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Tom tit:

Cong doan may dap tui trong san Xuit veston/Jacket thwong thwe hién trén may mét kim. Khi may, ngu'm van hanh
phal gap mép va gitt mép dap lién tuc dé bio dam d¢ chinh xac dwong may ml, dong thoi lay va sap xep ban thanh
pham sau may. Cac thao tic nay lam tang thoi gian chu trinh may va gay bién dong chit lwgng. Bai bao dé xuat doi
moi quy trinh may dap tai trén may Juki AMS-221EN/2516 bang hé thong cir-ga-dudng ban ty dong. Hé thong tich
hop co cAu gap mep va ép giir vai dung Kkhi nén, diéu khién PLC (bo dleu Kkhién logic kha trinh) theo moé hinh chu
trinh-trang thai daé dong b0 véi chuyen dong may va tw dong lay, sap xep ban thanh pham sau may; nho dé quan ly
lién d9ng ré rang va ting dd tin cay khi van hanh Lip lai. Thir nghiém sin xuit dwgc thye hién 30 lin trong 30 ngay
(m&i 1an 4 gio; n=30 cho mdi phwong an). Két qua cho thiy, thoi gian chu trinh trung binh giam tir 11,9£0,7 gidy/chi
tiét xudng 8,3+0,5 gidy/chi tiét (giam 30,3%; Welch t-test, p<0,001), twong ng san lweng ting tir 1212 1én 1739 chi
tiét/4 gior (ting 43,5%). Puong may mi 6n dinh hon va it phu thudc tay nghé nho loai bé thao tac giir mép.

Tir khoa: cir-ga-dwong, Juki AMS-221EN/2516, khi nén, may dap tai, may may 1ap trinh, Programmable Logic
Controller, tw dong hoa may.
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Abstract:

Pocket facing attachment in veston/jacket production is commonly performed on single-needle sewing machines.
During sewing, operators must manually fold and continuously hold the facing edge to ensure stitch-line accuracy,
while retrieving and arranging semi-finished parts after sewing. These manual operations increase the sewing cycle
time and lead to quality variation. This study proposes an innovative pocket-facing sewing process on the Juki
AMS-221EN/2516 programmable sewing machine using a semi-automatic jig-fixture-template system. The system
integrates a pneumatic edge-folding and clamping mechanism controlled by a PLC using a cycle-state control scheme
synchronised with the sewing motion, and automatically retrieves and arranges semi-finished parts after sewing;
consequently, interlocks are clearly managed and operational reliability is improved under repeated operation.
Production trials were conducted 30 times over 30 days (4 hours per trial; n=30 for each method). Results show that
the mean cycle time decreased from 11.9+0.7 s/part to 8.3+0.5 s/part (-30.3%; Welch’s t-test, p<0.001), corresponding
to an output increase from 1212 to 1739 parts per 4 hours (+43.5%). The topstitch line became more stable and less
dependent on operator skill due to the elimination of manual edge holding.

Keywords: automation in garment manufacturing, computer-programmable sewing machine, jig-fixture-template
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1. it van de

'Nganh may mac giir vai tro quan trong trong co céu san
xuit cong nghlep va xuat khiu cua Viét Nam. O nhom san
phim c6 yéu cdu thdm my cao nhu veston, jacket..., bd
phan tui 4o (dap tai) vira c6 chiic nang st dung vira quyét
dinh cam quan tham my, do d6 doi hoi d chinh xac va tinh
ddng déu cao cua mép gip va duong mi.

Trong quy trinh may 4o veston, cong doan may dap thi
thuong gdm céc budc:

Bude 1: Kiém tra tht tu ban thanh phém; dat 16t tai bén
phai va dap tai bén trai vi tri nguoi may.

Budc 2: it 16t ti 10n 1én ban may (ddu bdm hudng vé
tru kim); gap 1 cm canh dudi déap tai va dat 1€n 16t ti theo
dau bam.

Budc 3: May mi dap ti cach mép 1,5 mm.

Budc 4: Kiém tra d6 tring khit canh trén cta dap tai véi
canh trén cua 16t thi.

Budc 5: Léy va sdp xép ban thanh phidm sau may theo
thtr tu d€ chuyén sang cong doan ke ticp.

V6i phuong phép truyén thong, cong nhan phai gdp mép
thii cong va dong thoi giit - can chinh mép gip trong subt
chu trinh may. Cac thao tac nay phu thudc nhiéu vao tay
nghé, lam ting thoi gian chu trinh va dé phat sinh sai léch
duong mi khi vét liéu truogt hodc mép gip khong on dinh,
tur fi'(’) anh huong dén chat lugng va tinh dong déu cua san
pham.

Trén thi truong da c6 cac may chuyén dung may tui tu
dong voi mue tyr dong hoa kha cao, tuy nhién chi phi dau tu
16n, tinh chuyén biét cao, ton nhiéu thoi gian va chi phi thay
thé khuon dudng khi kich thude thi thay dbi. Trong khi do,
nhiéu doanh nghiép trong nudc van khai thic may may lap
trinh dé may cac chi tiét theo quy dao lap trinh sin, nhung
ph?m 16n thao tac chuan bi ban thanh phém (gép mép, gilr
mép, 1éy va sdp xép sau may) van dugc thuc hién thii cong
hoic bang duong thao tac thu cong. Vi vy, huéng tiép can
cai tao trén nén may sdn c6 bang hé thong cir - ga - dudng
ban tu dong nham tu dong hoa cac thao tac thu cong néu
trén va van giit duoc tinh linh hoat khi thay d6i ma hang 1a
can thiét. So v6i hudng dé xuét cai tién, may chuyén dung
thuong co chi phi dau tu va chi phi thay d6i ma hang (thay
cit - g4 - dudng) cao hon, thoi gian chuyén ddi dai hon va
murc linh hoat thap hon khi san xuat nhidu ma hang nho 1¢.

Trong nghién ctru nay, may may lap trinh Juki AMS-
221EN/2516 duoc chon lam nén tang do c6 kha ning may
theo quy dao 1ap trinh, co ciu ép giit vai va ving lam viéc
phu hop dé tich hop d g4, cir dudng ma khong lam thay doi
két cAu nguyén ban ctia may [1].
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Muc tiéu cua nghién ctru la thiét ké, ché tao va tich hop
hé théng cii-ga-dudng ban ty dong gdm co cdu gip mép,
¢ép gilt va co cAu léy, xép san phém duogc tu dong hoa, diéu
khién bang PLC dé ddng b véi chu trinh may; qua d6 rit
ngén thoi gian chu trinh va nang cao tinh 6n dinh chit lugng
trong diéu kién san xuat.

Céc déng gop chinh ciia nghién ctru gdbm: (i) P& xuat
kién trac co cdu gip mép tu dong dung khi nén phu hop
cong doan may déap tai; (i) Xy dung logic diéu khién PLC
theo m6 hinh chu trinh - trang thai dé dong b hoa chuyén
dong gap/ép/thu hdi v6i chu trinh may; (iii) Panh gia dinh
lugng trong didu kién san xuét thong qua so sanh thoi gian
chu trinh va ning suat gitra hai phuong an.

2. Tong quan nghién ciiu

Tu dong hoa trong may méc gip nhiéu thach thire do vat
liéu vai mém, d& bién dang va yéu cau tham my cao, khién
viéc kep, dan, dinh vi chi tiét trong qua trinh may kho dat
d6 1ap nhu cac vat lidu cimg. Nhidu huéng nghién ciru gan
day tap trung vao robot/thiét bi gidp mém két hop thi giac
méy nham chu dong bu sai 1éch dudng may va thao tac voi
vat liéu mém [2-5].

Déi v6i tu dong hoa & mirc xudng san xuit, mot hudng
tiép can hiéu qua 1a st dung dd ga/tem (template) dé 6n
dinh chi tiét va/hodc co ciu cap phdi tu dong tich hop voi
may may cong nghiép (dac biét 1a may may lap trinh). Céac
nha khoa hoc di phat trién hé thong cip phoi ty dong va
template ty ché cho may may lap trinh nham giam thao téc
thi cong, dong thoi phan tich anh hudng cua tinh chét vai
t6i kha ning may tu dong [6, 7]. Piém méi cua nghién ciru
nay 1a tich hop dong thoi (i) co cdu gap mép va ép giir dung
khi nén, (ii) co cau ldy - xép ban thanh phim sau may, va
(iii) logic diéu khién PLC theo md hinh chu trinh - trang thai
dé dong bo hoa voi chu trinh may - tép trung riéng cho cong
doan may dép tai trong diéu kién san xuét.

Riéng véi cong doan tiii 40, cac nha san xuat cung cp
nhiéu méay chuyén dung may tai tu dong (automatic pocket/
welting machines), c6 kha nang tu dong dinh vi, may va
xtr Iy mot s6 thao tic sau may. Vi du, Juki cung cép dong
may may tui tu dong APW va Automated Sewing Systems
(A-S-S) cung cip cac may may tui ty dong BASS. Céc thiét
bi nay c6 mic ty dong hoa cao nhung thudng yéu ciu dau
tu 16n, d6 linh hoat khong cao khi thay d6i ma hang nén chi
phit hop cho day chuyén chuyén mén hoa cao [8, 9].

Trong bdi canh nhiéu doanh nghiép dang s& hitu may
may lap trinh, hudng cai tao (retrofit) bang hé thong cir-ga-
dudng ban tu dong 1a lya chon t8i wu, nham tu dong hoa cac
thao tac ton thoi gian nhung van gitr dugc tinh linh hoat cta
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may. Bang 1 tom tit mot s6 hudng tiép can tiéu biéu va vi tri
cua giai phap dé xuat trong nghién ciru nay.

Bang 1. So sanh mét s6 hwéng tiép can tw déong héa céng doan
may tdi va vi tri ctia giai phap dé xuét.

Huéne tiép can Vidu/ Mikc tw dong hoa Nhén xét so sanh
ghiep c2 ngudn  va pham vi (chi phi/linh hoat)

Tudong hoa cao, hee gy, g1, o

hién nhiéu budc trong chuvén biét cao:
May chuyén dung 8, 9] chu trinh may tui, do hflyh d;i ?
may tii tu dong ? linh hoat khong cao P ;Q‘p v N

RN 2. chuyén chuyén
khi ma hang thay doi NP
a moén hoa
lién tuc.

Phure tap, chi phi
cao; chi yéu &
muc nghién ctru/

Robot/thiét bi gip
mém + thi gidc

Ty dong hoa cao,
[2,3,5] hudng tdi thao tac vat

ma liéu mém va bu sai léch .
Y ; ; thtr nghiém

Méy may 14p [6,7, Tudonghéabinty oLl Poicéitéo

N s A N X P . thap hon; linh
trinh + do0 ga/tem  nghién  dong: ho tro gap mép, N

> S >z« hoat theo ma hang

(template) + co cliru ép gitr/dinh vi, lay, xep PPN

A X nhung can hi¢u
cau phu trg nay sau may

chinh théng s

Nhin chung, giai phap ctia nghién ctru ndy nam giira hai
cuc: tu dong hoa cao nhung chi phi 16n (mdy chuyén dung/
robot) va thao tac thii cong phu thudc tay nghé; uwu thé ct
15i 1a cai tao chi phi thap trén may 1ap trinh sin co, van gitr
tinh linh hoat khi d6i ma hang, dong thoi ty dong héa cac
thao tac tén thoi gian (gép - ép - 1dy - xép).

3. Dé xuét hé thong va phuong phap nghién ciu
3.1. Péi twong, vt liéu va pham vi thir nghiém

Dbi tuong nghién ciru 14 cong doan may dap thi trong
quy trinh may 4o veston, véi yéu ciu gap mép 1 cm va may
mi cach mép 1,5 mm; duong may thang, miii may déu, mat
d6 4 mui/cm.

Nghién ctru so sanh hai phuong an: (i) may thu cong trén
may 1 kim va (ii) may trén may may lap trinh Juki AMS-
221EN/2516 ¢6 lip hé thong cit-ga-dudng ban tu dong.

Thir nghiém duoc thuc hién trén mot s6 ma hang veston
tai doanh nghiép; vat li¢u va kich thudc dap tii gitv ¢b dinh
trong sudt qua trinh do va sir dung cting mot cong nhan van
hanh dé bao dam tinh so sanh giita hai phuong an. Phuong
phap thi nghiém, chi tiéu danh gia va cach xtr 1y s6 lidu duoc
trinh bay ¢ muc 3.5.

3.2. Dé xudt hé thong

Hé théng cli-ga-dudng duoc dé xuit dé tu dong hoa
mot phan cong doan may dap tai 4o trén may l1ap trinh Juki
AMS-221EN/2516. Hé théng duoc tich hop truc tiép 1én
may va khong 1am thay d6i két ciu nguyén ban, bao gdm 2
phén chinh:
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Phan co cdu chap hanh gém cic co ciu co khi két hop
v6i truyén dong bang khi nén thong qua cac xi lanh.

Phan diéu khién: Str dung PLC dé diéu khién viéc cap
khi nén cho xi lanh thong qua cac van dién tur bd loc khi va
diéu ap.

Céc thanh phn trén duogc thiét ké va phdi hop ddng bd
dé thuc hién cac chuc nang gép mép, ép gitt, dinh vi san
phém, diéu khién chu trinh may theo trinh ty xac dinh, sép
xép ban thanh pham sau khi may. So d6 tong thé ciu tric hé
thong cai tién duoc trinh bay tai hinh 1.

Diu may
nguyén bin

Co cu liy va B diéu khién

trung tim - PLC
FX3U-48MT
<«—— Tin hiéu dién Co ciu gip

f
o mép va cim
T1'n hiéu khi bién ¢
nén
<—— Tin higu diéu U
khien PLC ‘T . > ——
=) Dutmg di BTP g e

Hinh 1. So db hé théng cir, ga, dwdng ban tw déng. Ngudn: Nhém
nghién clru.

Co cip ép giir
vi cim bién

sap xép sp va
cim bién

May may lap trinh Juki AMS-221EN/2516 duogc lya
chon 1am nén tang nghién ctru d6i méi quy trinh may dap
tai trong nghién ctru nay. Hinh dang va két cdu téng thé cua
may trudc va sau khi 1ap thém hé thong cii-ga-dudng ban tu
dong duoc thé hién ¢ hinh 2.

(A) (B)

= = < '4: :r"::n — \ , 28
Hinh 2. May Iap trinh Juki AMS-221EN/2516 trwéc va sau khi Iap
thém hé théng civ, ga, dwéng ban tw dong. (A) May trudc khi cai
tién; (B) May sau khi lap hé théng cii-ga-dwéng ban tw dong.

.

3.3. Co céiu chip hanh

3.3.1. Phan co khi

Bai toan dat ra ddi voi phz‘in co khi 1a can ché tao bod
dudng gip mép dé bao dam c6 thé gap mép tu dong dat yéu
cau k¥ thuat cia duong may mi. Co cau gip mép tu dong
lam viéc trén nguyén ly 6 budc nhu hinh 3.
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Ban ép Ban ép
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Thanh ty N
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A Vai dap ti Ban gép mép
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Hudng dich chuyén thanh ty
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Budrc 1

Vai dap tii
Ban gap mép

Thanh ty
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Budc 4 Budc 5 Budc 6
Thanh ty
Ban ép Thanh ty

Ban ép

an gép méy
Vai dép tai g mep

on gp mép Ban gap mép
Vai dap tii

Vi ddp i

Thanh ty

/ Huéng dich chuyén ban ép va vai

AN Huong dich chuyén ban gép mép
/ra Vi tri may

Huong dich chuyén thanh ty

Hinh 3. Nguyén Iy gap mép tw dong. Ngudn: Nhém nghién clru.

Phan co khi cua hé théng duoc thiét ké, ché tao bao gém
co cau gip mép ty dong, co cu ép giir san pham trong qua
trinh may va co ciu lay va sip xép san pham sau may. Cu
tric va nguyén 1y 1am viéc cua cac co cdu co khi duoc thiét
ké va mé phong trén phdn mém Inventor (hinh 4A). Co cu
gip mép duoc thiét ké voi cac chi tiét dan hudng va bé mat
tiép xtic phu hop vai vat lidu vai, dé bao dam mép gap déu,
chinh xac va khong gay hu hong bé mit vai trong sudt chu
trinh 1am vi€c (hinh 4B).

Co cdu ép gitt ¢6 nhiém vu cb dinh va din huéng san
pham theo diing quy dao may da dwoc 1ap trinh sin trén may
Juki AMS-221EN/2516 (hinh 4C). Nho do6, duong mi dap
tai duoc bao dam thing, ding vi tri thiét ké va co do lap cao
giita cac san pham. Co cdu ldy va sip xép san phdm sau khi
may xong giup giam thao tic cho cong nhan dé ho c6 thoi
gian dit vai cho san pham tiép theo (hinh 4D).

(A) (B)

Hinh 4. Co’ cau co khi chinh ciia hé théng civ, ga, dwéng ban tw
dong. (A) Md phdng thiét ké trén Inventor; (B) Co cu gap mép; (C)
Co clu ép; (D) Co cau lay va xép ban thanh phdm. Ngudn: Nhém
nghién ctru.

JHOAHOC . [

mm Khoa hoc Ky thuat va Céng nghé | Ky thuét co khi, ché tao may; Céc linh vuc khéc clia khoa hoc ky thuét va cong nghé

Céc co cau duge bd tri gon gang, dé thao lip va diéu
chinh, khong anh huong dén két cdu nguyén ban cia may.
Thiét ké nay cho phép hé thong cai tién co thé trién khai
thuc té trong méi trudng san xudt ma khong yéu cau thay
dbi 16n vé thiét bi hién co; ddng thoi khi kich thude tui
thay d6i, doanh nghiép chi cin linh hoat ché tao nhanh phin
dudng may cho phtt hop 1a ¢6 thé tién hanh san xuét.

3.3.2. Phan khi nén

Hinh 5. Van dién tir va bo loc khi nén. Ngudn: Nhém nghién ctu.

Hé thdng khi nén trong nghién ctru nay duoc thiét ké
dé thyuc hién cac chiic nang gap mép, ép giit va dinh vi san
pham trong sudt chu trinh may dép ti. Day 1a hé thong chap
hanh chinh, déng vai tro truc tiép trong viéc thay thé cac
thao tac thu cong ciia cong nhan, dong thoi bao dam tinh 6n
dinh va kha nang lap ctia qua trinh cong nghé.

Hé thdng str dung céc xi lanh khi nén lam co cau chip
hanh, dugc b tri twong tng véi timg cong doan nhu xép
vai, ép giit, gip mi va kéo, dinh vi san phim. Mdi xi lanh
dam nhi€ém mdt chuc nang cu thé va dugc lya chon vé
duong kinh, hanh trinh va luc déy dua trén dac tinh vat liéu
vai cling nhu yéu cau cong nghé cta cong doan may dap tai
4o veston. Cu thé, luc kep dugc chon du lon dé chéng truot
khi may nhung khong gy bién dang vai; hanh trinh xi lanh
bao dam hét bién do gip-ép theo kich thudc dap tai; ap suat
lam viéc dugc gidi han theo déc tinh vat liéu va dugc hiéu
chinh thyc nghiém dé bao dam chuyén dong ém.

Céc xi lanh dugc diéu khién thong qua van dién tir va két
hop v6i bo loc, didu ap (hinh 5) dé bao dam 4p sut 1am viéc
on dinh, chuyén dong ém va kéo dai tudi tho thiét bi. Téc do
chuyén dong cua xi lanh duoc diéu chinh bang van tiét luu
dé phu hop véi ting giai doan ciia chu trinh may, tranh hién
tuong va dép co khi hodc lam x6 1éch vat lidu.
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Nguyén tic hoat dong cua hé théng khi nén duoc xdy
dung theo trinh tu tuan ty, trong d6 cac co cAu gip va ép giir
chi dugc kich hoat khi san phim da dwoc dinh vi 6n dinh.
Viéc phan chia ro rang chiic nang va trinh ty lam viéc cua
tung xi lanh gop phﬁn han ché xung dot co khi, giam rung
dong va nang cao do chinh xac cua qua trinh tao hinh dap tdi.

H¢ théng khi nén dugc md phong trén phin mém
Automation Studio dé kiém tra logic lam viéc va su phdi
hop gitra céc co cau chip hanh. Két qua mo phong cho thy
cac xi lanh hoat dong dung trinh ty thiét ké, chuyén dong on

dinh va dép tng yéu ciu cong nghé ctia qua trinh may dap
tui ban ty dong (hinh 6).

3.4. Phén diéu khién dién - di¢n tiv

3.4.1. Thiét ké, ché tao tii dién diéu khién

Dé tich hop hé théng cit-ga-dudng ban ty dong, mot tu
dién diéu khién dugc thiét ké va lap bd sung cho may Juki
AMS-221EN/2516. T dién 1a trung tim cdp ngudn, xir 1y
tin hiéu diéu khién va diéu khién cac co cdu chap hanh khi
nén cua hé thong (hinh 7). Ngudn dién ludi dugc dua vao ti
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Hinh 6. M6 phéng hoat déng cua cac xi lanh khi nén trén phan mém Automation Studio. Ngudn: Nhém nghién ctu.
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Hinh 7. Lwu d6 thuat toan diéu khién. Ngudn: Nhém nghién ctru.
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dién qua MCB tong dé dong cat va bao vé. Tir nguon AC, bd
nguén chuyén ddi tao dién ap DC on dinh (vi du 24 VDC)
cép cho PLC, cam bién va cudn hat van dién tir, bao dam hé
thdng 1am viéc on dinh va giam nguy co suy giam tin hiéu
khi tai thay doi.

Cac mach cong suét va mach diéu khién duoc tach riéng;
tin hi€u vao/ra dugc gom nhom theo chirc nang dé thuan
tién d4u ndi, kiém tra va bao tri. Cach to chirc nay lam giam
nhiéu dién tir, tang do tin cdy khi lam viéc lién tuc trong moi
truong san xuat.

Bén canh d0, cac phan tir nhu relay trung gian, terminal
dau ndi va thiét bi bao vé dugc bd tri theo nguyén tic phan
tang chirc nang, bao dam khoang cach an toan va kha ning
mé rong khi can bd sung tin hiéu hodc co cdu trong cac
nghién ctru tiép theo.

3.4.2. Logic diéu khién PLC

PLC duogc st dung lam bo diéu khién trung tam, tiép
nhan tin hiéu tir cam bién (tiém cén, hanh trinh) va trang thai
chu trinh may, sau do phat 1énh diéu khién cac van dién tur
dé kich hoat xi lanh khi nén theo ding trinh tu cong nghé.

PLC FX3U-48MT duogc lya chon do dap ung sb lugong
tin hiéu vao/ra dé diéu khién céac co ciu gép mép, ép gilt va
lay-xép ban thanh phdm; dong thdi cho phép mé rong/hiéu
chinh thuan tién khi thay d6i yéu ciu cong nghé.

Chu trinh diéu khién dugc td chuc theo méd hinh chu
trinh-trang thai (cycle-state), gdm céc trang thai: chuan bi,
xép-gap mép, ép gitr, thuc hién chu trinh may va lay-xép
ban thanh pham. Chuyén trang thai dya trén tin hiéu cam
bién va diéu kién lién dong dé bao dam an toan va tinh lap.

Cach t6 chirc diéu khién theo trang thai gop phan dong
bo hoa chuyén dong co cdu véi chu trinh may, dong thoi
cho phép hiéu chinh nhanh cac tham sé nhu thoi gian tré, ap
suét kep va hanh trinh khi thay ddi vat liéu hodc kich thudc
chi tiét.

Bai toan diéu khién h¢ thong lam viéc & hai ché d nhu
luu d6 thuét toan:

Ché d6 Man: Dung dé kiém tra va diéu khién ting co
céu/xi lanh riéng 1¢ (bat/tat theo hanh trinh) trong qua trinh
lap dat va bao tri.

Ché d6 Auto: DPiéu khién theo trinh tu logic dua trén tin
hiéu cam bién dé van hanh chu trinh may ban tu dong.
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3.5. Phwong phap thi nghiém, chi tiéu danh gid va xw
1y 56 ligu

Thi nghiém dugc tién hanh trong diéu kién san xuét véi
hai phuong an (may tht cong bang may 1 kim va may bang
may lap trinh Juki AMS-221EN/2516 lap hé thong cir-ga-
dudng ban tw dong). Mdi phuwong an duoc van hanh lién tuc
4 gid cho mot phién do; thuc hién 30 phién do trong 30 ngay
(mdi ngay mot ca), do d6 ¢& mau n=30 cho mdi phwong an.
Trong sudt qua trinh thir nghiém, ma hang, vat liéu, kich
thudc dap tii va nguoi van hanh dugc giit khong doi. Viée
kiém soat nay nham loai trr anh hudng cua khac biét vat
lidu va tay nghé, qua d6 bao dam so sanh cong bang hiéu
qua gitra hai phuong an.

Trong mdi phién do, ghi nhan téng s6 ban thanh phém
hoan thanh (N), sé san pham dat yéu cau (N-dat) va sb san
pham khong dat (N-khong-dat). Tiéu chi dat/khong dat dyua
trén yéu cau ky thuat cong doan (mép gap dung 1 cm, duong
may mi cach mép 1,5 mm, duong mi thing, mii déu va
khong c6 18i ngoai quan anh hudng chét lugng).

Thoi gian chu trinh trung binh cho mdt san pham dugc
quy doi tir s6 luong san pham hoan thanh trong 4 gio theo
cong thic: t=14.400/N (gidy/chi tiét). Ty 1¢ dat yéu cau va
khong dat 1an lugt dugc tinh:

Ndat Nkhéng dat

pP="14= " v

N N

S liéu dwoc moé ta bang trung binh +SD. So sanh giita

hai phuong 4n sir dung kiém dinh t hai mau doc lap hiéu
chinh Welch cho chi ti€u thoi gian chu trinh; ¢& anh huong
béo céo bang Hedges’ g. Dbi v6i chi tiéu san luong (BTP/4
gid), ty sd toe do san xudt duge udc luong theo md hinh
Poisson va bao cao kém khoang tin cay 95%; muc y nghia
théng ké chon 0=0,05.

4. Két qua

Heé théng cii-ga-dudng ban tu dong dugc lap dit va thi
nghiém trén may may lép trinh Juki AMS-221EN/2516 tai
cong doan may dap tai 4o veston trong diéu kién san xuat.
Mbi phuong an duge van hanh lién tuc 4 gio; thir nghiém
1ap trong 30 ngdy (n=30 cho mdi phwong 4n). Trong toan bd
thoi gian thir nghiém, ma hang, vat liéu va cong nhan van
hanh dugc giit ¢ dinh dé bao dam tinh so sanh. Cac chi tiéu
danh gid gém thoi gian chu trinh (gidy/chi tiét), san lugng
(chi tiét/4 gid) va quan sat dinh tinh v& d6 6n dinh duong
may mi va mép gép.

42



Khoa hoc Ky thuét va Céng nghé | Ky thuét co khi, ché tao may; Céc linh vuc khéc clia khoa hoc ky thuét va cong nghé

D6i voi phuong phép may thu cong trén may 1 kim, tong
thoi gian dy kién hoan thanh mét san pham xap xi 12 gidy,
bao gdm thoi gian cac thao tac kiém tra, gip mép, may mi
va sap xép ban thanh pham sau may (bang 2).

Bang 2. Thei gian may thu cong.

Budc . 7 Thoi gian
. Noi dung buéc may thyre hién (giéy)
Kiém tra thir tir ban thanh phim 1
1
Dat 16t thi bén phai, dap ti bén trai nguoi may 1
Dit 16t thi 16 1én ban may, déu bdm huéng vé tru kim 2
2
Bé gip 1 cm canh du6i dap tai, dt 1én 16t thi theo .
ddu bém
3 May mi dap tii cach 1,5 mm 3
4 Kiém tra canh trén ctia dép tii bang canh trén cia |
1ot tai
5 it ban thanh pham may xong sang bén trai ngudi |
may
Téng thdi gian 12

Ngudn: Nhém nghién ctru.

Sau khi tich hop hé thong cir-ga-dudng ban tu dong,
thao tac gip mép va giit mép trong qua trinh may duoc thay
bang co cdu gap-ép tu dong; dong thoi thao tac ldy va sip
xép ban thanh phém sau may dugc hd tro tu dong. Nho do,
thoi gian du kién dé hoan thanh mot san phim giam xudng
khoang 8 giay (bang 3).

Bang 3. Thoi gian may biang may may lap trinh Juki AMS-
221EN/2516 cai tién.

Bude - 7 Thoi gian
may Noi dung buéc may thiye hiéa (g3iy)
1 Kiém tra thir tir ban thanh phém 1
Dit dap thi 16n ban may theo ddu ban ép, co céu tr dong .
gap mép dap thi
2
Dit 1én 16t tii theo ddu (mép vai 16t bang mép vai dap) 2
3 May mi dép thi cach 1,5 mm 2

Téng thoi gian 8

Ngudn: Nhém nghién ctu.
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So sanh giira phuong 4n truyén théng va phwong 4n cai
tién cho thdy thoi gian chu trinh trung binh giam tir 11,9+0,7
gidy xudng 8,3+0,5 gidy/chi tiét (giam 30,3%; kiém dinh
t hi€u chinh Welch, p<0,001). Mic anh huong ctua giai
phép di vai chi tiéu thoi gian chu trinh 14 rat 16n (Hedges’
g=5,62; KTC 95%: 4,48-6,75). Tuong Gng, san luong ban
thanh phim (BTP) ting tir 1212 1én 1739 BTP trong 4 gio
(tdng 43,5%). M6 hinh hoa san lugng trong khoang thoi gian
¢b dinh theo phan b Poisson cho thay ty sd tbe do san xuat
dat 1,435 (KTC 95%: 1,33-1,54; p<0,001), khéng dinh muc
cai thién ¢ y nghia thong ké trong diéu kién thir nghiém.
Céc s6 liu tong hop dugc trinh bay trong bang 4.

Bang 4. So sanh nang suét khi may thi céng va may bang Juki
AMS-221EN/2516 cai tién trong 4 gio.

Sin hron Thoi gian Niing suit
STT  Phuwong phdp may (BTP/ 4 i%'r) trung binh/  twong dbi
89 Bre@gity (%)
1 May thii cng bang méy 1 kim 1212 11,9 100,0
May bang Juki AMS-221EN/2516
2 1ép hé thong cit-ga-dudng ban tu 1739 83 1435

dong

BTP: ban thanh phdm. Ngudn: Sb liéu do trong didu kién san xuét, n=30.

Trong qua trinh thir nghi¢m, hé théng dién - diéu khién
va céc co ciu chép hanh khi nén hoat dong on dinh, khong
phat sinh sy ¢b. Cac chuyén dong gip mép, ép giit va dinh
vi san pham dién ra dong b vai chu trinh may ciia méy, bao
dam tinh 13p va d¢ chinh xac cao. Déng thoi, chét luong
duong may va d6 dong déu ciia mép dap tai sau cai tién
duogc cai thién 1o rét, it phu thudc vao tay nghé nguodi van
hanh. Qué trinh sip xép ban thanh phdm sau khi may duoc
thuc hién ty dong va tiét kiém thoi gian thao tac cho cong
nhan (hinh 8).

13 1

12 1

11 4

10 4

3 %

Py

E

Ban tu ding
(cir-ga-dudng)

Thai gian chu trinh (gidy/chi tiét)

Thi céng
{méy 1 kim)

Hinh 8. Phan b6 th&i gian chu trinh (giay/chi tiét) cta hai phwong
an (n=30 méi phwong an).



Thur nghiém dugc thue hién trén mdt ma hang, mat loai
vat liéu va mdt cong nhan van hanh; do do, Kkét qua phan anh
hiéu qua trong diéu kién kiém soét va c6 thé thay doi khi vat
lidu, kich thudc tai hodc nguoi van hanh thay ddi. Day la
co s¢ dé mo rong thir nghiém & cac diéu kién san xuat khac
nhau trong cac nghién ctru tiép theo. Nhin chung, két qua
phan 4nh hiéu qua trong diéu kién kiém soat; khi thay doi
vat liéu hodc nguoi van hanh, can nghién clru bd sung dé
xac nhén tinh téng quat va pham vi ap dung rong hon

Khi thay ddi loai vai (do day, do tron, do bai gian) hoac
kich thudc dap tai, cac thong sé cong nghé can dugc hiéu
chinh (ap suét kep, thoi gian tré, hanh trinh va vi tri dudng)
dé tranh trugt vat liéu va bao dam mép gap/dudng mi 6n
dinh; do do két qua hién tai nén dugc hiéu 13 hiéu qua trong
mién thong s6 da kiém soat.

Két qua thyc nghiém cho théy viéc tu dong hoa thao tac
gap mép va co ciu ép giit-dinh vi trong sudt chu trinh may
1a yéu t6 then chét gop phan rat ngén thoi gian chu trinh va
on dinh chat lugng. Két luan nay phil hop véi cac nghién
clru vé ty dong hoa may duya trén dd ga/tem (template) trén
méay may cong nghiép, trong d6 viéc 6n dinh chi tiét trudc
va trong khi may lam giam phu thudc vao ky nang thao tac
cua nguoi van hanh [6, 7].

So véi cac may chuyén dung may tui ty dong trén thi
truong, giai phap dé& xuat c6 mic tu dong hoa thap hon
(khong thay thé hoan toan chu trinh may tai), nhung uu
diém 1a co thé trién khai dang cai tao (retrofit) trén may may
1ap trinh sdn co, pht hop khi doanh nghiép can ning ning
suét, linh hoat khi thay d6i ma hang nhung han ché dau tu
thiét bi chuyén dung [8, 9]. Tinh linh hoat ctia may may lap
trinh van dugc giit lai, trong khi cic thao tic gy tén thoi
gian (gap mép, gitr mép, lay-xép sau may) dugc hd tro tu
dong.

Vé mit diéu khién, viéc t6 chirc PLC theo md hinh chu
trinh-trang thai va thiét ké lién dong dua trén tin hi¢u cam
bién gop phan hé théng dat tinh lap va do tin cay trong van
hanh lién tuc. Tuy nhién, do dic tinh vét liéu mém va bién
thién theo loai vai, hiéu qua ctia hé théng phu thudc vao hi¢u
chinh 4p suit kep, hanh trinh va thoi gian didu khién; day
cling 1a vén dé duoc nhdn manh trong cac nghién ctru vé
may ty dong theo tinh chét vai [6].

KHOA
&CONGHI\?GCI:-IE

68(2) 2.2026

mm Khoa hoc Ky thuat va Céng nghé | Ky thuét co khi, ché tao may; Céc linh vuc khéc clia khoa hoc ky thuét va cong nghé

Hiéu qua kinh té: P& danh gi kha nang trién khai trong
san xudt, nghién ctru wdc tinh hidu qua kinh té dya trén chi
phi nhén cong truc tiép quy doi theo thoi gian (don gia theo
gidy). Trong tinh to4n, gia thiét san luong ké hoach 2400 chi
tiét/ngay, 26 ngay cong/thang (twong duong 62.400 chi tiét/
thang) va don gia cong doan k=8,2 dong/gidy. Cac két qua
kinh té dugc tinh trén cac gia dinh vé san lugng ké hoach,
don gid theo gidy va thoi gian chu trinh trung binh; chua bao
gdm chi phi bao tri, khau hao, dimg may, dio tao va bién
dong don hang, vi vay nén xem nhu udc luong tham khao
cho diéu kién twong tur.

Chi phi nhin cong truc tiép hang thang cho cong doan
dugc wdc tinh theo biéu thirc: C thang = t x Q thang x
k, trong d6 t 1a thoi gian may trung binh cho mot chi tiét
(gidy/chi tiét), Q thang la san luong ké hoach theo thang
va k 1a don gia theo gidy. Két qua tinh toan duoc tong hop
trong bang 5.

Bang 5. UWéc tinh hiéu qua kinh té cha giai phap dwa trén chi phi
theo gidy va san lwong ké hoach (62.400 chi tiét/thang).

Thoi gian Sanlwgng  Dongia  Chi phi nhén cong
Phuwong én trung binh/I  ké hoach (dbng/ trye tiép (dong/
BTP (gidy)  (BTP/thing) gidy) théng)
May thi cong bing méy o 62400 8,2 6.088.992
1 kim
Juki AMS-221EN/2516
lap h¢ thong cir-ga-dudng 8,3 62400 8,2 4.246.944

ban tw dong

BTP: ban thanh phdm. Nguén: Sé liéu do trong diéu kién san xuét, n=30.

Theo bang 5, khi 4ap dung by cili-ga-dudng ban tu
dong, chi phi nhan cong truc tiép cho cong doan giam tir
6.088.992 xudng 4.246.944 dong/thang, twong Ung tiét
kiém 1.842.048 dong/thang. Mirc tiét kiém nay twong
duong khoang 224.640 gidy (~62,4 gio) lao dong/thang cho
cung san luong ké hoach.

Vi chi phi ché tao va lip dat hé thong uwéc tinh
khoang 55.000.000 dong, thoi gian hoan vén udc tinh
T-HV=55.000.000/1.842.048~29.8 thang. Néu sir dung gia
tri thoi gian chu trinh trung binh do dugc trong thir nghiém
(8,3 gidy/chi tiét), thoi gian hoan vén xap xi 2-2,5 nim. Do
d6, c6 thé xem thoi gian hoan vén nim trong khoang 2-2,5
nam. Céc tinh toan trén chua tinh dén loi ich tir viée giam
san pham 16i, giam thoi gian stra lai va kha ning tin dung
thoi gian tiét kiém dé tang san lugng. Bén canh do, co thé
thdy rang d4p tai 1a chi tiét rat dién hinh trong cac san pham
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may mic nén néu nghién ctru nay dwuoc nhan rong ra nhidu
nha may may thi hiéu qua thu dugc sé ting lén dang ké
thong qua ning suit may dap tai tang 1én.

Gi61 han ctia nghién ctru 1a thir nghiém dinh luwong duoc
thuc hién trén mot sé ma hang dién hinh; do d6 can mo
rong danh gia trén nhiéu nhom vt liéu (do day, do tron, do
bai gidn) va nhiéu kich thudc tii dé xac 1ap mién thong sb
cong nghé. Trong cac nghién ctru tiép theo, nhom tac gia
dé xuét bod sung mo-dun giam st qué trinh, chit luong (do
léch duong mi, kiém soat mép gap) va md rong phan tich
hiéu qué kinh té theo hudng tinh dén chi phi van hanh, bao
dudng, ciing nhu cac kich ban quy mé san xuit khac nhau
dé hd trg quyét dinh trién khai & doanh nghiép.

6. Két luan

Nghién ciru da d& xuét va trién khai giai phap do6i mai
quy trinh may dép tai trén may may lap trinh Juki AMS-
221EN/2516 thong qua thiét ké, ché tao va tich hop hé
thong cir-ga-dudng ban tu dong. Hé thong sir dung co ciu
gfip mép va ép gilt bﬁ“ing khi nén, diéu khién béng PLC theo
mo hinh chu trinh-trang thai dé df‘)ng bd véi chu trinh may;
ddng thoi hd tro 1y va sip xép ban thanh phim sau may.

Két qua thir nghiém trong diéu kién san xuat trong 30
ngay, mdi ngdy mot ca dai 4 gio (4 gio van hanh lién tuc
cho mdi phuong 4n) cho thay thoi gian chu trinh trung binh/
chi tiét giam tir 11,9+0,7 xubng 8,3+0,5 gidy/chi tiét (giam
30,3%), va san luong tang tir 1212 1én 1739 BTP/4 gio (tang
43,5%). Chat lugng duong mi 6n dinh hon va it phu thudc
tay nghé nho loai bd thao tac gilt mép trong qua trinh may.

Trong cac nghién ctru tiép theo, c6 thé dinh luong chét
luong bang cac chi tiéu nhu d6 1éch duong mi so voi mép
(mm), do thing duong may (sai sb hinh hoc), d6 dong déu
mép gip (d6 léch chiéu rong gip), ty 1¢ 16i ngoai quan va

phan tich I3p lai theo nhiéu loai vai/ngudi van hanh.

Giai phap dé xuét c6 thé trién khai theo hudng cai tao
trén may san c6, khong lam thay d6i két cdu nguyén ban cia
may, phit hop vé6i diéu kién dau tu caa nhiéu doanh nghiép
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may trong nudce. Khi dp dung cho vat liéu hodc kich thudce
tai khac, can hiéu chinh cac thong s6 khi nén va tham sb
diéu khién PLC dé bao dam d6 on dinh.

Trong cac nghién ciru tiép theo can mo rong pham vi thir
nghiém theo nhém vat li€u va kich thudce tui, déng thoi thuc
hién phan tich hi¢u qua kinh té dé danh gia kha niang nhan

rong & quy mo doanh nghiép.

TAI LIEU THAM KHAO

[1] JUKI Corporation (2025), AMS-221EN Series-Pattern
Stitching Machine. https://www.juki.co.jp/industrial _e/products_e/
apparel _e/cycle e/detail.php?cd=AMS-221EN _E,
December 2025.

accessed 1

[2]7J. Shen, Z. Zhou, Z. Wang, et al. (2025), “Autonomous sewing
technology and system: A new strategy for the garment industry by
integrating soft fingers and machine vision technology”, Textiles,
5(4), DOI: 10.3390/textiles5040045.

[3] Y.W. Choi, J. Lee, S. Lee, et al. (2025), “A vision-guided
adaptive and optimized robotic fabric gripping system for garment
manufacturing automation”, Robotics and Computer-Integrated
Manufacturing, 92, DOI: 10.1016/j.rcim.2024.102874.

[4] R. Nayak, R. Padhye (2015), Automation in Garment
Manufacturing, Woodhead Publishing, 426pp.

[5] M. Kudo, Y. Nasu, K. Mitobe, et al. (2000), “Multi-arm
robot control system for manipulation of flexible materials in sewing
operation”, Mechatronics, 10(3), pp.371-402, DOI: 10.1016/S0957-
4158(99)00047-1.

[6] S. Lee, S. Rho, D. Lim, et al. (2021a), “A basic study on
establishing the automatic sewing process according to textile
properties”, Processes, 9(7), DOI: 10.3390/pr9071206.

[7]1 S. Lee, S. Rho, D. Lim, et al. (2021b), “Implementation of an
automated manufacturing process for smart clothing: The case study
of a smart sports bra”, Processes, 9(2), DOI: 10.3390/pr9020289.

[8] JUKI Corporation (2023), APW-895N/APW-896N-Automatic
Welting  Machine, https://www.juki.co.jp/industrial_e/products_e/
apparel_e/automatic_e/detail.php?cd=APW-895N_ APW-896N _E,
accessed 1 December 2025.

[9] Automated Sewing Systems (A-S-S) GmbH (2023), Bass
3204-Sewing System for Pocket Openings (Product Brochure), https://
assag.de/pdfs/machines/bass3204 eng.pdf, accessed 1 December
2025.



