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NGHIEN CUU VA THI ET KE CHUONG TRINH LAM VI EC
CHO HE THONG SAN XUAT TiCH H QP OPEN CIM
Duong Xuan Tuaong (Truong PH Ky thugt cong nghép —PH Thai Nguyéh

1. Céu hinh oo ban cia h¢ théng

CIM la hé thdng sin xut ty dong theo day trudn véi sy tich hop caa céac thit bi: May
tinh, cac trung tam gia céng CNC, édpKho hang, &p phdi tr dong, cac thit bi diéu khién...
Hé thong duoc thiét ké, quan ly vadiéu hanh Bng cac pan mém chuyén ding.
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Hinh 1.1- M6 hinh éthong O”enCI
1.1. Phin mém quin ly OpenCIM

Phin mém OpenCIM c6 th thir nghiém véi tat ca cac khia gnh aia quin ly CIM véi hé
théng ptin mém cho phép chdng tarsiung thr va kiém traanh hrong aia cac thayidi vé so
dd phan b cia phan xong haic thayddi vé cac plrong phapdiéu khién CIM trén hanh vi &
ly hé théng. He thdng OpenCIM c6 th phdi ghép Wi hang lat may méc va réft khac nhau
dang s dung cac b diéu khién thiét bi. Cac b diéu khién thiét bi c6 thé do hang cungap haic
c6 thé do ngroi thiét ké cai tién cho phu bip V6i bét ky loai may méc nao. Elthong OpenCIM
cung ép cac ¢a $ hoat dong day du, mot cach gn gii véi giai phap MRP cho ngpi dungdé
tao ra @n phim ban tr dong hoan toan. M khac, 1& théng nay & dung tng ding chung, do
vay nguoi dungda co niiing hiéu biét nhit dinh c6 tié tao ra cac ga ddi khac nhau hic thay
thé mot médun OpenCIM vado ra mé@un cho riéng minh.

1.2. Mang truyén théng

Hé thbng OpenCIM nd sir dung mdt mang truyén théng theo 4p bic, don gian hoa va
logic ma khéng &n thiét cacdon vi chuyén mach hdic cac card néu 6dng va cac b két nbi.

- LAN: Néi hé théngdiéu khién aia ngroi quan Iy CIM va cac tim maydiéu khién. LAN
c6 trach nkm giri di va nhin tit ca cac Bnh va dr liéu cia cac qué trinh khac nhaurgiPC 6a
nguoi quan ly va cac PCia ngroi quan ly tram. LAN sir dung giao thirc truyén théng TCP/IP.

- RS232: Ni cac PC i cac thét bi, cac may moc va cadldiéu khién. R232duoc ar
dung dé lién lac gitta cAc may tinht@ ngroi quan ly tram va cac pin tr khac thiéc tram,
ching han nhr cAc may CNC, rélt, cac thét bi diéu khién chit lvgng va kém tra. Caaion vi
PLC va céc tlét bi lap rap.

- 1/0: Nébi cacdau vaofiau ra (inputs/outputs) bén ngoafivcac b didu khién cia may
mac va rolbt. Viéc lién lac 1/0 duoc sr dung dé giam sat vatiéu khién mot vai thiét bj trong e
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théng CIM ching han nhr cac thanh pin cia mdt day chugn naodo, vi di: PLC, & nhay
cam, cac tam ngH.

1.3. Trgm gia cbng - Machine Station

Hé thdng CIM ¢tk tich hyp duoc nhiéu loai may CNC (@ may CNC trong gy hoc va
trong cong nglép)

2. Hé théng lwu giir va lay hang tir dong ASRS

Hé thong feu giit va Ay hang tr dong ASRS (Automatic Storage and Retrieval Systems)
la mot ph‘m aia & théng qun 1y tich fop may tinh, ASRSiugc diéu khién hoan toan ing
phan mém OpenCIM. H th@ng ASRS phc wu cho vic minh ha va ging cay cac nguyén ly va
phueong phap }“Ia cég B thong hru giﬁ: tu d@ng, nhr FI’FO (vao tt;réc ra tréce), LIFO (vao’sau ra
trudc) va tg thong kiém soat kho ngu nhién,dé tranh fic ngten, i vu hoa giaidoan sin xuat.

Piéu kh‘ién rf)t:f')t cung ép cho & thbng ASRS khi wn hanh céac kinang giao tép 1/O
hay RS232 dié‘u kh!én thoi gian thg:c,’ da nhém, saoku o nhq va céc: thamc%@jnh ngha hoi
nglrc‘yi dl]ng. Plﬁ‘n mem ASRS cung ap trang thai kho twc tuyép va kém soat Bing man hinh
do hoa.quﬁn mem nay cho phép tichop ASRS Wi ca phan mém quan ly CIM va MRP, cho
phép kém soat toan dqua trinh gén ly CIM.

2.1. ROt

T4t ca c&c robot riéngércé khi nangdoc lap hoan toan.

Cac robot trong cac#m gia cong cc’gén tréic @ khi kiéu truc thé‘ing dtng, khung ny. Cé
canh tay o khi, ) diéu khien USB, cap trugn théng, pan mém diéu khien.

2.2. Bing tdi va hé thong dieng lip rap

Tram bing ti dirng lap rap én prim bao @m tram dém cho & CIM:

- Tram dirng king ti

- B6 dém: C6 hai v tri dinh hinhdé dit cac 8m haic dé xép cac ém nang

- He théng theo ddi pallet, §t o mdi tram lam vic, cho phép nin dang tirc tuyén moi
pallet: Gm ca phan arng va ptan mem dinh cang theo thi gian thrc va gidm séat cac pallet:

2.3. Caaing dung kiém soét clit lweng tw dong

- ViewFlex nhr mot hé thong theo dditoc lap (@€ giang cay va nghién u tién trinh xr
ly anh va kém soat cht luong).

+ Tich hyp vi hé théng ER - Open CIM chang ding kiém soét cht lwong bing quan sat.

+ Cling i robot SCORBOT cho céc taonwia réldt can diéu khién bing anh trong
cac qua trinh km soat cht luong.

- ViewFlex ding c6 tf¢ duogc thiét 1ap dé duing \6i mét haic nhiu may quay.

- C4c tinh Bing cao ép aia ViewFlex cho phép ngi dung thrc hiér) c haiung ding
giang chy va cong ngléip. ViewFlex c6 mt bo I6n cac clirc ning da duoc i uu va nang cao
dé xur ly anh, phan t,I'Ch tr(‘)nio" va so ’sénh trung au. Hé thong ho trg cactng ding nhr do
chinh x&c, xadinh &t nirt va kiem tra Ep rap.
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2.4. H¢ théng lap rap w déng

OpenCIM cung #p ¢ haitng ding sin xuit CIM tiéu chdn va ty bién dugc ma day
chuyén lap réapdoi hoi véi mirc do phirc tap khac nhau, cundip mot loat cac thét bi va cong a
dugc thiét ké chuin va tu bién duoc cho phépit dong

- OpenCIM c6 th thiét ké va sin xuit cac tam Iip rap pho hp Vi cac kra clon au thé
cua khach hangd/hé théng rokbt va thiét bi 1ap rap, co th thiét 1ap cacang ding lap rap \6i 2
rébdt trén ot tram (Vi du: SCADA va rdlbt dirng)

- C6 th cung ép cactring ding © hop cAc thi tuc lap rap &i cling mét tram lap rap héc
t6 hop va tich kyp cac thao tacip rap va kém soat cht luong tai mot tram.

2.5 Day chuyn

- TAt ca cac tam dirng aia day chugn cé tié dé dang thaydoi vi tri. Do d6 khéng cé
khé khin trong véc mo rong day chugn va hac thém cac tm dirng vao lt o thoi diém nao
trong trong lai.

- Moi tram ding lién Kt véi nhau Bing mdt cap duy nht cho phép &dang gii quyét
van dé vadat lai tram réu cn thiét.

- OppenCIM ¢ dung ¢ théng theo d&i4m chuyn — Plan arng va plin mém dé xac
dinh va theo ddi ching trén day cloytheo thi gian thrc. Tinh ring nay ngn chin viéc gian
doan chu trinh 8n xuit néu nhr tim bi g& khoi day chugn bing tay haydat vao i tri khac da
day chugn.

2.6.Pidu khién thiét bi

Mai thiét b tai tram diéu khién bing mot trinhdiéu khién Open CIM chy trén may tinh
quan ly tram. Trinhdiéu khién thiét bj truyén théngdiép gira CIM va cac may tinh @a ly tram
va cac may vaiéu khién tai tram CIM.

Cécdiéu khién thiét bi rit quan tong do ching cho phép 3&to cia tam CIM: Truc
tuyén, thi céng, mé phng

2.7. Hé théng diéu khién giam séat va thu thp di ligu SCADA

SCADA - Supervisory Control And Data Acquisitionrijt hé thong diéu khién giam
séat va thu thp dir liéu, 1a mdt hé thong Hb tro con ngrdi trong viée giam sat vaiéu khién tir xa,
& cap cao lon he diéu khién tr dong thdng throng. Bé c6 th diéu khién va giam satit xa thi &
SCADA phii ¢ k¢ théng truy @p, truyén i dit liéu ding nhr hé giao dén ngroi — may (HMI
— Human Machine Interface).

Trong k¢ thdng diéu khién giam sét thi HMI 1a @t thanh phn quan tong khéng cho
cap diéu khién giam sat mé cac ép thap hon ngroi ta ding cin giao dén ngroi — maydé phuc
vu cho vic quan sat va thao taérvhanhs cip diéu khién ouc bo.

Cac K théng SCADA dugc phan lam 6n nhém chinh & céac chic ning:
-SCADA doc lap / SCADA rbi mang - SCADA khong c6 khning d¢6 hoa / SCADA c6 kh
nang xir ly d6 hoa théng tin thi gian thrc.

B6n nhém chinh @ h  thing SCADA  trong  OpenCIM:
- Hé thbng SCADA nv (Blind): Pay la ¢ thong don gian, né khéng cé & phan giam sat.
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Nhiém wu chi yéu caa hg thbng nay thu thp va xr Iy dit liéu bing do thi. Do tinhdon gian nén
gia thanh thp.

- Hé théng SCADA Xt ly d6 haa thdng tin thi gian thre: Pay la i théng SCADA ¢6
kha ning giam sat va thu 4p dir liéu. Nhy tap tin ciu hinh @a may khai bao toc ddy ma e
c6 khi nang mé plong tién trinh hat dong aia ke théng sin xuit OpenCIM. Bp tin ciu hinh
ghi lai trang thai hat dong aia h¢ théng. Khi xay ra sr ¢ thi hé théng c6 tik bao cho ngoi van
hanhdé xu ly kip thoi. Ciing c6 tié hé s3 phat ra tin Hiu diéu khién dirng hait dong aia it ca
hé thong.

- Hé thbng SCADAJGC lap: Pay la i¢ c6 khi nang giam sat va thu dp di liéu voi mot
bo vi xir ly. Hé nay ch co thé diéu khién duoc mot hoic hai may mdc. Vi &y hé nay ch phu
hop voi nhitng sin xuit nhd, sin xuit chi tiét.

- Hé thdng SCADA mang: Pay la k¢ c6 khi ning giam séat va thu #p di liéu v6i nhidu
bo vi xtr ly. Cac may tinh giam sdirgc ndi mang Wi nhau. K nay c6 ki ning diéu khién
duoc nhéu nhém may moéab nén day chuidn sin xuat. Qua mang truyén théng, | thong duogc
két ndi voi phong qun ly, phongdiéu khién, cé t nhan quyét dinh diéu khién truc tiép tir
phong gan ly hoic tir phong thét ké. Tir may chii Manager c6 thdiéu khién hat dong aia G
hé thong.

Céc thanh pin chinh @a ke thong SCADA bao gm: Giao dén qua trinh: bao d&n cac
cam bién, thét bi do, thiét bi chuyén déi va cac o cau chip hanh. Thit bi diéu khién tx dong:
gom céac b diéu khién chuyén dng (PID), cac b diéu khién kha trinh PLC (Programmable
Logic Controller), cac tht bi didu chinh & don ¢ CDC (Compact Digital Controller) va may
tinh PC i cac ptan mém diéu khién trong tng. He théng diéu khién giam sat: m cac pkn
mém va giao din ngroi-may HMI, cac tam ky thuat, tram van hanh, giam séat vdiéu khién
cao @p. Hé théng truyén théng: ghép éi diém-diém, bus ém bién/chip hanh, bus tong, bus
hé thong. He thong hio &, co ché thuc hién chic ning an toan.

3. Thiét ké CAD/CAM

CAD/CAM (Computer aided design / Computer aidechifacturing) - Thit ké va gia
cong \6i s tro gilp @ia may tinh. Cungdi sy phat trén cia céng ngh thdng tin, CAD/CAM
d& dugc ung ding nhanh chéng trong céng nghivi né 1a céng e gilp cac nha tht ké va cté
tao sin pham thayddi mau ma hdc lya cton phrong an gia cdngbt wu mot cach nhanh chong,
chinh xac va linh ha.

3.1. Thiét ké CAD/CAM

Chi tiét can gia cdng vaing ding trongdé tai nay |a thit ké va cté tao khudnddc méu
chay cho &n phim dudsi day, Tir ban \& chi tiét duoc thiét ké 3D roi tach khudn, thit ké thém
dau ngot, 1§ thbng thoat khi... Ri lap trinh CAMdé gia cong khudn nhhinh \&, File chrong
trinh gia cdng NC sau khi #iiké duoc coppy file gia cdng vaothvién chrong trinh @ia may
tram dé phuc wu cho gia céng khiwgc may chi gia Enh.

“INSERT YOUR PROGRAM HERE

SAVE IT IN Z\THAI-NGUYEN\WS2\MILL”"
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Hinh 3.1.1. Bn & chi tiét sin phim Hinh 3.1.2. Bn v khuon rdu chay

3.2. Thi¢t ldp céac thong 8 gia cdng cho may CNC

Sau khida thiét k¢ CAD/CAM can thiét 1ap cac théng&cho may gia cong trén fim mém
diéu khién CNC Base ninkhai bao §c toa d6 caa chrong trinh, thét [ap cac d liéu bu dao...
4. Lap trinh diéu khién Robot

4.1. CAc chc ning diéu khién ciia ROt

* Thong sb k¥ thuit co ban ciia bp diéu khién:

- Truyén théng qua éng USB, tr dong két ndi cong.

- S5 dau vaolra: 8tau vao $; 4 dau vao analogB dau ra $ 2 dau ra analog.

- B6 vi diéu khién dung con NEC V853 32 bit

- Biéu khién servo céc trc: Thoi gian thre; PID; PWM

- bong @ servo cac trc: 8dong a

- B6 nhd sir dung: khéng ghi han chrong trinh 1000 \i tri

- Xacdinh Vi tri trong d6i, tuyét dbi, decac

- Piéu khién giiy dao: tuyén tinh theatuong thing, duong tron

- Téc d6 chuyén dong xacdinh: 10 6c do

- Tham $ diéu khién: 160 tham & nguoi diing truy ép

- Bic tinh an toan: Bng khin dip, bio v& ngin mach, tr dong drng khi va clam, qua
nhiét, 15i héng truyén théng.

* Cac mirc lap trinh cia Robot:

- ACL (Advanced Control Languagejugc lap trinh trén nit tap hop cac chip trongd®d
diéu khién robot va cungip céac kia ning co tf¢ 1ap trinh cao @ng nhr diéu khién tnrc tuyén
cac tuc aia robot rieng&. ACL la mot méi tnrong thoi gian thec, da nhém wu hoan toan. ACL
cung @ép duong diéu khién lién wc, cit cacduong thing vaduong tron, 6i vu hoaduong, ngit
bo nhay cam va kp trinh hoéadiéu khién sr kién, cac tham &diéu khién truy dp caa ngroi
dung va cadiéu khién sai $ khac nhau.

- SCORBASE: Pin mém diéu khién robot dra trén mai trong Windows cung ap mot
cong @ truc gidcdé lap trinh hoa va thao tac dong robot SCORBOT va daméviéc cia robot.
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4.2. Thiét Idp, dinh nghia c&c v tri 1am viéc cho Rolst
Manual movement: &g diéu khien céc v tri cia Rotbt: Gom ¢6 12 phimdiéu khien 5 tic tir
do vadiéu khién mo tay kep chi tiet
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Hinh 2.2.5. - THit Idp cac v tri lam viéc aia ROt

4.1. Lap trinh diéu khién Robdt:

- Sau khida dinh ngha dugc tit ca cac \ tri thaa man
bai toan. Tén hanh 4p chrong trinh lam véc cho
RObHt
DPé di chuyn ROt dén bat ky vi tri naoda duoc

dinh ngha — Click vaoGoto position chon vj tri ROkt

can dén trong mic Target Position, gm phrong phap | :

dich chugn va ¢ d6 dich chugn (Speed) — OK B

Pesiion Number —fnc
i

o s |
| ¥ Robat T Perpheras o

s
 Speed 9
B | absohse  Duaton 7€
Epend | Pelaivets 5 ~l|le

R .z {J_'_L_I_MJ_E_M_J
- Open Gripper: M tay kep chi tiet E‘fwi‘w“‘“"‘;l, P e T e
- Close Gripper: Kp chi tiét Hinh 4.3 - Clrong trinh trinh lam

- Go linear to Position 11 fast: Di chiry Rokbt t6i vi viee aia ro bot
tri sb 11 Wi toc do Rapid
Go to linear to Position 1 Speed 5: Di cBuyRobt t6i
vi tri & 1 wi tdc d6 5 mm/s.
5. Thiét ké OpenCIM
5.1. Thiét ké md hinh g théng
Dé lap dat cac thét bi, chon danh nac va thét bi can thiét trong thr muc New Object.
- Conveyor (lip dat bang i): Chon hinh dng va kich tixéc bing i theo yéu &u sin
Xuat — OK.
Tuong tr nhue trén Bn luot l3p dit cac thét bi: Ban lam véc
(Table), Cac may tinh éam (Work Station), May tinh ¢h
(Manager), Cac may gia cong (Machines), &pfram ASRS,
Céc thét bi diéu khién (PLC, Driver...) Cac tét bi sau khi fip
dat phai duoc thiét 1ap cac v tri, kiém tra khi ning m v6i cua
robdt va ket ndi diéu khién aia céac tht bi pht lyp v6i mé hinh
lam viéc cia nha may vaas phim. N A .
Hinh5.1.M hinh lam ¥t

126



Tap chi Khoa hoc & Céng nghé - S¢ 4(44YNam 2007 —

5.2. Ldp ké hogch sin xudt (OpenCIM Manager)
MRP — C&ch thc Iap ké hoach sin xuit:
- Customer order: Khach hang
- Part name: Ténas phim haic céach tlic gia cong
- Manufacturing orderat hang
Machine Definition: Khai b‘éo cép méy gia conguehg trinh gia céng, cac file N@a duoc
Post Processoirtcac plan mem thict k¢ CAD/CAM,

IEM-CIWT W50

»»»»»»»»»»»»»»»»»»»»»»

aaaaaaaa
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Hinh 5.2. lip k& hoach sin xuit

6. Két luan

Vi dé tai “Nghién ¢u va thitt ké chiong trinh 1am wéc cho ¢ thong sin xuit tich hop
Open CIM, d¢ taida hoan thanh vaat duoc két qua sau:

Trén @ s hé thong thiét bi OpenCIM ti truong Pai hoc Ky thuat cong nghip va cac
tai liéu lién quan,d¢ tai da khai quat hoa va xaywdg dugc mé hinh Iarq vic cho ¢ thong
OpenCIM phuc wu cac clrong trinhdao «o, nghién @u khoa frc va chugn giao cong ngh
trong nha twong nhu:

- Thiét ké vadiéu khién gia cong CAD/CAM-CNC
- Thiét 1ap m6 hinh lam \ic cho RéBt, Iap trinhdiéu khién ROkt
- Thiét k¢ md hinh hat dong aia k¢ théng CIM
- Thiét ké - Tich hyp chrong trinh 1am véc cho k& thong
- Quan ly, diéu khién va \én hanh & théng
- Ung ding h théng vao thec t& san xuit.
Tom tit

Ngay nay i su phat trén nhanh chéngia khoa loc va cong nghtrén fit ca céc tnh
vuc thi cac 8n pram oo khi ngay cang ph co yéy au cao fon V¢ chat luong sin ptﬁm, do
chinh xac gia cong vaim do tw dong hod én xuat. Thuc té’dé doi hoi phai phat trén céng
nghé mai, trong qé (;é cbng ngh CAD/QAM-CNC va an xut tich hyp cé tKj’gil'Jp aia méy
tinh (QIM). Sr két noi va tich lyp ke thong tr cac méy riéngé;l thanh nét hé théng day truyn
san xuat voi su tro gil]p aia mang may tinh la nhuatl va xu tle caa sr phat trén cac an pham
néi chung vaan pham oo khi néi riéng.

Trong bai bao nay trinh Igaértg quan @ ciu truc ¢ thdng OpenCIM, thit ké cheong
trinh lam véc cho 1§ thong sin xuat tich hyp OpenCIM.
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User Manual OpenCIM Software Version 4.0 (InteliteR004)
RobotCell — Scorbot — ER4u (Intelitek — 2004)
Conveyer and Pallet Tracking System (Intelitel004)
Controller — USB (Intelitek — 2004)
Automatic Tool Turret (Intelitek — 2004)
Spectraligh 0200 Machining Center User'Guide Winddimtelitek — 2004)
Spectraligh 0200 Turning Center User’'Guide for Wawg (Intelitek — 2004)
Sandor Vajina,Christtian Weber — CAD/CAM fur Ingeare — 1994 (Intelitek — 2004)
CAD/CAM Technology - spectraCAD Engraver Intelitel2004)
10.CAD/CAM Technology - spectraCAM Milling Intelitek 2004)
11.CAD/CAM Technology - spectraCAM Turning Intelitek2004)
12. Advanced Modelling for CAD/CAM System. (Heidelbet§91)
13.Mastercam Version 9.0 User Guide
14. Software Mastercam Version 9.0
15. Computer intergrated Manufacturing ( Pretice Hatéfnational 1994)
16.C.B. Beesaut “ Computer Aided Design And ManufaetyNew york — Toronto —
Singgapore)
Céng ngk gia céng trén may CNC (PGS.TSafrVan bich — Nha xét ban khoa lc va k
thuat 2000)
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