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Ngay nhan: 12/03/2026 Bai bdo trinh bay nghién ctru ng dung phuong phél? M6 Phéng sur kién roi rac
(Discrete Event Simulation - DES) thong qua phan mém Tecnomatix Plant
Simulation dé phén tich va téi uu héa day chuyén san xuat dd choi xép gd. Thay vi
Ngay chp nhan:  24/05/2026 chi thiét ké mo hinh 3D tinh bang SolidWorks, nghién ctru da xay dung mot md
hinh san xuat dong, bao gém cac cong doan: cung cap phoi, gia cong CNC (cit,
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phay, tién, khoan), phun son va dong goi tur dong. Biém mdi ctia nghién ctru nam &

TU KHOA Vi‘éC thiét 1ap cac kich ban mé phong dbi C,hL’ng’. Th@flg qua viéc phan tich dit li¢u
v¢ thoi gian chu ky (cycle time) va hiu suat thict bi tong thé (OEE), nghién ctru da

Mb phong nha may: xac dinh cac nat thét (bottleneck) trong day chuyén. Bang cach tai phan bd s6 lugng

xe tu hanh (AGV) va ddng bo hoa tde d6 bang tai giita khau gia cong va dong goi,

Phin mém Tecnomatix; . ke e A LA o~ e ea e . A .
kich ban toi vu hoa da cho thay sy cai thién ro rét: giam 15-20% thoi gian cho doi

Phén mém SolidWorks; trung binh cua ban thanh phém va tiét kiém nang luong ti€u thu tai cdc cum may gia
Nha mdy tu dong; cong. Két qua nay cung cap mot bd tham sé van hanh dang tin cay cho céc nha quan
Sén xuat d6 choi xép go. 1y cong nghiép trudc khi ra quyét dinh du tu va trién khai thuc té.
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and real-world deployment.
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Video md phong quy trinh san xuat 6 choi xép gd str dung phan mém SolidWorks va Tecnomatix dwgc cung cép theo
duong link sau: https://youtu.be/cDag7FWa7rk
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MG phong nha mdy san xudt do choi xép gé sir dung phan mém Tecnomatix va Solidworks

1. Gi6i thiéu

Trong bdi canh Cach mang Cong nghiép 4.0, chuyén
doi sé dang dinh hinh lai toan dién nganh san Xuat, mo ra
co hoi toi wu héa quy trinh va giam thiéu tic dong moi
truong [1, 2]. Nganh san xuit dd choi gd hién 1a linh vuc
tiém ning nho tinh bén vitng va gia tri gido duc cao, dap
ung xu hudng st dung vat ligu tai tao va son khong doc hai
[3-5]. Tuy nhién, dé duy tri loi thé canh tranh toan cau, cac
doanh nghiép can chuyén dich tir cac phuong phéap quan ly
truyén thong sang hé thong san xuét linh hoat, t6i uwu héa
duoc ca chi phi 14n thoi gian chu ky [6-8].

Mic du cac cong cu thiét ké hd trg may tinh (CAD) nhu
SolidWorks da giai quyét tot bai toan vé mé hinh hoéa hinh
hoc tinh, nhung ching chua thé phan dnh duoc cac dic tinh
ddng phirc tap cua hé thong san xuat nhu sy bién dong cia
dong vat chat, tuong tac thiét bi va cac diém nghén
(bottleneck) phét sinh theo thoi gian. Do d6, viée tng dung
Mo phong su kién roi rac (Discrete Event Simulation -
DES) théng qua cic nén tang nhu Tecnomatix Plant
Simulation tr¢' nén thiét yéu [9, 10]. Khac v6i mé phong
tinh, mé phong dong cho phép tao ra mdt "ban sao so"
(Digital Twin) dé phan tich hi¢u suat hé thong trong moi
truong 4o, tir 46 du bao chinh xac cac tic nghén va tbi vu
héa muc ti€u thu nang lugng trude khi trién khai thuc té
[11,12].

Nghién ctru nay két hop thé manh vé thiét ké chi tiét cua
SolidWorks véi kha nang phan tich dong cua Tecnomatix
dé xay dung giai phap t6i vu cho nha may san xuit dd choi
6. Thay vi chi thuc hién cac nhiém vu thiét ké don thudn,
nghién ciru tap trung vao cac muc tiéu khoa hoc cbt 15i sau:

Xay dyng mé hinh ban sao s6 (Digital Twin) tich hop
ddy du didc tinh hinh hoc tir SolidWorks va dic tinh van
hanh dong trong Tecnomatix cho toan bo ddy chuyén tir
cung cip phoi dén dong goi tu dong.

Phan tich va nhin dién diém nghén (Bottleneck
Analysis) bang phuong phap mé phong dong nham t6i wu
héa dong chay vat chat va su phdi hop gitra hé thng xe tw
hanh (AGV) véi cac canh tay robot.

Ti uu hoa da muc tiéu thong qua thiét 1ap cac kich ban
dbi chimg dé xac dinh bo tham sb van hanh 1y twong, giup
giam thiéu thoi gian cho (idle time) va ning lugng tiéu thy
v0 ich ctia cac cum may gia cong CNC.

Danh gia tinh kha thi va hiéu suat hé thong thong qua
céc chi s6 dinh lugng nhu hiéu suit thiét bi tong thé (OEE),
lam co s& dit liéu tin cdy cho viée ra quyét dinh dau tu va
thiic ddy mé hinh san xuét xanh [13, 14].

Pham vi nghién ciru khong dung lai & viéc mo phéng
quy trinh san xuit don thuan ma hudng toi viée thiét lap
mdt khung phuong phap luén trong viée t6i wu hoa day
chuyén dua trén dir liéu sd, dam bao tinh chinh x4c va kha
nang tmg dung cao trong thuc t& san xuit cong nghiép.

Hinh 1: Phan mém Tecnomatix Plant Simulation

Ngoai ra trong dy 4n nay phan mém SOLIDWORKS
dugc str dung phdi hop dé thiét ké cac chi tiét 3D nhu san
pham, cac vat dung trang tri, thing chira, nhu Hinh 2.

Hinh 2: Céc chi tiét 3D duoc thiét ké sir dung phan mém
SOLIDWORKS
2. Ngi dung
2.1 Cac khu vue trong nha may san xuét do choi xép gb
va déng géi tu dong
Mo hinh nha may dugc chia thanh cac khu vuc chinh,

lién két chat ché dé tao ra mot day chuyén san xuét thuc té
va hiéu qua, nhu minh hoa trong Hinh 3.
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Hinh 3: Céac khu vyc trong nha may san xut db choi xép
gb va dong £0i tu dong, (a): so dd khéi va (b): thiét ké mo
hinh thyc té ciia nha may st dung phin mém Tecnomatix

Nha xe: 1a noi van chuyen céc vat liéu vao dé tao ra san
pham va van chuyén ra cic san pham dap tng nhu cau cta
con nguoi.

Nha kho: 14 noi chira cac nguyén liéu can thiét dé tao ra
san pham.

Kho vat liéu: 1a noi dé cac vat liéu duge cung ca?ip tr nha
Xe.

Kho thanh pham: 14 noi dé cic san phidm hoan chinh
dugc xuat di ra bén ngoai.

Xuong san xuat: 1a mot day chuyén san xuat dé tao ra
mdt san pham hoan chinh.

Céc phong hoat dong: gdm c6 6 phong.

Phong nghién ciru va phat trién: 13 mot bo phan dic biét,
¢6 nhiém vy nghién ctru va phat trién cac san pham, dich
vu va cdng nghé moi.

Phong ky thuat, san xut va cong nghé: 1a by phéan co
nhiém vu thiét 1ap, van hanh va quan tri toan hé thong ky
thuat.

Phong tai chinh — ke toan: 1a bo phén trong cong ty chiu
trach nhiém vé cac van dé lién quan dén tai chinh va ké
toan. Ho thu thap, phan tich va bdo cdo cac thdng tin tai
chinh, 1ap va quan 1y ngan sach, thuc hién quan 1y no va lai
vay, lap va quan 1y k& hoach tai chinh, cling nhu dam bao
tuan thu cac quy dinh phap luat vé tai chinh va ke toan.

Phong hanh chinh va nhan sy: 18 mdt don vi quéan ly
trong cac to chire, chiu trach nhiém vé cac van d€ lién quan
dén nhén sy nhu tuyén dung, dao tao, kiém tra va danh gia
hiéu suat cong viéc, quan Iy tién lwong va loi ich cho nhan
vién.

Phong kinh doanh: 14 mt b phan tim kiém khach hang
tiém nang, tu van va thuyét phuc khach hang mua san
pham/ dich vu cta doanh nghiép, dong thoi xay dung va
duy tri moi quan h¢ voi khach hang.

Phong Marketing: 1a bo phén trong mot to chirc hodc cong
ty chiu trach nhiém v€ viéc quang cdo va quang ba san
pham, dich vu cua cong ty.

2.2 So d6 khdi xwéng san xuit

U VUC TIES KHUVVE CANH TaY
o KHAC cHe koBOT
XEAGY

KEUVVC am yve sk vy P KU VC TIEN, CANH TaY

poe TG BONG GOT SO T RoBOT

Hinh 4: Cac khu vuc trong xudng san xuat

Kho vt liu: la khu vue chira cac nguyén liéu chinh la
g0 (phoi). Co ciu van chuyén ty dong s& dua phoi vao bang
tai va canh tay robot s€ dua phdi vao san xuat. Hé thong
kiém soat dam bao s6 luong phoi can thiét dugc cung cap
lién tyc cho nha may, gitp duy tri sy 6n dinh trong qua trinh
san xudt cac san pham.

Khu vyc cit gd: & khu vue nay, may CNC cit s& tiép
nhan phoi tir bang tai va tién hanh gia cong dé cit phdi theo
kich thudéce.

Khu vyc tién tho: khi cét gb xong thi phoi s& duoc bang
tai di chuyén dén vi tri tién tho dé tién tho phoi lai. Cac phoi
khi tién s& duoc ngudi giam sat kiém tra theo khung gio (do
kich thudc).

Khu vuc khic chit: khi tién thé phoi xong thi phoi s&
duogc bang tai di chuyén dén vi tri khic chir dé khic logo
1én phoi. Cac phdi khi khic chir 1én s& dugce ngudi giam sat
kiém tra theo khung gio' (xem logo c6 bi 16i vé hinh dang
khong).

Xe AGV: khi khic chit xong thi canh tay robot s&
chuyén phéi vao xe AGV dé van chuyén dén khu vuc tiép
theo. Xe s& van chuyén khi du s6 lugng phéi quy dinh trén
xe va xe s& di chuyén theo dudng line.

Khu vyec tién tinh: khi xe AGV van chuyén phoi xong,
canh tay robot s& dua phoi vao bang tai, phdi di chuyén dén
vi tri tién tinh dé tién tinh phéi lai cho dep. Cac phdi khi
tién s& dugc ngudi gidm sat kiém tra theo khung gid (do
kich thu6c, kiém tra logo, hinh dang phéi). Quy trinh nay
phoi dugce kiém tra rat ky ludng.

Khu vye phun son: khi tién tinh phoi xong thi phoi sé
duoc bing tai di chuyén dén vi tri phun son dé son phoi.

Khu vyc sdy son: khi phun son phéi xong thi phoi s&
dugc bang tai di chuyén dén vi tri siy son dé son dugc kho
lai va phoi da dugc thanh san pham theo yéu cau.

Khu vuc dong goi: ¢ khu vuc nay, may tu dong s€ dong
hop va 54 thanh gb s& dugc xép vao san pham (tiéu biéu..
mdt hop. May tu dong sap xép cac thanh gd thanh mot hinh
chir nhét rat nhanh chéng va chinh xéac, tdi uu héa thoi gian
dong g6i va giam thiéu nhan cong.

Khu vyc dong thung: ¢ khu vyc nay, may tu dong sé
dong thung va 6 hop da dugc dong goi s€ cho vao 1 thung.
May tu dong sip xép cac hop nhoé vao thing mot cach
nhanh chéng va chinh xéac, toi wu hoa thoi gian dong goi va
giam thiéu nhan cong.

Ghi chd: Cac qué trinh dugc tu ddong hda hoan toan va
duoc diéu khién bai phﬁn mém chuyén dung, dam bao do
chinh xéc cao va hidu qua tot.
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3. Thiét ké
3.1. Thiét ké 3D san phim

Bang cach tao cac ban v& 3D chi tiét va chinh x4c trong
phan mém, chiing t6i di co thé phat trién moét mé hinh sd
hoéa toan dién, tr d6 dam bdo sy chinh xac trong giai doan
san xudt va lap rap. V& cac chi tiét 3D san pham tir giai doan
dau dén giai doan cudi, cac thong sb da vé& ti 16 1:1 so voi

san pham thuec.

@
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Hinh 6: Miéng g (a);(b); (c);(d); (e);(f), don vi “cm”
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Hinh 7: Tién thé san pham (a);(b); (c);(d); (e);(f). ()
Serl i e s ’ Hinh 8: Khic chii: khic logo cta cong ty
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Hinh 9: Tién tinh

Hinh 10: Son bong
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Hinh 11: Hop d6 choi xép gd: don vi “cm”

Hinh 12: Hop carton, don vi “cm”

Xuit file VRML (*.wrl): sau khi thiét ké cac san phim
bang mo hinh 3D xong, ta s& xuit dudi dang “file.wrl”, mot
dinh dang tap tin dugc thiét ké dé hd tro chia sé va cdng tac
trong mdi truong nhiéu phan mém.

3.2 M phéng quy trinh san xuit trong nha may
3.2.1 Khu vwe kho xwéng

Noi cung cap vat liéu 12 noi ma nha may mua nguyén
liéu tir bén ngoai tiéu biéu 14 noi khai thac g6. Nha xe 1 va
nha xe 2 s& di chuyén dén noi ban, dé ché nguyén liéu vé.
Tir nha xe, nguyén lidu s& dugc cong nhan van chuyén vao
kho nguyén liéu.

Hinh 13: Noi cung cép vat liéu

Noi luu trit san phim 1a noi ma nha may chira cac san
pham d dat chudn, da dugc déng goi theo quy dinh. Khi da
duogc dong goi hoan chinh vao céac thung carton 16n thi cac
cong nhan s& van chuyén cac thing carton nay 1én nha xe 3
va nha xe 4, van chuyén xong thi nha xe s& di chuyén va
chd cac san pham thanh thing dén cac nha phan phdi san
phém( tiéu biéu 1a cac cua hang ban dd choi, siéu thi, cta
hang,...).

Hinh 14: Noi luu trit sin phdm

3.2.2 Khu vuc sén xuat

Sau khi cac vat liéu duogc chuyén xuéng kho chtra vat
ligu, tur kho chwra vat li€u thi cac vat li€u sé dugc Ién bang
tai (nhitng tam gd tir nha xe chd vé da dugc xir 1y trudc,
mdi tim gd chd vé c6 kich thude 1m2*80cm*5cm), canh
tay robot s& gdp cac tAm gd trén bang tai va di chuyén ching
qua bang tai, tim gd duoc di chuyén dén may cit gd.
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Hinh 15: Noi cung céap vat liéu tho

Khi tim gb duoc di chuyén dén may cit gb, may cit gb
s& cat chung thanh timg miéng gb nho co kich thude theo
yéu cau 1a 40cm*20cm*10cm. Khi cit xong thi tiép dén
khau kiém tra, cic miéng gd s& dugc cac cong nhan xem va
do kich thudc, xem ching da dat chuén theo yéu cau hay
chua va néu chua dat duoc nhu vay thi s€ dugc chinh stra
lai (chinh va kiém tra xem may cit gb di dwoc lap trinh
dung hay chua). Cac miéng g da dung kich thudc thi s& ra
béng tai, bang tai di chuyén chiing qua may tién tho dé tién
miéng gd véi kich thude 20cm*10cm *5cm.

Hinh 16: Noi cat gb va tién thd

Khi tién thé miéng gb xong thi s& dua ra bang tai, miéng
g0 s& di dén khau kiém tra san pham theo quy dinh va kiém
tra xong thi s& di chuyén miéng gd dén may khic logo (may
khéc chir). May khéc logo khi khic xong thi s& dua ra bing
tai, bang tai sé di chuyén miéng gd dén noi kiém tra, khi
kiém tra xong thi bang tai s& di chuyén miéng gd dén noi
chd dé canh tay robot gép. Canh tay robot s& gip cac miéng
g0 1én xe AGV va chuyén dén giai doan tiép theo.

Hinh 17: Noi khéc chit va van chuyén qua giai doan 2

Khi canh tay robot gip cac miéng gb 1én cac xe AGV di
chuyén, cac xe AGV sé& chd chang khi du s6 lugng quy dinh
& trén. Cac xe AGV sé& di chuyén theo dudng di ma nha may
da 1am sin theo hinh dudi dy.

= = === =

Hinh 18: Noi van chuyén san pham bang xe AGV
Sau khi cac xe AGV van chuyén cac miéng gb tir giai
doan dau dén giai doan tiép theo thi canh tay robot s& gap
va bo chiing 1én bang tai, bang tai s& di chuyén cac miéng
g0 dén may tién tinh. My tién tinh s& tiép nhan cac miéng
g0 va tién cac san pham theo kich thuéc quy dinh la
15cm*5 cm*2.5¢m, sau khi ti¢n xong thi s€ dua ra bang tai,
bang tai s& dwa cac san pham qua khau kiém tra san pham
1i chiing s& di chuyén tiép dén khu vuc son 16p bao vé.

Hinh 19: Noi nhan san pham va tién tinh
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Khi cac san pham dugc di chuyén trén bang tai dén khu
vue son 16p bao vé, sau khi son xong thi cac san pham s&
dugc kiém tra roi méi dua ching ra bang tai, bang tai s€ di
chuyén chiing dén khu vuc may sdy kho dé sdy san pham
cho son kho lai. Khi cac san pham da duoc sdy kho thi s&
dua ra bang tai, bang tai s& dua cac san pham dén noi kiém
tra. Khi kiém tra d dat thi bang tai s& di chuyén chung dén
may dong goi.

w Plnu _,()\ 1
{

Hinh 20: Noi son san pham va say kho

Sau khi cac san pham duoc bang tai di chuyén dén may
dong goi, cac san pham s& dugc dong goi theo quy dinh.
M01 mot hop s& chira duoc 54 thanh nho, chiung s& duoc
sap xép gon gang bén trong. Hop s& duoc xép lai, dan keo,
dan tem va dia chi. Khi cac hop da xong thi s€ dua ra bang
tai, bang tai s€ di chuyén ching dén may dong thung. May
dong thung s& xép cac hop chira san phim vao, mdi thung
s& chtra dwogc 6 hop bén trong. Khi xép chiing gon gang bén
trong thi s€ dugc dan keo va dan dia chi. Khi khu vyc dong
thung xong thi s€ dua cac thung ra bang tai, bang tai sé di
chuyén cac thung dén noi quy dinh. Céng nhan sé& di chuyén
chung dén kho thanh pham dé chira, tir kho thanh pham sé&
dugc cong nhan dua 1én cac xe va cac xe s& chd ching dén
noi phan phdi.

Hinh 21: Noi déng goi va déng thung san pham

3.3. Khu vuec nha kho

Khu vuc nha kho 14 noi ma nha may chtra cac nguyén
li¢u dé ho tro cho qua trinh san xuat ra cac san pham. Chira
cac thir nhu nudc son, keo phun, thung carton, hop, v.v.

Hinh 22: Khu vuc nha kho
5. Thue hién va danh gia

M& phong nha may theo céc kich ban sau:

Kich ban 1 (Chua t6i wu): Day chuyén hoat dong véi toc
d6 va phan bé AGV ngiu nhién, dan dén tic nghén tai cac
may lam viéc.

Kich ban 2 (D téi wu): Da dong b hda tée do bang tai,
t6i uu héa logic diéu khién cia AGV va Robot déng goi.

Trong nghién ctu ndy, bo didu khién sy kién
(EventController) cia phan mém Tecnomatix dugc thiét
lap thoi gian chay mo phong phan tich nang lugng (Energy
Analyzer) 1a 1 gior (3,600 gidy). Viéc quy doi vé khung thoi
gian 1 gio' gitip gia tri dién nang ti€u thy (kWh) phan anh
truc tiép cong suat thuc t& (kW) cua cac thiét bi CNC cong
nghiép vira va nho trén thi trudng.

Két qua tir Bang 1 cho thdy, do chua ddng bd nhip do
bang tai va AGV, may tién tinh c6 ty 1€ cho 1én tdi 45%,
dan dén lugng dién nang hao phi vé ich khi may chay khong
tai (idle power) chiém t6i 0.495 kWh trén tong s6 1.1 kWh
tiéu thu trong mot gid. Sau khi 4p dung Kich ban 2 (ting
AGYV, giam toc bing tai dau vao), ti 1¢ chd giam 20%, giup
tiét giam truc tiép luong dién niang hao phi nay, dap tng
muc tiéu san xuét xanh.

St dung cbng cu Bottleneck Analyzer va Energy
Analyzer trong Tecnomatix dé xut dir liéu so sanh, chang
minh sy sut giam 15-20% thoi gian cho va tiéu thu nang
luong giira hai kich ban nay. Két qua cho thiy sau khi ap
dung kich ban 2 h¢ théng da loai bo hoan toan su tic nghén
tai khau tién tinh. Bang 1 trinh bay chi tiét cac chi s6 danh
gia hiéu qua ning lugng va chi s6 phan trim vé hiéu qua
hoat dong cta cac may trong nha may, mang dén cai nhin
13 rang dé ngudi dung d& dang xac dinh cac diém can cai
thién. Nho do, ho c6 thé trién khai cac giai phap tdi wu nhu
diéu chinh lich van hanh thiét bi nhim giam thiéu lang phi
ning lugng hodc nang cp hé thdng dé nang cao hiéu suit
st dung nang lugng.
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Bang 1: Bang thong ké cdc thiét bi, nang heong tiéu thu va chi s6 phan tram vé hiéu qua hoat dong ciia cdc may

Téng

dién Pién vDién " D? ng Dfmg Bitic Bitic Dang PDang
nang nang i’lcz;lnszYi(c) Lal'g; Lal'g; nghén nghén cho cho
STT  Tén thitbi tieu  Hiwich o opi (Chwa (pa (Chwa (@3 (Chwa (D3
thu (Luc 7 A £ toi toi toi toi
trong Working) ngtsgn) ;’(1)11) 1:'(1)11) wu) wru) uu) wu)
(‘1< \;g\;g) (kwh) (kwh) %) (%) (%) (%) (%) (%)
1 Cénh Tay Robot 1 0.15 0.1 0.05 40 70 5 0 55 30
2 Cénh Tay Robot 2 0.15 0.1 0.05 40 70 5 0 55 30
3 May Cit Go 1 0.75 0.6 0.15 80 99 5 0 15 1
4 May Cit G6 2 0.75 0.6 0.15 80 99 5 0 15 1
5 May Tién Thé 1 0.9 0.585 0.315 65 98 20 0 15 2
6 May Tién Tho 2 0.9 0.585 0.315 65 98 20 0 15 2
7 May Khic Chir 1 0.5 0.4 0.1 75 96 5 0 20 4
8  May Khic Chit 2 0.5 0.4 0.1 75 96 5 0 20 4
9 Cénh Tay Robot 3 0.15 0.1 0.05 40 70 5 0 55 30
10  Cénh Tay Robot 4 0.15 0.1 0.05 40 70 5 0 55 30
11  Hé Thong Xe AGV  0.14 0.12 0.02
12  TiénTinh 1 1.1 0.605 0.495 45 75 10 0 45 25
13  Tién Tinh 2 1.1 0.605 0.495 45 75 10 0 45 25
14  May Phun Son 1 0.55 0.5 0.05 70 72.5 10 0 20 27.5
15  May Phun Son 2 0.55 0.5 0.05 70 72,5 10 0 20 27.5
16  May Say Son 1 0.23 0.2 0.03 75 715 10 0 15 28.5
17  May Siy Son 2 0.23 0.2 0.03 75 71.5 10 0 15 28.5
18 May Pong Goi 1 0.17 0.15 0.02 75 71 10 0 15 29
19 May bong Goi 2 0.17 0.15 0.02 75 71 10 0 15 29
20  May bong Thung 1 0.14 0.12 0.02 75 70.5 10 0 15 29.5
21  May bong Thung 2 0.14 0.12 0.02 75 70.5 10 0 15 29.5
6. Két luin xanh bén viing, dap ng nhiing yéu cau khit khe vé an toan

Nghién ctru da x4y dung thanh céng ban sao s (Digital
Twin) cho day chuyén san xuat do choi g thong qua sy két
hop giita thiét ké hinh hoc 3D (SolidWorks) va phuong
phdp mé phdéng su kién roi rac (Tecnomatix Plant
Simulation). Két qua thyc nghiém dya trén cac kich ban ddi
chimg da chirng minh tinh hiéu qua ctia phuwong phap ti uu
hoa nhip do day chuyén: viéc tai diéu phdi xe ty hanh AGV
va dong bo hoa van tdc bang tai cap phoi da giup giam tir
15% dén 20% ty 1& thoi gian cho (idle time) cua thiét bi,
ddng thoi tiét giam dang ké dién nang tiéu thy vo ich tai cac
M4y san xuét.

Thanh cong cia md hinh khéng chi dung lai & viéce
nhén dién va xt 1y tri¢t dé cac diém nghé&n (bottleneck) tiém
4n ma con cung cap mot khung phuong phép luan tin ciy
dé danh gia toan dién cac yéu t k¥ thuat, ning luong va t&
chire san xudt trude khi trién khai thyc té. Cach tiép can nay
dong gop quan trong vao tién trinh chuyén ddi sb trong san
xuét cong nghiép, gitip doanh nghiép giam thiéu rii ro dau
tu, toi wru hoa chi phi van hanh va thiuc ddy mo hinh san xuat

va modi trudng cua thi trudng d6 choi gido duc qudc té hién

nay.
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