Péc vairak neka desmit gadiem
profesors N. Taniguc¢i (N. Taniguchi) pielietoja terminu “nanotehnologija”.
Nanodalinas tekstilmaterialos tiek iestradatas Skiedras (nano fibres) vai
izsmidzinatas uz auduma — nano parklajums (nano coating). Ar nanotehnologijam
apstradati tekstilmateriali — nanotekstils (nanotextiles) tiek pielietoti
ugunsdros$ibas uzlaboSana, krasu stiprinasana, ka art antibakterialos, antistatiskos,
pasattiroSos, UV staru apsorb&josos, idens un traipu izturigos, nodilumizturigos
materialos (Salman, 2016).

Nano parklajumiem izmanto ZnO, Al,O3/TiO;, MgO, sudraba u.c.
nanodalinas, kas tiek uzklatas smidzinasanas tehnika un katrai ir savas funkcijas.
Ta ka nanodalinas ir kimiski savienojumi, tiek veikti petijumi, lai noskaidrotu to
ietekmi uz vidi un cilvéka veselibu. Eiropas Standartizacijas komiteja tiek
izstradati vairaki standarti, nosakot testéSanas metodes un pielietojumu, lai
novertétu nanodalinu iedarbibu Uz adu un parnesanu no tekstilmateriala uz adu ar
nobrazumu un sviedru iedarbibu (Almeida & Ramos, 2017). Veiktie p&tijumi
attieciba uz tekstila apstradi parada, ka riski ir salidzino$i mazi, petijjumu par
sudraba nanodalinu ietekmi uz vidi parada, ka to ietekme ir nieciga (Reed et al.,
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2016). Ir atzits, ka nano parklajumi var pat palidzet vél vairak samazinat vides
piesarnojumu (Dubbert et al., 2014) un efektivi aizsargat cilvéku drosibu, veselibu
un vidi (Tessier, 2013). Progress nanotehnologiju joma ir veicinajis viedo apgérbu
(smart clothing) attistibu, kas apvieno elektroniku ar tekstilizstradajumiem.
Nakotnes modi veido augsto tehnologiju apgerbs: viedas drébes un
nanotehnologiju audums (Hooijdonk, 2019). Starptautiskas konferences un
izstades apstiprina nanotehnologiju popularitati un nozimigumu nakotng. Jebkurs
var iegadaties dazadu firmu un izplatitaju nanoparklajumus. Jaunuzn€mumi
(start-up) inovativos risinajumos izmanto nanotehnologijas, piem&ram, Bolt
Threads, Spiber, Nano Textile, GoGoNano u.c.

P&ttjumi par gaismu atstarojo$o materialu un elementu dizaina saistibu ar
tehnologiju pielietojumu netika atrasti. Ir veikti pétijumi: “Atstarotaju lietoSanas
tendences Latvijas picauguSo iedzivotaju vidi” un “Latvijas pieauguso
iedzivotaju celu satiksmes paradumu analize”, noskaidrojot atstarotaju lietoSanas
paradumus Latvija(Bukova-Zideliina, Villerusas, & Pudule, 2018a,b). Lidzigi
p&tijumi veikti Igaunija (Holm et al., 2018).

Progresivo tehnologiju piemérotibas noteikSanai kolekcijas dizaina ir
nepiecieSama un tika veikta eksperimentala darbiba.

Eksperimentalie pétijumi un rezultati
Experimental research and results

Pirms kolekcijas izstrades uzsaksanas tiek veikta eksperimentala darbiba, lai
noteiktu optimalos parametrus un parbauditu tehnologiju piemérotibu noteiktam
tekstildranam. Kolekcijas izstrade paredz tris apskatito tehnologiju pielietojumu:

e lazergrieSana — atsevisku detalu un atstarojo$a materiala griesana;

e 3D prints — 3D printéta furnitiira;

e nanotehnologijas — nanoparklajums gatavo izstradajumu virsmas

parklasanai,
lai sasniegtu vélamo rezultatu un uzlabotu/vai pieskirtu jaunas ipasibas.

LazergrieSanas parametru noteikSana RTA Fizikalo procesu un
lazertehnologiju pétnieciskaja centra veikta ar lazersisttmu SUNTOP ST-
CC9060. Tas specifikacija: lazera tips — CO; (oglekla dioksida) gazes lazers;
darbibas rezims — nepartraukts vilnis; vilna garums — 10060 [nm]; darbibas
diapazons — 900 x 600 [mm]; fokusa punkta diametrs ~ 80 [um]. Tika testéti
dazadu skiedru sastava mételaudumi (skat. 1. att.) un atstarojosais materials.
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l.attels. Dranu lazermarkeSanas un lazergriesanas testi (autores foto)
Figure 1 Laser marking and laser cutting tests on cloth (author's photo)

Eksperimentu laika tika izmantoti CO2 lazersit€émas parametri: lazera jauda
P [W] un skenéSanas atrums v [mm/s]. Lazeriekartas tehniskie parametri paredz
maksimalo jaudu 100 W un sken€Sanas atrumu 1-400 mm/s. Paraugu
lazergrieSanas rezultati uzrada vienadas kvalitates griezumu (griezuma linija ir
preciza, neirstoSa, audums nav bojats) mételaudumiem ar dazadu Skiedru
sastavu — poliesters un vilna, vilna un poliamids un kaSmirs. Noteikti optimalie
lazergrieSanas parametri kolekcija paredzamajiem mételaudumiem ar 80% vilnas
un 20% poliamida un 72% vilnas, 20% poliamida un 8% kasmira sastavu. Tie ir:
jauda P=30 W, atrums v=30mm/s mételaudumiem; jauda P=15 W, atrums
v=20mm/s - atstarojoSajam materialam.

3D prints RTA Metalapstrades un mehatronikas p&tnieciskaja centra notiek,
izmantojot Ender-3 3D printeri ar FDM printéSanas tehnologiju, kausgjot
termoplastikata auklu. Printeri raksturojoSie parametri ir: printéSanas platformas
1izmérs — 220*220*250 mm; iesp&jamie print€jamie materiali — PLA, TPU, ABS,
TPE, PETG; maksimalais atrums 180 mm/s; slana biezums — 0.1-0.4 mm;
precizitate 0.1mm; sprauslas diametrs 0.4 mm; maksimala sprauslas temperatiira
255° C; platformas temperatira 110° C. Print€Sanai tiek izmantoti divu veidu
filamenti: melnas krasas 1.75 mm PLA (Polylactic Acid), kas ir viens no
popularakajiem materialiem 3D printa, un 1.75 mm TPU (Thermoplastic
polyurethane) atstarojoSs filaments. Tiek izdrukati vairaki pogu prototipi un
piemérotakie izvEleti kolekcijai(skat. 2.att.).

2.attels. 3D pogu printeSana (autores foto)
Figure 2 3D button printing (author's photo)
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Apgerbu apstrade paredzeta ar lidzekli, kas nodroSina aizsardzibu pret
mitrumu/slapjumu un ir nettrumus un traipus atgridoss, pieskirot dranai jaunas
ipasibas, nésajot tos dazados laikapstaklos (sauss, lietus, sniegs). Netirumus un
traipus atgriidoSa funkcija pasarga izstradajumu no atras sasmeéréSanas un
samazina kopSanas biezumu(skat. 3.att.). Izveért§jot tirgus piedavajumu un
iesp€jas, gatavo argerbu apstradei izvelets Igaunijas uzn€muma nano parklajuma
izsmidzinams aerosols GoGoNano™ Stay Dry Textile and Leather Nano Coating
Spray. Razotajs apliecina produkta droSumu, uzrada testu rezultatus, veic
sastavdalu parbaudi.

3.attels. Nanopdrkldjtim}l iidens atgriiSana (foto M. Slivka)
Figure 3 Nano-coated water repellent (photo by M. Slivka)

Eksperimentala darbiba nodroSina izmantoto progresivo tehnologiju
optimalo parametru noteik$anu un drosu pielietoSanu apgérbu kolekcijas izstradei
un pécapstradei.

Kolekcijas dizaina izstrade
Collection design development

Metelu kolekcijas koncepcija paredz dabigo un sintStisko materialu
savienojamibu un apstradi, izmantojot progresivas tehnologijas — lazergrieSanu,
3D druku un nanotehnologijas; klasiska stila iezimes auduma, silueta, detalu,
krasu izvele; iedvesmas avots atstarojosa elementa kompozicionalajam
risinajumam — latvieSu tautisko rakstu ornaments ar ta veidojoSo motivu ritmisku
atkartojumu.

Insckape vektorgrafikas programma veikta ornamenta faila sagatavosana.
Galvenais ornamenta motivs ir rombveida laukuma simetriski izvietoti rombi,
izkartoti stilizeéta latvieSu ornamentam raksturigaja krustina. Izveidotais
ornamenta pamatmotivs péc nepiecieSamibas tiek ritmiski atkartots un dazadi
izvietots, iegiistot ornamenta joslas vai aizpildot laukumu (skat. 4. att.), ar iesp&ju
mainit ta lielumu.
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4.attels. Ornamenta motiva varianti joslas un laukumos
Figure 4 Variations of ornament motifs in bands and squares

3D tehnologija izmantota pogu izdrukai ar atstarojosu filamentu. Kolekcija
paredz vilnas/jauktskiedru (t. sk. vilnas Skiedras) auduma mételos iestradatu
kvalitativu, sertific€tu atstarojoSo materialu. 3M atstarojosa lente (kods 9910) un
audums (kods 8910) atbilst standartam ANSI/ISEA 107 un EN ISO 20471.
Lazertehnologijas nodros§ina precizu, kvalitativu, atru, nepiecieSama atstarojosa
ornamenta lazergrieSanu, ka arT atseviSku mételu pamatdetalu piegriesanu.
Nosléguma mételauduma virsma apstradata ar nanoparklajumu, kas nodroSina
mitrumizturibu, aizsardzibu pret traipiem u.c. ipasSibas. Kolekcija paredz mételus
dazadiem vecumposmiem, gan viena krasu tonl ar minimalu atstarojosa
ornamenta izvietojumu, gan modelus, izmantojot krasu tonu salikumus, detalas ar
atstarojo$a ornamenta izvietojumu. Kolekcijas vienotibu un estétisku kopskatu
rada pardomats un saskanots pamatauduma, atstarojo$a ornamenta un 3D drukato
pogu dizains (skat. 5. att.).

5.attéls. Mételu kolekcija “Atspidums” (foto M. Slivka)
Figure 7 Coat collection ""Glare™ (photo by M. Slivka)

Kolekcijas mételi ir savstarpgji vienoti krasu tonos, detalu, atstarojosa
elementa ornamenta motiva, bet piedava atskirigu atstarojoSo elementu dizainu.
Papildus kvalitati kolekcijas metelu virsmai pieskir nanoparklajums.
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Secinajumi
Conclusions

Modes dizaina ir jabiit atbildigam, ne tikai, pienemot jaunakas tehnologijas,
bet ar1 iesaistoties un sekojot 11dzi to izp&tei, izv€loties parbauditus un par
droSiem atzitus procesus un produktus;

Modes dizainerim javeido sadarbiba ar specialistiem, inZenieriem, kas parzin
iekartu specifikaciju un attiecigas tehnologijas, kuras var tikt veiksmigi
integrétas modes dizaina;

Dizaina problému risinaSana nozimigs ir inzenierzinatnu ieguldijums.
Rezultata tiek izstradati dizainiski efektivi un inZeniertehniski pilnveidoti
produkiti;

Tehnologijas nodro$ina atrumu un efektivitati, kas nepiecieSama, lai giitu
panakumus mainigaja modes nozar¢, pétitas tehnologijas ir progresivas un
to attistibas iesp€jas ir pietickami plaSas;

LazergrieSana piemérota atstarojoS$a materiala un divu mételu pamatdetalu
piegrieSanai, atzistot to par miisdienigu, precizu un efektivu metodi,
salidzinajuma ar tradicionalo auduma piegrieSanu izstradajumiem;

3D printeru izmanto$ana un to tehnologiskajas iesp&jas visas riipnieciskas
razoSanas jomas nodroSina eksperimentalu darbibu un rezultatus jauniem
uzlabotiem risinajumiem, produktiem, funkcionalam detalam, furnitiirai,
pastav sarezgita dizaina (geometrija, struktiira) izveides iespéjas;
Izmantojot nanoparklajumus modes dizaina, ir sekojoSi ieguvumi: iesp€jas
iegiit Udensizturigu, antibakterialu, antistatisku, UV  apsorb&josu
parklajumu; ar aizsardzibu pret traipiem, netirumiem; labu materiala
nodilumizturibu; nanoparklajums ir elpojoSs; tiek panakts resursu
ietaupijums, izstradajumi kalpo 1lgak;

Tehnologiju pielietojums modes dizaina palielinas, tas ievie$ izmainas
tradicionalajos apstrades procesos, kas lauj biitiski ietaupit resursus. Tas ir
Ilgtsp&jigas un vidi saudzgjosas tehnologijas, notiek resursu ekonomija;
Darba empiriskaja dala veiktas eksperimentalas darbibas, lai noteiktu
optimalos parametrus un tehnologiju drosu pielietojumu apgerbu kolekcijas
1zstradei un apstradei;

Izgatavota apgerbu kolekcija “Atspidums”, iestradajot atstarojoSa materiala
ornamenta motivus mételos ar klasiska stila iezimém, kura apvienotas
miusdienu modes tendences un progresivo tehnologiju piclietojums.
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Summary

Nowadays, technology has brought changes in many sectors, including fashion design
where designers apply constantly evolving innovative technologies. Advanced technologies
help meet design challenges. In this paper three advanced technologies are analysed - laser
technology, 3D printing and nanotechnology. They are increasingly being used in fashion
design and are considered topical, with a prediction for even greater use in the future. The term
"advanced technology” explains the nature of the technologies used, the programs, the
equipment and the methods these technologies use are innovative, gaining more popularity and
rapidly evolving.

Fashion design is about taking responsibility for people and the environment. Technology
research, its impact and application, potential benefits and risk awareness in addressing fashion
design challenges justify their topicality. The design concept outlines sustainable, eco-friendly
design that invites to consider production technologies and processing methods that affect the
world's resources, the environment, the climate and the health of the population. Consumers are
becoming more educated, they change their attitudes and are interested in using products that
are more environmentally friendly and better for themselves.

The purpose of the article is to substantiate the use of advanced technologies as a modern,
versatile resource and environmentally friendly textile processing method, and to demonstrate
their use in the outer wear design collection with light-reflective material elements.

Research methods: theoretical - literature, source and statistical data analysis, empirical -
experiment and data processing.

R. Nayak describes the adaptation and use of sustainable materials and technologies by
global brands in fashion and textile industry (Nayak et al., 2020). The possibilities to process
fabrics are almost unlimited, but 1. Vilumsone-Nemes (Vilumsone-Nemes, 2018)
acknowledges that "textile products of different origins react differently to laser processing,
which causes different changes in the structure of the material™. To achieve the desired result,
one must know and understand the properties of the material, the laser and the process
parameters.

3D technologies are recognized as the future of fashion. A. Richardot (Richardot, 2018)
emphasizes that 3D manufacturing could completely change the fashion industry and is already
beginning to shape the future of fashion in both high fashion (Haute Couture) and ready-to-
wear.

C.H. Lin & C.M. Lin (Lin & Lin, 2013) in a study on the use of nanotechnology in
clothing design, recognize that those are the 21st century's largest drivers of technological and
industrial development that is widely studied. The integration of nanomaterials into textile has
great potential for the creation of functional, "smart clothing™ and "smart textiles" (Joshi &
Adak, 2019).

An experiment was carried out to determine the optimal parameters and suitability of the
advanced technologies for particular textile fabrics used in design collection. The collection
design involves the application of three technologies:

o laser cutting - cutting individual parts and reflective material,

o 3D prints - 3D printed fasteners;

o nanotechnologies - nano-coating of the surface of finished products to achieve the

desired effect and improve or impart new properties.
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The experiment ensures the determination of the optimal parameters of the advanced
technologies used and their safe application for the design and post-processing of the outerwear
clothing collection.

The concept of the coat collection involves the joining and processing of natural and
synthetic materials using advanced technologies (laser cutting, 3D printing and
nanotechnology), classic style features in fabric, silhouette, detail, color choices. The source of
inspiration for the compositional solution of the reflective element is the ornament of Latvian
folk patterns with the rhythmic repetition of its motifs. The coats of the collection are united in
colour shades, detail, reflective element ornamentation, but offer a different reflective element
design. Additional quality is given by a nano-coating.

Literatura
References

Almeida, L., & Ramos, D. (2017). Health and safety concerns of textiles with nanomaterials.

Akiwowo, K., Kane, F., Tyrer, J., Weaver, G., & Filarowski, A. (2015). Digital Laser-dyeing
for Polyester Fabrics. Journal of Textile Design Research and Practice, 2(2), 133-151.
Retrieved from https://www.tandfonline.com/doi/abs/10.2752/205117814X1422897
8833457

Bukova-Zidelﬁna, A., Villerusas, A., & Pudule, I. (2018a). Atstarotaju lietosanas tendences
Latvijas pieauguso iedzivotaju vidi. Retrieved from https://www.rsu.lv/sites/default/
files/imce/Zin%C4%81tnes%20departaments/zinatniskas_konferences/2018/atstarotaju
_lietosanas_tendences_latvijas_pieauguso_vidu.pdf

Bukova-Zideliina, A., Villerusas, A., & Pudule, I. (2018b). Latvijas pieauguso iedzivotaju celu
satiksmes paradumu analize. Skatits 03.01.2017. Pieejams https://rsu.lv/zinatniskie-
raksti/latvijas-pieauguso-iedzivotaju-celu-satiksmes-paradumu-analize

Dubbert, W., Schwirn, K., Volker, D., & Apel, P. (2014). Use of nanomaterials in coatings.
Retrieved  from  https://www.umweltbundesamt.de/sites/default/files/medien/378/
publikationen/use_of _nanomaterials_in_coatings_0.pdf

Flynt, J. (2019). 3D Printing Fashion: Advantages, Disadvantages, and Future. Retrieved from
https://3dinsider.com/3d-printing-fashion/

Holm, A., Jaani, J., Eensoo, D., & Piksd6t, J. (2018). Pedestrian behaviour of 6th grade Estonian
students: Implications of social factors and accident-prevention education at school.
Transportation Research Part F: Traffic Psychology and Behaviour, 52, 112-1109.

Hooijdonk, R. (2019). Wearing high-tech garments: smart clothes and nanotech fabric tailor
the fashion of the future. Retrieved from https://richardvanhooijdonk.com/blog/en/
wearing-high-tech-garments-smart-clothes-and-nanotech-fabric-tailor-the-fashion-of-
the-future/

Is 3D printing a sustainable manufacturing method? (2018). Retrieved from
https://www.3dnatives.com/en/3d-printing-sustainable-manufacturing-method-
211120185/

Joshi, M., & Adak, B. (2019). Advances in Nanotechnology Based Functional, Smart and
Intelligent Textiles: A Review. Comprehensive Nanoscience and Nanotechnology
(Second Edition), 5, 253-290.

Lin, C.H., & Lin, C.M. (2013). The Study in the Application of Nanotechnology Digital Printing
in Clothing Pattern Design. Retrieved from https://www.scientific.net/KEM.562-
565.674

750


https://www.tandfonline.com/author/Akiwowo%2C+Kerri
https://www.tandfonline.com/author/Kane%2C+Faith
https://www.tandfonline.com/author/Tyrer%2C+John
https://www.tandfonline.com/author/Weaver%2C+George
https://www.tandfonline.com/author/Filarowski%2C+Andrew
https://www.tandfonline.com/toc/rftd20/current
https://www.tandfonline.com/doi/abs/10.2752/205117814X14228978833457
https://www.tandfonline.com/doi/abs/10.2752/205117814X14228978833457
https://rsu.lv/anita-villerusa
https://www.rsu.lv/sites/default/files/imce/Zin%C4%81tnes%20departaments/zinatniskas_konferences/2018/atstarotaju_lietosanas_tendences_latvijas_pieauguso_vidu.pdf
https://www.rsu.lv/sites/default/files/imce/Zin%C4%81tnes%20departaments/zinatniskas_konferences/2018/atstarotaju_lietosanas_tendences_latvijas_pieauguso_vidu.pdf
https://www.rsu.lv/sites/default/files/imce/Zin%C4%81tnes%20departaments/zinatniskas_konferences/2018/atstarotaju_lietosanas_tendences_latvijas_pieauguso_vidu.pdf
https://rsu.lv/anita-villerusa
https://rsu.lv/zinatniskie-raksti/latvijas-pieauguso-iedzivotaju-celu-satiksmes-paradumu-analize
https://rsu.lv/zinatniskie-raksti/latvijas-pieauguso-iedzivotaju-celu-satiksmes-paradumu-analize
https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/use_of_nanomaterials_in_coatings_0.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/use_of_nanomaterials_in_coatings_0.pdf
https://3dinsider.com/3d-printing-fashion/
https://www.sciencedirect.com/science/journal/13698478
https://www.sciencedirect.com/science/journal/13698478/52/supp/C
https://richardvanhooijdonk.com/blog/en/wearing-high-tech-garments-smart-clothes-and-nanotech-fabric-tailor-the-fashion-of-the-future/
https://richardvanhooijdonk.com/blog/en/wearing-high-tech-garments-smart-clothes-and-nanotech-fabric-tailor-the-fashion-of-the-future/
https://richardvanhooijdonk.com/blog/en/wearing-high-tech-garments-smart-clothes-and-nanotech-fabric-tailor-the-fashion-of-the-future/
https://www.3dnatives.com/en/3d-printing-sustainable-manufacturing-method-211120185/
https://www.3dnatives.com/en/3d-printing-sustainable-manufacturing-method-211120185/
https://www.sciencedirect.com/science/referenceworks/9780128122969
https://www.sciencedirect.com/science/referenceworks/9780128122969
https://www.scientific.net/KEM.562-565.674
https://www.scientific.net/KEM.562-565.674

MeZinska & Salmane, 2020. Progresivas tehnologijas argerbu atstarojoso elementu dizaina

Lu, S., Mok, P.Y., & Jin, X (2017). A new design concept: 3D to 2D textile pattern design for
garments. Computer-Aided Design, 89, 35-49.

Nanometres and nanoscale. (2014). Retrieved from https://www.sciencelearn.org.nz/resources/
1651-nanometres-and-nanoscale

Nayak, R., Nguyen, L.VV.T., Panwar, T., & Jajpura, L. (2020). Sustainable technologies and
processes adapted by fashion brands. Sustainable Technologies for Fashion and Textiles,
233-248.

Phelps, N. (2019). Fall 2019 Couturelris van Herpen. Retrieved from https://www.vogue.com/
fashion-shows/fall-2019-couture/iris-van-herpen

PROGRESIVS definicija Latviesu valoda. (2019). Latvian Oxford living dictionaries.
Retrieved from https://lv.oxforddictionaries.com/skaidrojums/progresivs

Reed, R., Zaikova, T., Barber, A., Simonich, M., Lankone, R., Marco, M. et al. (2016). Potential
Environmental Impacts and Antimicrobial Efficacy of Silver and Nanosilver-Containing
Textiles. Retrieved from
https://www.sciencedaily.com/releases/2016/03/160330122634.htm

Richardot, A. (2018). 3D printed fashion: Why is additive manufacturing interesting for
fashion? Retrieved from https://www.sculpteo.com/blog/2018/01/24/3d-printed-fashion-
why-is-additive-manufacturing-interesting-for-fashion/

Salman, S. (2016). Nanotechnology in textile. Retrieved from https://www.slideshare.net/
ssalman69/nanotechnology-in-textile

Shahrubudin, N., Lee, T.C., & Ramlan, R. (2019). An Overview on 3D Printing Technology:
Technological, Materials, and Applications. Procedia Manufacturing, 35, 1286—1296.

Song, L. (2019). Sandra Hocevar wins the Nanolmpact & NanoTox best poster Award 2018.
Retrieved from https://www.journals.elsevier.com/nanoimpact/news/sandra-hocevar-
wins-the-nanoimpact-nanotox-best-poster-award

Stepanov, A., Manninen, M., Parnanen, I., Hirvimaki, M., & Salminen, A. (2015). Laser Cutting
of Leather: Tool for Industry or Designers? Physics Procedia, 78, 157-162.

Technology will influence fashion (2000). USA Today Magazine, 129(2666), 2-8.

Tessier, D. (2013). Surface modification of biotextiles for medical applications.

Vilumsone-Nemes, 1. (2018). Industrial Cutting of Textile Materials (Second Edition).

What is nanotechnology? (n.d.). Retrieved from https://www.nano.gov/nanotech-
101/what/definition

What is 3 D printing. (2019). Retrieved from https://3dprinting.com/what-is-3d-printing/

751


https://www.sciencedirect.com/science/journal/00104485
https://www.sciencelearn.org.nz/resources/1651-nanometres-and-nanoscale
https://www.sciencelearn.org.nz/resources/1651-nanometres-and-nanoscale
https://www.vogue.com/contributor/nicole-phelps
https://www.vogue.com/fashion-shows/fall-2019-couture
https://www.vogue.com/fashion-shows/fall-2019-couture/iris-van-herpen
https://www.vogue.com/fashion-shows/fall-2019-couture/iris-van-herpen
https://lv.oxforddictionaries.com/skaidrojums/progresivs
https://www.sciencedaily.com/releases/2016/03/160330122634.htm
https://www.sculpteo.com/blog/2018/01/24/3d-printed-fashion-why-is-additive-manufacturing-interesting-for-fashion/
https://www.sculpteo.com/blog/2018/01/24/3d-printed-fashion-why-is-additive-manufacturing-interesting-for-fashion/
https://www.slideshare.net/ssalman69/nanotechnology-in-textile
https://www.slideshare.net/ssalman69/nanotechnology-in-textile
https://www.sciencedirect.com/science/journal/23519789
https://www.sciencedirect.com/science/journal/23519789/35/supp/C
https://www.journals.elsevier.com/nanoimpact/news/sandra-hocevar-wins-the-nanoimpact-nanotox-best-poster-award
https://www.journals.elsevier.com/nanoimpact/news/sandra-hocevar-wins-the-nanoimpact-nanotox-best-poster-award
https://www.sciencedirect.com/science/journal/18753892
https://www.sciencedirect.com/science/journal/18753892/78/supp/C
https://www.nano.gov/nanotech-101/what/definition
https://www.nano.gov/nanotech-101/what/definition
https://3dprinting.com/what-is-3d-printing/

	PROGRESĪVĀS TEHNOLOĢIJAS ĀRĢĒRBU ATSTAROJOŠO ELEMENTU DIZAINĀ
	Silvija Mežinska
	Gunta Salmane

