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Hai Duong, ngay.... thang ..... nam 20....

NHIEM VU LUAN VAN THAC Si

Ho va tén hoc vién: P Tién My. Ma3 hoc vién: 1701329

Ngay, thang, nam sinh: 25/12/1977. Noi sinh: Bic Ninh.

Chuyén nganh: Ky thuat dién tir. Ma s6: 8520203
1. Tén dé tai: Nghién ctru tmg dung PLC FX3U va man hinh HMI dé diéu

khién, giam sat hoat dong ctia ddy chuyén bdc xép hang hoa.
2. Noi dung:
- M¢ dau
- Chuong 1: Tong quan vé day chuyén bbc xép hang héa tu dong trong cong
nghiép
- Chuong 2: Thiét ké, ché tao mé hinh day chuyén bdc xép hang hoa tu dong
- Chuong 3: Thuc nghiém va danh gia két qua
- Két luan va dé nghi
- Tai liéu tham khao
- Phu luc
3. Ngay giao nhiém vu: 04/5/2019.
4. Ngay hoan thanh nhiém vu: 05/11/2019.
5. Can bo hudng dan khoa hoc: TS. Nguyén Trong Céc.
Hai dwong, ngay 28 thdzzg 10 nam 2019.
] . . . TRUONG BQ MON
CAN BO HUONG DAN KHOA HQC

(Ky, ghi ro ho tén)
(Ky, ghi ro ho tén)
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LOI CAM POAN

T6i xin cam céc két qua nghién ctru dua ra trong khoa luan tét nghiép nay 1a
cac két qua thu dude trong qua trinh nghién ctru cta riéng toi voi sy huéng dan cua
TS. Nguyén Trong Cac. Khong sao chép bat ky két qua nghién ctru nao cta cac tac
gia khac.

No6i dung nghién ctru ¢6 tham khao va stir dung mot $6 thong tin, tai li€u tir cac
nguén tai liu da duoc liét ké trong danh muc tai li¢u tham khao.

Néu sai toi xin chju moi hinh thirc ky luat theo quy dinh.
Hai Duong, ngay 29 thang 12 nam 2019

Téc gia ludn vian

P Tién My
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LOI CAM ON
Véi long kinh trong va biét on, dau tién tic gia xin chan thanh gui 16i cam on
t6i TS. Nguyén Trong Cac, thiy di tan tinh hudng din va gitip d& tac gia trong sudt
qué trinh 1am luan van.

Xin chan thanh cam on cac quy thay co da giang day tac gia trong sudt qua
trinh hoc cao hoc vira qua. Cam on anh em ban be, dé)ng nghiép da dong vién, hd trg,
dong gop y kién gitp tac gia hoan thanh luan vin nay.

Du da rat co6 gang nhung véi trinh d hi€u biét va thoi gian nghién ctu thuc té
c6 han nén khong tranh khdi nhiing thicu sot, tac gia rat mong nhan dugc nhirng 101
chi dan, gop y cua cac thay, c6 va ban doc dé luan vin cia tac gia duoc hoan thién
hon.

Tac gia tran trong cam on!
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Str dung bd nhé c6 san

Str dung b nhé tuy chon

B0 servo YASKAWA SGDM.
bong co servo duogc két hop co khi.

bdng co servo.

. Bo driver dong co servo.

Tin hi€u di€u khién dong co servo.

bicu khién dong co servo ché do mach vong kin.

Céc mach vong diéu khién.

B6 ma hoa xung vong quay.

Hinh 2.20 So dd két ndi servo ddu véi ngudn 1 pha.
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MO DAU
1. Ly do chon d@ tai

Viét Nam dang tap trung co cau lai nén kinh té, d6i méi mo hinh ting truong dé
tranh thi co hoi clia cudc cach mang cong nghiép 1an thir tu (goi tat 1a cong nghiép
4.0). Xu huéng cong nghiép 4.0 bao gom tat ca nhitng phat trién lién quan dén cong
nghiép, ddc biét cong xwong gan lién voi ki thuat sd va su xuét hién ciia nhiing nguoi
may robot trén nhitng day chuyén san xuat. Cong nghiép 4.0 dang trong giai doan
khoi phat. Néu dinh hudng rd rang muc tiéu va cach thirc tiép can thi cong nghiép 4.0
s& 13 co hoi quy bau ma Viét Nam tranh thi ddy nhanh tién trinh CNH, HPH va sém
thuc hién dugc muc ti€u tr¢ thanh nudc cong nghiép theo hudng hién dai.

Qua khao sat va tim hiéu thuc té tai mot sé doanh nghiép, tac gid nhan théy co
nhiéu day chuyén cong nghé tién tién ctia nudc ngoai di dugc chuyén giao thanh
cong ¢ nhiéu don vi san xuét trong nude. Viée chuyén giao cong nghé nhim muc dich
cai tao cac diy chuyén coéng nghé lac hau, ting ning suét, ting chat luong san pham
dap tmg nhu cau cta ngudi tiéu dung trong nudc va nhu cau xuit khau. Hién nay,
viéc chuyén giao cong nghé khong con chi 1a chuyén giao nhiing day chuyén cong
ngh¢ cuia nudc ngoai, ma cac don vi khoa hoc k¥ thuat trong nudc cling da tham gia
nhiét tinh trong viéc chuyén giao nhitng day chuyén cong nghé véi gia thanh ré. Cac
day chuyén cong nghé san xuit hién nay da duoc tu dong hod 1én t&i 90% tir dau vao
dén dau ra. Tuy nhién & khau bdc xép - dong géi van con nhiéu doanh nghiép dang
thuc hién thu cong véi luc lwong cong nhan 16n, viéc bdc xép thu cong ciing 1a
nguyén nhan giy ra cac hu hong cho san pham, hang hoa.

Xuit phat tir nhu cau thyuc t& d0, tic gia dé xuét giai phap nghién ciu d6 la
“Nghién citu, ttng dung PLC FX3U va man hinh HMI dé diéu khién, giam sdt hoat
dong ciia ddy chuyén boc xép hang héa.”. DE tai hoan thanh s& gop phan thic day
qué trinh béc xép hang hoa tu dong trong cac day truyén san xuat, c6 kha nang thay
thé con ngudi 1am viéc trong moi truong khac nghiét, doc hai; ting ning xuét lao
dong va c6 kha ning canh tranh trén thi truong, khong gy 6 nhiém mai truong cling
nhu hiéu ing nha kinh,...

2. Muc tiéu caa de tai

Viéc nghién ctru , diéu khién, va tich hop day chuyén bdc xép hang héa ty dong
st dung robot c¢6 kha nang trng dung trong cong nghiép.

Xay dyng 01 mé hinh day chuyén boc xép hang hoéa ty dong phuc vu qua trinh
CNH va HPH dét nudc.
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3. P6i twong nghién ciru

Ung dung PLC FX3U va man hinh HMI dé diéu khién, giam sat hoat dong cua
day chuyén bdc xép hang hoa.

4. Pham vi ciia d¢é tai.

Hoc vién: D6 Tién My 1 Chuyén nganh: Ky thugt dién tiv
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Nghién ciru, ing dung PLC FX3U va man hinh HMI tich hop day chuyén bdc
xép hang hoa ty dong.

Xay dung m6 hinh day chuyén bbc xép hang héa ty dong sir dung robot.
5. Phwong phap nghién ctru

Nghién ctru ly thuyet: Trén co s¢ phan tich tinh hinh nghién ctru ¢ ngoai nudc
va trong nudc, dé xuat hudng nghién ciru cua dé tai.

Nghién ctru thyc nghi¢m: Thuc nghiém trén moé hinh that va hi¢u chinh lai cac
thong s6 nham dat duoc muc tiéu cua dé tai.

6. Y nghia khoa hoc va thuc tién cia dé tai.

Thiét ké, ché tao va lap rap hoan chinh mé hinh day chuyén bdc xép hang hoa
tu dong c6 kha niang Gmg dung trong cong nghiép dam bao tinh khoa hoc, tinh thim
mi, tinh thue tién, tinh kinh té, tinh nang k¥ thuat, phu véi thuc té, d& van hanh, kiém
tra va sua chira.

Thiét ké dugc giao dién va lap trinh diéu khién ddy chuyén bdc xép hang hoa tu
dong.

Vé hiéu qua kinh té: M6 hinh do tac gia thiét ké lap rap c6 gia thanh giam so
voi nhap ngoai, do tu thiét ké va lép rap nén san phém da dam bao duogc tinh thuc
tién, phii hop véi maéi trudng cong nghiép.

7. Cau truc cua de tai
Cau truc cua dé tai gom céac ndi dung sau:
Mé dau

Chuong 1: Tong quan vé day chuyén boc xép hang hoa ty dong trong cong
nghiép

Chuong 2: Phén tich, lua chon giai phap phan dién cho day chuyén bbc xép
hang hoa tu dong.

Chuong 3: Thuc nghiém va danh gia két qua
Két luan va dé nghi

Tai li¢u tham khao

Phu luc
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Hoyc vién: Dé Tién My 2 Chuyén nganh: Ky thudt dién ti

Tham khéo mién phi céc tai liéu khac tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét bao cdo thuc tip tron goéi website: luanvantot.com Zalo/tele
0934573149

Truwong Dai hoc Sao Do Lugn vin Thac si

CHUONG 1: TONG QUAN VE DAY CHUYEN BOC XEP HANG HOA TU
PONG TRONG CONG NGHIEP

1.1. Tinh hinh nghién ctru ngoai nuéc, trong nuwée
1.1.1. Tinh hinh nghién ctru ngoai nuéc

Hién nay, trén thé gidi viéc ty dong hoa cong doan bdc xép san pham da duoc
thuc hién véi nhiéu giai phap nhu: bdc xép bing robot Cartesian 3 tryc x, y, z (Nhat
Ban), bdc xép biang robot Kuka (CHLB Pirc). Cong doan bdc xép voi robot Cartesian
¢6 uu diém 14 c6 thé 14y hai san phdm cting mot lic tir vi tri bang tai san pham sang vi
tri bang tai xich. Kién san pham s& duoc xép trén mot bang tai xich, sau do chuyén
kién kinh 1én mét gid 46 chuyén dung va dugc dua dén vi tri dong goi, do vay hé
thong twong ddi phirc tap, doi hoi mat bang nha xuong 16n. Cong doan bdc xép voi
robot Kuka thi moi vi¢c trd 1én don gian hon, khong doi hdi méat béng nha xudng 16n
vi mdi robot Kuka dugc bb tri co thé boc xép duge mot san pham va tryc tiép xép san
pham vao gia d& chuyén dung, do vay sé& rut ngan thoi gian boc xép san pham. Tuy
nhién, v6i day chuyén san xuit nhu hién nay thi phai c6 tdi thiéu 2 robot Kuka dé bdc
xép nén viée thiét ké diéu khién robot twrong d6i phuc tap, doi hoi trinh do nguoi van
hanh cao va chi phi dau tu 16n [9].

Hé thong day chuyén bdc xép hang hoa ty dong da dugc nhiéu nha khoa hoc
trén thé gii nghién ctru, thiét ké, ché tao thanh cong trong nhiéu thap ky vira qua

[10]. Céc nghién ctru déu nhdn manh tdm quan trong hang dau, ngdy cang ting cua
hé théng tuy dong hoa cac day chuyén san xuét trong lap rap thiét bi cong nghiép hién
dai, boc xép hang hoa trong kho chura,...

Robot bde duge st dung dé bc xép hang hoa hién nay dugce quan tim va phat
trién bdi cac hang san xudt nhu Fuji, ABB, Puma, TML,... [11]. Céc canh tay dugc két
ndi lién dong véi nhau theo mot co ciu song song dé dan dong vi tri va gbc hudng
ctia dau cong tac. Trong luong ciia canh tay s& dugc can bang co hoc bdi cac co cau
phu, cho phép tiéu tbn it nang lugng va giam stc ép 1én cac khdp, bac dan, diém tru
va gia d& trén san. Fuji cho biét san pham loai nay cua hing c6 ning sut bdc xép
tang to1 1.600 bao/gio.

Mot s6 cong trinh nghién ctru vé robot boc xép hang hoa tap trung vao xdy
dung va giai cac bai toan dong hoc, dong luc hoc dé tao co so cho viée tinh toan thiét
ké va diéu khién robot [12], [16]. Bén canh d6 1a cac nghién ctru nhim giam thiéu
cong suét van hanh, luc tac dong trén cac truc va phat trién céac cach tiép can khac
nhau dé mé phong va phén tich dong luc hoc cho robot boc xép [13], [14],
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[15]. Céc nghién ciru trén ciing chi dimg lai & viéc dé xuit cac giai phap, dimg lai &
¥ tudng, chua trién khai thiét ké, ché tao thuc té. Céc tac gia trong [12] di tién hanh
phan tich dong hoc cho robot 4 bac tu do sir dung trong cac ddy chuyén san xuit hang
loat, xac dinh bang mé phong Matlab cac tham sb vi tri, van tdc, gia tbc va khong
gian 1am viéc t6i da. Cac tac gia trong [13] dd xdy dung mot m hinh toan

Hoc vién: Dé Tién My 3 Chuyén nganh: Kj thugt dién tir
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kinetostatic khi str dung 1y thuyét D’ Alembert dé chuyén d6i hé thong luc quéan tinh
tirc thoi thanh hé tinh va tinh toan luc cho mdi truc cho robot & tu thé bat ky. Cac
cong trinh néu trén thyuc hién voi khép 1én/xudng va vao/ra loai quay.

Céc tinh toan thiét ké cu thé phuc vu ché tao robot bbc Xép kiéu lai do tinh bao
mét cong nghé nén khong co tai lidu cong bd. Dé thiét ké va ché tao mot robot bdc
xép ¢6 céu hinh lai, thuong dua vao phan tich cac bai toan dong hoc va dong luc hoc
cho mot robot bdc xép c6 cu hinh tuong tu (chang han nhu robot ctia hing Fuji) voi
mot sb cai tién vé truyén dong. Cau hinh robot bdc xép kiéu lai dugc thiét ké co cac
khép chuyén dong R va Z 1a cac khép trugt (x; va y,). Cac khop trugt s& han ché viée
quay nguoc va rung lic cua co cdu, gia thanh ré, dé thay thé, d6 bén cao, phit hop cho
mg dung bdc xép.

1.1.2. Tinh hinh nghién ciru trong nwéc

Céc thiét bi van tai lién tuc thuong dung dé van chuyén vat liéu dang hat, cuc co
kich thudc nho, chuyén ché cac chi tiét & dang thanh pham va ban thanh pham,...

Su phat trién kinh té ciia mdi nude phu thude rat nhiéu vao mure do co gidi hod va tu
dong hoa céc qua trinh san XUAt. Trong qua trinh san xuét, cac thiét bi van tai lién tuc
thuong co6 vai tro quan trong vi céc thiét bi van tai lién tuc s& cho nang suét cao hon
s0 v6i cac phuong tién khac, nhat 1a ¢ nhitng dia hinh phic tap, hiém tré. Chung 1a
cau ndi gitra cac cong trinh san xudt riéng biét, giita cic phan xuong trong mot nha
may va gitra cac mdy cong tac trong mot gidy chuyén san xuat.

Tuy theo chtrc ning van chuyén, thiét bi van tai lién tuc c¢6 thé duoc phan loai
nhu sau:

Bang tai dung dé van chuyén vat li€u dang hat, cuc c6 kich thudc nho.

Biang chuyén ding dé van chuyén cac vat pham va ban thanh pham trong cac
phan xuéng, nha may san xuat theo day chuyén.

Bang gau dung dé van chuyén vat thé dang hat theo phuong thang ding. Bo
phan bdc hang 13 nhitng gau nho.

Puong goong treo dung dé tré hang va van chuyén hanh khach ¢ nhimng dia
hinh phtrc tap va nai non hiém tro.

Thang chuyén ding dé trd cac hanh khach trong céc siéu thi va nhiing noi c6
luu luwgng hanh khach 16n.
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[1] da xay dung cach thiét ké mang neural — fuzzy thich nghi cho robot da
huéng bam quy dao chtra nhiéu théng s bit dinh. Mang NFN trong nghién ctru nay
c6 thé xdp xi gan ding hé thdng phi tuyén. Tat ca cac luat hoc cap nhat thich nghi
trong mang NFN bat nguén tr dinh ly Lyapunov, dam bao sy hdi tu va su 6n dinh cua
hé thdng diéu khién. Phuong phap nay ap dung cho viéc diéu khién cac hé phi tuyén
ma khéng c6 mé hinh toan rd rang. Két qua nay dit co so cho viéc thiét ké mang
NEN thich nghi ¢ cau triic dong cho hé théng phi tuyén nhiéu dau vao va dau ra
(MIMO) sau nay.

Hoc vién: Dé Tién My 4 Chuyén nganh: Ky thudt dién ti
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[2] Xay dung hé théng diéu khién giam sat SCADA cho cong doan bdc xép
tu dong san pham kinh. Day chuyén cong nghé san xuat kinh nbi tai cong ty VIFG da
tu dong hoa dugc 90% tir khau nap liéu, ndu nguyén liéu, ra san pham va cét bo san
pham dung véi kich thudc yéu cau. Tuy nhién ¢ khau bdc xép, dong géi van thuc
hién thu cong voi luc lugng 27 cong nhan 1am viée 3 ca 4 kip. Pay 1a khau lam viée
vat va nhat, mdi ngay ddy chuyén san xuat dugc 310 — 350 tan san pham, do d6 mbi
ngudi cong nhan phai boc xép khoang trén 10 tan san phadm. Ngoai ra viée bdc xép
thii cong con 1a nguyén nhan gay nén cac hu hong cho kinh nhu: gy goc, triy xudt
be mat.

[3] da dé xuat phuong phap sir dung thuat toan bén viing két hop ky thuat
cudn chiéu trong chuyén dong bam quy dao cia robot khi cac thong s6 dong luc hoc
khong dugc biét trude. Sy 6n dinh cua hé théng dong luc hoc kin dugc chirng minh
theo tiéu chuén Lyapunov. Tinh hiéu qua cia thuit toan dé& xuit duoc ching minh
bang cac két qua mo phong trén Matlab/Simulink, cac két qua cho thay robot Planar
d3 bam sat quy dao dit trong thoi gian yéu cau. Phuong phap dé xuat c6 thé duoc sir
dung cho cac robot c6 s6 bac tur do 16n hon va céac tic nghiép linh hoat hon. Day ciing
13 muyc tiéu dé tng dung vao viéc bdc xép hang hoa trong cac diy chuyén cong
nghiép.

[4] da xay dung mo hinh dong hoc va dong luc hoc cua hé tich hop robot di
dong, pan tilt, camera. Sau d6 dé xuat mot phuong phap diéu khién méi, so d6 diéu
khién gdm hai vong kin: vong ngoai 1a diéu khién dong hoc, vong trong 1a diéu khién
dong luc hoc. Cac thanh phén bat dinh duoc bu bé‘mg mot luat hoc online trong bd
diéu khién thich nghi. Tinh 6n dinh tiém c4n cta hé thng dugc chimg minh bang tiéu
chuan Lyapunov. Céng trinh nay ciing hudng dén tmg dung robot trong cong nghiép
san xuat hang loat.

[5] da dua ra cac phuong phap di chuyén cua robot dua trén bai toan dong
hoc ciing nhu cach didu khién cac dong co twong tng véi timg chuyén dong. Tac gia
da dé xuat 2 phuong phéap diéu khién robot d6 1a: phuong phéap dua trén phuong trinh
Lagrange dang nhan tir va phuong phap dua trén phuong trinh vi phan thu gon vé toa
d6 khép chu dong. Sir dung phuong phap dua trén phuong trinh vi phan thu gon vé
toa do khop chu dong thi thoi gian tinh todn nhé hon st dung phuong phép dua trén
phuong trinh Lagrange dang nhan tu.

[6] da dé& xuit mo hinh dong hoc, dong luc hoc cua robot di dong khi co

truot ngang, st dung luat diéu khién theo phwong phap tuyén tinh hoa phan hoi vao
ra. Tinh 6n dinh cta hé théng dugc kiém chimg bang mé phong Matlab/Simulink.
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[7]  tac gia dé xuét sir dung bo diéu khién ty chinh PID mo dé diéu khién
robot. Bo diéu khién dé xudt gdm hai vong diéu khién: Vong diéu khién tht nhit co
cAu hinh gém hai nhanh déu sir dung bo diéu khién PID mé; nhanh thr nhét tinh toan
gdc tham chiéu dua vao vi tri dé gitp robot bam dugc vi tri; nhanh thi hai cin bang

Hoc vién: Dé Tién My 5 Chuyén nganh: Ky thugt dién tiv
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robot tai goc tham chiéu. Vong diéu khién thtr hai 1a mot bo diéu khién PID ty chinh
thong s6 dé diéu khién hudng ciia robot. Goc nghiéng cua robot duoc do bang cam
bién tich hgp MPU6050 két hop véi bo loc bu.

[8] da nghién ciru va thiét ké mé hinh day chuyén bdc xép hang hoa ty dong
sir dung robot gdm: str dung robot xép hang héa tu dong trong cac day chuyén san
xuét cam tai Viét Nam; st dung robot bbc xép gach tu dong trong cac day chuyén san
xuat gach; str dung robot bc xép carton tir container 1én pallet dé tiét kiém thoi gian
va nhan luc,... Mot sb loai bang tai thong dung cling da dugc nghién ciu thiét ké
phuc vu viéc bdc Xép hang hoéa tuy dong trong cong nghiép nhu: Bang tai con lan;
bang tai Flexible; bang tai Entendable; bang tdi dung PVC, PU, cao su; bang tai
transnorm.

1.2. Giéi thidu chung vé kho hang tw dong
1.2.1. H¢ théng lvu trir hang hoa

Nén cong nghiép nudc ta nodi riéng va cac nudc trén thé giéi ndi chung dang
phat trién manh m&. Trudc kia san phém dugc tao ra mot cach thu cong nén viéc
mang san pham ra vao kho chil yéu dugc thuc hién bang strc ngudi, do d6 khong tan
dung hét dugc cac khoang khong gian, strc chira cuia kho hang, dong thoi phai bo ra
mot dién tich dat kha 16n dé 1am nha kho chira hang [8].

Trong thoi ky cong nghiép hoa, hién dai hod ngiy nay san xuét ngay cang phat
trién, hang héa 1am ra cang nhiéu nham dap tmg nhu cau tiéu dung cho xa hoi. Do d6
can phai c6 nhitng kho hang hién dai dap ung yéu cau cua san xuit va khic phuc
dugc nhitng han ché cua cac kho hang cil.

Hién tai, trén thé gidi c6 nhiéu hé thdng luu trir hang hoa, cac hé théng nay rat
da dang va phong phi1 vé thiét bi ciing nhur cach thirc thuc hién. Nhung trong d6 chu
yéu 1a str dung nhan cong dé bdc xép hang hoa, cac thiét bi hd trg bc xép hang 1a cac
may nang st dung nguoi 1ai dé sip xép hang hoa vao kho.

Nhin chung, cac nha kho hién nay c6 cac han ché nhu sau:
Str dung nhiéu di¢n tich dé chira hang hoa.

Khong phan loai dugc cac hang héa khac nhau (cac hang hoa thuong dé chung
v6i nhau trong mot kho).

Khong bao quan tét hang héa khi s lwong nhiéu (chat hang chong 1én

nhau).
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Rét khé kiém soat s6 lwong hang hoa ra vao trong kho.

V6i sy ra doi cta cac hé thong xép hang ty dong, ngudi ta co thé quan 1y t6t
hang hoa ciing nhu nhanh chéng trong viéc luu trir va xuat hang hoa ra khoi kho, cac
hé théng kho ty dong dugc st dung robot dé van chuyén hang hoa, diéu nay déng

nghia véi viéc dau tu trang thiét bi hién dai cho hé théng kho tén kha nhiéu

Hoc vién: Dé Tién My 6 Chuyén nganh: Ky thugt dién tiv
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chi phi cho viéc van chuyén hang héa nhung bu lai 13 hang héa dugc bao quan tdt,

thudn ti€n cho viéc quan 1y va ki€m soat, tict kiém dugc nhan cong,...

Du¢i day 1a mot s6 hinh anh vé céc thiét bi boc xép hang hda co ban ma hién

nay dang st dung [8].

Hinh 1.1. Céc thiét bi boc xép hang héa hién nay.

1.2.2. Hé thong lay cat hang héa tu dong ASRS
ASRS (Automated Storage & Retrieval System) 1a mot hé thong iy ct hang
hoéa tu dong vdi cong nghé hién dai, dugc sir dung trong cac nha kho hoan toan tu

dong. Hé thong gom c6 2 phan chinh: phin mém va phan cing.

Phan mém gom c6 phan mém quan 1y cac robot lay cat hang va phan mém quan

1y hang hoa.

Phan cing bao gdm cac hé thong gia ké c¢b dinh, cac robot lay cat hang, hé

thong cac bang tai van chuyén hang va hé thong cac ctra ty dong xuat nhap hang.

Giai phap nay duoc danh gia 13 t6i wu cho cac kho hang dong lanh do c¢6 nhiéu

vu diém va muc dau tu hop 1y nhu:
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Mat dd luu trir cao: Do tan dung duoc chiéu cao va duong chay cua robot nho,
nén dién tich sir dung s€ it hon nhiing giai phap khac, déng thoi tiét kiém duogc chi

phi dau tu xay dung nha kho va hé thong lanh.

Téc d6 xut nhap cao: Trung binh 1 tin hang/ phut/ robot.

Hoc vién: Dé Tién My 7 Chuyén nganh: Kj thugt dién tiv
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Khéng can hé théng chiéu sang, do do tiét kiém chi phi dau tu hé thdng chiéu
sang, chi phi bao tri, chi phi van hanh.

That thoat nhiét thap: That thoat nhiét xudng dat, qua cic clra ra vao, bu nhiét
cho hé thong chiéu sang 1a nhirg ngudn that thoat nhiét chinh trong cac kho lanh. Str
dung dién tich nho hon cac giai phap khac nén that thoat nhiét xudng dt s& thap hon.
Ngodi ra voi hé thng cira ra vao ty dong va cé phong cach ly nén thét thoat nhiét s&

rat thap, giam thoi gian xa da ciia hé thong lanh.

Khong sir dung lao dong trong kho: tiét kiém chi phi nhan cong, quan 1y, bao

hiém va thiét bi hd tro.

Quan 1y chuyén nghiép va hiéu qua nhd phin mém quan 1y kho két hop véi
cong nghé ma vach hay thé tir gitp giam chi phi quan 1y va nhan cong, dong thoi

ciing dé dang dat dugc céc tiéu chuan ISO dé tao loi thé canh tranh.

Cac san pham tir khau dong g6i (dugc mot hé thong sip xép thanh cac kién
hang 16n dbi véi cac san pham c6 kich thudc nho, néu san pham c6 kich thudce 16n thi
nhap kho tryc tiép) duoc bing chuyén mang dén vi tri cho dé nhap kho. Tai vi tri
nhap kho hé thdng co khi s& mang lan luot cac kién hang hodc san pham nay sap xép
vao céc vi tri thich hop trong kho va luu dir liéu hang hoa vira nhap kho vao may tinh.

Déi véi viée xuit kho hoan toan twong tw nhung nguoc lai.

Hé théng co khi cia mgt nha kho ty dong 1a mot robot hoat dong theo ba truc di
chuyén theo duong ray dé mang hang sap xép vao kho va hé thong bang chuyén dé
phan phdi san pham xudt nhdp. S6 luong robot st dung trong mot nha kho it hay
nhiéu phu thude vao dac tinh cia nha kho dé. Néu mdt nha kho tu dong can kha nang
luu trit cao nhung toc do thip thi sé lwong robot khéng nhiéu va hé thdng bang
chuyén khong qua phirc tap. Nhung néu mot nha kho can kha nang luu trit cao vdi tde
doc cao thi s6 luong robot s& phai nhiéu va di chuyén trén cac ray doc lap theo dudng
cong hodc chuyén ray, do d6 hé théng bang chuyén dé phan phdi cho cc robot niy s&

kha phuec tap.
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Hoyc vién: Dé Tién My 8 Chuyén nganh: Ky thudt dién ti
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Hinh 1.2. Céc ngan chita hang ciia hé thong ASRS.

Mo hinh nha kho cé kha nang luu trir cao nhung toc d thap s€ thich hop cho
cac nha may ma san pham cua ho dugc san xuat véi nang suat cao, sO lugng 16n nhu:
thuc pham, di¢n tu,...

Hinh 1.3. Céc co cdu ldy hang ciia hé thong ASRS.

Dbi v6i cac nha may chi san xudt mot san pham thi hé thong bang chuyén chi
don thuan phan phéi san pham cho cac robot mot cach t6i wu. Nhung v6i nhitng nha
may san xuat nhiéu loai san pham cung lac thi hé thdng bang chuyén con thyc hién
phan loai san pham vao khu vyc thich hop.

1.2.3. CAu tric co bén ciia hé thong kho hang ty dong

Céu trac co ban cua mot kho hang tu dong bao gém nhiéu hanh lang, doc theo
mdi hanh lang c6 mot hay nhiéu may bdc xép tw dong. Hai bén hanh lang 1a cac
khoang chira hang, dau mdi hang lang 1a tram bdc xép. Cac tram bdc xép lién hé véi
nhau theo hé théng bang chuyén.
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Hé thong kho hang tu dong gdm 3 phan: Hé théng van chuyén, hé théng xut
nhap, hé thong luu gii.

Hoc vién: Dé Tién My 9 Chuyén nganh: Ky thudt dién tiv
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Hinh 1.4. Hé thong kho hang tw déng.

1.2.3.1. H¢ thong van chuyén

Hé théng van chuyén trong kho rat da dang, tily theo yéu cau cong nghé, tiy
theo hang hoa, hinh thtrc xuit nhap,... ma c6 nhitng phuong thitc van chuyén hang
trong kho twong tng. Hién nay, hé thong van chuyén trong kho tu dong & cac nudc da
st dung nhu: bang tai, robot, xe ty hanh, may nang, may bde xép,. .

Hé théng bang tai duoc sir dung nhu mot giai phap t6i wu cho kho ty dong cua
cac siéu thi, cac cong ty dugc,... Hé théng bang tai & nhitng moi trudng nay cd nhi€ém
vu van chuyén hang hoa tir kho chira dén noi giao hang cho khach. Bang tai c6 rat
nhiéu loai, mdi loai dugc dung dé tai mot loai vat liéu khac nhau. Ciing c6 loai bang
tai pho thong duoc ding dé tai cac loai vat liéu khac nhau nhung khong phai 1a cac
loai vat liéu dic biét nhu chiu nhiét do cao, chiu dau, chiu axit, chiu &n mon, chiu

nudc, chong chayi,...

Dbi véi nha may chi san xuit mot san pham thi hé thong bang chuyén chi don
thuan phan phdi san pham cho cac robot mot cach téi uu. Nhung voi nhitng nha may
san xuat nhiéu loai san pham cuing luc thi hé théng bang chuyén con thuc hién phan

loai san pham véo khu vue thich hop.

Céc robot, xe tu hanh 13 nhitng thiét bi tat yéu ctia mot hé théng kho tu dong.
Chung di chuyén trong di¢n tich cua nha kho theo 3 truc, lam nhi€ém vu dua hang tu

cong nhap dén nhitng 6 chira va lay hang tir nhitng 6 chira ra cong xuat.

Robot iy cit hang tai trong thap dugc thiét ké chuyén cho cac hop, thung, khay
hodc 13 nhimg hang héa c6 tai trong thap. Robot ndy ¢ toc 1ay hang rat cao. Robot
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ldy cit hang tai trong trung binh c6 tbc d6 14y cat kha nhanh, hiéu qua va chinh xac
d6i v6i luu trit dung pallet. Robot 1dy cit hang tai trong cao dugc thiét ké riéng theo

yéu cau luu trir ciing nhu méi trudng lam viée dic trung cua khach hang.

Hoc vién: Dé Tién My 10 Chuyén nganh: Ky thugt dién tr
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Hinh 1.6. Pallet.

1.2.3.2. Hé théng xuit nhap

Hé thong xuit nhap cta kho tu dong c6 thé ap dung nhiéu phuong thirc khac
nhau c6 thé ké dén nhu: Dung nhan cong, thé tur, tich ké, ma vach, may tinh, camera.

1.2.3.3. H¢ thong luu tri

Phan mém quan 1y kho lanh duoc thiét ké theo quy trinh kinh doanh dich vu
kho lanh cho doanh nghiép, cac chiic ning co ban nhu: Luu giir thong tin, khoa so,
phan quyén ngudi st dung, ghi nhan tt ca cac sy kién phat sinh trong qua trinh hoat
dong, in bao céo, trich xuat sb liéu ra bang tinh Excel, Backup dir liéu,...

Heé théng danh muyc dung chung khai bdo ban dau: Danh muc kho hang, loai vat
tu hang hoa, ma chi tiét vat tu hang hoa, danh muyc khach hang, danh muc nguoi st
dung,...

Tham khédo mién phi céc tai liéu khac tai luanvantot.com
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B4o céo nhanh, chi tiét: Cac bao cdo ndi bd va chi tiét theo dic thu cua ting
doanh nghiép.

Thong tin chi tiét vé tinh hinh xuat, nhap, ton hang hoéa: Quan 1y danh sach hang
hoéa, loai hang hoa, quy cach hang, quy cach dong goi. Quan ly danh muc, danh muc
pallet. Quan 1y nhap kho theo phiéu nhap kho va theo ddi nhap ting vi tri,

Hoc vién: Dé Tién My 11 Chuyén nganh: Ky thugt dién tr
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chon nhap hang hoa trén so dd kho theo ding thuc té: ho tro in phiéu, in danh sach vi
tri nhép kho,...

Quan 1y xuat kho va xuat kho theo diéu kién: Xuat kho theo khach hang; xuét
kho theo phiéu nhap; xuét kho theo ngay,....

Thiét 1ap so d6 kho theo dung thuc té.
Ho trg chon nhap, xuét trén so do.
HO tro theo dbi hang hoa truc quan trén so d6 kho.

HJ tro theo ddi don hang, doi hang truc tiép trén so d6 kho: Hién thi mau bao
hiéu céc vi tri con trong hang trén ban do vi tri; theo ddi va danh gia tinh hinh t6n kho
trong ngay; theo ddi hang t6n kho theo timg mit hang; tinh cac loai phi: luu kho, sang
cong, cim cong, thay bao bi.

Uu diém khi sir dung phan mém quén 1y kho hang;

Quan 1y hang hoa toan dién: Phin mém quén 1y dugc thiét ké dé hd tro ngudi
quan 1y kiém soat moi hoat dong lién quan dén kho hang. Pong thoi viéc loai bo
nhirng hang hoa do qua han hoic luu trit qua s6 luong can thiét s& dugc giam tdi da.

T4i wu hoa viée Iuu kho: Cac qua trinh nhap va xuat hang duoc kiém soat lién
tuc nho phén mém quan ly kho duya trén céc diéu kién toi vu do nguoi si dung dat ra.
Vi véy, hang héa sé& ludn dugc luu trit voi s luong vira da lam giam viée ton dong
von.

Tu dong hoa qué trinh nhap/xuat hang: Thoi gian cong st (ké ca gidy to quan
1y) duoc giam thiéu khi giao nhan hang, vi thé ngudi sir dung s& khong phai mat cong
suc di tim hang hoa trong kho chira hang.

Tan dung t6i da khong gian luu trit hang trong kho: Cac vi tri cAt hang trong
kho dugc phan loai dé cat giit mat hang thich hop (vi du theo trong luwgng hay ching
loai) va khi can viéc phan loai ndy c6 thé duoc linh dong thay doi théng qua phan
mém quén 1y kho hang. Sy ling phi vé khong gian luu trir trong kho hang nhd vay s&
duoc giam di dang ké.

An toan phong chéng chay nd cho nha kho: Trong khong gian kho chira s& dit
hé thdng bao dong véi nhitng cam bién khéi va nhiét. Néu c6 hoa hoan thi hé thong
nay s€ kich hoat coi trong hanh lang chung.

Str dung thiét bi do nhiét do, 40 Am va diém suong su dung cong nghé PSoc:
Viéc kiém soat nhiét do, dd 4m khi bao quan, luu trit cac san phém cong nghiép hoac
Tham khdo mién phi cac tai liéu khac tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét bao cdo thuc tip tron goéi website: luanvantot.com Zalo/tele
0934573149

néng nghiép trong cac kho chtra hang 13 rat quan trong. Thong thuong véi cac loai
hang hoa duoc luu trir, nhiét do, do 4m trong phong luu trir phai ludn duy tri & mot
muc nhit dinh.

1.3. Pinh hwéng nghién ctu caa dé tai

Trén co s& cac van dé nghién ctru vé day chuyén boc xép hang hoa ty dong
trong cong nghi€p da dugc phan tich & trén, can ctr vao nhitng l1ap luan vé tinh cap
thiét va muc dich cua dé tai trong phan m¢ dau. Dé gidi quyét yéu cau cua dé tai dat

Hoc vién: Dé Tién My 12 Chuyén nganh: Ky thugt di¢n ti
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ra, tic gia dé& xudt hudng nghién ctru cai tién méi véi mong mudbn s& gop phan bod
sung sb lwong cac giai phap, dong gop mai vao tri thire khoa hoc cho nganh chuyén
mon nham thic ddy chuyén nganh phat trién 1én mot tam cao méi; dong thoi ciing 1a
dé tao diéu kién cho viéc lwa chon ung dung thuc té trong cong nghiép duoc dé dang
hon, gop phan cing c¢d luan cir khoa hoc cho qué trinh nghién ctru, ung dung céc
phan mém va thiét bi dé tw dong hoa nén coéng nghiép hién dai.

Céc van dé can giai quyét theo muyc tiéu de tai da dat ra gom:

Xay dyng 01 md hinh day chuyén bdc xép hang hoa ty dong c6 kha ning ung
dung trong cong nghiép.

Van hanh thir nghiém va hiéu chinh thong sb cong nghé.

Céc ndi dung dé xuit néu trén lan luot duge trinh bay cu thé trong cac Chuong
2 va 3 clia dé tai.
1.4. Két luan chwong 1

Duya trén nhiing phan tich va khao sat vé cac cong trinh nghién ctu da duoc
cong bo lién quan mat thiét dén dé tai, tac gia da deé xuat hudng nghién ctru cai tién
moi véi mong mudn:

Thiét ké, ché tao va lp rap hoan chinh mo hinh day chuyén bdc xép hang hoa
ty dong c6 kha ning tmg dung trong cong nghiép dam bao tinh thyc tién, dé van
hanh, kiém tra va stra chira.
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Hoc vién: Dé Tién My 13 Chuyén nganh: Ky thugt di¢n ti
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CHUONG 2: PHAN TiCH LUA CHON GIAI PHAP PHAN PIEN CHO
DAY CHUYEN BOC XEP HANG HOA TU PONG 2.1. Pit van dé

Trong chuong niy, tac gia nghién ctru, lwa chon PLC cho day chuyén bdc xép
hanh hoa ty dong dua trén dac tinh k¥ thuat, td chire thiét ké, tinh chon phén dién.
Viéc diéu khién vi tri bang cach két hop giita PLC — Pong co — HMI nham giam thiéu
cac sai soOt trong qua trinh 1am viéc.

2.2. Tinh chon phin dién

2.2.1. So dd khéi

So d6 khdi mach dién duoc thiét ké tong quan nhu Hinh 2.1. Cac khdi trong so
dd dugc moédun hoa dé thudn tién cho viée lip dat, hiéu chinh va kiém tra.

Khoi
diéu
khién
va
giam

sat

| Khoi cong suét ‘ Khi chap hanh
l

tam e Khoi cam bién

Hinh 2.1. So do khoi mach dién.

2.2.2. Chitc ning, nhiém vu ciia tirng khoi

2.2.2.1. Khéi diéu khién va giam sat

Khoi diéu khién va gidm sat c6 nhiém vy di€u khién va giam sat toan bd cac

hoat dong ctia h¢ théng. Khéi diéu khién va giam sat 1a bd man hinh cam Gmg HMIL.
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Trén giao di¢n ciia man hinh thuong gom cac nut an dung dé diéu khién h¢ thong va

cac thong sO can giam sat.

bé thuc hién viéc diéu khién va giam sat, tic gia da chon man hinh HMI

NB7W-TWO00B Omron 24V la loai man hinh cam tng tuy giao dién khong 16n song

Hoc vién: D6 Tién My 14 Chuyén nganh: Ky thugt di¢n tr
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chung loai man hinh nay dugc tich hop nhiéu chirc ning rat manh gitp cho viéc diéu

khién va giam sat hé thong mot cach linh hoat va dé dang.

a. Két néi HMI véi PC

Két ndi HMI véi PC duoce thé hién nhu trén Hinh 2.18 va Hinh 2.19.

Hinh 2.3. HMI két néi véi PC Théng qua cdp nap GPW — CB03.
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Hoc vién: Pé Tién My 15 Chuyén nganh: Ky thugt di¢n tiv
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b. Thao tac véi man hinh NB7 va phin mém NB-designer

B1: m¢ phan mém va tao project méi va nhan ok dé hoan tat

: Screen Draw  Components Tools Option Window Help
IEI New i CEECEG RN Y e ue el
?@ Open Ctr+0

Close

N __S__ave Ctri+S
Save As
-groject Password

Exit

Hinh 2.4. M6 phan mém NB-designer:
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Hoc vién: Pé Tién My 16 Chuyén nganh: Ky thugt di¢n tiv
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B2: Chon PLC két ndéi HMI

roject Library Window £
Connector

A SEEEIR R

e GG R R R

UB5Q-TW... NB5Q-TW..

R

YB3Q-TW... NB3Q-TW...

7 (N 5 -

e, B e e e e e e e

Hinh 2.5. PLC két néi véi HMI.

B3: Tao lién két giita PLC va HMI qua cong truyén thong RS485, chon serial
port va kéo ra man hinh dé tao lién két giita cong Com?2 ctia HMI va cong Com0 ciia

Project Library Window *
Comedor | F 0 0 o e
o
Ethe... A e e e e e e e s

Hinh 2.6. Tao lién két giita PLC va HMI qua cong truyén théng RS485.

B4: Tro vé giao dién HMI va bt dau viét giao dién: Click chudt vao Window
chon “edit window”.
E C:\Program Files (86]\0MRON\NB-Designer\praject\tifgnitifgn.nbp - [tifgn *]

E File Edt View Screen Draw Components Tools Option | Window | Help

BEH $LB 5 Y ddsi@lell Gswd

sty H OB S Moo & | Mo EH I Tile Horizontally B

s SN : Tile Vertically

REESe BELD DDA GMEN DS

Pt Libtany Window 7 Configuration and Setup Window g
tﬂnnedor Edit Window

) B Close Al Windows
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Hinh 2.7. Tré vé giao dién HMI va bdt dau viét giao dién.

Hoc vién: Dé Tién My 17 Chuyén nganh: Ky thugt di¢n tiv

Tham khéo mién phi céc tai liéu khac tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét bao cdo thuc tip tron goéi website: luanvantot.com Zalo/tele
0934573149

Truwong Dai hoc Sao Do Ludgn vin Thac si

2.2.3. Khoi xir Iy trung tim

Khéi xir 1y trung tim 1am nhiém vy diéu khién toan b hé thong nhu: quan 1y
xuét nhap, xu ly thong tin, tinh todn va dua ra cac tin hiéu diéu khién cho bod phan
chuyén d6i tin hiéu. Trén thuc té nguoi ta c6 thé sir dung vi diéu khién hodc PLC. Véi
dé tai nay, tac gia chon PLC FX3U ctia hiang mitsubishi - Nhat Ban bai PLC nay c6
nhiéu vu diém:

Dé dang thay ddi dugc chuong trinh diéu khién;
Don gian cho viéc thay thé va stra chita;

D0 tin cay cao so véi cac bd dicu khién cung truyén thong;
Nho gon hon so véi céc bd dicu khién thuyén thong; Do
bén cong nghiép cao.

2.2.3.1. Giéi thi¢éu PLC FX3U.

Chuong nay giai thich cac phan co ban lién quan dén viéc 1ap trinh cac bd
diéu khién lap trinh FX3U va FX3UC .

a. Ngon ngir 1ap trinh PLC

Muc nay gidi thich cac dac tinh 1ap trinh PLC FX3U va FX3UC.

Cac dang ngon ngir 1ap trinh

PLC FX3U va FX3UC hd trg ba dang ngdn ngit 1ap trinh:
1. Lap trinh danh sach (List programming). Pay la phwong phap co ban.
1) Pac tinh

Trong phuong phap nay, cac chudi 1énh duoc nhap vao theo dang céac tir khoa

lénh nhu
"LD"’ "ANDH Vé ”OUT".
Phuong phép nhép vao ndy 14 co s ciia cac chuong trinh tudn
tu.
2) Vidu
Budc Lénh S6 thiét b
0000 LD X000
0001 OR Y005
0002 ANI X002

Tham khdo mién phi cac tai liéu khac tai luanvantot.com
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0003 ouT Y005

2. Lap trinh so' @6 mach
Trong phuong phép nay, trén man h inh la dang hinh thang.
1) Pic diém

Trong mdt chuong trinh dang mach dién, mot mach tuan tu dugc v&
trén man hinh b.':ing dinh dang tuan tu va sb thiét bi. Vi mach tudn tu duoc biéu dién

bang ky hi¢u tiep diém va cudn day nén ndi dung cua chuong trinh de hiéu.

O trang thai hién thi mach c6 thé theo ddi hoat dong cua PLC.

Hoc vién: Dé Tién My 18 Chuyén nganh: Ky thudt dién tir
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2) Vidu: Chuong trinh dang danh sach ¢ trén dugc biéu dién & dang so dd

X000 X002 -
Y005
Y005

3. Lap trinh SFC (STL<step ladder >). Phwong phap nhap vao nay

mach.

cho phép thiét ké tuin tw twong ing véi chudi hoat ddng ciia may.
Pic diém trong chuong trinh SFC (luu d6 chirc ning tuan tr), su tudn

tu dugc thiét ké theo chudi hoat dong ctia may.

Tuong thich gitta chuong trinh SFC va cac chuong trinh khac, chuong
trinh SFC c6 thé dugc chuyén sang dang khac. Khi chuong trinh danh sach va
chuong trinh dang so dd mach duoc tao ra theo quy luat nhat dinh, ching c6 thé
dugc chuyén d6i nguoc lai thanh chuong trinh SFC.

4. Tinh twong thich gi ira cac chwong trinh

TAt ca céc chuong trinh tuan tu duoc tao ra bai 3 dang trén dugc luu
theo dang tir khoa 1€nh trong b nhd chuong trinh bén trong PLC. Céc chuong trinh
dugc tao ra theo ba phuong phap nhap vao nay co6 thé duoc chuyén dbi qua lai va sau
d6 duge hién thi, hiéu chinh nhu hinh bén dudi.

Ilff#_ __H-H\'.

- SFC

M S .

Hinh 2.8. Chuyén déi, hién thi, hiéu chinh ciia PLC FX3U.

2.2.3.2 Tong quan (chwong trinh tuin tu)
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Chuong trinh nay giai thich cac chuc nang co ban cua PLC
FX3U/FX3UC. Chuong trinh nay khong chi bao gdm nhitng dic tinh cua
PLC ma con giéi thiéu cac chirc ning tiéu biéu, cac thong sb va bd nho dé
dung céc chirc nang cua PLC.

2.2.3.2.1 Giéi thi€u cac chirc nang ti€n ich

PLC FX3U va FX3UC c6 céc churc nang sau.

Hoc vién: Dé Tién My 19 Chuyén nganh: Ky thugt di¢n tiv
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a. Chirc nang tién ich cho viéc xir ly ngod vao
1. Chirc nang " High speed counter" ciia cac ngd vao dém toc d§ cao

mét pha hay hai pha

Cac bo dém tdc do cao mot pha co thé thuc thi viéc dém 1én t&i 100 kHz
(hay 200 kHz khi str dung bd chuyén doi ngd vao tde d6 cao dic biét) bat chfip thoi
gian hoat dong vi chung xir 1y xung téc d6 cao tir cac relay ngd vao riéng nhu 1a cac
ngit. (Cac bd dém tdc do cao hai pha c6 thé thuc thi viéc dém téi 50 kHz (hay 100

kHz khi stir dung bo chuy én d6i ngo vao tde d6 cao dic biét)

Két qua dém co6 thé dugc xtr ly tirc thi nhu 14 cac ngat ngd ra by dém toc do
cao boi chuong trinh xr 1y riéng va cac gia tri d ém duogc cua by dém toc do cao

bang cac Iénh so sdnh danh riéng cho b dém téc dd cao.

2. Chi c6 thé noi dén PLC FX3U
Lénh lién quan: So sanh bd dém téc do cao; HSCS (FNC 53), HSCR (FNC

54)  va HSZ (FNC 55) Néu s6 bd dém téc do cao khong du, co thé két ndi cac thiét

bi mo rong dic biét (khéi bo dém tdc do cao).

Bang viéc mé rong cac bd dém phan cing trong khoi bd dém tde do cao, cod

thé nhan dugc xung tdc d6 cao 18n t&i 50 kHz (ngoai trur dém canh 1 va 4).

Khéi bd dém tée d6 cao FX2N-1HC
3. Chitc niing " I/O refresh" dé nhan dwoe thong tin ngd vao méi nhat

Thong tin ngd vao cua PLC trong phuong phap lam tuoi bo dugc nhap

vao tit ca ngay lap tirc bai bo nhé anh ngd vao trude bude 0 (step 0). Thong tin ngd
radugc xuét ra ngay khi 1énh END duogc thuc thi. Lénh 1am tuoi I/O ( I/0 refresh) co
thé nhan duoc thong tin ngd vao mdi nhat va xuét ra ngay lap tic két qua thuc thi

trong subt hoat dong tuan tu.

Lénh lién quan: Lam tuoi REF (FNC 50)
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4. Chitc niang " Input filter adjustment" dé thay doi hing s6 thoi gian ciia

cac relay ngo vao

Céc relay ngd vao trong PLC dugc trang bi bd loc C -R xép xi 10 ms nhu bién

phap chdng kéu rung va nhiéu cho tin hiéu ngd vao. Tuy nhién, do bo loc sd

. . 1 .
duoc chap nhan cho relay ngd vao tir X000 dén X017* , gia tri bd loc ¢6 theé dugce
thay d6i trong chuong trinh.

Hoc vién: Dé Tién My 20 Chuyén nganh: Ky thugt di¢n tie
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Lénh lién quan: Lénh lam tuoi va hi¢u chinh bd loc REFF (FNC 51)
*1. X000 dén X007 trong FX3U-16M, FX3UC-16M
5. Chirc nang " Pulse catch"
Chtrc ning bat xung (pulse catch) duoc cung cip nhu 1a mot phuong phéap dé
nhan tin hiéu xung thoi gian ngan.
Chtre ning bat xung quan sat tin hiéu tir cc relay ngd vao xéac dinh va dit cac

relay phu tro dic biét trong xtr Iy ngét ngay khi tin hiéu duoc nhép vao.

Chtrc ning bat xung co thé duoc tng dung trong pham vi rong bdi vi ngay ca
cac xung hep ciing c6 thé duge nhan dé dang.

Khi cac hoat dong phirc tap can dugc xir Iy voi muc wu tién cao, vi du nhu
ngat, bang cach sir dung tin hiéu kich xac dinh, chtrc ning “ngat” 1a thich hop.

6. Ba dang ciia chirc ndng " ngat " cho viéc nhin cac xung ngan va

Xt ly wu tién.

1) Ngét ngd vao Tin hiu tir cac relay ngd vao xéac dinh dugc quan sat.
Khi xuét hién canh 1én hay canh xudng ctia ngd vao dugc quan sat, mdt chuong trinh
ngét xéac dinh dugce thyuce thi véi mire wu tién cao nhat.

2)  Ngit timer

Céc chuong trinh ngét xé4c dinh duge thyuc thi véi mirc wu tién cao nhét tai
mdi khoang thoi gian xéac dinh.

3)  Ngit bo dém phuy thudc vao gia tri hién thoi cta bo dém tdc do cao,
mot chuong trinh ngét xac dinh dugce thyue thi voi do vu tién cao nhét.

2.2.3.2.2 Chirc nang tién ich cho viéc xir ly ngo ra

1.  Chikc ning " I/O refresh" cho viéc xuét ra thong tin ngd vao gin
nhit Théng tin ngd vao cua PLC trong phuong phap lam twoi bé duge

nhap vao tat ca ngay 1ap tirc boi bd nhd anh ngd vao trude budce 0 (step 0).
Thong tin ngd raduoc xuat ra ngay khi 1énh END dugc thyc thi.

Lénh 1am tuoi I/O (I/0 refresh) c¢6 thé nhan duoc théng tin ngd vao moi
nhat va xuat ra ngay 1ap tirc két qua thuc thi trong sudt hoat dong tuan tu.
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Lénh lién quan: Lam tuoi REF (FNC 50)
2. Chire niing “Pulse output” cho viéc diéu khién ngé ra xung

Lénh lién quan: Ngd ra xung PLSY (FNC 57) va Cai dit ting téc/ giam
tbc PLSR (FNC 59)

3. Chirc ning "Positioning" cho viéc diéu khién vi tri

Lénh lién quan: DSZR (FNC150), Pinh vi ngit DVIT (FNC151), Trd
vé zero (FNC156), Ngd ra xung toc do thay d6i PLSV (FNC157), Diéu khién ting tbc
DRVI (FNC158) va Diéu khién tuyét d6i DRVA (FNC159)

2.2.3.2.3 Chirc niing hd tro' diéu khién tuin tu

Hoc vién: D6 Tién My 21 Chuyén nganh: Ky thudt dién ti
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1. Ché d¢ "Constant scan" tao chu ky hoat dong ¢ dinh ciia PLC

Chu ky hoat dong trong PLC chap nhan phuong phap hoat dong theo

chu ky thay doi phu thude vao ndi dung cua vi¢ce thyc thi chuong trinh.

Trong ché do quét cd dinh (constant scan) (M8039 va D8039), chu
ky hoat dong co thé duoc cb dinh. Két qua 1a cac Iénh dugc thyc thi déng bo véi

hoat dong co thé duoc xu ly trong mot chu ky ¢b dinh.

2. Ché d6 "All outputs disable" bat OFF tit ca cac tin hiéu ngod ra
Khi relay phu trg dac biét M8034 duogc diéu khién, bd nhé chdt ngo ra
bi x6a. Twong tmg, tit ca cac relay ngd ra (Y) chuyén sang OFF trong khi PLC tiép
tuc hoat dong. Tuy nhién, trang thai cua relay ngd ra (Y) trong mdi bo nhd anh thiét
bi khong bi x6a. Két qua, khi cac thiét bi duoc quan sat bang cach sir dung cong cu

lap trinh, chung co6 thé duogc xem nhu trang thai ON.

3. Chirc nang " Memory hold stop" duy tri trang thai ngo ra trong
sudt ché d0 RUN tham chi ca ché dp STOP

Khi relay phu trg dac bi¢t M8034 dugc diéu khién, PLC dung lai trong
khi trang thai ngd ra dugc duy tri trong ché do6 RUN.

4. Ping ky " entry code" dé bao vé chwong trinh

M3 vao (entry code) c6 thé duoc dang ky dé ngan chan doc 15i/ghi sai
ctia chwong trinh tudn ty. Cha ¥ 6t i cac thao tac truc tiép tir GX Developer hay bo
1ap trinh cam tay, mirc d6 bao vé chuong trinh duoc cai dat bang phuwong phap xéac
dinh mi vao. Trong truong hop nay, “thay doi chuong trinh thi khong dugc cho

phép, nhung viéc quan sat va thay ddi cac gia tri hién hanh duoc cho phép”

5. Thém "comments" cho chuwong tr inh tuin ty
Bang cach cai dit thong s6, ving chu thich théi t bi (dung ky tu

Katakana, Kanji va chit s8) c6 thé dugc thém trong bd nhé chuong trinh.

6. Ghi chwong trinh trong ché 40 RUN
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Chuong trinh c6 thé dugc thay doi khi PLC dang hoat dong (ché do
RUN).

Véi chirc nang nay, chuong trinh ¢ thé duoc diéu chinh va thay doi

mot cach hiéu qua ma khong phai dirng may.

Hoc vién: Dé Tién My 22 Chuyén nganh: Ky thugt di¢n tiv
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2.2.3.2.4 Gi6i thi¢u I1énh rng dung
1. Sw trinh dién co ban xuit sic

PLC FX3U/FX3UC dugc trang bi khong chi véi cac 1énh tng dung co
ban cho viéc chuyén dir liu, so sanh dir li¢u, cac phép toan s6 hoc, logic, quay va
dich chuyén dir liéu ma con co6 cac 1énh xur ly tdc do cao nhu lam tuoi /O, ngét, SO
sanh b dém téc d6 cao va ngd ra xung toc dd cao cling nhu cac 1énh dinh trang thai
dau bang cac hoat dong chuin didu khién may duoc tao ra trong cac khi cua didu
khién SFC. PLC FX c6 céc dic tinh danh cho chuc nang co ban, xu ly tdc do cao va
¢6 kha ning hoat dong tot.

2. D& dang sir dung cho diéu khién ning cao

Hon nita, PLC FX c6 nhiéu 1énh cam tay (handy instruction) véi cac
1énh nay diéu khién tuan tu phuc tap dugc tao ra trong cac khéi dé giam tai cho viéc
tao ra cac chuong trinh tuan tu va luu sé diém /0.

PLC FX ciing c6 cac hoat dong s6 hoc cho ddu chim dong va diéu
khién PID cho céc diéu khién phirc tap.

2.2.3.2.5 Cac 1énh ung dung chinh

Muc nay gidi thiéu cac 1énh tiéu biéu trong s cac 1énh tng dung dugc
cung cap & PLC FX3U/FX3UC.

1. Diéu khién lwu trinh
Nhay c6 diéu kién (CJ/ FNC 00)
Goi chuong trinh con (CALL/ FNC 01)
Cho phép ngit (EI/ FNC 04)
V6 hiéu ngat (DI / FNC 05)
Bat dau mot vong lip FOR/NEXT (FOR/ FNC 08)
2. Di chuyén va so sanh
So sanh (CMP/ FNC 10)
So sanh dit liéu (FNC224 t6i FNC246)
So sanh d4u chdm dong (ECMP/ FNC110 va EZCP/ FNC111)

So sanh vung (ZCP/ FNC 11)
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So sanh bo dém tdc do cao (ENC 53 t6i FNC 55)

So sanh b dém tdc do cao voi bang dit liéu (HSCT/ FNC280)
Di chuyén (MOV/ ENC 12)

Di chuyén dau chdm dong (EMOV/ FNC112)

Di chuyén bo dém toc do cao (HCMOV/ FNC189)

Chuyén d6i sang s6 BCD (BCD/ FNC 18)

Chuyén ddi sang nhi phan (BIN/ FNC 19)

Chuyén d6i tir s6 thap phan sang ma Grey (FNC170) va ma Grey

sang s thap phan (FNC171)

Hoc vién: Dé Tién My 23 Chuyén nganh: Ky thugt di¢n ti
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3. Cac phép toan sb hoc va luan ly

Cong (ADD/FNC 20) Trir
(SUB/ FNC 21) Nhan
(MUL/ FNC 22) Chia
(DIV/ FNC 23) Tang dan
(INC/ FNC 24) Can bac hai
(SQR/ FNC 48)

Luong giac hoc (FNC130 téi FNC135)
Chuyén d6i tir/sang dau cham dong (FNC 49, FNC118, FNC119 va
FNC129)
Phép toan sd hoc cho dau cham dong (FNC120 téi FNC123)
Can bac hai ddu chim dong (ESQR/ FNC127)
4. Phép quay va dich chuyén

Quay phai (ROR/ FNC 30)
Quay trai (ROL/ FNC 31)

Quay phai voi co carry (RCR/ FNC 32)
Quay trai v 61 co carry (RCL/ FNC 33)
Dich phai bit (SFTR/ FNC 34)

Dich tréi bit (SFTL/ FNC 35)
Dich phai word (WSFR/ FNC 36)
Dich trai word (WSFL/ FNC 37)

5. Piéu khién dir liéu
Reset viing (ZRST/ FNC 40)
Giai ma (DECO/ FNC 41)
M3 héa (ENCO/ FNC 42)
Tbéng céc bit tich cuc (SUM/ FNC 43)
Tinh trung binh (MEAN/ FNC 45)

Chuyén tir word sang byte (WTOB/ FNC141) va byte sang word
(BTOW/ FNC142)
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Nbi/nhom 4 bit cua dir liéu word (FNC143 va FNC144)
Diéu khién gii han (LIMIT/ FNC256)
Diéu khién ving chét (BAND/ FNC257)
Piéu khién ving (ZONE/ FNC258)
Hoat dong khdi dit liéu (FNC192 t6i FNC199)
Diéu khién chudi ky tu (FNC200 téi FNC209)
6. Xir Iy toc dd cao
Lam tuoi (REF/ FNC 50)
Lam tuoi va di éu chinh bo loc (REFE/ FNC 51)

Phat hién téc do (SPD/ FNC 56)

Hoc vién: Dé Tién My 24 Chuyén nganh: Ky thugt di¢n ti
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Ngb ra xung Y (PLSY/ FNC 57)
Xung dbc (PLSR/ FNC 59)

7. Lénh cam tay va Iénh cho thiét bi
ngoai vi Dinh trang thai dau (IST/ FNC
60) Teaching timer (TTMR/ FNC 64)

Trang thai luan phién (ALT/ FNC 66)

Gia tri thay d6i dang doc (RAMP/ FNC 67)
Diéu khién quay bang (ROTC/ FNC 68)
Ngd vao 10 phim (TKY/ FNC 70)

Cong tic s6 (DSW/ FNC 72)

B¢ giai ma 7 doan (SEGD/ FNC 73), 7 doan c6 chdt (SEGL/ FNC 74)
Negd viao dit liéu ma ASCII (ASC/ FNC 76)

DPoc BFM, viét BEM (FNC 78, FNC 79, FNC278, Va FNC279)
Giao tiép ndi tiép (FNC 80 va FNC 87)

Giao tiép inverter (FNC270 t5i FNC274)

Chuyén dbi tir thap luc phan sang ASCII (ASCI/ FNC 82)
Chuyén d6i tir ASCII sang thap luc phan (Hé mudi sau/ FNC 83)
Kiém tra theo chu ky (CRC/FNC188)

Phat s6 ngiu nhién (RND/ FNC184)

Diéu khién thoi gian thuc (FNC160 t6i FNC167)
Pong hd do gio (HOUR/ FNC 169)

Tao xung dinh thoi (DUTY/ FNC186)
Dang nhap R va ER (LOGR/ FNC293)

8. Piéu khién phirc tap
Tim ki ém stack dir liéu (SER/ FNC 61)
Sép xép dit liéu thanh bang (FNC 69 va FNC149)
Vong diéu khién PID (PID/ FNC 88)

9. Diéu khién vij tri
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Dog search zero return (DSZR/ FNC150)

Dinh vi ngit (DVIT/ FNC151)

Ché d6 dinh vi khdi dit liéu (TBL/ FNC152)
Doc gia tri tuyét d6i hién hanh (ABS/ FNC155)
Quay vé zero (ZRN/ FNC156)

Ngb ra xung toc do thay dbi (PLSV/ FNC157)
Tang tbc (DRVI/ FNC158)

Diéu khién tuyét d6i (DRVA/ FNC159)

2.2.3.2.6 Piéu khién twong tw trén vi tri dic biét Chi
tiét, tham khao so tay mdi san pham.

1. Piéu khién I/O twong tw

Hoc vién: Dé Tién My 25 Chuyén nganh: Ky thudt dién ti
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Ngd vao tuong tu
Ngo ra tuong tu
Ngd vao cam bién nhiét d6 Pt100
Cam bién ngd vao cap nhi¢t do
Khéi diéu khién nhiét do
2. Piéu khién vi tri
Khéi diéu khién vi tri - SSCNETIIL
Khéi ngd ra xung (duoc diéu khién bang chuong trinh tuan t)
Piéu khién vi tri (dugc diéu khién bang cac 1énh danh cho diéu khién
vi tri)
Cong tic cam
3. B) dém tdc d9 cao
B0 dém tdc do cao (bd dém phan cing dugc trang bi nhiéu chirc ning)
2.2.3.2.7 Két ndi va giao tiép
FX3U/FX3UC PLCs hd trg nhitng chirc ning giao tiép sau.
1. CC-Link

Hé thong CC-Link c6 thé dugc xay dung véi PLC FX3U/FX3UC lam
vi€c nhu tram master. Hay PLC ho A hoac QnA cé thé lam viéc nhu tram master, va
cac PLC FX c6 thé dugc két ndi nhu cac tram slave (cac tram remote device).

CC- Link 12 mot mang mo cho phép két ndi khong chi véi PLC FX ma
con voi cac inverter, hé théng servo AC va cam bién.

2. CC-Link/LT
Hé théng CC-Link/LT duoc xay dung véi PLC FX3U/FX3UC nhu
tram master.

Cac thiét bi X (ngd vao) va Y (ngd ra) dugc gan cho cac khdi remote
1/0 va duoc hoat dong bang chuong trinh 1/0 da dung.

3. Két néi MELSEC 1/0
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Két ndi MELSEC 1/O 1a mdt hé théng remote I/0O ma tr am master la
PLC FX3U/FX3UC (D, DSS). Cac don vi cho hé théng remote /O MELSEC I/O
LINK c6 thé dugc sir dung nhu cac don vi remote.

4. H¢ théng AS-i

Hé théng mang ¢ murc khoi dong hay cam bién duge xay dung voi
PLC FX3U/FX3UC lam viéc nhu tram master trong hé théng AS-i.

5. Két ndi don gian N: N

T6i 8 PLC FX3U/FX3UC c6 thé duoc két ndi, va dit liéu duoc tu dong
trao doi trong mang.

6. Két ndi song song

Hai PLC dugc nbi, va dit liéu duoc tu dong trao ddi.

Hoc vién: Dé Tién My 26 Chuyén nganh: Ky thudt dién tir
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7. Két ndi may tinh

Mot may tinh 1am viéc nhu nhu tram master, 1én dén 16 PLC FX va
PLC A dugc két ndi dén tram master, tram master xac dinh truc tiép cac thiét b
trong PLC va sau d6 dit liéu dugc truyén.

Céc giao thirc trong két ndi may tinh hd trg dinh dang 1 va 4.

Bang cach str dung MX Component and MX Sheet, viéc quan sat va
dang nhap hé théng PLC c6 thé duogc cai dat dé dang bang Microsoft Excel.

8. Giao tiép khong giao th e

Giao tiép ndi tiép khong giao thic thich hop gitta 1 PLC FX va thiét bi
ngoai vi qua RS-232/RS-485 nhu doc ma vach, may in, mdy tinh c4 nhéan va thiét bi
do luong.

9. Giao tiép inverter

Mot PLC FX c6 thé diéu khién t6i 8 inverter thong qua giao tiép
RS-485.

Lénh lién quan: IVCK (FNC270) IVDR (FNC271) IVRD (FNC272)
IVWR (FNC273) IVBWR (FNC274)
2.2.3.3 Gi6i thiéu vé cdu tao PLC FX3U

PLC FX3U/FX3UC c6 nhiéu relay, bo dinh thi va bo dém vai nhiéu
tiép diém NO (thuong mo) va NC (thuong déng).

Nhiéu tiép diém va cudn day duoc két ndi dé tao ra mach tuan tu. Mot
PLC ciing dugc trang bi véi cac thanh ghi dir liéu (D) va thanh ghi dit liéu mé rong

(R) c6 chirc ning nhu cac thiét bi dé luu trix cac gia tri dit liéu sb.
2.2.3.3.1 Mbi quan hé giira cac thiét bi

Miii tén cho bi€t hudng truyén cua cac tin hi¢u.
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Hoc vién: Dé Tién My 27 Chuyén nganh: Ky thugt di¢n tiv
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Coc hay bd ndi ngd
ra

Tiép diém relay ngd ra néi ngd
ra ngoai vi (1 tiép diém NO)
PLC c6 céc tiép diém ngd ra
c6 s&n twong tng voi cac kich
c&

Hinh 2.9. Quan hé giita cdc thiét bi.

Hoc vién: Dé Tién My 28 Chuyén nganh: Ky thugt di¢n tiv
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2.2.3.3.2 Danh sach thiét bi
1. Relay ngo vao (X) va relay ngo ra (Y)

Sb relay ngd vao va relay ngd ra & hé bat phan duoc gan cho mdi khdi
chinh theo dang "X000 dén X007, X010 t&i X017..., Y000 téi Y007, YO10 téi
YO017..."

Sb relay ngd vao (X) va relay ngd ra (Y) trong khdi mé rong ciing 13 cac
lién tiép trong hé bat phan tuong tng vai thir tu két ndi vao khéi chinh. Sir dung bd
loc s6 cho bd loc ngd vao cua cac relay ngd vao va gia tri bd loc co6 thé dugc thay dobi
bang chuong trinh. Tuong Gmg, gan sb relay ngd vao cho muc dich nhan tdc do cao.
(Tham khao giai thich diéu chinh bo loc, ngit ngd vao, bd dém tdc do cao, nhiéu 1énh
ung dung khéc, ...)

2. Relay phu trg (M)

Céc relay xay dung trong PLC la céac relay phu trg, va ching dugc st
dung trong 1ap trinh. Khac véi cac 1/O relay, relay phu tro khong thé nhan cac ngd
vao bén ngoai hodc didu khién tryc tiép cic tai bén ngoai.

Co cac loai relay dugc chdt (co ngudn pin nudi), trang thai On/Off ctia né
duoc luu lai ngay ca khi PLC bat vé OFF.
3. Relay trang thai (S)

Cac relay trang thai dugc stir dung trong chuong trinh step ladder hoac
khi xir 1y cac s trong SFC.

Khi mot relay trang thai khong dugc s dung nhu mét qué trinh, né cé
thé duoc 1ap trinh nhu mot tiép diém/cudn day thong thuong gidng nhu cach cua
relay phu trg.

Céc relay trang théi co6 thé duoc su dung nhu cac bd canh bao cho chan
doan 156i bén ngoai.
4. Relay thoi gian-Timer (T).

Timer cong va dém sd xung clock 1, 10 hay 100ms va tiép diém ngd ra
ciia nd s& bat ON hodcOFF khi két qua dém duoc dat dén mot gia tri cai dat trudc.
Timer c6 thé dém tir 0.001s dén 3276.7s phu thudc vao xung clock.

Timer T192 t61 T199 dugc dung cho chuong trinh con va chuong trinh
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ngit.

Timer T250 té1 T255 1a dang timer c6 nhd cho cac xung 100ms. Nghia la gid tri
hién hanh van duoc giir khi cudn day timer thi bat vé OFF. Va khi ngd vao diéu
khién bat ON tré lai thi timer ¢6 nhé lai &ém tiép tir gia tri bi ngit.

5. Bd dém-Counter (C)
Céac dang bd dém sau duoc cung cép, va chung duoc dung tuy theo muc
dich

a. Bd dém dworc chét.

Hoc vién: Dé Tién My 29 Chuyén nganh: Ky thugt dién tr
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Trwong Dai hoc Sao Do Lugn vin Thac si

Bo dém duoc cung c?ip cho tin hi€u bén trong PLC, tdc do dap ung thuong
nho cé vai chuc Hz.
B6 dém16-bit: B dém 1én v6i tam dém tir 1 téi 32767
Bo dém 32-bit: B6 dém 1én va xudng, pham vi dém tir -2,147,483,648 dén
+2,147,483,647
b. B dém toc do cao duoc chét.
Bo dém toc do cao co thé dém véi tan s6 vai kHz ma khong can quan tam

dén hoat dong trong PLC.

Bo dém 32-bit: Bo dém 1én va xubng, pham vi dém tir -2,147,483,648 dén
+2,147,483,647 (1- pha 1 chiéu dém, 1-pha 2 chiéu dém va 2-pha 2 chiéu dém),
dugc gan cho céc relay ngd vao riéng.

6. Thanh ghi d i@ liéu (D)

Thanh ghi dit liéu lwu gia tri dit liéu so.

Tat ca thanh ghi dit liéu trong PLC FX 1a dang 16 bit (bit c6 trong s6 cao
nhit ciia n6 1a duong hodc 4m). Khi két hop 2 thanh ghi lai, chung c6 thé thuc hién
gia tri s6 32 bit (bit ¢ trong sd cao nhét cta nd 1a dwong hodc am). Gidng véi cac
thiét bi khac, thanh ghi dit liéu duoc chia thanh dang tong quat va dang duoc chdt
(c6 ngudn pin nudi)

7. Thanh ghi mé rong (R) va thanh ghi tai liéu mé rong (ER)

Thanh ghi m¢ rong (R) dugc mo rong tir dang cua thanh ghi dir li¢u (D).

Chiing dugc bao vé bang ngudn pin chdng lai su ¢ mét dién.

Khi bd nhé cassette dugce gin vao, ndi dung cua thanh ghi mé rong (R) co
thé dugc luu vao thanh ghi tai liéu mo rong (ER). Thanh ghi tai 16 u mé rong chi c6

thé duoc su dung khi mdt by nho cassette dugce két ndi vao.

8. Thanh ghi ch i muc (V)(Z)
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Trong céac thanh ghi, loai thanh ghi chi muc V & Z dugc dung dé hiéu
chinh. Thanh ghi dit liéu V hay Z dugc cong vao cac thiét bi khac nhu sau: [Truong
hop " V0, Z0=5 "] D100V0 = D105, C20Z0 = C25. S6 thiét bi + gia tri V hay Z

Thanh ghi dit liéu va thanh ghi chi myuc dwoc dung dé gan gian tiép gi tri

dinh cho timer va bo dém hay dung trong cac 1énh tng dung.

9. Con tro (P)(I)

Hoc vién: Dé Tién My 30 Chuyén nganh: Ky thudt dién tir
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Trwong Dai hoc Sao Do Lugn vin Thac si

Con tro duoc phan thanh con tré & nhanh va con tré ngat.
Con tré r& nhanh (P) x4c dinh diém dén cua 1énh nhay c6 diéu kién CJ
(FNC 00) hay Iénh goi chuong trinh con CALL (FNC 01).
Con tro ngit (I) xac dinh ngat ngd vao, ngat timer hay ngit bo dém.
10. Hiing s6 (K)(H)(E)

Gia trj hing s6 dugc st dung trong PLC, “K” chi gia tri nguyén thap phan,
“H” chi gié tri thap luc phan, “E” chi gia tri thuc (dit liéu ddu chim dong).

Hé‘mg s6 duoc dung nhu gia tri dat hay gia tri hién hanh cta timer hay bo
dém hay cac toan hang cho cac 1énh ung dung.

2.2.3.3.3 By nhé chwong trinh va céc thiét bi ( 6 ngudn pin nudi)
* Céu tric bd nhé

PLC FX3U/FX3UC ding bo nhd RAM. Bang cach gan mot thiét bi
chon bo nhd, loai bo nhé ¢6 thé thay doi.

1. Khi sir dung bd nhé ¢6 siin (khong gin thém b nhé tuy chon)
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Hoc vién: Dé Tién My 31 Chuyén nganh: Ky thugt di¢n ti
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Luan van Thac si

ROM hé théng

B6 nho thiét bilbd AR (RRNHEMONY]

Bo nho dir ligu] [Diata mémory)

B& nhé thiét bi bit]

Bd nhéd anh
tiép diém Relay ngd ra (Y)
Relay ngd vao (X)
Relay phuy trgr (M) elay

trang thai (S)

Tiép diém timer va cudn day timer

Thanh ghi di liéu (D)
Thanh ghi gia tri hién thoi timer (T)
Thanh ghi gia tri hién thdi bd dém (C)

Thanh ghi chi muc (V, 2)

Tiép diém bd dém, cudn day
dém va cudn day reset

B6 nhé chwong trinh

(RAM) Théng s6

Chuwong trinh tuan ty

Thanh ghi (D)

LR @G ROk O RG=(R)

0 nho tuy chon

Khong co

Hinh 2.10. Sur dung bo nho co san.
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Hoc vién: D6 Tién My 32 Chuyén nganh: Ky thugt dién ti
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Relay ngé ra (Y)
Truwong Dai hoc Sao Do Lugn vin Thac si

2. Khi sir dung b nhé tiy chon (khong sir dung bd nhé c6 sin)

| CPU | | |

) . 4* [B6 nhé di liéu]
B4 nhé thiét bj c6 s&n (RAM)

Thanh-abi-ditantb)
THEat et o7

[BA nhé thiét bi bitpry] " YData memany]
Thanh ghi gia tri hién thoi

, Bonh¢ anh
tiép diem Relay Tharh ghi gia tri hién thoi bé ¢ém Thanh
ngod vao (X)
ghi Mm& rong
Relay phu tro (M) |
. I~
trang thai (S - .
el ) — B rhe- iy dink
Tiép diém bo dém, cudn day dém va Thong so —
cudn day reset Ch N An tp
wong trinh tuan

B6 nhé chwong trinh c6 sén
(RAM)

Thanh ghi (D)

Khéng sr dung h I;mau@ mé rong

Vi@c gén thém bd nho tuy chgn dwoc nhan
biet mot cac tw dong (khi nguon ON), va bd |
nhé chwong trinh ¢6 san bi ngat két noi.

W

Hinh 2.11. Str dung bo nho tuy chon.
Hoat dong bd nhé va chot
(Ngudn ON/OFF va RUN/STOP)
3. Su thay doi giira thiét bj chung va thiét bi dwoc chét
1) Khi sir dung thiét bi dwoc chét nhuw 13 thiét bj khong chét
Trong PLC FX3U/FX3UC, mét sd thiét bi duoc chdt c6 thé thay d6i
thanh thiét bi khong chot bang céach cai dat thong s6 dugc mo ta sau.

Céc thiét bi dugc danh cho dang chdt khong thé thay doi thanh thiét
bi khong chdt ngay ca bang cach cai dit thong sd. Céc thiét bi nay co thé duoc diéu
khién nhu thiét bi khong chét bang cach xoa tit ca thiét bi dwoc chdt bang xung
khéi dong (M8002) trong chuong trinh.

2) Khi sir dung thiét bj khong chét nhw thiét bi dwoc chdt
Trong PLC FX3U/FX3UC, céc thiét bi khong chdt c6 thé thay d6i
thanh thiét bi dugc chdt béng cach cai dat thong s6 duoc mé ta sau.
2.2.3.3.4 Cach cai dit gia tri diu cho cac thiét bi (c6 ngudn pin nudi)

Loai thiét bi duoc chdt co thé duoc khai tao béng cach xo6a toan bd bo
nhd PLC st dung thiét bi ngoai vi, x6a tat ca bd nhé duogc chdt st dung relay phu
trg dac biét M8032 hay thyuc hién 1¢nh ZRST.
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a. M8032 (xéa tit ca bd nhé duwgce chét)
Khi M8032 dugc bat ON, tit ca thiét bi duoc chét (bao gom cudn day
reset timer va couter) bi x6a. M8032 c6 thé bat ON va OFF bang cach st dung

Hoc vién: D6 Tién My 33 Chuyén nganh: Ky thugt di¢n ti
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Trwong Dai hoc Sao Do Lugn vin Thac si

1énh ép budc ON/OFF tir thiét bi ngoai vi hay bén trong chwong trinh tuan tw. Cha y
rang cac thiét bi dugc chdt khong thé bat ON trong khi M8032 1a ON.

Khi bat ON M8032 bén trong chuong trinh, chd y rang thiét bj dugc
chét bi x6a trong khi xtr Iy 1énh END sau khi M8032 dugc bat ON.

Vi du: chuong trinh nay x6a tat ca thiét bi duoc chét.

MED02 —
)
Xung khoi dong

Chi tiét,

b. Lénh ZRST (FNC 40)

Lénh ZRST c6 thé xéa nhidu thiét bi cing mot lac. (Boi vi chi mot
pham vi thiét bi giéi han c6 thé duoc xac dinh cho 1énh ZRST, chi mot phan thiét bi

duogc chdt co thé bi x6a tai mot thoi diém.)

Vi du: chuong trinh niy x6a cac thiét bi dugc chdt trong pham vi chi ra & bang

bén dudi.
Clear input
o . FMC 40
Pham vi thiét bj dwoc chét Neovao | X0 | zrst | Mo0D | M7ETS
Relay phy | M500~M7679 — =
tro e 5500 | S408s
Trang thai | S500~S4095 FNC 40 :
Timer T246~T255 zreT | 1246 | T255
Bo dém C100~C199,
C220~C255 Fygsi*rﬂ C100 | 199
Thanh ghi | D200~D7999
o lié FMNC 40 |
dir liéu o C220 | Cc255
FMC 40 | ran
usssl 0200 | D7ogs

2.3. Khéi mach cong suit, khoi chap hanh
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La cac bo mach dién tir c6 nhiém vu nhan tin hi€u di€u khién tir mach diéu

khién trung tam de dic¢u khién co cau chap hanh.

Khéi chp hanh trong hé thong nay 1a: dong co secvo, van dién tir
a. Gi6i thiéu vé driver va dong co servo YASKAWA SGDM B¢
Servo YASKAWA SGDM dugc thé hién nhu trén Hinh 2.12.

Hoc vién: D6 Tién My 34 Chuyén nganh: Ky thugt di¢n ti

Tham khdo mién phi cac tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét bao cdo thuc tip tron goéi website: luanvantot.com Zalo/tele
0934573149

Truwong Dai hoc Sao Do Ludgn vin Thac si

Hinh 2.12. Bo servo YASKAWA SGDM.

Pong co servo (Hinh 2.13) 13 thanh phan quan trong cta hé thdng diéu khién
chuyén dong. Dé hoat dong duogc, chung ta phai ndi dong co servo voi cac phﬁn cung,
phan mém hd tro diéu khién chuyén dong. Pong co servo duge két hop co khi voi cac
thiét bi may méc khac dé cung cép luc di chuyén céc thiét bi nay theo yéu cau ciia
tmg dung. Dé dat duoc diéu nay, ching ta phai diéu khién vi tri, vin tbc va mémen

cuia dong co servo theo yéu cau tng dung.

PROCESSOR

Hinh 2.13. Pdng co servo duwoc két hop co khi.
Pé hoat dong chinh xac, dong co servo can phai két hop véi:

Bo diéu khién: Thong thuong 1a PLC hodc b diéu khién chuyén dong chuyén
dung s& chay chuong trinh diéu khién dé thyc hién ding theo yéu cau ky thuat ctia

ung dung.

B6 diéu khién dong co: Thiét bi dién tir co chirc nang cung cap du ning lugng

cho dong co theo dung cach, dung thoi diém.

Bo ma hoa xung vong quay: Tao phan hdi cho hoat dong ctiia dong co
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Hoc vién: Dé Tién My 35 Chuyén nganh: Ky thugt dién tr
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Truwong Dai hoc Sao Do Ludgn vin Thac si

Hinh 2.14. Bong co servo.

bong co DC servo c6 2 loai: BPong co 1 chiéu c6 chdi than va dong co 1 chiéu

khong chdi than.

Pong co AC servo c6 3 cudn day v6i 1 dau chung cho tit ca cac cudn day.
Thong thudng dau chung duge ndi véi duwong ngudn va dugce kich tir theo thir tir lién
tuc, 120° cho mdi bude. Rotor trong dong co c6 2 rang, stator c6 3 cuc cach nhau
120°. Khi mot cudn bi kich dién thi ring ctia rotor bi hiit vao cudon mot. Néu dong qua

cudn mot bi ngit va dong dong cho cudn hai, rotor quay 120% va rang cua rotor bi hut

vao cudn hai. Bé dong co quay mdt cach lién tuc chiing ta can cap di¢n luan phién
cho 3 cudn day.

Churc nang cua b dic¢u khién dong co servo

Hinh 2.15. B¢ driver dong co servo.

Can c6 ngudn dién cip twong thich véi thiét ké cia dong co servo. Bo diéu
khién cung cAp ngudn cho dong co servo dung yéu cau, ding thoi diém dé diéu khién
vi tri, tdc dO va momen, tuong ung vadi cac dau vao tir bd diéu khién chuyén dong, tur
bd ma hda xung vong quay va tir ban than dong co servo.

Céc chtrc nang khac cua bd dieu khién bao gom:

Truyén thong véi bo diéu khién chuyén dong
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Poc phan hoi tir bd mi hoa xung vong quay va diéu chinh thoi gian thuc cho
mach vong kin.

Xu 1y céc tin hi¢u vao/ra vi du nhu cac thiét bi an toan, ché d¢ dau vao va cac
tin hiéu dau ra vé trang thai hoat dong. Vi ly do nay, mdi bd diéu khién thuong két
hop vo1 mot dong dong co servo cu thé.

Hoc vién: Dé Tién My 36 Chuyén nganh: Ky thugt di¢n ti
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Truwong Dai hoc Sao Do Ludgn vin Thac si

Trong khi tin hi€u dau vao cho bd di€u khién dong co servo la dong mdt chiéu
(DC), dau ra by dieu khién gan nhu l1a dang séng dong dién xoay chiéu dé dieéu khién
tron toc do, gia toc va moémen ctia dong co servo.

ANALDG ’/"T
w1 1:._-'“'.. ,-"'-II I."'-. g ,
PULSE il > ] Vv rl@]»
y
SERIAL [ HOiTs) GE{EGToNn .
PACKET —

Hinh 2.16. Tin hiéu diéu khién dong co servo.

Tin hiéu diéu khién dong co servo: Dua vao dit liéu luu trong chwong trinh diéu
khién chuyén dong, bo diéu khién nhén tin hiéu dé thuc hién mot dang chuyén dong
nhat dinh. Tin hiéu tir bd diéu khién chuyén dong giri t6i bd diéu khién dong co servo
¢ thé c6 nhiéu dang: Pién ap mot chiéu dang twong ty (vi du nhu tir - 12VDC dén
+12VDC), diy xung, géi dir liéu truyén qua mang.

b. Mot s6 phuong phéap diéu khién

Phan hdi trong hé théng dong co servo: Bo didu khién va dong co servo cing
hoat dong dé van hanh trong ché do mach vong kin.

Encoder

Hinh 2.17. Piéu khién dong co servo ché dé mach vong kin.

Mach vong diéu khién:

- p ' Po - |
—bi)—b — j—b — R—b D?ng | Encoder —»
_ - 7 _ Servo i

Phan héi dong I

Phan hdi téc dod

Phan hdi vi tri
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Hinh 2.18. Cdc mach vong diéu khién.

Mach vong diéu khién dugc xtr 1y boi bd diéu khién dong co servo, bd diéu
khién chuyén dong hodc ca hai tuy thudc vao yéu cau diéu khién. bé dat dugc chuyén
dong nhu mong mudn, ching ta c6 thé tach riéng cac mach vong diéu khién vi tri, toc

d6 va momen.

Hoc vién: Dé Tién My 37 Chuyén nganh: Ky thugt di¢n ti
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Khong phai tat ca cac ing dung di€u khién déu bao gom ca ba dang mach vong
di€u khién vira néu. Nhi€u tmg dung chi gobm c6 mach vong dong dién va mach vong
toc do dung cho diéu khién toc do. Nhiéu ung dung lai can c6 ca ba mach vong diéu

khién dé dicu khién vi tri.
Diéu khién vi tri (Position Loop):

Vi tri duoc hiéu 1a vj tri gbc tuyét ddi cua truc dong co servo hodac trong vai
truong hop 14 vi tri cua thiét bj truyén dong boi dong co servo. Khi dong co servo
thay dbi vi tri, b6 ma hoa xung vong quay cta dong co servo s& giri phan hoi vi tri
thuc té cta truc dong co téi bd diéu khién dong co servo hodc co thé gui tin hi¢u truc

tiép toi bo diéu khién chuyén dong.

Mach vong diéu khién vi tri s& tién hanh so sanh vi tri dat va vi tri thuc té; tir sai
s6 nhan dugc va cac théng sd can chinh ctia mach vong, bd diéu khién sé& tu dong
diéu chinh vi trf truc quay dong co theo thoi gian thuc dé triét tiéu sai 1éch vi tri. Theo
cach nay, dong co servo s€ thuc hién chinh xac theo thong sb da dat trude ngay ca khi
diéu kién van hanh thay d6i. Vi du nhu, néu thiét bi truyén dong boi dong co servo
tré nén kho di chuyén, bo diéu khién dong co servo s€ diéu khién tang moémen sinh ra
va/hodc diéu khién dong co van hanh trong khoang thoi gian lau hon dé dat dugc vi

tri mong muon bat chap ma sat cia co cau truyén dong.

Diéu khién tdc do (Velocity Loop):

Toc dd ¢ day duogc hicu la van toc va chi€u quay cia dong co servo. Khi dong
co servo tang toc hodc gidm tdc, bd ma hda xung vong quay s€ gui van tdc va chicu
quay thyc té to1 bd diéu khién dong co servo hodc gui truc tiép tdi bd diéu khién

chuyén dong.

Mach vong toc do s& so sanh toc do dit véi tbe do hién tai; dya vao sai s6 toc do
va cac thong s6 can chinh cua mach vong, bo diéu khién dong co s€ tu dong diéu
chinh van téc dong co theo thoi gian thuc dé dat duoc cic yéu cau cua ung dung.
Theo cach nay, dong co servo s& thuc hién ding theo cac thong sé di cai dit ngay ca
khi diéu kién van hanh thay d6i. Vi du: Néu dong co servo truyén dong cho mot co
ciu c6 trong lugng 16n, dong co s& rat kho dé giam tdc. Trong truong hop nay, dong
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co c6 thé ting mémen nghich dé dimg tai trong khoang thdi gian va khoang cach theo

yéu cau cua ung dung.

Hoc vién: Dé Tién My 38 Chuyén nganh: Ky thugt di¢n ti
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Truwong Dai hoc Sao Do Lugn vin Thac si

Diéu khién mémen (Current Loop):

Moémen ciia dong co servo 1a luc tao ra tir chuyén dong quay cua rotor dong co.
Momen tao ra ty 1¢ thuan véi dong dién hiéu dung chay trong cudn day stator cta

dong co. Dong hi¢u dung cang cao, mémen sinh ra cang 16n.

Bo diéu khién dong co servo do tri sb dong hiéu dung chay trong cudn day
stator va dung phan hoi gia tri niy dé tu dong diéu chinh dong dién trong dong co
theo thoi gian thuyc nham dap tmg dugc yéu cau mémen cua tmg dung. Mach vong

dong dién dugc hicu la mach vong momen.

ENCODER
DISK

Hinh 2.19. Bo ma hoa xung vong quay.
c. Két n6i dong co va driver servo.
So do ket noi servo:

Dbi véi ngudn 1 pha duoc thé hién trén Hinh 2.37.
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Hoc vién: Dé Tién My 39 Chuyén nganh: Ky thugt dién tr
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-~ .
Single-phase 100/200 VAC
R T
mm ( gmmu'lgabcm.mbrmol‘aocﬂm)
(MCCB)
:.munw: pp
CAOFF v SGOM-O0AD
cm»u-n SGDM-O0ADA
SGOM-00BD
SGDM-00BDA
Nose fiter SERVOPACK
Used 10 olbminate
wnlnrnal Aoese Fom (Pe
power bne
(Rafer o 8810 ) — —
Ve

Magnetic
contactor
Tuma the brake

Pt gy
ON o OFF
Install & surge
peolecior

wih 4 brake

(Reterio §3.5) B21 Mo mpmenate
capacty n insuhoert’
T

\

Digital
operalor
(Rafor 0 58.2)
for digital
(Refer 1o 5.8.2) Personal computer
(To— [ &
Connection cable \
tgwns.an ~
I/O signal cable
-
(Referio 5.7.)

|~ Encoder cable
(Referio 54, 55)

(Rafer 1o 5.1,5.2)

main circult cable
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Hinh 2.20. So do két néi servo ddu véi nguon 1 pha.

Déi voi ngudn 3 pha duge thé hién trén Hinh 2.17.

Hoc vién: Pé Tién My 40 Chuyén nganh: Ky thugt dién tr
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Truwong Dai hoc Sao Do Lugn vin Thac si
Power supply *1 The main circult positive-side terminal is only available
Theoe-phase 200 VAC o use at theee-phase 200 VAC, & kW SERVOPACK
; Do not use @1 or @2
Molded-case *? Be sure lo disconnedt the lead between B2 and
circuit breaker B3, before connecting an external regenerative
(MCCE) registor io the SERVOPACK,
:':“"m“'m *3 For connecting a DC reactor, refer o 6.4.8 DC Reactor
e for Harmanic Suppresson.
orured
O
eler i 380 )
HNossa fier
Lhund i slmaue
E S B R ]
s e
(Peer 1o 818,10
SGDM-0O0AD
SGDM-O0ADA
o e SERVOPACK
R e "
for digital operator
{Pusbor o 58.2 )
Connpchon cable
for personal
[Roter o SA.1§

(P i 8.7.)

L~ Encoder cable
(Pofer o 54, 55
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Hinh 2.21. So do két néi servo déi véi nguon 3 pha.
So db déu day & 3 ché d6 diéu khién:

Ché do diéu khién tdc d6 duoc thé hién trén Hinh 2.18.

Hoc vién: Dé Tién My 41 Chuyén nganh: Ky thugt di¢n ti
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Trwong Dai hoc Sao Do Lugn vin Thac si
SERVOPACK
Speed reference "
(£2to 210V
frated motor
speed) 37 1| Atarm code outpet
. Max. operating voltage
External forque * ALOZL = vpe
forward ALO3| 20 mADC
(£1t0210V
Irated torque)
. T(+
Backup battery > -
(28t04.5V) o PG dividing ratio
wnm
SN75175 manufactured
:y‘Tmslmlmnmor .
. 45V N 1o MC3485 i
SEN signalinput >
ov Amount of phase-S rotation
Senial data output
Applicable ine receiver
. SNTS 175 mandacured
24V s 47 33N ﬁg’&mwﬁm
|_—)>"“3'“‘ { 1o MC3486
Servo ON T *“‘
Servo ON when ON) L 1S-ON >¢0 SI0) o
" * ( mwm;
P control # -
(P control when ON) - > (Si1) K
14| 502
i pOT,\ 42 *-(__l_lzr TGON® o .

(S03)

N, nord 48
{Prohibited OFF) I N : ""D"‘*‘ 1 *‘{ (MOWMW

Alarm reset u“
(Reset when ON) / IMST)’ (514)

Forward curent fimit | [ 45(815) ?:{ 31 ALMe
(Lim#t when ON) _m)r T § Servo alarm output
*NIR GALM- (OFF for an alarm)

< sse (]
Reverse currentimit |__~___INCL ) (SI6) L ouput
ﬂgz.m Maxoperating vollage:

30VDC
Max, operating current:

FG Connectshieldto 50 mADC
connecior shell.
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Hinh 2.22. So do két néi servo ché dé diéu khién toc ds.

Ché do diéu khién vi tri duoc thé hién trén Hinh 2.19.

Hoc vién: Pé Tién My 42 Chuyén nganh: Ky thugt dién tr
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Trwong Dai hoc Sao Do

Lugn vin Thac si

Backup battery *2.
281045V

Servo ON
(Servo ON when ON)

PP control
(P control when ON)

Forward run m ,_N
43
OFF) Nﬁﬁr

Reverse run
(Prohibited
Alarm reset

(Reset when ON)

Forward current limit
(Limit when ON)

Reverse current limit
{Limit when ON)

BAT (o}
BAT (- )

Alarm code output
Max, operating voltage:
30VvoC

Max. operating curment:
20mADC

PG dividing ratio output
Applicable line receiver
SN75175 manufactured
by Texas Instruments of
lf\eoqnmmwnuoondng

EITGON’T

(m.nmmmam\gj

Photocoupler output
Connecior Max. operating voltage:
shell 30 vVoC
G 0 mA OC ‘
FG :
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Hinh 2.23. So do két néi servo ché dé diéu khién vi tri.

Ché do diéu khién mémen duoc thé hién trén Hinh 2.20.

Hoc vién: Pé Tién My 43 Chuyén nganh: Ky thugt dién tr
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Trwong Dai hoc Sao Do

Lugn vin Thac si

E ini." "1
(2w 10V
Irated motor speed)

Torque reference T
(tlio210V
Irated torque)
“ T (+
Backup battery =
281045V BAT [}

g +5Vv
SEN signal input *3. G
oV

3
+24 V +24
%}-

Servo ON
(Servo ON when ON)

Fik

P control
(P control when ON)

Forward run prohibited
(Prohibited when OFF)

Reverse run

OFF)

(Reset when ON)

Forward current limit
(Limit when ON)

Reverse current limit
(Limst when ON)

Hinh 2.24. So do két néi servo ché dé diéu khién mémen.

d. Cai dat thong s6, vi tri cho driver

St dung phan mém Sigma Win:

/-

Tham khao mién phi cad
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Hinh 2.25. Giao dién phan mém Sigma Win.
Click mé phan mém:

Chon File — New parameter File

Hoc vién: Dé Tién My 44 Chuyén nganh: Ky thugt di¢n ti
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Truwong Dai hoc Sao Do Ludn van Thac si

| Creste 5 new parsveter file i L =)

Hinh 2.26. Giao dién mé phan mém Sigma Win.

Man hinh s& hién thi series cua céac dong dong co YASKAWA. Tién hanh chon
dong dong co dang str dung (vi du: & day chon SGDM):
he5 & Bolane :erh =
[ |

Ready T [ femme [ =

Hinh 2.27. Chon dong co trén phan mém Sigma Win.

Sau d6 chon cong suit dong dinh muc cua timg loai:

Tham khao mién phi cac tii li¢u khac tai luanvantot.com
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Hinh 2.28. Chon théng s6 déng co trén phan mém Sigma Win.

Man hinh chinh dé cai dit thong sé nhu sau:

Hoc vién: Dé Tién My 45 Chuyén nganh: Ky thugt di¢n ti
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Luan van Thac si

B e S
File View Operations Parameters ServoSetup Help
DFd & Hl< O LY T4
T EE!
Liser Faramerns |
Cal PaNo._ [Code |Descipta [ Vabe Uitz | )
= Basic Swich P00l BRRMO Function Selection Badc Smich 1 - [T el
= FopSwich Fl) BRFM1 Funcoon Sestion Anplcaion Swich | |- Ll o)
- LopSwich P02 BRRM2 Function Sekcton Aplcaion Swich 2 ooy |- u 11
- BppSwih Pl BRRM3 Furtion Salcton Apleaion Swick 2 LI1]ile (e
Gan IFr00 LOOPHZ  EpeedLocpGan 40 He [ 1 2000
- Gan Fm PITIME Speed Loop megrizion Time Conzlan. 2000 0.0 15 i ] 2000}
= Gan IFriin2 POSGN Prigitions Loon Gain AN 145 1 20 an|
= Ban Fril03 JUAD Inema Fatia nx 0 noom 0]
- Gan [Fril0d LOOPHZ2  2ndSpeedLoopGan 0 K 1 A0 0
Gar IFrii08 PITIMEZ  2ndSpeedLasp Integrason Time Cerstant 2000 C.0Mme 15 S1200 2000
Gan 0B POSGNZ  2rd Posisen Locp Gan 401 1 20m A0l
= Gan FFrl0? BIASLY Bias Level 0 mpm ] 450 g
- Gar Frilng Blasal Hlas Wickh Addhen 7 e unies ] A T
- Gan i) FFBN Feed Fomad 0% o 1w u =
- Gan Friidi FFALT Food Fomsad Fben Time Coruttan 0 001me 0 00 0
Gan L] GNMODE  Gardidlsled Apoicstion S/ - 00 i
= Gan FrdC TROMEW  Wods §wilch (Toroue Refaencel 200 % ] &0 LY
= Ban [Frann REFMSW  Mnde 5wiich (Speed Rl nes) 0 pm ] 100 i
- Gar FroiE ALTMSW Wieds Sunich [Ancelahion R elaece) 00 0pmd'e: 0 Am 0
- Gar IFrI0F ERPMEW  Mods Bwitch Emo Pube) 0 oo unics ] 10000 0
Gan Fri11l ATAT O Ao Tunmng Rleloled S - o ony
Gan i1t VOBGN Spred Fredoech Comparsaion 100 % 1 500 100}
- Frsiion Froil PRETEW  Pomiion Contrl Confiouration Command S nom_ |- i i e
- Fosiinn Frim PERAT P Divison Rabn 16384 F/R 16 58 T53Ed
- Pusiian Fra; RATE Electroriz Gaw Flatin Humerslor] 4 | 1 B85 4
Poaton Frii RATA Elecironic Gom A otin [Denomnator) 1 1 G556 1
Posilion Fr2d AICTIM Praslon figlerence Scc/Det Comlant 0 001ms 0 400 o
- Puaibn Frizo? MTLMT i Tum Limk. 5535 iev ] B35 Liked
= Poslion Fra? CHFILSW  Powlon Relesence Funclion SW0 oom__ |- L1} ULy
- Powion Frig SOMHL  Poslon Reterence & Fiker Time Coraiant 0 0inme 0 8400 )
-  |Spesd Fril WREFGH  Spoed Refwenca Gan 600 001 drgec s 150 a0 LE -
Resdy [SGOM- DA | |0ffline Advanced

Hinh 2.29. Giao dién diéu chinh théng sé dong co trén phan mém Sigma Win.

be cai dat ché do vi tri, ta lam theo cac budc sau:

Pn000 (lira chon chirc ning chuyén d6i co ban 1):

chon position

B Sigmia Win - [Untitieel] =l =]
File View Opertinn: Pacsmessrs Seren Setup Help
DS 0E e &dal 0|
[ |
Uzer Palzmaters |
Units | Serva Min [ Max Default =
Bagin Swlch - o
Aop Swichs Pl BFEMT | 00ad;
op Swlch Fr(T BFFMZ Fur[ o)
—  fpnSwich Pl |BFFM Furn | Tt
= Gain FrC0 LOOPHE.  Spay .. 1 2000] 40
- Gan Fr10 FITIME Spe|  NERRD Diaecion Sel iE 51200 200
= Ealit ik FOSER [Foa i 20 40
- |Gan Fril0a IL0AD [lne [0 W s Forward =] [ 0000 q
= sy Bt LOOPHEZ  2nd] ol 1 CoriralMods Sel ik 20a0) 8
3 Gan Frills FITIMEZ i 15 51200 2000
—  |Bdn Fnile FOSEN2  [2nd| [0 Spesd = 1 2000| 40
- fan Frl 07 BloslY Bl [0 Speed P i a0 [
- G Pim mesn el A —— | 7
= T 12 Toraue
S T : T .
—  Gan FrilE BNMODE  Bar| |5 Peset Snaee ¢ Pocd et I B
= Gisn Frifc TROMSW  Mod |5 Preset Speed ¢ Torque [ 00 0
- Gan Zali FEFMSW Mo |2 Pogition ) Spsad (anaby| b il RO q
-  Gan FrrlCE |SCCMSW | Mod - b i 0 q
- Gan FrelCF ERRMSW M Tk Eetenl [ 00| i
- Gan Frl10 FraT [an = | 07|
= Bairt L5 {YOREN  |Spestieechack ko : | 0 Lk ]| LY
v Pasiion Fraio FRSTSW | Pezbion Conbrol Corfiguretian Cormersd 5W ) ooag | noog;
= By \Ewidr {FERAT | PN e . | TEAB4 P/ 1 T6; Jed] RLE
3= Fasilion Fr202 FRaTB | El=chonic Ges B ahio K umersto| 4 - 1 FSETS 4
—  [Phdion |Phata RATA | Etecironic Ges Haa |enomietor] 1 2 1 55| k|
- Podin Pl ALCTIM | Feahon Fedaiencs soedDee Condanl I 0 00 i a0 0
—  Posin  PeE IMTLMT Ml Tum Lk | GBS e ] esE| GRS
= Pasilon Fril7 CHEILSY  Poabon Refaience Funchion Sw ooon |- L1} [0;
> Pasition Fralg S_CrFIL | Peaiion Réference S Fiker Time Constant | LR a G400/ q
- Speed PRl VREFBN | Spead Fiefaiercs 6 an 0007 A o 15 3000 | =1
Reedy SGOM-"""DA Cfline [ Babvanced
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Hinh 2.30. Cai dét théng sé diéu khién vi tri trén phan mém Sigma Win.

Pn001 (lga chon chirc nang chuyén ddi ung dung 1): chon Use Abs. Encorder as
Inc Encorder.

Hoc vién: Dé Tién My 46 Chuyén nganh: Ky thugt di¢n ti
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T Sigrmn Win - [Unitied] o ==
File Vimx Qpersch

Servg Senm  Help

|D|—-’HQI. G LT
[
User Parameters |
Coateqory P Ha Code: TDesznption | Vahe [lnit 1 Seawn Min__ | May Ditult B
@ BancGeich Prlib) HPAKD Furclion Seection Baiie S aich 1 |- [i] i
= Bulin BRRMI Furgler Sskchiednakcdie Sukchd T nana__ AW' 2
* Aos A2 [BFRMZ Furd Funetion Selection Ap P Switch 2 1 1 o
= Ao Saich Pl BFAMI Fury [
- [ Frlm LOOPHZ  Spof 1 2000 41
- [ Fnll |FTIME Spe{  Pbbied Speaedd Cavred 15 51200 20|
= Tisn Fridz |PO3EN Fus 1 Failf] 41
—  |gen Prild  LLOAD Irar] |0 Hore =) [ 10000 i
- Giain Pridt LOORHZZ  2rdl  Faghied e 1 20m 40
- [ Frils |ATIMEZ 2rd 15 &1200 Ei]
= {han PnilE, PUSGHZ, 1o E it e
—  |Ban Foll?ElAEL Eis] i a5l 1
—  [Gan EnlE |HiAsAD Bl 0 210 7
- [ FrlE |FrEH Fred i 1 I -
= fian Frl |FALT Fee| 0 Eann 1
= Gian Frll8 |GNMODE G e
= Gisn PrldC (TROMIZW Med [i [l Ee
- Giain il (REFHZW M [ 10000 (]
- Gan FrilE ACEHEW  Med - i a0 i
- G FrilF ERFMEW  hiod ok Capecsd i foain 1
- G Pat1d | Ori L—-I -# ang
—  |Gan Palti | __Gpead o T LLIg: T i [T} 10
—  [Fomion Fizm Pl 0ol Conlgualon Command 5 oom__ |- [ oo
- Paslen Fn2ll P Divisce Aelic 16384 P/ I =
= Paslen Fn2l2 Elechoric Gimat Al [Humersto] 4 - 1 EESI5 4
= Faslon Fn2id Elechione Geai fisin |Denomristn)| - 1 6553 1
= Pasilien Fn2bd Fastion Fsfersree Aoe/De Canslen) 0 001N [i £400 [l
- Pasition Frdls Mubi Tun Liric 65525 v i [i €535 6N
- Patiten o2y (CMFILSW  Postion Flafsrerce Fusction S oo |- i [
- Faston o2t |5.CMAL  PostionRefererce § Fiter Tone Constant 0000 i £40l [l
—  Speed a3l VAEFGN  Sposd Rofucres Gan B0l 1 01 A st 1] 2000 el -
Rendy [sGOM-Da | [Efline [ [ahvanced

Hinh 2.31. Cai dat thong sé encoder trén phan mém Sigma Win.

Pn200 (1énh c4u hinh diéu khién vi tri): chon A Phase + B Phase (x1) Positive
Logic.

B Siarme Wi - TUntitiest] = &=
File  Wiew O Rasarmeters Servo Setup Help
Er I
|-
et Faremerees |
Eals, Fr Ho. Cade D ez ciigbion [ Seva [ Min | Mau Datault -]
@ A Seioh [PHO0 el Furchon belnchon Bemc Srfh | | oo
—  ampSwch |Peodi |EPRm i Al | oo
@ fpplwich PO (e = ity
—  dppdwich | Prdd |EPFkI i
i G P00 {LOOPHZ 1 000 A0
— Gy Prm |PITIME 15 51200 |
—  Gen |Prrinz O - i oo 40|
—  Gen P LOAG : 3 = ] 000 i
—  Gen P14 Loope2 ~| 1 00 10
— Gk P10 FITIMEZ 15 Lage i) 2000 |
— = Pn106 FOSGH2 L 1 2000 40|
—  Gan Pri7 [BASLY 5 ori - Fulre. Hepsiive Lo 3 o 450 [i
= Gab [PwiGa |ElAzaD B O + C0w. Hedanue Legic: | [ ] 7
—  Gan P10 (PRGN Feed SEreie R e [l [jaaere toae 1 i 100 [1 ul
- Gab Priina, FFFILT Facd aet e (3. hegoive Loge s | o 40 o
- Gain P18 GNMODE Gair| oo
—  lfen FriinG TROMSW  Mod  heoed | ey i fied 21|
= Genn P REFMEW  Med [0 UeLing Driver Signels =] ] 0 fi
—  Gen PHIE ACCHEW  Med it o 0 fil
- Gain PrioF (ERPMEW Mod | DE I Cancal o Rl s
= Gy P10 ATAT Orir} | oo of
—  @en Pt VOGN B i = TS 1 500 100
& oo el PRSTSW  Positen Conniol Cerfigration Command 50 oom__|- oo
—  Postin P FGRAT PG Divisrors Fialr 163 P A i it LTI =]
- Posiion Protz |RaTE Electoone Gear Falo (N umesso] b 1 (S 4|
— Pazicn | P AATA, Etmciroric Gaar Flalio [0 s namiaso] 1 = 1 B 1
—  Posim P4 \ATETIM  Position Referancn AccTias Cormtani 00t [ 20 [
—  Foin |Fnas MTLMT Mk T urm Lt 65535 1 0 Eeeis  gseis)
—  Paaliw ] CMFLEW  Pasilon Plaferance Function 5w £ (i) i
= Pasition Prama 5_DMFIL Paosition Asfenence 5 Fiksr Time Canstand o ooms 1] 400 o
— Speed P00 WAEFGH Epund Asfermnce Gairt BN CLOTY Al 55 150 =000 D0 -
Bieady SEDM-—DA (o= | Advanced

Hinh 2.32. Cai ddt kiéu pha encoder trén phan mém Sigma Win.
Pn201 (ti I¢ phan chia PG): cai lai thanh 200 P/R
Pn202 (ti 1é thiét bi dién tir) tir s6 thanh: 8192

Pn203 (ti 1¢ thiét bi dién tir) mAu sb thanh: 1000
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Va ta s€ dugc cac thong s6 nhu hinh dudi day va hoan tat viéc cai dat cho
driver:

Hoc vién: Pé Tién My 47 Chuyén nganh: Ky thugt dién ti
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[ e
[ Sigma Win - [Untitied]
File View Operations Parameters Servo Setup Help
Ded| g b ace L&+ C
L=
User Paramaters |
[Category _|Pnto___|Code | pti [ vaue [Units [ Servo [ Win | Max | Dofaun I =]
a Basic Svitch  Fra00 BPRMO Furction 5 elecion B asic Svaich 1 0 |- 0000 00|
- o Switch  Fra0l BPRM1 Function Selection Application Swich 1 o000 |- 0000 £aoo|
- App Switch  Prionz BPRMZ Funstion Selection Application Svitch 2 - ooon 0a0o|
- App Switch  Pro03 BPRMI Furclon S election Aoplication Svatch 3 - opag 00z|
- Gan Prilon LOOFHZ  Speed Loop Bain 40 Hz [} 1 2000 4|
= Gan Priiot FITIME Spesd Loop Integration Time Constant 2000 001m: [l 15 51200 Zo00|
- Gan Prilnz |POSGN Postion Loop Gan 40 1/ o 1 2000 an)
= Gan Prilng JLOAD Inettia Ratio [ 0 a 10000 of
= Gan Pril 04 LOOPHZ2  2nd Speed Loop Gain 40 Hz [ 1 2000 an|
- Gan Prilos PITIMEZ 2nd Speed Loop Integration Time Constant 2000 001ms [} 15 51200 2000}
= Gan Pril 06 POSGNZ  2nd Position Loop Gain 40 175 [ 1 2000 40|
- Gan Priln7 BIASLY Bias Level o pm [ o 450 of
= Gan Pring BIASAD Bias Widh Addibon 7 rof unitz 0 a 250 7l
= Gan Pril 09 FFGN Feed Forward 0% i a 100 ol =)
~  Gan Prina (FFFILT Feed Forward Filler Time Canstant 0 001ms [ i a 6400 0|
= Gan Pril DB GNMODE  Gain-Related Application S/ oooo |- o0 0|
—  Gan Priloc TROMSW  Mode Switch (Torgus Fielererce] 200 = [ o a0 00|
= Gan Priin REFMSW  Mode Svstch (Speed Reference| 0 o 0 a 10000 of
= Gan Proi OE ACCMSW  Mods Swich [Acceleration Peterence] 0 10pmis [ a 3000 of
= Gan Pra OF ERPMSW  Mode Swatch (Eror Putse] 0 ref units | i o 10000 0|
= Gan Pri1n RTAT Gnine Auto Tuning Related S/ o010 |- (] ool
= Gan Prilii VOBGN Spead Feadback Compensation 00 % i i 500 10|
- Pt Fro PRSTSW  Postion Contici L ormemand 5w oom |- G000 G|
- Pasition Prizot PGRAT P Division Fratio 200 PR [ 1% 16364 16304
- Faitian Pronz RATE Elsctionic Gear Ratio Numerstor) - il i 65535 4
- Pasiton Pri2n3 |RATA Electronic Gear Aatio [Deromnator) 1000 |- [1] 1 65535 1
= Faition Prafid ACCTIM Fosition Feference Acc/Dec Constant 00i1ms [} a 400 0|
— Pasiton Pridf MILMT beduli T urn Lirsit [___65535] e [1 0 B8535 E5535|
- Fosition Przo7 CMFILSW  Position Rieference Function SW 000D |- ooan oo
- Fasition Profg 5_CMFIL  Podtion Relerence & Fiter Time Canstant 0 0.01ms [ a 400 [
- Speed Pra300 WREFGN Spesd Relsrence Gain BO0 001V /Arated sp o 150 3000 &00) -
Ready SGDM-=+-DA| Offlin |Advanced -

Hinh 2.33. Cai dat phan mém Sigma Win hoan tat.
c¢. Van dién tu:
Véi dé tai ndy nhém tac gia chon Airtac 4V110 - 06 c6 thong s6:
Port size: 1/8"
Ap suit hoat dong: 0,15 — 0,8 MPa.

Loai van 5 ctra 2 vi tri.

Nhiét 49 hoat dong: -20°C + 70°C.

1a dang van khi nén tic dong dién 24V, 110V, 220V dung dé diéu khién cac co
céu chap hanh nhu xi lanh khi nén (Hinh 2.30).

4

Hinh 2.34. Xi lanh khi nén.

d. Xylanh tac dong hai chiéu (Xylanh tac dong kép)
Xylanh tac dong kép dugc thé hién nhu trén Hinh 2.31
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Hinh 2.33. Xylanh tac dong hai chiéu

2.4. Khbi cam bién

Hoc vién: Dé Tién My 48 Chuyén nganh: Ky thugt di¢n ti
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Khéi cam bién 1a bo phan khong thé thiéu trong qua trinh diéu khién robot.
Nhiém vu 1a ldy thong tin dua vé khéi xur 1y trung tAm dé dé xir Iy sau ddy khdi diéu

khién trung tdm diéu khién khéi chdp hanh theo diing hoat dong cta robot.

a. B6 ma hoa xung vong quay:

B6 mé hoa xung vong quay (encoder): La thiét bi phan ctng thiét yéu cia hé

thong dong co servo cé tac dung phan hoi toc do va vi tri.

Thong thudng, bd mi héa xung vong quay nam trong hodc dugce gin véi dong
co servo. Trong mdt vai tmg dung, bd mi hoa xung vong quay la thiét bi duoc ga lap
riéng biét v4i dong co. Cach ga lip nay gitp cho bd ma hoa xung vong quay ghi nhan
duoc cac thong s6 khac anh huong dén hoat dong cua dong co servo. Co hai dang bd
ma hoéa xung vong quay chinh: B6 ma héa xung vong quay ty 1€ (incremental) va b
mi hoa xung vong quay tuyét dbi (absolute). Cau tric vat 1y cia bd ma hoa xung

vong quay quyét dinh dang tin hiéu phan hoi.

iy

o

'
o —

i
X

Hinh 2.36. Cdu triic vt 1y b¢ md héa xung vong quay.
b. B0 ma hoa xung vong quay ty 1¢€:
Ap dung nguyén 1y quang hoc sir dung mot dia thuy tinh trong subt dugc in cac
vach d6i xtng theo khoang cach déu. Pia nay dugc gén ¢ dinh voi truc dong co va

quay cung rotor cua dong co.

Cac vach trén dia dugc phat hién boi mot cam bién quang dién. Pau ra ciia cam
bién thay doi moi khi co su thay doi tir sdng sang toi hodc tir toi sang sang. Toc do
thay do6i nay ty 1€ thuan véi van toc dong co. Pau ra ciia bd ma hda xung vong quay
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la mot dai xung ty 1€ véi van toc dong co. Pau ra nay doi luc con duge goi 1a tin hi¢u

Pha A.

Hoc vién: D6 Tién My 49 Chuyén nganh: Ky thudt di¢n tir
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Nhu vdy, véi bd mi hoa ndy ching ta khong thé biét dugc chiéu quay ma chi
biét duoc toc do cuia dong co. Pé biét duoc chiéu quay, bo ma hoa xung vong quay ty
1¢ can lip thém mot cam bién quang thir hai, cach cam bién thir nhat mot khoang cach

nhét dinh.

B

Hinh 2.37. Bo md hoa xung vong quay ty lé.

Khi thay doi chiéu quay thi xung ciing thay d6i vi tri ciia cam bién thir hai dugc
lap & tri tri sao cho sy thay d6i sang t6i lam cho dau ra ciia cam bién thir hai léch pha

90° so v6i cam bién thir nhat.

Quan hé giita cac xung nay duoc goi 1a cham pha 1/4 chu ky. Bing cach so sanh
hai ddy xung léch pha nay, ngoai xac dinh duoc van tbc quay con cé thé xac dinh
duoc chiéu quay. Pau ra tir cam bién thr hai con duoc goi 1a tin hiéu pha B. Bén canh
tin hiéu pha A va pha B, bo mi héa xung vong quay c6 thé c6 dau ra thir ba dugc goi
13 pha Z. Pha Z chi xuit di mot xung ng v6i mdi vong quay. Tin hiéu nay c6 tac
dung xéc dinh vi tri géc ban dau hodc vi tri tham chiéu.

Pha 7Z

-
il

Hinh 2.38. Pha Z b md hda xung vong quay.

B6 ma hoa xung vong quay ty 18 st dung xung tham chiéu nay 1a diém bét dau
dé tir 36 x4c dinh vi tri tuyét ddi béng cach dém sb xung bat dau tir mot vi tri da biét.
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c. B mi hoa xung vong quay tuyét ddi:

Hoc vién: Dé Tién My 50 Chuyén nganh: Ky thugt di¢n ti
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Hinh 2.39. B6 md héa xung vong quay tuyét doi.

Bo6 mi héa xung vong quay tuyét ddi ciing sir dung mot dia trong sudt; nhung
thay vi ding cac vach in, dia ndy ¢ cic ving trong suét va viing mo sap xép theo ma
nhi phan. Mdi bit ma hoa 1a mot ving riéng biét trén dia va cac cam bién quang s&
ddng thoi doc tat ca cac ving nay.

Dir lidu doc tir dia 1a duy nhit Gng véi mdi vi tri goc cia truc dong co. Dir liéu
nay c6 thé duoc giri di tir bd ma hoa theo phuong thirc song song hodc dugc chuyén
d6i sang kiéu dir lidu ndi tiép. S bit trong ma dit lidu quy dinh d6 phan giai goc cua
bd ma hoa xung vong quay.

Encoder =
(incremental)

Absolute Fosition Elecinonics
with Blattery Back-up

Hinh 2.40. Bong co servo co bo ma hoa tuyét doi.
Theo 1y thuyét, mot bd ma hoa xung vong quay c6 do phan giai 12 bit sé sinh ra
4096 ma don nhat khi quay mot vong 3600; hay noi cach khac khi truc dong co quay

duoc 0,088° s& xuit ra mot ma don nht. Cé nhidu yéu td anh huong t6i viée ting
thém so goc thyce té nhung bd ma héa 20 bit cling khong phai 1a hiem gap.
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Mot phuong phap khac dé xac dinh vi tri tuyét d6i 1a két hop mot dang dic biét
clia bo mi hoa xung vong quay ty 1& véi mot b nhd phan cing cing véi mot phan
mém riéng thay vi st dung chiéc dia dit do ctia bd ma hoa tuyét doi.

Thiét bi st dung cac xung liy tién tir bd ma hoa dé tao mot vi tri a0 tuyét ddi
trong bd nhd phan cimg. Nho ¢6 pin, bd nhé duoc duy tri ngay ca khi ngit ngudn cua
hé théng.

Hoc vién: D6 Tién My 51 Chuyén nganh: Ky thudt di¢n tir
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Ca hai dang bo ma hoa xung vong quay tuyét déi déu c6 thé gui phan hoi vi tri
can thiét dén bo diéu khién dong co servo.

d. Cam bién quang:

Cam bién quang gom: B9 phat quang c6 thé sir dung anh tia hong ngoai, anh
sang do, lazer; bo thu quang c6 thé sir dung tranzitor quang, diode quang.

Model: E3F-DS10C4

DPAu ra: NPN, 3-wire NO

Kich thudc: 18mm

Phat hién khoang cach: 10cm
Lam viéc dién ap: (10 + 36) VDC
Dong ra: 300mA

Lop vo vat li¢u: ABS

Céch du: nau - V+; xanh — mass; den: dau ra tin hiéu dua vao PLC (Hinh
2.41).

Hinh 2.41. Cam bién quang.

2.5. Nat 4n

Lam nhiém vu thao tac cac hoat dong ctia robot béng tay va su dung dé cit
ngudn khi xay ra su ¢ (nut ding khan).

2.6. San phim sau khi ché tao
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Hoc vién: Dé Tién My 52 Chuyén nganh: Ky thugt di¢n ti
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Hinh 2.42. M6 hinh ddy chuyén boc xép hang héa tw dong.

2.7. Két luan chwong 2

Tac gia ciing da tién hanh nghién ctru thiét ké, ché tao thi cong va lap dit cac
chi tiét co khi thanh mé hinh ddy chuyén bdc xép hang héa ty dong hoan chinh. Cac
thiét ké trong pham vi nghién ctru ndy duoc xac dinh vai 2 tiéu chi gom tbe do va vi
tri trén truc dong co. Cac két qua trong Chuong 2 ciing d3 xem xét dén bai toan vé
hiéu suat van hanh va khong gian 1am viéc. V&i viéc diéu khién vi tri bang cach két
hop giita PLC — Pong co — HMI thi viéc diéu khién, giam sat hoat dong cua day
chuyén bbc xép hang héa tré 1én chinh xéc, linh hoat va chét lugng; giam thiéu cac
sai sot va giup ngudi thao tac c6 thoi gian cho cac cong viéc khac.
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Hoc vién: Dé Tién My 53 Chuyén nganh: Ky thugt dién tr
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CHUONG 3: THUC NGHIEM VA PANH GIA KET QUA
3.1. Cac thong s cin dinh gia

Tai nang 16n nhat
Nang suét
Do chinh xac 1ap lai
Khoang di chuyén truc x
Khoang di chuyén truc y
Van tdc dich chuyén
3.2. Thwc nghiém va danh gia két qua

3.2.1. Luu d6 thuit toan

Start
\
Cai dat
—_—
dyma vit
- <
én vit
f
sap vat
b,
Cac kb
chuyén v
1toa 0o
\
[
An
tha vat
b
1
Bang t +diém 0
-l
\ )
. \ S
D |”
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Hinh 3.1. Luu do thudt todn diéu khién ddy chuyén boc xép hang héa tw dong.

Budc 1: Dé thuc hién mot chu ky lam viée cua ddy chuyén ngudi van hanh an
nut “start” trén panel diéu khién lac nay moi bd phén trén day chuyén duoc nhan 1énh
va s& thuc hién 1énh dé day chuyén 1am viéc theo chuong trinh 1ap trinh.

Hoc vién: Dé Tién My 54 Chuyén nganh: Ky thugt di¢n ti
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Budc 2: Chuong trinh chinh kiém tra cac diéu kién du vao (diéu khién bang
nut 4n, diéu khién bang man hinh cam tng HMI).

Neéu thyc hién bang nit an thi s€ kiém tra cac cam bién.

Néu thyc hién bang man hinh cam tng HMI thi kiém tra qua trinh cai dat thong

Néu khéng thuc hién qua trinh cai dit thong sd thi s& thay doi ché do diéu
khién.

Néu thyc hién qua trinh cai dat théng sd thanh cong thi s& kiém tra cac cam
bién.

Budc 3: Xac dinh toa do X, Y.

Néu khong xé4c dinh dung toa do X, Y can dén thi s& quay lai kiém tra cac cam
bién.

Néu xéac dinh ding toa do X, Y can dén thi s& kiém tra khay chtra.

Budc 4: Khay chira.

Néu khong c6 khay chira trong kho chtra thi s& quay lai budc 2.

Néu ¢o khay chura trong kho chira thi s€ thuc hi¢n 1énh va két thuc qua trinh lam
viéc.
3.2.2. Chwong trinh diéu khién

Chuong trinh diéu khién c6 thé duoc viét bang nhiéu phdn mém khac nhau.
Trong dé tai nay, phin mém dugc sir dung 1a phan mém lap trinh PLC Mitsubishi GX
Developer. Phan mém PLC Mitsubishi GX Developer duoc st dung rong rii trong
cong nghiép, dé sir dung, hoat dong on dinh va thich nghi duoc vi moi truong cong
nghiép.

Chuong trinh diéu khién va giam sat hoat dong day chuyén bdc xép hang hoa tu
dong duogc thé hién chi tiét trong Phu luc 1.

3.2.3. M6 hinh thyc nghiém

- M6 hinh thyc nghiém dugc thé hién nhu trén Hinh 3.2.
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Hoc vién: Dé Tién My 55 Chuyén nganh: Ky thugt di¢n tiv
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Hinh 3.2. M6 hinh thuc nghiém.

3.2.4. Két qua thwe nghiém

Pé kiém chimg két qua dat dugc theo thong sb ky thuat di dé ra, tac gia dé tai
tién hanh thuc nghiém kiém tra quéa trinh hoat dong cta day chuyén bdc xép hang
héa. Két qua hiéu chinh sau 5 1an thuc nghiém dugc trinh bay trong Bang 3.1.

Bdng 3.1. Céc théng sé co ban cia ddy chuyén boc xép hang héa.

STT | Céu tric cia diy chuyén Théng s6 k§y thuit
1. | Tai nang 16n nhat 5kg
2. | Nang suat 1000 san pham/gio
3. D0 chinh xac lap lai + 0,25 mm
4. Khoang di chuyén truc x 600 mm
5. |Khoang di chuyén truc y 600 mm
6. | Van toc dich chuyén ti da 1000 mm/s
7. | Kich thu6c day chuyén: dai 2000 x 1500 x 1200mm
X rdng X cao:
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Giao dién diéu khién day chuyén bdc xép hang hoa tu dong dugc thé hién trén
Hinh 3.3.

Hoc vién: D6 Tién My 56 Chuyén nganh: Ky thugt dién tir
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Hinh 3.3. Giao dién diéu khién ddy chuyén béc xép hang héa tw dong.
Nhan xét:

Trong qua trinh thiét ké day chuyén, viéc xac dinh va chon lua chinh xac cac
thong s6 cua thiét bj s& gitp cho hé théng day chuyén bdc xép hang hoa lam viée tre
nén tin ciy va nang cao kha ning 1am viéc an toan. Qua trinh danh gia, kiém tra cac
thong s6 cua diy chuyén bdc xép hang héa cho két qua van hanh tt, 4o chinh xac
cao va tin cdy. Sau gin 2 thang van hanh, san xuit thir nghiém, day chuyén da dat
duoc myc tiéu ciia dé tai da dat ra. DAy 1a co so dé trién khai cho cac doanh nghiép.

3.3. Hwéng din van hanh diy chuyén

3.3.1. Piéu khién bing hé thong nit 4n trén mé hinh
Budce 1: Cép nguén dién cho mach lyc va mach diéu khién
Sau khi cip ngudn cho day chuyén ngudi van hanh thuc hién cac budc sau:
Kiém tra niit 4n dimg khan: Chuyén nat dimg khan vé vi tri san sang lam viéc

(cap nguon cho mach diéu khién).
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Kiém tra b phan di€u khién: Nguoi van hanh kiém tra modul di€u khién da
duoc cap dién hay chua, cdc cdm bién da san sang lam viéc chua ?.

Kiém tra b phan mach lyc: Nguoi van hanh kiém tra cac driver, bo phan dong
cat co tiep diém da dugc cap dién ?.

Budc 2: An nt thao tac “HOME”

Nguoi van hanh trude khi van hanh robot can 4n nat thao tac “HOME” trén

panel diéu khién dé cac bd phan ciia robot vé vi tri gbe trude khi c6 mot chu ky 1am

Hoc vién: Dé Tién My 57 Chuyén nganh: Ky thugt di¢n ti
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viéc méi, viéc 4n nut thao tac “HOME” nhim muc dinh reset lai cic cam bién, bd
diéu khién céac thanh ghi,... d¢ sin sang cho lan 1am viéc téi dugc chinh xéc.

Budc 3: Kiém tra b phan kho chtra

Ngudi van hanh kiém tra bo phan kho chira xem trong kho chira dé c6 khay hay
chua, néu khong c6 khay day chuyén s& khong duoc phép hoat dong.

Budc 4: An nut thao tac “START”

bé thyc hién mdt chu ky 1am viéc cua day chuyén nguoi van hanh an nut “start”
trén panel diéu khién Iuc ndy moi bo phan trén day chuyén dugc nhan 1énh va s€ thuc

hién 1énh dé day chuyén lam viéc theo chwong trinh 1ap trinh.

Budc 5: Ding day chuyén trong qué trinh hoat dong

Néu trong qua trinh day chuyén lam viéc nguoi van hanh muén dimg day

chuyén ¢ bat ky thoi diém nao thi chi viéc an nlit “stop” trén panel diéu khién.

Khi day chuyén gap su co dé bdo vé bo phan diéu khién thi ngudi van hanh str

dung nut thao tic khan cap trén panel diéu khién dé dimg khan cip day chuyén (Hinh

3.4).
®@ 0 @

Hinh 3.4. H¢ thong niit bam.

3.3.2. Diéu khién bing man hinh cam rng HMI
Budc 1: Cip ngudn dién cho mach luc va mach diéu khién
Sau khi c4p ngudn cho robot ngudi van hanh thuc hién cac bude sau.

Kiém tra nit an dung khan: Chuyén nat dung khan vé vi tri san sang lam viéc

(cAp ngudn cho mach diéu khién)
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Kiém tra bd phan diéu khién: Ngudi van hanh kiém tra modul diéu khién da

duoc cap dién hay chua, cac cdm bién da san sang lam vi¢c chua ?

Kiém tra bd phan mach lgc: Nguoi van hanh kiém tra cac driver, bo phan déng

cat co tiep diém da dugc cap dién ?

Budc 2: An nut thao tac “HOME”

Hoc vién: Dé Tién My 58 Chuyén nganh: Ky thugt di¢n ti
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Nguoi van hanh trude khi van hanh robot can an nut thao tdc “HOME” trén
giao dién cam ung HMI dé cac b phan cua robot vé vi tri gdc trude khi c6 mot chu
ky lam vi¢c méi, viéc an nut thao tac “HOME” nham muc dinh reset lai cdc cam bién,

bd di¢u khién cac thanh ghi,... d€ san sang cho lan lam viéc t&i dugce chinh xac.

Bude 3: Kiém tra b phan kho chtra

Nguoi van hanh kiém tra bo phan kho chira xem trong kho chira di c6 khay hay
chua, néu khong c6 khay day chuyén s& khong duoc phép hoat dong.

Ngudi van hanh sé& kiém tra trén man hinh cam tmg HMI c6 canh bao trong kho
chtra ¢6 khay hay khong.

Budc 4: An nit thao tac “START”

Pé thuc hién mot chu ky 1am viéc ctia diy chuyén ngudi van hanh an nuat “start”
trén giao dién cam ung HMI luc ndy moi bd phén trén day chuyén duoc nhan 1énh va
s& thyuc hién 1énh dé day chuyén lam vi¢c theo chuong trinh 13p trinh.

Budc 5: Dung day chuyén trong qua trinh hoat dong
Néu trong qua trinh day chuyén 1am viéc nguoi van hanh muén ding day

chuyén & bét ky thoi diém nao thi chi viéc 4n nat “stop” trén man hinh cam tng HMI.

Khi day chuyén gap su cb dé bao vé bd phan diéu khién thi nguoi van hanh str
dung nut thao tac khan cép trén panel diéu khién dé dimg khan cap day chuyén.

Budc 6: Giam sat va thay d6i cac thong s cua day chuyén
Trén man hinh cam tng HMI cé hién thi cac thong s6 cuia ddy chuyén dé ngudi

van hanh giam sat hoat dong ctia day chuyén nhu: Tan sé phat xung va tdc do cua cac
dong co trén day chuyén.

Néu muon thay doi cac thong s cua day chuyén ngudi van hanh chi viéc thao
tac dat lai cac thong so trén man hinh cam tmg HMI sau d6 luu cac thong s6 mai dat
thi robot s& thuc hién Iénh lam viéc vdi bo thong s6 moi.

3.4. Két luan chwong 3

Trong chuong 3 di trinh bay nhimng két qua nghién ciru trong qua trinh thuc
nghiém trén mé hinh day chuyén bdc xép hang hoa. Toan bd phan thuat toan diéu
khién, do luong, loc da dugc thuc hién trén phﬁn mém CX — ONE va NB — DESIGN
ctia hang Omron. Céc két qua thuc nghiém trén mo hinh that di chimg minh sy dung
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dén cta thuat toan va cach tiép can. Qua trinh danh gia, kiém tra cac thong sb cua day
chuyén bdc xép hang héa cho cac két qua van hanh t6t, do chinh xac cao va tin cay.
Cac dong co dugc tinh todn va chon lya véi do du trit cong suét 16n dam bao duoc
ning sudt hoat dong cua diy chuyén véi cac tai trong thay d6i va dat dugc muc tiéu
cua dé tai da dit ra.

Hoc vién: Dé Tién My 59 Chuyén nganh: Ky thugt di¢n tiv
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KET LUAN VA KIEN NGHI
1. Két ludn

Ngay nay, nghién ctru vé cac hé théng ty dong héa trong cac diy chuyén bdc
xép hang héa da tré thanh mot trong nhitng chu dé nghién ctru chinh, nhiéu hira hen,
nhiéu thach thirc trong giéi han 1am ciing nhu trong cong nghiép va da tré thanh mot
linh vuc nghién ctru da nganh c6 do phuec tap cao.

Tac gia ciing da tién hanh nghién ciru thiét ké, ché tao thi cong va lap dat cac
chi tiét co khi thanh mé hinh day chuyén bdc xép hang hoa tu dong hoan chinh. Cac
két qua thiét ké trong pham vi nghién ctru nay dugc xem xét v6i 2 tiéu chi gom: Tdc
dd va vi tri trén truc dong co. Cac két qua cua dé tai cling da xem xét dén hiéu qua vé
hiéu suit van hanh va khong gian lam viéc. Véi viée diéu khién vi tri béng cach két
hop giita PLC — Pong co — HMI thi viéc diéu khién, giam sat hoat dong cta day
chuyén bdc xép hang héa tré 1én chinh xéc, linh hoat va chét lugng; giam thiéu cac
sai sot va gitp nguoi thao tac c6 thoi gian cho céc cong viée khac.

Dé tai “Nghién ciru ving dung PLC FX3U va man hinh HMI dé diéu khién, gidm
sdt hoat dong ciia ddy chuyén boc xép hang héa” da thuc hién dam bao cac ndi dung
cu thé la:

1. Thiét ké, ché tao va lap rap hoan chinh mé hinh day chuyén bdc xép hang hoa
tu dong c6 kha niang Gmg dung trong cong nghiép dam bao tinh khoa hoc, tinh tham
mi, tinh thuc tién, tinh kinh té, tinh nang k¥ thuat, phu hop véi thuc té, dé van hanh,
kiém tra va sira chira.

2. Thiét ké dugc giao dién va lap trinh diéu khién day chuyén bdc xép hang hoa
tu dong.

3.Panh gia hiéu qua kinh té: D& tai do tac gia nghién ctru, thiét ké, 1ap rap co
gia thanh giam so véi nhap ngoai, san pham da dam bao duoc tinh thuc tién, phi hop
vo1 moi truong cong nghiép.

2. Kién nghi.

V6i nhitng két qua ma dé tai da thu duoc. Dé tai “Nghién ciru 1img dung PLC
FX3U va man hinh HMI dé diéu khién, gidm st hoat dong cia déay chuyén béc xép
hang héa” c6 thé ing dung trong gidng day tur dong hoa va c6 thé trién khai vao thuc
tién san xudt tai cac doanh nghiép trong nudc voi xu hudng cong nghiép 4.0.
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PHU LUC 2

DATASHEET PLC FX3U
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g Khéng thay doi.
Does not change. Cleared.
Generaliyig c6 nhé Jms Cleared. noe | _
. Does nokpdagahayhdli MB033 is OM.
Counter present latched {battery - R 2. S
value register (C) backed Dbtig chung Bi x6a Khéng thay doi. Bi xda.
Thanh ghi gia trj| High speedtype Khéng thay doi trong khi M8033 ON
hign thoi cia  bo| (battervDarkatdoc clét
SP4Cliata ?bl:;:m w'a-:ﬁ:uﬁj ) Khéng thay dbi.
ryDaagk&siis cad

(c6 nguon pin)

A Gia trj hién thoi

Khéng thay doi.

Khéng thay dbi.
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3) Dang bd nhé thiét bi bit.

PN S Ers

Fmr R
OF F—Xaeon

STOP-R M4

— RUN

B ANG anh 1ap

RO

A
wiaC

Relay regyvisd (X)

Claanad.
Bi x6a.

UrFF —(

" Daoes ot

Lz

Dves ol change wnlle WME033
¥ RHong thay ddi trong khi

Rubh

go Y}

Clearad.

Bi x06a.

Dwas mal
SNam3 «hohg thay

= ON.

Dies ot chang®idhille M2033

ReRgy'
M}

hRS dig Ehaingelay
(M)

Chaanad.

Bi x6a.

Dves mat
change.

Does mat cAANgE s ME0E3

ks OF

Daes nal change.

Relay phu tror dang (

hot (Meared.

Sal o infmal
valpes,' !

Relay phu tror dagjbiét (M)

Daoes l'b'.'l'! change.

Cai gia tri

Relay trang thai dang chling (S)

=t

er

Dan dau.

RUN — STOP

Bi x6a.

M8033 ON
Chleamd.

Bi xoa.

kot ue) thay &bt trong khi
CheaM80330N

Bi x6a.

Khéng thay doi trong khi
M80330N

Dioes not changkong thay dbi.

Khéng thay dbi.

Daes nal change.

Khang thay dbi.

Relay trang thai ddng chét

Tiép diém bo dinh th
dem

thoi gian (T)

(S)

Bé cajh bao (S)

Khong thay doi.
Clamd.\ 50 thay dbi.

Clearad.

Dwes nat change whille ME0E3
EON.

Cudc day

100ms

Clearad.

Dpegawnt

enange. Cleamd.

Des nat change whille MB0E3
B ON.

10ms

Daoes nal change,

Bi x6a.

Tiép diém bo dém

Daes mal change.

Dang c6 nhé 1ms|

Dang chung

Clearad.

Daes mat

Cheamd.
change.

Des nat change whille MB0E3
B ON.

Dang dworc chét

Clearad.

Deaeas mal

change. Cleamd,

[ Toe s Rhange vihlle MELE

B ON.

Dang t6c do cao

Claanad.

e mat

thange. Cheamd,

Duesgpigange while MA0OEE

BN,

Cudc day dem

Reset cudn day (C)

Bi x6a.
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Rhong thay dbi.

Khéng thay ddi trong khi

th“)ng

doi.

M80330N

thay Bi:

Khéng thay déi trong kh

Khéng thay déi.

Khéng thay déi.
Khéng thay

dbi.

Khéng

Khong thay

doi.

Khéng thay

doi.

M8l

B

thay ddi trong khi
M8033 ON

Bi:

Khéng thay déi tro
M80330N

Bi »

Khéng thay déi tro
M8033 ON
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2. Cac dang phwong phap sao luu chdng lai sy ¢6 mat
dién a. Phwrong phap ngu on dy phong

M6 t2
Muc )
Pin lithium sao Iwu bd nhé RAM, thiét bi (co
Il‘I“.:’I d“"ﬂ nguc‘)n pin nuol) va dw 1ieu ang nf) rong
i PLC
chot
2 = Hwéng dan dung trong 5 nam (khi nhiét d6 moi
Bao d
ao dwong truong la 25 C).
Hwéng dan thay thé, tham khao Sé tay cho ngudi str
L r > D , -
XTTR e ———

1) Khi nguén pin diing bi hét, chuong trinh tuan tu
va cac ndi dung dugc chot

khac bi mét.

2) Khi b nh¢ tay chon dwoc gén, khéng can sao luu
chwong trinh bang

b. Phwong phap sao luu by nhé flash

Mo ta
Muc .
)Bc} nh¢ flash thiét 1ap trong bd nhé cassette sao lwu chwong trinh
Noi dung tuAn te
fuge chét Khérg-can-bae-dudng
Bao dwdng Gi6i han trén
LUy uw.
sO lan ghi de.
(Tham khao

An ban phan
cteng cla khéi
chinh)
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