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TOM TAT

Bai bao trinh bay két qua tng dung phin mém Tecnomatix (SIEMENS) dé mo
phong va tdi wu hoa toan bd quy trinh dong goi cac chai bia. Quy trinh bét dau tir
viéc gia cong khay g bang may CNC va két thic véi hé théng déng goi tw dong
chai bia vao khay chira. Muc tiéu cia du an 12 toi wu héa quy trinh bang céch két
hop cong nghé tién tién vai vat liéu truyén thng, tir 6 cai thién hiéu suat va chat
lugng san pham. Phan mém Tecnomatix cho phép thu thap va phan tich dit liéu chi
tiét vé ting budc trong quy trinh, gitp danh gia hiéu qua va tinh kha thi, cling nhu
phét hién va giai quyét cac van dé tiém an trong san xuit thuc té. Viéc ung dung
phan mém dé md phong khong chi tang tinh hiéu qua va chat lugng san Xuat ma
con dap ing duoc yéu cau cua thi truong hién dai. Pay 1a cong cu hd tro dic luc
cho céc nha quan ly trong viéc nang cao hiéu qua san xuat ma khéng tén qué nhiéu
thoi gian va chi phi.
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ABSTRACT

The paper presents the results of applying Tecnomatix software (SIEMENS) to
simulate and optimize the entire beer bottle packaging process. The process begins
with machining wooden trays with CNC machines and concludes with the system of
automatic packaging beer bottles into these trays. The goal of the project was to
optimize the process by combining advanced technology with traditional materials,
thereby improving process efficiency and product quality. Tecnomatix software
allows the collection and analysis of detailed data on each step in the process,
helping to evaluate efficiency and feasibility, and the identification and resolution of
potential production issues. The application of software for simulation not only
increases production efficiency and quality but also meets the requirements of the
modern market demands. This study highlights Tecnomatix as a valuable tool for
managers in improving production efficiency without significant time and cost.
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Mb phong nha may gia cong khay bia va déng goi tw dong sir dung phan mém TECNOMATIX

1. GIOI THIEU

Ngay nay, trong xd hoi cong nghiép phat trién cing
v6i quy mo toan cau hoa, sy canh tranh ngdy cang trd nén
khdc liét. Nhimg yéu cau ctia khach hang lién tyc thay d6i
theo thoi gian va ngdy cang khét khe [1, 2]. Do d6, doanh
nghiép néu khong tao ra dugc hé thong san xuat linh hoat
va toi uu hoa thi s& rat kho dé ton tai [3, 4].

Dé co thé sbng sot, cac nganh cong nghiép khac nhau
can cung cip san pham trén thi trudng vao dung thoi diém
v6i du s6 luong [5, 6]. P& lam diéu d6, nganh cong nghiép
can tip trung vao dam bao hiéu qua day chuyen san xuat
nhu muyc ti€u san xut hang ngay, nhan lyc can thiét, nang
sut lao dong, v.v [7, 8] Giai quyét van dé néu trén, giai
phap m6 phong va t6i wu hoa 1a mot cong cu hiéu qua.
Phin mém Tecnomatix dwgc phat trién boi Siemens
Digital Industries Software [9, 10]. Pay 1a phin mém
dugce str dung 1am co s¢ dé thiét ké, md phong, quan 1y va
t6i uru hoa dong san xuét cho nha may.

Phan mém Tecnomatix Plant Simulation cho phép tao
ra cac mO hinh dai dién cho mo6i truong san xuat bao gdom
nguon tai nguyén va logistics & tat ca cac cap cua quy
trinh [11-13]. M6 hinh mé phéng c6 thé dwoc tao nhanh
chong bang cach sir dung cac thanh phan tir thu vién déi
tuong tmg dung danh riéng cho cic quy trinh san xuét cu
thé dugc lya chon nhu Hinh 1 [14].

Faciey 51

Hinh 1. Phan mém Tecnomatix Plant Simulation

Ngoai ra, trong du 4n niy, phan mém NX Siemens
(hay con goi 1a NX Unigraphics) duoc sir dung phdi hop
dé thiét ké cac chi tiét chai bia va khay chira, thuc hién md
phong trong nha may nhu Hinh 2 [15].

™}

Hinh 2. Cac chi tiét khay bia va chai bia duoc thiét ké si dung
phan mem NX

2. NOI DUNG
_Trong md hinh nha may, h¢ thong déng goi duge du
kién chia ra thanh 6 khu vuc theo cac nhiém vu riéng biét.

Céac khu vue duoc lién két voi nhau chit ché dé tao ra mot
md hinh nha may sat thuc té nhu Hinh 3.
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Hinh 3. Céac khu vuc trong nha may
2.1 Khu vurc kho cung cip nguyén ligu thd

Trong khu vuc 1, hé thdng cip nguyén liéu tu dong
dugc thiét k& Ngudn vat liéu thd 1a g6 (3) s& duoc cung
cép dén ban kiém tra xu ly vat liéu tho dau vao (4), sau
khi da kiém tra, robot (5) s& dua vat lidu gd tho Ién bing
tai (6) dé chuyén vat liéu g tho toi khu vuc 2. Tai khu
vuc 1, sé luong tdm gd qua khu vuc 1 dwoc dém bing
may dém (1) va thai gian cip liéu duoc do bang ddng ho

Q).

Hinh 4. Khu vic cdp nguyén vat ligu thd

(1) dém s6 lwong san pham xudt xweng, (2) dong ho do thoi
gian cdp vat liéu toan bg nha may, (3) nguon nguyén vat
ligu thd, (4) ban kiém tra xr Iy vdt liéu thé dau vao, (5)
canh tay robot, (6) bang tdi dwa liéu roi khéi khu vuc cdp
vat liéu tho.

Vit liéu thé duoc bang tai van chuyén tir khu vuc Cép
nguyén li¢u thd cho cac may gia cong CNC. Mot hé thong
tu dong sir dung xe AGV dé van chuyén nguyén liéu go
nhu Hinh 5.

Hinh 5. Vdn chuyén vat liéu thd sang khu viec CNC

(1) bang tai phan phai cho khu viec may CNC, (2) canh

tay robot ldy vt li¢u tho, (3) xe tuw hanh AVG, (4) duong

line, (5) canh tay robot cap vt liéu thd cho xe AVG, (6)

bang tdi roi khoi khu vuee cap vat liéu thé, (7) nguon cap
xe AVG.

Khu vyc van chuyén nay canh tay robot (5) duoc thiét
ké dé gép phoi tir bang tai dat 1én xe tu hanh AGV (3). Xe
ty hanh di chuyén dua trén cac duong line mic dinh (4)
dugc bd tri san trong nha may. S& co6 ba xe ludn luan
phién nhau vén chuyén chd hang va cung cap hang cho
canh tay robot (2). Sau khi c6 hang, canh tay robot (2) s&
van chuyén 1én bang tai phan phdi (1) cho khu vuc may
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CNC. Xe tu hanh 1a mét loai xe dugc st dung trong cac
nha may, gitip van chuyén hang hoa dén noi quy dinh mot
cach ty dong, an toan va chinh xac, giam thiéu thoi gian
va chi phi nhan cong, nhim ting ning suit va hiéu suit
nha may.

Viéc st dung 2 canh tay robot (2), (5) va 3 xe AGV (3)
gillp dam bao rang qua trinh vén chuyén va xtr 1y phoi
dién ra lién tuc ma khong bi gian doan. Trong trudng hop
mot xe AGV (3) dang di chuyén dén diém dich hodc dang
chd nap hang, cac xe AGV (3) khéc co thé tiép tuc van
hanh, dam bao khong c6 thoi gian chd doi khong can
thiét. Vi 2 robot (2), (5), qua trinh gép phdi tir bang tai va
dat 1én xe AGV (3) cling nhu qué trinh nhan hang tir xe
AGV (3) va chuyén 1én bang tai _phan phdi, dugc thuc
hién nhanh chéng va dong bo. Diéu nay gitp t6i wu hoa
hiéu suat ctia ca hé thong, giam thiéu thoi gian chét cua
may mac.

Viéc ndi truc tiép hai bang tai véi nhau ¢ thé lam
giam tinh linh hoat cia hé thong. Trong mot sb tinh
hudng, can phai diéu chinh vi tri phdi hoic thuc hién céac
thao tac khac trudc khi chuyén tiép khu vuc khéc. Khi do,
canh tay robot va AGV dong vai trd quan trong, giup dam
bao phéi dugc xu ly chinh x4c va tuén tha theo ding quy
trinh. Diéu nay khé cé thé dat dugc néu chi don thuan ndi
tryc tiép hai bang tai, vi nd khdng cung cap dugc sy linh
hoat va kiém soét can thiét cho céc thao tac phuc tap.

2.2 Khu vec may CNC gia cdng khay chwa chai bia

Khu vyc 2 12 khu san xut khay chira chai bia. Sau khi
vat lidu tho (g8) duoc van chuyén qua (1) bang tai d¢én 1an
lugt voi 6 may (4) CNC nhu trong Hinh 6, chiing hoat
dong luan phién nhau, s& tao ra timg khuon gb va khay
dung nhu Hinh 7. M&i may CNC chay mot chu ky va lap
lai dé tao ra khay dung bia sau d6 san pham dugc (3) bang
tai van chuyén dén khu vuc dong goi tw dong.

Bing tai (1) dwoc thiét ké dé phéan phdi san pham luan
phién va dong déu dén ca 6 may CNC (4), tranh tinh trang
qué tai néu chi mot may CNC dugc cap liéu. Hé thong
bang tai cung cAp phoi lién tuc cho cac may CNC, glup
giam thleu thoi gian cho doi vat liéu, day nhanh tién do
san xut va t6i uru hoa thoi gian hoat dong clia nha may.

Hinh 6. Khu virc may CNC gia cong khay bia

(1) bang tai phan phai cho khu virc may CNC, (2) Cong cu

Method dé |p trinh cho hé thang 6 may CNC hoat déng,

(3) béng tai van chuyén d@én khu viee dong géi tir dong, (4)
cac may CNC.

O khu vuc CNC, san pham khay bia dugc v& 3D &
phin mém NX12 duoc bd sung dé cung cip vat lidu dau
ra cho may CNC trong Hinh 7. Bé lam diéu nay, cac chi
tiét tir ban v& 3D trong NX12 sang Technomatix can doi
sang dang file.jt.

Hinh 7. San pham khay bia sau khi CNC

Ngoai ra chung t6i st dung chuc nang (2) Method
(Hinh 6) dé cung cap duong dan cho viéc van chuyén
khay bia di san xuat. Puong dan nay dugc v& va xac dinh
truge bang phan mém NX 12.0. Sau khi may CNC hoan
thanh qua trinh gia cong va san xuat khay bia, mot chuong
trinh code dugc soan thao dé chi dinh dia chi khay bia
dugc van chuyén dén khu vuc tiép theo trong quy trinh
san xuat. Moi may CNC khac nhau s€ dugc xac 1ap mot
duong dan riéng dé dén dung dia chi may dong gbi bia
dugc quy dinh. Viéc nay dam bao ring san pham dugc
luan chuyén va gia cong mot cch hiéu qua va chinh xéac
nhat.

Hinh 8. Puong ddn khay bia did CNC & dia chi khu viee déng
goi

2.3 Khu vue dong goi bia tu dong

Sau khi hoan tat quy trinh & khu vuc 2 va céc khay bia
da duoc san xudt, bang tai (3) s& chuyén cac khay dén khu
vuc 3 may dong bia ty dong. Tai ddy, ba may dong bia sé&
luan phién nhau thuc hién cong viéc dong 16 chai bia vao
mdi khay. Qua trinh nay duoc thiét ké dé dam bao su lién
tuc va hiéu qua cua ddy chuyén san xuét.

Hinh 9. Khu vue may déng géi bia tu dong
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(1) hé thong bang tdi cdp cho mdy dan tem, (2) mdy déng
bia tir dong, (3) bang tai chuyén cdc khay dén khu vuc
mdy déng bia tir dong, (4) cdng cu Method dé p trinh

cho hé théng mdy déng bia hoat déng.

Dé dam bao rang cac khay c6 thé dugc dong mot cach
chinh xac nhat, ching t6i tiép tuc str dung phuong phap
Method (4) tao duong dan, trong d6 cac duong din cho
khay bia dd duoc 1ap trinh va thiét ké true trong phin
mém NX 12.0. Didu nay cho phép cac may dong géi chai
bia tu dong nhan dién chinh xac vi tri va kich thudc cia
ting khay dé dam bao rang mdi khay dugc dong dung sd
luong chai bia quy dinh ma khong c6 sai s6t, nhu Hinh 10.

,Wx Ry L -~
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Hinh 10. Puweng ddn va khay bia sau khi dwoc dong goi

Qué trinh ty dong hoa nay khong chi gitp ting toc do
san xudt ma con cai thién dang ké do chinh xac va giam
thiéu 15i trong khi dong bia vao khay. Mdi khay sau khi da
dugc dong bia sé tiép tuc duoc chuyén dén khu vuc dong
g6i va chuan bi cho qua trinh phan phdi cudi cing, dam
bao quy trinh san xuit khép kin va hiéu qua cao.

2.4 Khu vuc dan TEM (nhén)

Sau khi cac khay da duoc dong du 16 chai bia, khay
bia dwgc chuyén tiép dén khu vuc 4 - dan tem thuong hiéu
qua hé thdng bang tai. Tai khu vuc nay, ba may Labeling
duoc trién khai dé thuc hién cong viéc dan tem thuong
hiéu cho cac khay bia. Mdi may c6 kha niang dan tem cho
hai khay ciing mot ltc, gitip ting cuong hidu sudt va toc
dd ctia qua trinh san xudt.

Hinh 11. Khu vic may dan tem

(1) Hé thong bang tai cap cho méy dan tem, (2) Cong cu
Method dé 1ap trinh cho hé thong dan tem hoat dong, (3)
Bang tai lwu kho, (4) ba may dan tem Labeling.

Céc méy Labeling (4) dugc lap trinh dé ty dong nhan
dién va dan tem thuong hiéu mot cach chinh xac, dam bao
ring mdi khay bia déu dugc dan tem mot cach thong nhat
va ding quy cach. Qua trinh nay khong chi giap cai thién
tinh thAm my cta san phim cudi cung ma con gop phan
tang cuong nhan dién thuong hiéu va tao niém tin cho

nguoi tiéu ding. Viéc ding may Labeling dé dan tem ty
dong ciing giup giam thiéu sy can thiép cia con ngudi
trong qué trinh san xuat, tir 46 giam b6t 16i do yéu t6 chu
quan gay ra va dam bao d6 chinh xac cao trong tirng budc
clia ddy chuyén sén xuat. Sau khi hoan thanh qua trinh dén
tem, cac may Labeling (4) s€ tu dong cung cap thém mdi
khay bia mot tAm pallet tuong tng, didu nay khong chi
gitip viéc van chuyén trong kho de dang hon ma con dam
b4o an toan cho san phim trong sudt qua trinh giao hang.

Céc tam pallet dugc thiét ké vira van voi khay bia,
dam bao khong x¢é dich hoac lat do khi van chuyén, giam
nguy co hu hong. St dung pallet t6i uu hoa qué trinh xép
d& trong kho va phuong tién giao thong, ty dong hoda
nang, chuyén, xép hang, ting hiéu qua logistic va tiét kiém
chi phi lao dong.

= .;'». -—
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Hinh 12. San phdm sau khi di dwoc dan tem va cdp tém pallet

Khi da dugc dit trén cac pallet, cac khay bia s& dwoc
van chuyén dén khu vuc xuit xudng truc tiép hodc dén
kho Iuu trir, sdn sang cho qua trinh phan phdi dén cac
diém ban 1¢ hodc tiéu thu. Sy can than va ti mi trong qua
trinh dat va bdo vé cac khay bia trén pallet khong chi dam
bao chat lwrong san phim khi dén tay nguoi tiéu ding ma
con phan anh sy chuyén nghiép va cam két vé chét lugng
ctia nha san xuat.

2.5 Khu vuc xuit xwéng

Khi qua trinh dan tem hoan tat, san phém s€ duoc
chuyén dén khu vuc xudt xuong, noi c6 sin bdn robot
cong nghiép (4) dugc 1ap trinh dé thyc hién nhiém vu gip
cac khay bia da hoan thién vao thing xuat khau. Mbi
robot duoc thiét ké dé xir Iy mot cach nhe nhang nhung
nhanh chéng, dam bao ring cac san pham dugc bao vé tot
trong sudt qua trinh vén chuyen S€ c6 khudn chura hang
xuit xuong truc tiép (2), dé theo ddi qua trinh ndy mot
cach chinh xéc, khu vuc nay ciing dugc trang bi hé thong
hién thi s6 lugng hang hoa xuét kho (1). Man hinh hién thi
s€ cap nhat lién tuc ) lurong va trang thai cla cic san
pham trong mdi thung, cho phép quan 1y d& dang theo doi
va dua ra quyét dinh kip thoi vé diéu phéi hang héa. Nho
su tu dong hoa cao, khu vyc xuét xudng khong chi tang
cuong nang sudt ma con dam bao rang cac san pham dugc
bao quan va van chuyén mot cach an toan nhit c6 thé, dén
tay nguoi tiéu ding trong tinh trang t6t nhat. Cac cong
nghé nay 1a bude tién quan trong trong viéc hién dai hoa
va cai tién lién tuc cac quy trinh san xuit va phan phdi
trong nganh cong nghi¢p dong goi.
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Hinh 13. Khu vure xudt xuong

(1) hé thong hién thi s6 heong hang héa xudt kho, (2)
khudn chita hang xudt xwong true tiép, (3) bang tdi leu
kho ,(4) robot céng nghiép dwoc ldp trinh dé thuc hién

nhiém vu gdp cdc khay bia da hoan thién vao thing.

Céc khay hang nay duoc phan bd déu trong khu vuc,
véi mdi robot chiu trach nhiém cho mét thing cu thé. Heé
thong tw dong nay gitp cai thién dang ké hiéu qua lao
dong va tbc do xir Iy hang hoa, giam thiéu thoi gian chd
doi va téi uu hoa quy trinh xuat khau.

2.6 Khu vue kiém tra san phim vao kho

Sau khi cac khay bia da dugc dan tem va dong goi tai
khu vuce xudt xuong, chiung dugc chuyén dén khu vuc kho
luu trit thong qua hé thong bang tai. Tai day, mot robot
van chuyén chuyén dung (1) c¢6 nhiém vu di chuyén céac
khay tir bang tai thong thuong sang biang tai nang (2).
Khay s& dugc robot (4) van chuyén 1én hé thong tu dong
dan phiéu ngay nhap kho (3). Qua trinh nhap kho trai qua
hai giai doan kiém tra. Giai doan dau, nguoi cong nhan s&
kiém tra phiéu nhap kho dé dam bao ring thong tin vé
ngdy nhdp da dugc dan day du va chinh xac. Trong giai
doan thir hai, cac san phém s& dugc cong nhan dwa dén
méy nhan dién tem (5) dé kiém tra lai ngay nhép kho, xac
nhan thong tin va thyuc hién kiém tra 1an cudi trudc khi san
pham duoc chinh thirc dwa vao kho luu trir, nhu minh hoa
trong Hinh 14. Hé thong nay ghi lai ngay thang nhap kho
ciia mdi khay bia, cho phép theo ddi chinh xac thoi gian
luwu trit ciia timg san pham. O khu vuc kho s& ¢6 hé thong
hién thi s6 lugng (7) khay bia dugc nhap vao kho luu trir,
cho nguoi ding quan 1y va biét duoc sé lwong nhap kho
trong ting thoi diém.

Hinh 14. Khu viee kho leu trit. (1) robot vin chuyén, (2) bing tdi
ndng, (3) hé théng tw dong ddn phiéu ngay nhap kho, (4) robot
vdn chuyén lén, mot, (5) May dan tem va mdy kiém tra ngay nhap
kho, (6) vi #ri di chuyén ciia cong nhan trong khu viec kiém tra

san pham vdo kho , (7) hé thong gidm sat tong san pham heu
kho, (8) kho chira hang thanh pham

Qua trinh ndy giup dam bao ring tat ca san pham duoc
luru trit tai kho déu co day dii thong tin vé ngay nhap kho
va dugc kiém tra k¥ cang, lam giam thiéu kha ning xay ra
sai sot trong quan 1y hang ton kho. Nho viy, cong tac
quan ly kho hang tr¢ nén chinh xdc va hiéu qua hon, gop
phan vao viéc cai thién chat luong dich vu va sy hai 1ong
cua khach hang.
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Hinh 15. Sin phdm sau khi dwoc din tem vdo kho
3. THUC HIEN VA PANH GIA

Sau khi md phong nha may, ching toi ghi nhan dugc
cac thong s mod phong, phong doan cho khu vuc cip
nguyén vat lidu tho 1a 1 phut cho 5 nguyén vat liu tho gb
duogc cap nhu Hinh 16.

w il » '

Hinh 16. San lirong nguyén liéu thé xudt kho

Ngoai ra, qua trinh m6é phong nha méay dong vai trd
quan trong trong viéc giam sat va phan tich tinh trang hoat
dong cia cac khu vuc va may moéc. Phin mém
Tecnomatix hd trg chirc ning chart, cho phép ngudi ding
nhan dién va theo dbi hiéu sudt hoat dong cua may méc
mot cach chi tiét. Hinh 17 minh hoa chi tiét mot s6 khu
vuc may trong nha xudng, cung cip cai nhin toan dién vé
hoat dong ctia timg thiét bj. Thong qua viéc thong ké chi
s phan trim lam viéc cua may, bao cdo 16i, chd san
phim.... va cic su co nghi may, chung ta c6 thé nhan dién
16 rang cac diém tic nghén va nhiing khau kém hiéu qua
trong quy trinh san xuat. Viéc phan tich nay khong chi
gitp ching ta hiéu rd hon vé& hiéu suit hoat dong ciia nha
may ma con cho phép xéac dinh nhitng khu vuc can cai
thién. Dya trén nhing thong tin chi tiét thu thap duoc,
ching ta c6 thé dé xuat cac giai phap va diéu chinh hop ly
nham tdi wu héa quy trinh san xuét. Céc bién phap cai tién
nay, khi dugc thue hién trude khi trién khai mé hinh nha
méy thyc té, s& gitp giam thiéu rui ro, tang cudng hi¢u
qué hoat dong va nang cao ning suat tong thé.
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Hinh 17. Théng s6 hoat dong ciia cdc mdy trong duw dn

Hé¢ thong nha may khong chi cung cip thong tin vé hé
théng san xuit ma con dwa ra cac dit liéu vé hiéu suit tiéu
thu dién cua cac thiét bj trong nha may Hinh 18. Diéu nay
gitip nguoi ding c6 kha ning kiém soat qué trinh véan
hanh va phong tranh cac sy ¢ chay may. Thong qua viéc
theo dai va phan tich hiéu suit tiéu thu dién cua cac thiét
bi, ngudi dung co thé dé dang xac dinh cac diém yéu trong
hé thong va du doan sy ¢b tiém an.

Hinh 18. Téng quan nha mdy san xudt khay dung bia va déng
g0i bia tw dong

Dua vao mé phong hé thdng, ngudi dung c6 thé nhan
dién va ap dung cac phuong phap t6i wu hoa tw dong dé hé
thong hoat dong hiéu qua nhat. Cac phuong phéap nay bao
gdm diéu chinh cong suét, gitip phat hién cac khu vuc tic
nghén hodc ¢ thoi gian chd quéa 16n, tir d6 didu chinh
hodc thay thé vi tri thiét bi va cai thién chu trinh ning cao
hiéu suét. Giam sat va phan tich dit liéu cho phép theo ddi
va danh gia hiéu sudt hoat dong, str dung cong cu ‘phan
tich de d4nh gi4 tiéu thu ning luong, phat hién van d&
tlem an. Tbi wu hoa lich bao tri xac dinh thoi diém bao tri
t01 uu cho ting thiét bi dwa trén hiéu suit va du doan su
¢b tiém 4n, gitip giam thoi gian chét va duy tri hoat dong
lién tyc. Quan ly néng luong thong minh bang cach phan
tich dir liéu md phong dé thiét 1ap hé thong quan ly nang
luong tu dong, didu chinh murc tiéu thy dya trén nhu cau
thuc t& va sir dung ning lugng tai tao khi c6 thé. Cubi
cung, t6i uu hoa hé thong phan phdi va luu trit giap danh
gi4 va diéu chinh cach phan phdi va luu trir nguyén liéu va
san pham trong nha may, cai thién quy trinh logistic va
giam thoi gian van chuyén va luu trir.

Bang 1 cung cip mdt cai nhin cu thé vé& cac chi sd
danh gia hiéu qua nang luong, gilip nguoi dung dé dang
nhan dién nhimg khu vyc can cai thién. Tir do, ho co thé
dua ra cac bién phap diéu chinh phi hop, chang han nhu
diéu chinh thoi gian hoat dong cua cac thiét bi dé giam
thiéu tiéu thu ning luong khong can thiét hodc nang cip
hé thong dé ting cuong hiéu sudt nang luong.

Bang 1: Bing thong ké ning heong tiéu thu cia nha mdy

o mewion VPN a0 De b box
[KWh] [KW] : : :
1 CHECK_TIME_1 0.13 0.13 0.50 0.05 0.00 0.13 0.00 0.00
2 CHECK_TIME_2 0.15 0.10 0.50 0.05 0.00 0.10 0.00 0.00
3 CLOSE_TRAY_1 0.18 0.08 1.00 0.10 0.00 0.08 0.00 0.00
4 CLOSE_TRAY_2 0.17 0.09 0.50 0.08 0.00 0.09 0.00 0.00
5 CLOSE_TRAY_3 0.17 0.09 0.50 0.08 0.00 0.09 0.00 0.00
6 CNC_1 0.15 0.11 0.50 0.04 0.00 0.11 0.00 0.00
7 CNC 2 0.15 0.11 0.50 0.04 0.00 0.11 0.00 0.00
8 CNC_3 0.14 0.12 1.00 0.02 0.00 0.12 0.00 0.00
9 CNC 4 0.14 0.12 0.50 0.02 0.00 0.12 0.00 0.00
10 CNC_5 0.14 0.12 0.50 0.02 0.00 0.12 0.00 0.00
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11 CNC_6 0.14 0.12 1.00 0.02 0.00 0.12 0.00 0.00
12 Labeling_1 0.23 0.03 1.00 0.20 0.00 0.03 0.00 0.00
13 Labeling_2 0.21 0.05 1.00 0.16 0.00 0.05 0.00 0.00
14 Labeling_3 0.21 0.05 1.00 0.16 0.00 0.05 0.00 0.00
15 TEAM 0.15 0.10 0.50 0.05 0.00 0.10 0.00 0.00
4 KET LUAN Production Line in the Enterprise with the Help of Module TX

Nghién ctru tap trung vao viéc md phong mét quy trinh
cong ngh¢ san xuat dong goi chai bia, trén co s¢ ing dung
phan mém Tecnomatix két hgp phan mém NX 12.0.

Hé thdng cho phép theo do1 san xuat, thu thap dir liéu
va timg bude thue hién toi vu hoa ting budce trong quy
trinh sdn xuat.
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