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TOM TAT

Bai bdo nay trinh bay tong quan vé cong nghé dét kim 3D lién manh (seamless knitting)
va cdc g dung trong san xudt trang phuc thé thao. Ngi dung tdp trung phdn tich nguyén Iy céng
nghé, dac tinh cdu triic vai, wu nhwoc diém so véi phirong phdp may truyén thong, dong thoi tong
hop cdc nghién civu tiéu biéu trén thé giGi. Cong nghé seamless knitting cho phép tao ra san pham
khéng dieong may véi dé co gian da chiéu, giam phé liéu va cdi thién dang ké suw thodi mdi, tham my
ciing nhu tinh bén viing ciia san pham. Bén canh dé, bai bdo ciing thao ludn vé xu huéng tich hop
soi chire nang (khdng khudn, diéu hoa nhiét, dan dién) nham déap ieng nhu cau ngdy cang cao cia
thi trirong thé thao hién dai. Két qua tong quan cho thdy cong nghé dét kim 3D lién manh c6 tiém
nang I6n trong phdt trién san phdam thé thao chdt liong cao va than thién méi truong, nhung van
doi mdt voi thach thirc vé chi phi dau tw va nguon nhéan lye k thudt.

Tir khéa: Dét kim 3D lién manh; Seamless knitting; Trang phuc thé thao; Cong nghé dét
may, Phat trién bén viing.

ABSTRACT

This article presents an overview of seamless 3D knitting technology and its applications
in the production of sportswear. The content focuses on analyzing the technological principles,
fabric structural characteristics, advantages and disadvantages compared to traditional sewing
methods, and summarizes typical studies in the world. Seamless knitting technology allows the
creation of seamless products with multi-dimensional stretch, reducing waste and significantly
improving the comfort, aesthetics and sustainability of the product. In addition, the article also
discusses the trend of integrating functional fibers (antibacterial, thermoregulating, conductive) to
meet the increasing demands of the modern sports market. The overview results show that seamless
3D knitting technology has great potential in developing high-quality and environmentally friendly
sports products, but still faces challenges in investment costs and technical human resources.
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1. GIOI THIEU CHUNG

Nganh cong nghi¢p dét may toan cau
dang trai qua nhiing thay doi su sac, dic biét
v6i sy phat trién ctia cac cong nghé san xuét tién
tién hudng dén muc tiéu bén vimng va nang cao
trai nghi€ém nguoi mac. Trong do6, cong nghé
dét kim 3D lién manh (seamless knitting) d tro
thanh mét xu hudng ndi bat nho kha nang tao ra
cac san pham khong co dudng may, co gidn da
chiéu, giam phé liéu va nang cao thim my [1],

[2].

Khac v6i phuong phip may truyén
thdng, trong d6 cac manh vai dugc cat va ghép
lai, seamless knitting str dung may dét kim tron
hodc may dét nguyén khdi dé dan truc tiép san
pham hoan chinh hoic gin hoan chinh. Ky
thuadt nay khong chi gidm thoi gian va cong
doan san xuat, ma con mang lai su thoai mai
vuot trdi cho nguoi mac, nho han ché ma sat va
cha xat do duong may [3], [4].

Thi truong trang phuc thé thao ngay
cang doi hoi cao vé tinh nang: thoang khi, nhe,
co gian, bén va mang lai sy tu do trong van
dong. Cong nghé seamless dap ung tdt cac yéu
cau nay nho kha ning thiét ké body-mapping
(phan vung co gian va thong thoang khac
nhau trén cing mot san pham), két hop cac soi
chtic nang nhu elastane, soi khang khuan, soi
hat 4m nhanh [5]. Nhiéu thuong hiéu 16n nhu
Nike, Adidas, Lululemon da tng dung rong rai
seamless knitting trong cac dong san pham 4o
thé thao, quan yoga va dd 16t hiéu nang cao [6].

Bén canh cac loi ich vuot troi, seamless
knitting van d6i mat voi mot s6 thach thire nhu:
chi phi dau tu may moc cao, yéu cau ky thuat
vién chuyén mon sau, va su han ché trong vi¢c
thay doi kiéu dang d6i véi cac san pham phirc
tap [7]. Tuy nhién, v6i xu hudng san xuit xanh

va giam thiéu chét thai trong nganh thoi trang,
cong nghé dét kim 3D lién manh duoc ky vong
s& tiép tuc mo rong va déng vai tro quan trong
trong chién lugc phat trién bén viing clia nganh
cong nghiép dét may [8], [9].

Do d6, viéc nghién ctru va tong hop
cac tng dung cua seamless knitting trong san
xuét trang phuc thé thao 13 can thiét, nham cung
cép co s& khoa hoc va thuc tién cho cac doanh
nghiép va nha nghién ctru trong qua trinh doi
m&i cong nghé va phat trién san pham.

2. NGUYEN LY VA UNG DUNG TRONG
TRANG PHUC THE THAO

2.1. Nguyén Iy va cong nghé dét kim lién
manh

Cong nghé seamless knitting van hanh
trén co so lap trinh bang CAD/CAM dé thiét
ké mau dét. May dét c6 kha nang dét lién cac
bo phan cta san phém nhu than, tay ao, vién eo
theo hinh dang 3D [4]. Ky thuat nay thyc hién
thuong dua trén 4 bude, dé chinh 1a thiét ké,
dét kim, két hop va hoan thién.

« Thiét ké: Pau tién cic san pham s&
dugc thiét ké trén may tinh. Sau khi hoan thanh
nhing thong sé vé kich thude ciing nhu chi tiét
can thiét, trang phuc s& chuyén sang may dét dé
bat dau qua trinh san xuat.

» D¢t kim hodc dét vong: Cac san phém
may mac seamless thuong dugc san xuét dua
trén k¥ thuat dét kim hodc dét vong. Nhiing
may nay s& tao ra nhiéu mang vai c6 kich thudc
va chi tiét dugc chi dinh sin trong budc thiét
ke.

« Kéthop: Cac mang vai sau khi san xuét
s€ dugc két hop véi nhau dé tao ra trang phuc
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hoan chinh. Viéc két hop c6 thé thyc hién bang
nhiéu phuong phap khic nhau nhu k¥ thuat ép
va lién két hay ky thuat ct va xép chong.

* Hoan thi¢n: Cudi cung bang cach cat
va may cac chi tiét nhu co, tay 4o hodc khoa
kéo ma san pham s€ dugc hoan thién.

Céc nha san xuét 16n nhu Shima Seiki
hay Santoni di phat trién nhidu dong may
chuyén dung. Cong nghé nay cho phép tich hop
nhiéu loai soi vi chirc nang khac nhau trong
cung san pham nhu co gidn, khang khuan, hat
am nhanh [5]. Nhiéu nghién ciru da chimg minh
tinh wu viét cua seamless knitting. Nayak va
cong sy (2017) da phat trién cu trac dét 3D ¢
kha nang hap thy Iyc, phit hop cho trang phuc
bao ho thé thao [3]. Zhang va cong su (2023)
phan tich kha ning truyén sang cua vai dét
weft-knit, cho thay do co gidn va do che phu co
thé diéu chinh duoc thong qua céu trac dét [5].

2.2. Ung dung trong trang phuc thé thao

Trang phuc thé thao doi héi cao vé tinh
nang: co gidn, thoang khi, bén, nhe va thim my.
Seamless knitting dap ing nhimng yéu ciu nay
nho kha nang tao cac vung body-mapping trén
cing san pham: ving can thoang khi (mesh),
viing can nén ép (compression) va viing can co
gian linh hoat [6].

Hinh 1.1. Chi tiét cdu tric vai 3D

Hinh 1.2. Thiét ké do khodc thé thao khong dwong
may, phoi mau truec tiép trén mdy dét

Hinh 1.1 mé ta cdu trac soi spacer 3D
gitip ting d6 dan hdi va kha nang dém, tng dung
trong do thé thao va d6 bao ho. Hinh 1.2 thé hién
thiét ké 4o khoac thé thao khong duong may,
phéi mau truc tiép trén may dét, thé hién tinh
linh hoat ctia cong nghé seamless. Cac thuong
hiéu quéc té nhu Nike, Adidas, Lululemon da
ap dung rong ri seamless knitting trong quan
40 thé thao, quan yoga, d6 10t thé thao [4], [6].

Karl Mayer Group (2023) da phat trién
cong nghé warp knitting cho san pham thé thao
3D seamless, cho phép san xuét cac vdy, 4o thé
thao voi tinh ndng kho nhanh, thoang khi [6].
ITA Aachen (2021) cting ghi nhan kha nang san
xudt 40 ngyc thé thao bang céng nghé 3D-knit
trén may dét tron lorn chi trong Va1 phut [7].
Diéu nay mé ra tiém ning san xuét nhanh, it
phé lidu va than thién moi truong.

3. UU PIEM, THACH THUC VA XU
HUGNG PHAT TRIEN

3.1. Uu diém

+ Khéng c6 hodc rat it duong may —
Téang sy thodi mai va tham my:

Seamless knitting loai bo hau hét cac
duong nodi, nho do han ché co xat va gidam nguy
co kich tmg da khi van dong, dac biét trong
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cdc mon thé thao cuong dg cao. Viéc khong co
duong may ciing gitip san pham c6 bé mat lién
lac, tao nén vé ngoai thanh thoat, hién dai va
thoi trang hon so v4i cac san pham may truyén
théng [1], [2].

+ Thiét ké thong minh (Body-Mapping)
— Téang hiéu ndng van dong:

Cong ngh¢ seamless cho phép dét
truc tiép cac ving chirc ning khac nhau trén
cing mot san pham: ving thoang khi (mesh)
tai cac khu vuc d6 md hoi nhiéu; vung nén &p
(compression) dé hd tro co bip; ving dan hoi
dé tang do co gidn khi van dong [3], [6]. Cac
thuong hiéu nhu Nike, Adidas dd tng dung dé
tao ra trang phuc giup van dong vién tang hi¢u
sut, giam mét moi co va hdi phuc nhanh hon.

+ Giam phé liéu va than thién méi
truong — Huong dén phat trién bén virng:

So voi may truyén théng (phé liéu tir vai
cdt bo c6 thé 1én t6i 15-30%), seamless knitting
chi phat sinh <5% phé liéu vi san pham dugc
dét theo hinh dang gan nhu hoan chinh [4], [8].
Giam tiéu hao nguyén liéu ddng nghia voi giam
tac dong moi truong, phu hop xu hudong thoi
trang xanh va bén viing.

+ Tich hop nhiéu loai soi chirc ning —
Téng tinh tién ich:

C6 thé két hop soi co gidn (elastane),
soi khang khuan, hut am nhanh, chong tia UV
hodc soi dan dién cho smart textiles [5], [9].
Diéu nay gitp san pham khong chi phuc vu nhu
cau thAm my ma con mang lai gia tri gia ting vé
strc khoe va tién nghi cho nguoi dung.

+ Tang nang suat san xuat — Tiét kiém
thoi gian va nhan luc: Quy trinh seamless

knitting rat ngan cong doan: thiét ké trén CAD/
CAM — dét truc tiép — hoan thién nhe, bo qua
nhiéu budc cat may thu cong [4].

Mot s6 nghién ctru cho thay c6 thé tiét
kiém 20-30% thoi gian san xuat so voi phuong
phép truyén thong [7].

Cong nghé seamless knitting khong chi
mang lai sy thoai mai, tinh thAm my, va hi¢u suat
van dong cao hon cho ngudi mdc ma con gop
phan bao vé méi trudng va t6i wu chi phi san xuét.
bay 1a ly do tai sao seamless knitting dang tro
thanh xu hudng tat yéu trong nganh thoi trang thé
thao va phat trién bén viing toan cau.

3.2. Xu hwéng va tiém ning phit trién

Vi xu huéng san xuat xanh va phét
trién bén viing, seamless knitting dang trd
thanh mot gidi phap trong tdm trong nganh dét
may toan cau [8], [9].

Textile Technicals (2022) chi ra rang
cong nghé 3D knitting gitip tiét kiém nguyén
liéu va phu hop vdi cac yéu cau thoi trang bén
viing [8].

Pavlos (2020) nhin manh sy ddi méi
trong seamless knitting c6 thé dép mg nhu cau
thoi trang than thi¢n moi truong va tich hop
cong nghé thong minh [9].

THOAI MAI Khéng

HIEU SUAT Kha ning di

chuyén duge cai thién

BEN VUNG Gidm thidu chat
thai

£6 duding may

L

THAM M7 Vé ngoai
béng bay

Hinh 1.3. Uu diém ciia seamless knitting
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HIEU SWAT KY THIET KE CHUC MANG

THUAT 1 trg ki thujt

&

BEN VNG Vit ligu than
thign wai mai trudng haa

Vilka wiin wail
cong thai hoc

|

TUY CHINH Thiét ké ca nhin

Hinh 1.4. Xu hwéng va tiém ndang phdt trién ciia
seamless knitting

Cong nghé dét kim 3D lién manh
(seamless knitting) dang tré thanh mot xu thé tat
yéu trong nganh cong nghiép dét may nho dap
tmg nhu cau phat trién bén vimg, ca nhan hoa
va thoi trang thong minh. Trén thé gidi, nhiéu
thuong hiéu 16n di ap dung cong nghé nay dé
tang hiéu qua san xuét, giam phé liéu va tich hop
s0i chirc nang nhu khang khuan, chéng UV, dan
dién cho smart textiles. Xu huéng ndi bat gdbm:

+ San xuat xanh: St dung vt liéu tai
ché, giam phat thai CO, va chat thai dét.

+ Tich hop cong nghé théng minh: Két hop
cam bién theo doi strc khde va hi¢u suat van dong.

+ Thiét ké c4 nhan hoa: San xuét theo
don dat hang (on-demand), gidm ton kho va
dap ung xu hudng thoi trang nhanh.

Cac nghién ciu qudc té cho thay
seamless knitting c6 tiém ning mé rong manh
mé trong tuong lai nho loi thé vé thim my,
cong nang va kha nang than thi¢n moi truong.
Tuy nhién, dé khai thac hiéu qud, cac doanh
nghiép can dau tu may moc hién dai va dao tao
nhan luc k¥ thuét cao.

4. KET LUAN

Cong nghé dét kim 3D lién manh
(seamless knitting) mang lai nhi€u loi theé noi bat

cho nganh trang phuc thé thao, dic biét vé tinh
tham my, su thoai mai va hi¢u qua san xuat.

Ky thuat nay gitp tao cac vung chuc
ning ngay trén cung san pham, loai bo hau hét
duong may, dong thoi giam dang ké phé liéu va
thoi gian san xuét.

Xu huoéng tich hop s¢i chuc nédng
(khang khuén, Chéng UV, dan dién) cung dinh
hudng san xuat xanh va ca nhan hoa dang mo
ra tiém nang phat trién 16n cho cong nghé nay.

Tuy con thach thire vé chi phi dau tu va
nhan lyc k¥ thuat, seamless knitting van dugc
du bao s€ dong vai tro quan trong trong chién
lugc doi méi va phat trién bén viing ctia nganh
dét may hién dai. <
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