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TOM TAT

Nganh dét may Viét Nam dang dirng trude yéu cau doi méi cong nghé trong béi canh Cach
mang cong nghiép 4.0. Cdc gidi phdp co khi — tw dong héa nhw mdy trdi vai tir dong, may cit CNC,
robot may, hé thong chuyén treo ban tw dong, két hop véi cong nghé sé6 nhiw CAD/CAM va mé phong
3D, dang g6p phan thay déi quy trinh san xudt theo hwéng hién dai, chinh xdc va hiéu qua hon. Bai
bdo ndy tong quan cdc g dung cong nghé co khi — tw dong héa trong san xudt may céng nghiép,
phdn tich xu hudng phdt trién trén thé gici, danh gia thiee trang va thach thire khi trién khai tai Viét
Nam. Trén co sé d6, bai bdo dé xudt dinh hwéng phdt trién cong nghé san xudt may theo hwéng tw
déng héa, tich hop IoT va tri tué nhdn tao, nham ndng cao ndng sudt, chdt hrong san pham va nang
lyc canh tranh cua nganh dét may Viét Nam.

Tir khéa: Dét may; Co khi chinh xdc; T dong héa; CAD/CAM; Robot may; San xudt thong minh.

ABSTRACT

Vietnam s textile and garment industry is facing increasing demands for technological
innovation in the context of Industry 4.0. Mechanical and automation solutions such as automatic
fabric spreading machines, CNC cutting systems, sewing robots, and semi-automatic hanger
lines, combined with digital technologies such as CAD/CAM and 3D simulation, are transforming
production processes towards greater precision and efficiency. This paper provides an overview of
mechanical and automation technologies applied in industrial garment production, analyzes global
development trends, and evaluates the current situation and challenges in Vietnam. Based on this
analysis, the study proposes development directions towards automated and smart manufacturing,
integrating loT and artificial intelligence, in order to improve productivity, product quality, and the
competitiveness of Vietnam s textile and garment industry.

Keywords: Textile and garment, Precision mechanics, Automation, CAD/CAM; Sewing
robots, Smart manufacturing.
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1. GIOI THIEU CHUNG

Nganh dét may Viét Nam la mdt trong
nhiing nganh cong ngh1ep mii nhon dong gop
hon 15% kim ngach xuat khau qudc gia va tao
viéc lam cho hang tri¢u lao dong [10]. Tuy
nhién, trong bdi canh canh tranh toan ciu va su
dich chuyén chudi cung tmg, cac doanh nghiép
dét may Viét Nam dang d6i mét voi nhiéu thach
thirc, bao gdm ning suét lao dong con thap, ty
1¢ ty dong hoa han ché va chi phi san xuit ngay
cang tang [8].

Su phat trién manh m& caa Céach mang
cong nghiép 4.0 dang ma ra co hdi ddi méi toan
dién cho nganh dét may, trong do cong ngh¢ co
khi va ty dong hoa dong vai tro then chdt. Cac
giai phap nhu mdy trai vai tu dong, may cat
CNC, robot may, va hé¢ théng chuyén treo ban
tu dong da dugc ching minh giup toi vu hoa
quy trinh, giam hao phi va nang cao chét luong
san pham [1, 2]. Pong thoi, cong nghé CAD/
CAM, mo6 phong 3D va tich hgp 1oT — Al dang
thay d6i phuwong thuc thiét ké va quan tri san
xuat theo hudng thong minh, linh hoat hon [3,
5].

Nhiéu nghién ctru qudc té da chi ra rang
viéc 4ap dung dong bd cong nghé co khi chinh
xac va tu dong hoa trong may mac khong chi
cai thién nang suat ma con nang cao kha ning
dap mg yéu cau da dang cua thi truong [2, 4].
O Viét Nam, mot s6 doanh nghiép tién phong
da thtr nghiém cac giai phap CAD/CAM, Lean
Manufacturing va chuyén ddi s6, budc dau dat
duogc hi¢u qua tich cuc [6, 7, 9]. Tuy nhién,
muc d6 trién khai con han ché do chi phi dau
tu cao, thiéu nguén nhan luc chat lugng va kho
khan trong tich hop cong nghé [8].

Vi vay, viéc nghién ctru va tong quan
v€ ing dung cong ngh¢ co khi — ty dong hoa

trong day chuyen san xuat may cong nghiép la
can thiét nham cung cap co sé khoa hoc, dinh
huéng phat trién va dé xuat giai phap phu hop
cho nganh dét may Viét Nam. Day ciing 1a mot
huéng di tit yéu dé nang cao ning suat, chat
luong san pham, dong thoi ting cudng ning
lgc canh tranh trong bdi canh hoi nhap toan
cau.

2. TONG QUAN CONG NGHE CO KHi
- TU PONG HOA TRONG NGANH DET
MAY

Nganh dét may Viét Nam dang chiu &p
lyc canh tranh toan cﬁu khi tham gia sau vao
cac chu01 cung ung quoc té. Pé dap ung yéu
cau vé chét luong san pham tbc do giao hang
va chi phi canh tranh, nhiéu doanh nghiép da
dau tu manh vao cong nghé co khi — ty dong
héa (CNC, robot, 10T, Al). Néu nhu trudc day
phan 16n quy trinh san xuét phu thudc lao dong
thu cong thi ngay nay, ty 1¢ tu dong hoa ngay
cang cao, dac bi¢t ¢ cac khau trai vai, cit, may,
kiém tra chat lugng va dong g6i [1, 2]. Sau day
la cac img dung cong ngh¢ co khi — tu dong hoa
trong san xuat may cong nghiép.

2.1. May trai va cit vai tw dong

Trong khau chuan bj san xuat, mdy trai
vai tu dong gip gidm thoi gian va cong suc
lao dong so véi trai thu cong. Tiép do, may cat
CNC st dung dao quay hoic laser dé cat chinh
xac theo rap da 1ap trinh, gidm hao phi nguyén
lidu tir 3-5% [1].

Hiéu qua cét c6 thé dugc danh gia thong
qua cong thuc:

_ Aﬁip
=4,

Trong do:

* 1, Hi¢u sut stir dung vai (%);
. A : Dién tich vai str dung cho san pham;

x 100%
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cA Téng dién tich vai tiéu hao.

Céc nghién ctru thyc nghiém cho thay
n, dat 82-90% khi dung may cat CNC, trong
khi thu cong chi dat 75-80% [3].

2.2. Robot va tw dong héa trong may

Ung dung robot may dugc xem 1a budc
tién quan trong, dic biét trong khau may chi tiét
nho (co 4o, thi, khoa kéo). Robot gitip ting toc
d6 may 20-25%, dong thoi giam sai 1éch duong
may. Tuy nhién, chi phi ddu tu con cao, nén
méi cha yéu ap dung ¢ doanh nghiép 16n [4].

Hé théng chuyén treo (hanger system)
phan phdi ban thanh pham tu dong, giam thoi
gian cho doi, toi vu hoéa can bang chuyén. Mot
chuyén may sir dung hanger system c6 thé nang
ning suit 1én 15-20% so voi chuyén truyén
thdng [5].

2.3. Cong ngh¢ CAD/CAM va mé phong 3D

Ung dung CAD/CAM trong thiét ké
rdp va gidc so dd da tré thanh tiéu chudn trong
nhiéu doanh nghiép may. Nho d6, c6 thé giam
hao phi nguyén li¢u 5-8% [6].

M6 phong 3D (3D garment simulation)
cho phép thir nghiém mau 4o0/quan trén mé hinh
a0, kiém tra d6 vira vin va kiéu dang trude khi
cit may thyc té. Diéu nay giup:

« Rt ngan thoi gian phat trién mau tir
5-7 ngay xudng con 1-2 ngay;

« Giam chi phi thir mau vat 1y t6i 50%
[7].

Hinh 3. Cong nghé mé phong 3D

2.4. Tich hop IoT va Al trong san xuét

Cong nghé IoT cho phép két ndi may
may, may cit, hé thong kiém tra chat luong vao
mang ludi quan ly chung. D li¢u thu thap tu
cam bién (téc do kim, do cang chi, thoi gian
van hanh) dugc xir Iy dé du doan hong héc, nhd
do giam 15-20% chi phi bao tri [8].

Trong khi do, Al dugc ung dung trong:

+ Nhan dién 16i may qua camera (phat
hién 16i duong chi, 1éch rap);

« Dy bao nhu ciu thi truong dé t6i vu
héa ké hoach san xuét;
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« Ty dong phan b lao dong theo ning
suat tirng cong doan [9].

Cong nghé MES (Manufacturing
Execution System) khi tich hgp IoT + Al gitp
doanh nghiép may dat dugc san xuat tinh gon
(lean manufacturing), giam ton kho ban thanh
pham va nang cao kha ning phan tng véi don
hang nhd, da dang.

2.5 . Tac dong dén ning suit va chit lwgng

Téng hop tir nhiéu nghién ctru va thuc
tién trién khai:

« Ning suat lao dong: Tang 15-35% khi
ap dung dong bd may cit CNC, CAD/CAM va
hé théng chuyén treo [2, 5, 6];

* Hao phi nguyén liu: Gidm 5-10%
nho giac so dd tdi wu [3, 6];

« Chét lugng san pham: Ty 1¢ 16i giam 20-
40% nho kiém soat bang cam bién va Al [8, 9];

¢ Chi phi bdo tri: Gidam 15-25% do bao
tri dy doén (predictive maintenance) [10].

Hinh 4. Tich hop IoT va Al trong san xudt

Hinh 5. So sanh ty I¢ doanh nghiép may Viét Nam
ung dung cong nghé voi cdac nuoc

3. UNG DUNG CONG NGHE CO KHI -
TU PONG HOA TRONG NGANH DET
MAY TREN THE GIOI

_Trong hai thap ky qua, nganh dét may
toan cau di co nhirng bude tién vuot bic nhd
su ung dung cua cong ngh¢ co khi chinh xac,
tu dong hoa va sd hoa. Cac quoc gia c6 nganh
cong nghiép dét may phat trién nhu My, Nhat
Ban, Dtrc, Han Quéc va Trung Quédc dd som
dau tu manh mé& vao viéc tich hgp may méc
hién dai va hé thong diéu khién thong minh vao
san xut [1, 4, 7].

O chau Au, nhiéu doanh nghiép sir dung
may cit vai CNC va robot may c6 kha ning xu
ly vat li¢u vo1 do chinh xac cao, giam 20-30%
lugng phé liéu so voi cat thu cong [2]. Ngoai
ra, cac hé thong day chuyén ty dong theo don
vi (Unit Production System — UPS) dugc ting
dung rong rai trong cac nha may may & DPuc
va Y, gitp rat ngan thoi gian san xudt mot san
pham tir vai gid xudng con 40-60 phit [3].

Tai Nhat Ban va Han Qudc, cac tap
doan dét may da trién khai mé hinh “Smart
Factory”, trong do6 cac cong doan nhu trai Va1
cit, may, kiém tra chat luong déu duoc két ndi
qua hé théng IoT va giam sat bang tri tué nhan
tao (AI). Nho d6, doanh nghiép c6 thé theo doi
nang suat theo thoi gian thuc, du bao 16i san
pham va ti uu hoa lich trinh san xuat [5], [6].

Trung Qudc — trung tim san xuat dét
may 16n nhit thé giéi — da dau tu manh vao
robot may tu dong va cong nghé thiét ké CAD/
CAM. Mot s6 nha may tai Quang Chau va
Tham Quyén da dat muc ty dong hoda trén 60%,
nhd d6 giam dang ké su phu thudc vao lao dong
gia ré [8]. Pong thoi, Trung Qudc ciing tién
phong mg dung cong nghé in 3D trong thiét ké
mau, rit ngan chu ky phat trién san pham tir vai
tuan xudng chi con vai ngay [9].
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Tai My, su két hop giita cong nghé may
tu dong va tri tu¢ nhan tao dang thuc déy Xu
hudng “reshoring” — dua san xuét tro lai trong
nude. Cac cong ty nhu SoftWear Automation
da phat trién hé thong Sewbot, co thé tu dong
may 40 T-shirt véi tde d06 va do chinh xac cao,
m¢ ra kha nang canh tranh véi chi phi lao dong
thip ¢ chau A [10].

Nhu vay, kinh nghiém tir cac quéc gia
phat trién cho thiy viéc tng dung ddng bod co
khi — ty dong hoa — s6 hoéa da va dang thay
dbi toan dién nganh dét may. Cac giai phap nay
khong chi gitip nang cao ning suit, chat luong
san phém, ma con tao diéu kién dé nganh dét
may thich Gmg véi xu huéng san xudt tinh gon
(Lean Manufacturing) va c4 nhan héa theo nhu
cau khach hang.

4. THU'C TRANG VA TRIEN VONG PHAT
TRIEN TAI VIET NAM

4.1. Thyc trang irng dung cong nghé

Nganh dét may Viét Nam hién c6 hon
6.000 doanh nghiép, trong d6 phan 16n 1a doanh
nghiép vira va nhé [1]. Du dong gop 16n vao
xuat khau, nhung trinh do cong nghé con han
ché:

« Khau trai va cat vai: Khoang 70%
doanh nghiép van cat thii cong, chi mot so it
dung may cat CNC hodc laser [2];

« Khau may: Hau hét van dya vao lao
dong thu cong, hé thdng chuyén treo tu dong
m&i xudt hién tai vai nha may 16n (vi du: May
10, Vinatex) [3];

* CAD/CAM: ba dugc ing dung trong
thict ke rap va giac so do & mdt so cong ty xuat
khau, nhung chua pho bién rong rai [4];

e [oT va AL: M6i1 & muc thtr nghiém,
chua c¢6 hé théng san xuat thong minh hoan
chinh [5].

4.2. Nhirng kho khan

« Chi phi dau tur cao: May cat CNC,
robot may, hé théng chuyén treo cé gia hang
triéu USD, vuot qué kha nang cua nhiéu doanh
nghiép vira va nho [6];

« Ngudn nhan lyc han ché: K su co khi
— tu dong hoda trong nganh may con thi¢u, cong
nhan chua quen véi thao tac trén thiét bi so [7];

* Khé khan trong tich hop cong nghé:
Hé théng may moc nhdp khau tir nhiéu hing
khac nhau, thiéu chuan két ndi chung, dan dén
kho dong bo [8];

* Phu thudc lao dong gia ré: Viét Nam
van dua vao loi thé nhan cong chi phi thip, do
d6 dong luc dau tu cong nghé chua manh [9];

« Ap lyc tir xu huéng “xanh” va bén
vitng: Céc thi truong 16n (M, EU) yéu cau san
xuat xanh, tiét kiém nang luong, trong khi cong
nghé hién tai ¢ Viét Nam chua dép ting tdt [10].

4.3. Trién vong phat trién tai Viét Nam

Bén canh thach thic, trién vong phat
trién tai Viét Nam cling rat rd rét:

* Céac hiép dinh thuong mai ty do
(CPTPP, EVFTA) tao diéu kién dé doanh
nghiép ning cip cong nghé;

« Nha nudc da co chinh sach hd trg
chuyén doi s6 va khuyén khich ap dung cong
nghiép 4.0 trong san xuat;

« Mot s6 doanh nghiép tién phong (nhu &
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May 10, TNG, Vinatex) dd dau tu hé thong
CAD/CAM, chuyén treo tu dong, mé duong
cho nganh [3, 4].

5. KET LUAN

Ung dung cong nghé co khi — tu dong
hoa trong nganh dét may dang tré thanh xu
hudng tat yéu dé nang cao nang suat, chat luong
va kha ning canh tranh. Viét Nam da bat dau
ap dung CNC, CAD/CAM, IoT trong san xuat
nhung mirc d con han ché so véi cac nude tién
tién. Do d6, viéc dau tu manh m& hon vao cong
nghé hién dai, két hop dao tao nhan luc chét
luong cao, s& 1a giai phap then chét giup nganh
dét may Viét Nam chuyén dich sang san xuat
thong minh va bén viing trong thoi gian toi. <
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