Loi Mé Dau

Trong nén san xudt cong nghiép hién nay cac nha may xi nghiép c6 quy mé 1én
v6i quy trinh cong nghé san xuat tién tién hién dai phat trién ngay cang nhiéu. Tir cac
day chuyén cang thép, duc phoi thép c6 day truyén dai dén vai trim mét dén hé thdng
day chuyén dong goi san pham lién hoan...,Trong hau hét cac xi nghiép nha may déu
can phai c6 cic co cdu di chuyén dung dé di chuyén cac may chay trén duong ray,
hoic khong c6 duong ray, cac co cau nang ha. Trong xu thé phat trién hién nay céc
nha may xi nghiép tng dung k¥ thuat rébot trong cong nghiép dé ning cao ning suat
day truyén cong nghé, nang cao chat lugng va kha ning canh tranh cua san pham,
déng thoi cai thién diéu kién lao dong . Su canh tranh hang hoa dat ra mot van dé thoi
su 13 1am sao dé hé théng tu dong hoa san xuat phai co tinh linh hoat nham dép g
v6i su bién dong thudng xuyén cua thi trudng hang hoa. Cac co ciu di chuyén va nang
ha cong nghiép 1 bd phan cdu thanh khong thé thiéu trong hé thng san xuat ty dong

linh hoat do.

Trong qué trinh hién dai hoa nén cong nghiép hién nay cia nudc ta, rit nhiéu
may moc va day truyén hién dai duoc nhap vé. Trong d6 dugc cac nha may xi nghiép
quan tdm nhiéu nhét 1a cac co cdu di chuyén va cic co cdu nang ha dé ning cao ning
suat cta ddy truyén cong nghé. Hau hét cac hé théng nay déu sir dung thiét bi diéu
khién kha trinh PLC, né c6 kha ning ty dong hoa va tdi uvu diéu khién rat cao. Thiét bi
diéu khién kha trinh PLC d4 va dang duoc ap dung rii trong cac day chuyén san xuét,
n6 lam giam gia thanh cong nghg¢, giam do phirc tap clia mach diéu khién, c6 kha ning
1am viéc trong nhiéu linh virc khac nhau. Tuy nhién né ciing doi hoi d6i ngii ki su va
cong nhan k¥ thuat lanh nghé dé van hanh hé théng an toan cho con nguoi va cho thiét
b cling nhu dat ning suit va hiéu qua cao nhit.

Sau qua trinh hoc tap tai truong em dugc giao dé tai tot nghiép: “Thiét ké ta
PLC diéu khién mé phéng qua trinh di chuyén ciia tay may theo chu trinh dit
trude.”

Dé dn bo cuc gom 4 chwong :

Chuong 1 : Tong quan vé co ciu di chuyén



Chuong 2 : Gi6i thiéu tong quat vé PLC va ngdn ngir 1ap trinh cua PLC
S7-200 cua SIEMENS

Chuong 3 : thiét ké bd diéu khién truot cho tay may roobot 2 bac tu do
Chuong 4 : M6 hinh mé phong qua trinh di chuyén cua tay may



CHUONG 1

TONG QUAN VE CAC CO CAU DI CHUYEN

1.1 Tong quan vé cac co ciu di chuyén
1.1.1 Giéi thi¢u
Co cau di chuyén dung dé di chuyén cac may truc chay trén duong ray hoic
khong co dudng ray, loai ndy cd thé di chuyén trén mat dat.
Thong thuong cac co cau di chuyén gdom céac bo phan chinh sau
bong co dién.
Hé théng phanh.
Hop giam tdc.
Cac banh xe.
C4c tryc truyén dong va khap néi tir hop giam téc ra cac banh xe di chuyén.

Co cau di chuyén khong can duong ray

Hinh 1.1. May xGc gau nguoc di chuyén bang xich



Hinh 1.2. May xGc gau nguoc di chuyén bang banh 16p

Co cau di chuyén trén dudng ray.

Hinh 1.3. Cau tryc hai dam kiéu hop di chuyén trén ray



1.1.2 Mt sé so dd dong caa co cdu di chuyén thwong ding trong may

truc.

a. Co cau di chuyén vai truc truyén dong quay cham.
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Hinh 1.3 Co cdu di chuyén véi truc truyén dong quay cham

bong co dién.

Hé thdng phanh va khép nbi.
Géi d& trung gian

Khép ndi.

Hop giam téc

Truyc truyén dong

N o g~ e

Banh xe

Uu diém :

e Momen xoin 16n.

e Yéu cau ché tao, lip rap truc truyén dong khdng can do chinh xéac cao.

Nhuoc diém :



e Truyc truyén to, nang.

b. Co c4u di chuyén véi truc truyén dong quay trung binh.
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Hinh 1.4 Co cdu di chuyén véi truc truyén déng quay trung binh

. bdng co dién.

. Hé thong phanh va khap noi.
. Banh xe .

. Khép néi.

. Hop giam toc.

. Truc truyén dong.

. Goi @6 trung gian.
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. Cap banh rang phu.

Uu diém :

e Trong luong truc truyén, khép ndi va céc gdi dd truc giam hon sao véi so do trén.
Nhuoc diém :

C6 thém cip banh ring phu hodc hop gim téc tai cac banh xe nén cong. viéc lip dat
gap kho khan hon.

Tang gia thanh san xuat do ¢ thém nhiéu chi tiét hon.



e Giam hiéu suét truyén dong toi cac banh xe.
C.

Co cau di chuyén véi truc truyén déng quay nhanh.
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Hinh 1.5 Co cdu di chuyén véi truc truyén dong quay nhanh
1. bong co dién.

2. Hé thong phanh va khép néi.
3. Khép néi.

4. Hop giam téc.
5. Banh xe.

6. Goi dd trung gian.

Uu diém :

Nhuoc diém :

Puong kinh truc truyén nhé hon 2-3 1an so voéi 2 trudng hop trén.
Khéi luong truc truyén nho hon 4-6 1an so véi 2 truong hop trén.

Truc quay nhanh nén momen xoén nho.
Ché tao lip rap phai chinh xac.

Céc gdi do phai da cang viing.

Dung nhiéu géi d& nén giam hiéu suat truyén dong.



d. Co céu di chuyén gdm hai dan dong rién biét, khdng co truc truyén dong.
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Hinh 1.6 Co cdu di chuyén gom hai ddn déng riéng biét

1. bong co di¢n.
2. Khép ndi va phanh.
3. Hop giam téc.
4. Khép noi.
5. Banh xe.
Uu diém :
Str dung khi tam rong 16n.
bam bao d6 cang virng cta may.
Két cau nho gon.

Tang hiéu sudt truyén dong do khong qua nhidu khop va gbi da.
Nhuoc diém :

M6men xo0in nho.

Dé bi léch khoi mat phang ngang.

Yéu ciu lap rap phai chinh xac.
Théng qua viéc phan tich céc loai so 6 dong cua co ciu di chuyén, trong luan vin nay

chon so d6 (d) 1am so d6 thiét ké co cau di chuyén.
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1.2 Xac dinh kich thwéc banh xe

1.2.1 Khéi niém va phén loai banh xe

a. Khai niém
Bénh xe 1a bo phan gitp toan bo hé thong may di chuyén trén dudng ray. Yéu cau co
ban cua banh xe 1a khi 1am viéc khong trat khoi duong. Dé dam bao diéu do, cac banh
xe ¢6 thé c6 hai go & hai bén hay c6 mot go. Tac dung caa go 1a dan cho béanh xe chay
trén dudng ray ma khong bi trat khoi duong ray. néu banh xe cd mot go thi dé cho
banh xe khdng truot trat khoi dudng ray, cac go banh xe trén hai duong ray nén dit doi
xang nhau. Trong truong hop banh xe khéng cd go thi dé banh xe khdng trat khoi ray
nguoi ta dat cac con lan doc hai bén cua duong ray.
b. Phan loai
e Theo nhiém vu c6 thé chia ra banh xe dan va banh xe bi dan. Banh xe dan dugc
truyén chuyén dong tir co cau di chuyén va lan duoc trén ray nho luc bam gitra bé mat
banh xe va bé mit ray. Banh xe bi dan chi lam nhiém vu tua va quay quanh truc cua
no.
e Theo hinh dang bé mat lin c6 thé chia 1am ba loai : hinh try, hinh nén, hinh tréng.
Bénh xe hinh try duoc sir dung rong rai nhat trong cac may truc chay trén duong thang
nhu cac xe 1an va cau truc. Tuy nhién khi chuyén dong cac go s& tu dong diéu chinh xe
lan, cau truc khoi bi léch nghiéng khoi duong ray, do d6 cac gd banh xe lam ting lyc
can lan va lam banh xe nhanh mon. Vi cac may truc chay trén duong cong nén dung
cac banh xe dan dong hinh ndn dé ting tinh linh hoat di chuyén va dé giam nho luc
can di chuyén. Con cac banh xe hinh tréng chu yéu dung cho xe con chay trén canh
duong ray chir 1. Cac banh xe bi dan bao gio ciing 1am c6 dang hinh tru.
e Ddi véi cac banh xe, bé mit lan va mat trong cua go can dam bao d6 bong khi gia
cdng khong thap hon V5. Véi muc dich bu trir sai 1éch khi lip rap, bé rong lam viéc
ctia banh xe thuong 14y 16n hon bén rong ray : doi véi banh xe hai go hinh try 16n hon
30 mm va hinh nén 40 mm ; d6i v6i banh xe xe lan 15-20 mm; ddi v4i banh xe mot g0
30 mm.
¢ Khi lam viéc banh xe chiéu tai rat 16n nén rat mau mon. Vi thé dé dam bao do bén
lau cac banh xe duoc ché tao bang thép cacbon 45, 55 hay thép hop kim. bé mit lan

cua banh xe cin duoc nhiét luyén dat do cang 300-350 HB véi d6 sau 15 mm. Céc



banh xe lin bang gang dac khong thap hon gang GX 15-32 va chi dung trong c4c co
cau di chuyén dan dong bang tay. Cac banh xe c6 duong Kinh 16n dé tiét kiem kinm
loai tét, chi dung vong thép mong ghép vao vanh béanh xe.
e Dé giam luc can lin, ting d6 6n dinh va tién loi trong st dung, cac banh xe cua xe
lan va may tryc thuong ding 6 lan, it ung 6 trugt. duong kinh 16n nhat cua banh xe
khéng nén I6n hon 1000 mm.

1.2.2 Chon loai va kich thwéc banh xe

Trong luan van nay nghién cuiru str dung loai banh xe khéng c6 go bén, cac banh

xe duoc dan huéng nhd hai con lan & hai bén ma ray.
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Hinh 1.7. Banh xe va cum con ldn dan huéng

Theo rocT 3569-60. Buong kinh banh xe so b chon Dbx=630 mm . Can cur kich
thuac banh xe theo TOCT 3569-60, tuong tng véi Dbx=630 mm chon thép vudng
100 x 100 dé 1am ray cho mdy di chuyén.

Tai trong tdcdung 1én banh xe : Do dac thu ciia may dung dé cao lidu, vi vay tai trong
tac dung 1én banh xe chu yéu 1a trong lwong ban than may tac dung lén. trong luong
clia vat cao bé hon rat nhiéu 1an so véi trong luong may nén trong tinh toan ta bé qua
thanh phan nay. Khi may cao khong lam viéc xem nhu tai trong phan bd diéu trén cac

banh xe. Khi may 1am viéc do qua trinh nang ha cin cao nén trong tim cta may thay

10



d6i. Truong hop xau nhat 13 tai trong chi tip trung 1én hai banh xe cta cling mot
duong ray. Khi d6 ap luc 16n nhat tac dung 1én mot banh xe tinh theo :
Pmax=G0+Q2=5000002=250000N
Trong do

G0+Q Trong lugng ban than may va bo phan mang vat.
Chon so b 500000 N
Tai trong twong duong tac dung Ién banh xe tinh theo cong thurc 3.65[1] :

Pbx=y.kbx.Pmax=0,8.1,2.250000=240000N
Trong do :

y=0,8 bang 3.13 [1]

kbx=1,2 bang 3.12 [1]

Strc bén dap cua banh xe :
Banh xe duoc ché tao bﬁng thép duc 55J1. Dbé dam bao 1au mon, vanh banh xe dugc toi
bé mat dat d6 cing 300-350 HB.
Ung suat dap theo cong thac (2-67[1]) :
0d=190Pbxb.r=190.250000100.315=535N/mm?2
Ung suat dap cho phép theo bang 2-19.[1] 14 : 6d=750 N/mm2
Vay kich thuéc banh xe da chon la an toan.
1.3 Tinh va chon dfng co dién
1.3.1 Phan loai va pham vi sir dung
Chon dong co dién dé dan dong may moc hodc cac thiét bi cong nghé 1a giai
doan dau tién trong qua trinh tinh toan thiét ké may. N6 c6 pham vi anh huéng rat 16n
dén kha nang va ché do lam viéc cua may. Mubn chon ding dong co can hiéu 16 dic
tinh va pham vi str dung ctia ting loai, dong thoi can cha ¥ dén cac yéu cau lam viée
ctia thiét bi can duoc dan dong.
Céc loai dong co dién :
Pong co dién mot chiéu (kich tir mic song song, ndi tiép hodc hdn hop) va hé thong
dong co - may phat (dung dong dién kich tir diéu chinh) cho phép thay dbi tri sb cua

moémen va van téc goc trong mot pham vi rdng (3 : 1 dén 4 :1 d6i voi dong co dién
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mot chidu va 100 :1 dbi v6i dong co - may phat), dam bao khoi dong ém, him va dao
chiéu d& dang, do d6 dugc dung rong rai trong cac thiét bi van chuyén bang dién,
thang may, may truc va cac thiét bi thi nghiém v.v .... Nhuoc diém cua ching la gia
thanh cao, riéng loai dong co di¢n mdt chiéu lai khé kiém va phai tang thém von dau
tw dé dit cac thiét bi chinh luu.

DPong co dién xoay chiéu bao gom hai loai : mét pha va ba pha.

Pong co dién mot pha cd cong sudt tuong ddi nho, c6 thé mic vao mang dién
chiéu sang, do vdy dung thuén tién cho cac dung cu gia dinh, nhung hiéu sut thap.
Trong cong nghiép st dung rong rii dong co ba pha. Chung gém hai loai: déng bo va
khong dong bo.

Pong co ba pha dong bd ¢ van tdc goc khong doi, khong phu thude vao tri sb
cua tai trong va thyc té khong diéu chinh duoc.

Pong co ba pha khong dong bo gom hai kiéu: réto ddy quéan va réto ngan mach.

Pong co ba pha khong dong bo roto day quin cho phép diéu chinh van tdc
trong mot pham vi nho (khoang 5%), c6 dong dién md may nhoé nhung hé sd cong suit
() thap, gia thanh cao, kich thudc 16n va van hanh phire tap, dung thich hop khi can
diéu chinh trong mot pham vi hep dé tim ra van tdc thich hop ciia day chuyén cong
ngh¢ da duogc lép dat.

DPong co ba pha khong dong bd réto ngan mach co vu diém: két ciu don gian,
gia thanh twong dbi ha, dé bao quan, 1am viéc tin cdy, c6 thé mic tryc tiép vao ludi
dién ba pha khong can bién ddi dong dién. Nhuoc diém cta no 14 hiéu suét thip (so
v6i dong co ba pha dong bo), khong diéu chinh duge van tée (so véi dong co mot
chiéu va dong co ba pha khong dong bo roto day quin). Nho nhitng vu diém co ban,
dong co xoay chiéu ba pha khong dong bo roto ngan mach duoc st dung rat phd bién
trong cac nganh cong nghi¢p. bé dan dong cac thiét bi van chuyén, bang tai, xich tai,
thung tron v.v ... nén st dung loai dong co nay.

Khi chon dong co dién st dung trong may truc can phai thod man hai yéu cau
Sau :

+ Khi lam viéc thoi gian dai véi ché do ngét doan lap di lap lai, voi cuong do
cho trude, dong co khong dugc néng qué gisi han cho phép, dé khong 1am hong vat

liéu cach di¢n trong dong co.

12



+ Cong sudt dong co dién phai du dé dam bao mé may véi gia tde cho trudc.
1.3.2 Tinh va chon dong co dién.
Luc can tinh chuyén dong cua may cao : gom c6 luc can do ma sét, lrc can do

d6 dbc duong ray, va luc can do gié.

Luc can do ma sat tinh theo cong thire (3-40.[1]) :
W1=Q+G02.u+f.dDbx=5000002.0,64+0,015.150630=2580 N
Trong do :

U - hé s ma sat lan, 1ay theo bang 3-7.[1].

f - hé s6 ma sat truot, lay theo bang 3-8.[1].

d - duong kinh ngdng truc tai d6 1ap 6 bi

Luc can do d6 déc duong ray theo cong thirc (3-41.[1]) :
W2=aG04+Q=0,001.500000=500 N

Trong do :

o- do doc dudng ray, lay theo bang 3-9 [1] .

Luc can do gi6 : may di chuyén véi van tdc thap, 1am viéc trong nha xudng
W3=Kkk.q.FO+FV=1,2.400.74+0=3360 N

Trong do

kk- hé s6 can khi dong, 14y = 1,2

q - ap luc gi6 tinh toan, 1dy q = 400 N/mm2

FO- dién tich chiu gi6 tinh toan cta hé thong may, 1dy FO=7 mm?2
FV=0

Vay téng luc can tinh tinh theo cong thirc (3-39. [1])

Wt=kt W1+W2+W3=2,1.2580+500+3360=9278 N

Trong do :

kt=2,1: hé sd tinh dén ma sat thanh banh xe, lay theo bang 3-6.[1].
Chon ddng co : COng suét tinh yéu cau ddi vai dong co dién tinh theo cong thuc (3-60
[1]):

Nt=Wt.VX60.1000.ndc=9278.3060.1000.0,85=5,45 KW

Trong do :

ndc=0,85 - hiéu suit co cu di chuyén, 1ay theo bang 1-9[1].
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Tuong (mg v&i ché do 1am viée cia co cu 1a trung binh c6 CP 25%, va dé dé dang
cho cong tac ché tao , lép dat ¢ day ta chon dong co lién hop giam tde. Pong co bao

gdm phanh ¢ bén trong né.

Hinh 1.8. Pong co lién hop giam tdc
So bg ta chon dong co lién hop giam tdc loai MR C2I 140 132S ¢6 dic diém sau :

> Pong co dién xoay chiéu 3 pha :

e C0ng suat danh nghia : Ndc= 5,5 KW

e S6 vong quay danh nghia : ndc=1445 vong/phut

e Hésbquatai: TmaxTdn=3,4

e Momen vo lang cua roto : (Gi.Di2)roto=0,024 Kgm?2
e Khéi lugng : mdc=68 Kg

e Maomen phanh : MP=100 Nm

> Hop giam téc :

e Sbvodng quay cuatruc ra: n2=52,8 vong/phut

e M0men x0an cua trucra : M2=83201b in = 958568 Nmm

e Tysb truyén : 1=32,2

1.4 Xac dinh ty s6 truyén chung

S6 vong quay cua banh xe can c6 dé dam bao van tdc di chuyén xe
nbx=vbxm.Dbx=30.600003,14.630.60=15,17 vong/phut

Ty s6 truyén chung can c6 d6i v6i bo truyén ciia co cau di chuyén xe :

ix=ndcnbx=144515,17=95,25

1.5 Tinh toan va chgn phanh
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1.5.1 Khai niém va phan loai phanh

a. Khai ni¢ém
Phanh 14 loai thiét bi khong thé thiéu duoc trong cac loai may truyén dong. Phanh
dung dé ham hodc diéu chinh tdc d6 cta co ciu, c6 kha nang tri¢t tiu dong nang cua
cac khdi luong chuyén dong quay hodc tinh tién trong may xay dung, may truc, mdy
van chuyén lién tuc.
Qua trinh phanh dugc thuc hi¢n b@ing cach dua vao co céu cac luc can phu dudi dang
Iuc ma sat.
b. Phan loai
Phanh c6 nhiéu chung loai khac nhau nhung dugc chia ra cac loai nhu sau :
e Theo cong dung : phanh dirng, phanh tha ( phanh han ché téc d6)
e Theo ké cdu : phanh m4, phanh dai, phanh dia, phanh nén, phanh &p truc, phanh ly
tam.
e Theo nguyén tat hoat dong : phanh duogc diéu khién va ohanh tu diéu khién.
e Theo trang thai lam viéc : phanh thuong mo, phanh thuong dong.
Phanh dung: dung dé dirng may va giit vat ¢ tu thé treo. Phanh nay sir dung vao thoi
diém cubi ciing cua thoi ky chuyén dong.
Phanh tha : dung dé diéu chinh téc d6 khi ha vat. né cd thé diéu chinh téc do ha trong
thoi gian nhat dinh, nhung khong giir duoc vat nang.
Phanh ma: thuong duoc ding trong cac loai toi va co cau may truc cé truyén dong
dién doc lap.
Phanh dai: thudng duoc dung trong cac loai toi va co cau may truc ¢ bo phan truyén
dong chung cho tirng nhém co cau.
Phanh dia: duoc st dung rong rai trong cac palang dién.
Phanh thudng déng: 1 loai phanh c6 b phan ma sat ¢ trang thai ludn ha, khong tiép
xuc véi nhau khi co cau khong 1am viéc. Khi can phanh thi phai ding ngoai luc dé
dong phanh s€ sinh ra luc ma sat & bo phan phanh.
Phanh thuong dong: 12 loai phanh c6 bd phan sat ¢ trang thia lubn tiép xuc véi nhau
khi co cdu khong l1am viéc. Khi khéng can phanh thi phai dung ngoai lec dé mé phanh
ra, tc 1a 1am cho luc ma sat & bo phan phanh mat di.

Phanh thuong dong: an toan hon phanh thuong mo
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Phanh thuong mé: ¢6 wu diém 1a qua trinh phanh ém hon. Loai co ciu nay
thuong dung trong co cau di chuyén va co cau quay cua can truc, cling nhu trong co
c4u nang cua can truc 1am viéc véi gau xuc hai day
Phanh thuong dong chu : yéu str dung trong co ciu nang caa may truc dé dam bao an
toan cho ca khi c6 sy ¢ hu hong dot xuat xay ra trong lien két dong hoc cua co cau
may nay

Trong nhitng co cdu nang dit biét quan trong ngudi ta thuong dung hai phanh :
mot phanh nho dit trén truc dan, mot phanh 16n dit trén truc tang.

Hai phanh nay phéi hop 1am viéc véi nhau bang dién, phanh nho thuong dong lam
viéc trudc, con phanh I6n chi dong sau khi may di dimg dé giit vat nang hoac trong
giai doan cudi cua qua trinh phanh.

1.5.2 Tinh toan, chon phanh va kiém tra sw 1am viéc cia phanh

a. Tinh toan va chon phanh
Khi may di chuyén, tuong (ng vai ty 1& s6 banh dan so véi tong s banh xe 1a 50% va
hé s6 bam ¢ = 0,12. Ta chon Jph0=0,45 m/s2
Thoi gian phanh khi di chuyén sg 1a :

tph0=vx60.Jph0=3060.0,45=1,1 s
Vi phanh dat ¢ truc ciia dong co ta €0 :
Mph=—Wt0#*.Dbx2.ixdc+G0.Dbx2.nl.ndc375.ix2.tph0+p(Gi.Di2).nI375.tph0

=-9278.0,632.95,25.0,85+500000.0,632.1445.0,85375.95,252.1,1+1,2.0,24.144
5375.1,1

=30 Nm

Can cr vao momen phanh da tinh toan ¢ trén ta chon loai dong co lién hdp giam toc co

phanh bén trong dong co 1a phu hop.

b. Kiém tra sy 1am viéc cua phanh
Heé s6 an toan bam tinh theo cong thic ta c6 :
kb=Gd.@Wt0—Gd.f.dDbx+G0.j0mg=>1,2

=500000.0,29278-500000.0,015150630+5000000,329,81
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=4,2>1,2

Trong do :

Gy: téng ap luc 1én cac banh dan khi khong co vat liéu.

@: hé s6 bam cta banh xe vao ray, dbi voi may truc lam viéc trong nha ¢= 0,2.
(WAS tong luc can tinh chuyén dong cua cong truc khi khong cé vat lidu

Gg : khdi luong toan bd may cio.

f: hé s6 ma sat trong b truc, = 0,015.

d : duong kinh ngdng truc.

Dyx : duong kinh banh xe.

: gia toc trong truong.

jOm : gia toc xuat hién khi mé may.

Nhu vay ta ludn c6 kb>1,2. Phanh da chon pht hop va thod man diéu kién bam.
Thoi gian phanh :
tph=PGi.Di2InI375Mph+Mt*+G0.Dbx2.nl.ndc375Mph+Mt*ix2
=1,2.0,24.1445375.304+10+4+500000.0,632.1445.0,85375.30+10.95,252
=1,8s

Trong do :

Mt*=W1.Dbx2.ixndc=2580.0,632.95,25.0,85=10 Nm

Gia toc ham sé 12 :

Jph=vx60.tph=3060.1,8=0,3 m/s2

Nam trong khoang thuong dung (0,3+0,6 m /s2) ddi v6i cac may truc théng thuong.
Vay phanh da chon 1a hop ly.

Trong truong hop can ché tao lay, ta c6 thé dung cac kich thude va sb liéu co ban nhu
phanh TKT 300/200, va tién hanh mot s tinh toan nhu sau

Luc dong phanh can c6 tinh theo cong thic:

My, I, 102,75 240

P= L= £ 2 431N
D.f 1 0,3.0,350,9 605

Trong do :

D =300 mm - duong kinh banh phanh.

f = 0,35 - hé s6 ma sét giira vat liéu lam banh phanh ( thép duc 45IT) va vat liéu I6t
phanh ( vai amiing loai b theo TOCT ) 1198 — 55 ), liy theo bang 2-8[1].
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n = 0,9 - hiéu suit hé théng cac khép ban 18.

[1, I — c&c kich thudc ctia phanh.

Dua theo phanh TKT 300/200 ta chon nam cham dién M0 200 b ¢6 cac dat tinh sau
day (Cb=25%):

Momen nam chadm hut : Mn=40Nm.

Tay don dat luc : a =40 Nm

Momen trong lugng ngam nam cham : Mng=3,6 Nm.

Nam cham c6 thé phat luc day :

Pn=Mna=400,04=1000N

Khi m¢ phanh, 10 xo chinh bi ép them mét khoang h1=12.h=2,1 mm, do d6 luc sé
tang them 10% so véi ban dau, nghia 14 can c6 luc day ~1,1p=471,1 N.
Luc 16 xo khi dong phanh :
P0=P+P0+Mnga=431+40+360040=561N.

Luc 16 xo chinh 16n nhat c6 thé gia thiét 16n hon 10% téc 1a lec
Pcmax=1,1.Pc=617,1N. D¢ 1a s6 li¢u dé tinh 10 xo.

Ap luc ma phanh Ién banh phanh :
N=MphD.f=102,750,3.0,35=979N

Ap suit trung binh :
P=Nn.D.B.B03600=9799,81.300.120.7003600=0,014 N/mm?2

Ap suét theo bang 2-11[1] 1a [P]=0,2 N/mm?2

Luc Ktai dau cac tay don xac dinh theo céng thic

K=N.aa+b

Trong do :

N=P/2f

P=2.MphD

Luc K nay tao ra boi 10 xo $6 1, ngoai ra 10 xo con chiu tac dung cua mdt lyc nhé & 1o
xo phu 4, nén lyc tinh toan chung cta 16 xo chinh dugc iy bang :
Klx=1,1+1,15K

Lo xo tinh theo xoan nhu sau :

tx=8.kKIx.Dm.d3<tx, [Nmm2]

Trong do :
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D - Buong kinh trung binh cua 10 xo.
d - Buong kinh sogi 10 xo.
K - Hé sé phu thudc vao ty sé Dd.
Véi thép 1am 10 xo 1a 651" thi : Tx=450N/mm2.
M6men tinh todn cta nam cham dién can c6 duoc xac dinh theo cong thic :
Mnc=klx.e
Trong do :
e — canh tay don cua luc K
Hanh trinh h cua cua thanh 2 dugc xéac dinh trén co sé so sanh ty 1€ v&i hanh trinh ctia
ma phanh & gin trén tay don trai va phai.
h=1,1.2.e.(a+b)a=2,2.c.(a+b)a.
Trong d 0 :
€ - hanh trinh cua ma phanh hay khoang cach ma phanh roi khéi phanh.
1,1 - hé s tinh dén hanh trinh chét cua céc ban 1& va bién dang cua cac tay don.
1.6 Xac dinh b truyén dong

1.6.1 Khai niém va phan loai

a. Khai niém
Trong c&c hé dan dong co khi thuong sir dung cac bd truyén banh ring hoic truc vit
duéi dang mot té hop biét lap, duoc goi 1a hop giam téc.

Hop giam toc 1a co cdu truyén dong biang an khép truc tiép, co ti sé truyén
khong d6i va dugc dung dé giam van toc goc va ting mémen xoan. Mot loai co cau
turong tu nhung duoc dung dé ting van toc gdc va giam mémen xoian duoc goi 1a hop
tang toc.

b. Phan loai

Tuy theo ti s6 truyén chung cua hop giam téc, nguoi ta phan ra : hop giam téc
mot cap va hop giam téc nhiéu cap. Khi can ti s6 truyén nho (i < 8+10) thuong ding
hop giam tbc mot cip dé giam kich thuéc bao. Tuy nhién hop giam toc hai cip va hop
giam tdc truc vit banh vit dugc sir dung rong rai hon khi i >10. Khi can ti s6 truyén 16n

can hop giam toc ba cap, hop giam tdc truc vit banh vit.
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Tuy theo loai truyén dong trong hop giam tdc phan ra: hop giam tdc banh ring
try, hop giam tdc banh rang con hoac con - try, hop giam tdc truc vit, truc vit - banh
rang hodc truc vit banh - vit, hop giam téc banh ring hanh tinh, hop giam tdc banh
rang séng va dong co - hop giam tdc.

Chon loai va so d6 nao cua hop giam tdc dé sir dung trude hét phai xuat phat tir
diéu kién lam viéc va yéu cau cu thé cua tung co ciu may, su thudn tién trong viéc bd
tri thiét bi ctia hé théng din dong, dong thoi can cin ctr vao dic diém két cdu cling nhu
wu nhuge diém tung loai, dac biét la cac thong s6 co ban cua hop giam tbc nhu ti sb
truyén i, mémen xoin Mx va cong suat N.

1.6.2 Tinh toan va xac dinh bd truyén déng

Pé dam bao cho mdy di chuyén dung véi tbe d6 dit ra ban dau, ngoai hop giam tde
gan lién dong co da chon & trén, ta phai thiét ké thém bo truyén banh ring ngoai.

Ty s truyén cua bd truyén banh ring ngoai :
ibr=n2nbx=52,815,17=3,5

Tinh toan bo truyén banh ring ngoai :
Yéu cau cta bo truyén banh ring

TI=958568 Nmm

nl=52,8 vong/phut
ul2=3,5
PI=5,5KW

e Tudi tho L = 5 nam, quay 2 chiéu, lam viéc 1 ca, mdi ca 8 gi0, nam lam viéc 300
ngay, ngay lam 8 gio.
e Tai trong va dap nhe.

a) Chon vat li¢u lam banh rang

Do dic thu cua bd truyén hd 1a 1am viée trong méi trudng tiép xtc v6i nhibu tac
nhan gy an mon, bui ban nhu: nudc, axit (trong nudc mua), kiém, cat bui... trong khi
diéu kién boi tron kém do khong dugc boi tron trong dau nhon.

Do d6, dé dam bao diéu kién lam viéc cling nhu tudi tho cta bd truyén dap tng
yéu cau lam viéc thi can chon loai thép c6 kha nang chéng an mon tot. Tot nhat nén

chon loai thép hgp kim ¢6 chita Crom thi s€ thoa man yéu cau chong dn mon.
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Chon vat liéu lam banh rang la thép méac 45X t61 cai thién c6 do ran HB =
230-280, gidi han bén 850MPa, gidi han chay 550MPa.

Viéc sir dung cac loai thép c6 Crom dam bao cho banh rang mot tudi tho cao, kha
ning chong dn mon tét, giam céng bao dudng trong khi van hanh, ting tudi tho cho bd
truyén.

b) Xac dinh tng sut tiép x(c va tng suat un cho phép.
Chon d6 ran trung binh cho banh ring dan va banh bi dan lan leot 1a HBI=270,
HBII=250
S6 chu ky 1am viéc co o :
NHOI=30HBI2,4=30.2702,4=2,1.107
NHBII=30HBII2,4=30.2502,4=1,7.107
NFOI=NFO0II=5.106
S6 chu ky 1am viéc twong duong :
NHEI=60.cn.Lh=60.1.52,8.300.24.8=182476800=0,18.109
NHEII=NHEIu12=0,18.1093,5=0,5.108
NFEI=60.cn.Lh=60.1.52,8.300.24.8=182476800=0,18.109
NFEII=NFEIu12=0,5.1093,5=0,14.109
Vi NHEI>NHOI, NHEII>NHOII, NFEI>NFOI, NFEII>NFOII
= KHLI=KHLII=KFLI=KFLII=1
Gi6i han méi tiép xtc va udn ciia cac banh ring
oOH limI=2HBI+70=2.270+70=610 MPa
oOH limlI=2HBI+70=2.2504+70=570 MPa
oOF liml=1,75HBI=1,75.270=473 MPa
oOF limlI=1,75.HBII=1,75.250=438 MPa
Ung suat tiép xuc cho phép :
oH=00HIlim .ZR.ZV.KL.KXHSH=0,9.c0HlimSHKHL
Toi cai thién SH=1
o0H1=0,9.61011=549 MPa
o0H2=0,9.57011=513 MPa
Ung suat cho phép tinh toéan :
oH=0cH2=513 MPa
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Ung suét ubn cho phép :
oF=00Flim .YR.YS.KFC.KXF.KFLSF=0cOFlimSFKFL
Chon SF=2
o0F1=47321=237 MPa
0F2=43821=219 MPa
Ung suét cho phép tinh toan :
oF=0F2=219 MPa
b) Xac dinh s rang, médun cua banh ring
Do banh ring 16n duoc lip déng truc voi banh xe, nén dudng kinh cia banh ring 16n

phai c6 dudng kinh sao cho viéc 1ap ghép véi banh xe 12 hop Ii nhat.

Chon dudng kinh vong chia ctia banh rang 16n 1a 600mm, modun cia banh rang 1a 10.
S riang ciia banh rang 16n 1a :

Chon s rang ctia banh rang nho 14 Z1=18

Khi d6 : Z2=u12.21=3,5.18=63

Chon modun banh rang m = 10

Hé s6 dang rang : YF1=4, YF2=3,59 bang 6.18 tc-lu

Ty so:

[0F1]YF1=2374=59,25

[0F2]YF2=2193,59=61

— Tinh banh ring theo banh ring dan.

Chon hé sb chiéu rong vanh ring $bd=0,4 bang 6.16 hl

Hé s6 anh huong cua sy phéan bo tai trong khong diéu theo chiéu rong vanh ring
KF(=1,28 bang 6.4 hl

Modun banh riang dan :6.79b hl

S6 rang clia banh ring 16n 1a :

7Z2=d2m=60010=60 rang

Chon s6 ring Z2=60 ring

Puong kinh vong dinh ctia banh rang 16n :

da2=d2+2m=600+2.10=620 mm

Chiéu cao rang :
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h=2,25m=2,25.10 = 22,5 mm

Bé rong rang :

b2=b1+10=100+10=110 mm

S6 rang cua banh rang nho 14 :
Z1=7Z2ul12=603,5=17,14

Chon s6 ring Z1=18 ring

Puong kinh vong chia ctia banh rang nh :
d1=m.Z1=10.18=180 rang

Puong kinh vong dinh banh rang nhd :
dal=d1+2m=180+2.10=200mm

Chiéu cao ring h=2,25m=2,25.10 = 22,5 mm
Bé rong ring :

b1=%ba.a=0,25.390=97,5 mm.Chon b1=100 mm
Yba=0,25, bang 6.15 hl

Khoang cach truc gitta hai banh rang :
A=m271+72=10218+60=390 mm

Tinh toan kiém nghiém tng suit cho phép

Ung suat udn :

oF=YFFtKFbw.m<oF

Vin tdc vong :
V1=nd1n160000=m.180.52,860000=0,5m/s
Ft1=Ft2=2.T1m.Z1=2.95856810.18=10650 N
KF=KFB.KFV=1,04.1,02=1,06

KFf, bang 6.4 hl

KFV, bang 6.6 hl
oF1=YF1Ft1KF1bw1.m=4.10650.1,06100.10=45 Mpa<|[oF1]

oF2=YF2Ft2KF2bw2.m=3,59.10650.1,06110.10=36,8 Mpa<[oF2]
Céc banh ring thod man diéu kién bén udn

Ung suat tiép xuc : 6.63 hl
oH=ZMZHZedw12.T1.KH.(u+1)bw.u<[oH]
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ZM : Hé s xét dén hinh dang cua bé mit tiép xtc 6.64 hl
ZM=2sin2aw=2sin2.20=1,76

Ze : Hé s6 xét dén anh huong cua téng chiéu dai tiép xtc
Ze=4—ea3=4-1,53=0,9

ZH=275MPal/2 : Hé s xét dén co tinh vt liéu (vat liéu thép)
KH=1 : Hé s tai trong tinh, bang 6.14 hl
oH=1,76.275.0,91802.10650.1.(3,5+1)100.3,5=40 MPa<[cH]

Cdp banh rang thod man di€u kién bén ti€p xtc
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CHUONG 2

GIOI THIEU TONG QUAT VE PLC VA NGON NGU LAP

TRINH CUA PLC S7-200 CUA SIEMENS

2.1. Tong quan vé PLC

2.1.1. Gi6i thiéu vé PLC

PLC viét tat cia Programmable Logic Controller, 1a thiét bi diéu khién lap

trinh dugc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu khién logic

thdng qua mot ngdn ngir 1ap trinh. Ngudi sit dung c6 thé 1ap trinh dé thyc hién mot

loat trinh ty cac su kién. Cac su kién nay duogc kich hoat béi tdc nhan kich thich (ngd

vao) tac dong vao PLC hodc qua cic hoat dong c6 tré nhu: Thoi gian dinh ki hay cac

su kién dugc dém. Mot khi su kién duogc kich hoat that sy, nd bat ON hay OFF thiét bi

diéu khién bén ngoai duoc goi 1a thiét bi vat Iy. Mot bo diéu khién 1ap trinh sé& lién tuc

“lap” trong chuong trinh do “ngudi st dung lap ra” chod tin hi¢u ¢ ngd vao va xuat tin

hiéu & ngo ra tai cac thoi diém d3 1ap trinh.

bé¢ khac phuc nhiing nhugce diém cta bd dicu khién dung day ndi (bo dicu

khién bang Relay) nguoi ta da ché tao ra b PLC nham thoa man cac yéu ciu sau:

Lap trinh dé dang, ngdn ngit 1ap trinh dé hiéu.

Gon nhe, dé dang bao quan, sira chira.

Dung lugng bd nhé 16n dé co thé chira duge nhitng chuong trinh phire tap.

Hoan toan tin cay trong moi truong cong nghiép.

Giao tiép dugc véi cac thiét bi thong minh khac nhu: may tinh, ni mang, cac
modul mo rong.

Gia ca c6 thé canh tranh duoc trén thi truong.

Céc thiét ké dau tién 1a nham thay thé cho cac phan cing Role day ndi va céac

logic thoi gian. Tuy nhién, bén canh dé viéc doi héi tang cuong dung luong nhd va

tinh d& dang cho PLC ma van bao dam tc do xir Iy ciing nhu gia ca...Chinh diéu nay

d3 giy ra sy quan tim sau sic dén viéc sir dung PLC trong cong nghiép. Céc tap 1énh
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nhanh chéng di tir cac 1énh logic don gian dén cac 1énh dém, dinh thoi, thanh ghi
dich..., sau d6 1a cac chirc nang lam toan trén cac may 16n...Su phat trién cac may tinh
dan dén cac bo PLC c6 dung luong 16n, sb lugng I/O nhiéu hon.

Trong PLC, phan cirng CPU 1a don vi co ban cho qué trinh diéu khién hodc xur Iy
hé théng theo mgt chuong trinh dwoc nap san vao bd nhé cua PLC. Nhu vay néu mudn
thay d6i hay mé rong mdi quy trinh cong nghé, ta chi can thay ddi chuong trinh bén
trong bd nhé cua PLC. Vi¢c thay doi hay m¢ rong chic nang s€ dugc thuc hién mot
cach dé dang ma khong can mot su can thiép vat 1y nao so vdi cac bd day ndi hay hé

thong Relay.
2.1.2. Cau trlc, nguyén ly hoat dong ciia PLC

2.1.2.1. CAu tric caa PLC :

Central

Processor

Isolation

Barrier - |solation

Barrier

PROGRAMMABLE

T CONTROLLER  jmlly
O

Hinh 2.1 Cdu triic ctia mgt PLC
Tat ca cac PLC déu c6 thanh phan chinh la:
+ Mot bo nhé chuong trinh RAM bén trong (co thé mo rong thém mat s6 bd

nh¢ ngoai EPROM).
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+ Mot bd vi xir 1y ¢6 cdng giao tiép dung cho viéc ghép nbi.

+ Cac Modul vao / ra.

CPU xu ly
trung tam B0 nhé
Modul 1/0
v w . \4 i,
B chuyén doéi Cong suat
AD/DA (Role, KDCS)

A
v A4 ,

Cam bién, co cau chap hanh

Hinh 2.2 Cdu triic ciia mgt PLC
Mot bo PLC hoan chinh con di kém thém mdt don vi 1ap trinh bﬁng tay hay
bang may tinh. Hau hét cac don vi 1ap trinh don gian déu c6 dit RAM dé chira dung
chuong trinh dudi dang hoan thién hay bo sung. Néu don vi 1ap trinh 1a don vi xach
tay, RAM thuong 1a loai CMOS c¢6 pin du phong, chi khi nao chuong trinh da duoc
kiém tra va sin sang st dung thi né méi truyén sang bo nhé PLC. Ddi vé6i cac PLC 16n
thuong 1ap trinh trén may tinh nham ho trg cho viée viét, doc va kiém tra chuong trinh.

Céc don vi 1ap trinh ndi v6i PLC qua cong RS232, RS422, RS458...
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Idav o Thict bi lip trinh

P16 chudng wrfinh

'hact bi can

dicu khién

Module r|5_'x':- ra

Nguon |I Module ngo vio

Hinh 2.3 Hé thong diéu khién dimg PLC
2.1.2.2. Nguyén ly hoat dong cia PLC

e Don vi xir ly trung tam CPU

CPU diéu khién cac hoat dong bén trong PLC. Bo xur 1y s& doc va kiém tra
chuong trinh dugc chtra trong by nhd, sau dé s€ thuc hién thu tu tirng 1€nh trong
chuong trinh, s& dong hay ngit cac dau ra. Cac trang thai ngd ra ay dugc phat tdi cac
thiét bi lién két dé thuc thi, va toan bod cac hoat dong thuc thi d6 déu phy thudc vao
chuong trinh diéu khién dugc luu giir trong bd nhd.

Hé théng bus: Hé thdng Bus 1a tuyén dung dé truyén tin hiéu, hé thdng gém
nhiéu dudng tin hiéu song song:

+ Address Bus: Bus dia chi dung dé truyén dia chi &n cac Modul khac nhau.

+ Data Bus: Bus dung dé truyén dit liéu.

+ Control Bus: Bus diéu khién ding dé truyén céac tin hiéu dinh thi va diéu
khién ddng bo cac hoat dong trong PLC.

Trong PLC céc s6 lidu dugc trao doi gitra bo vi xtr 1y va cac modul vao ra thong
qua Data Bus, Address Bus va Data Bus gom 8 dudng, ¢ cung thoi diém cho phép

truyén 8 bit cia 1 byte mot cach dong thoi hay song song.
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Néu mdt modul dau vao nhan duge dia chi ciia n6 trén Address Bus, no sé chuyén tat
ca trang thai dau vao cua no vao Data Bus. Néu mot dia chi byte cua 8 dAu ra xuit hién
trén Address Bus, modul dau ra tuong ung s€ nhan dugc dir liéu tir Data bus. Control
Bus sé chuyén céc tin hiéu diéu khién vao theo ddi chu trinh hoat dong cua PLC.

Céc dia chi va s liéu duge chuyén 1én cac Bus tuong Gmg trong mot thoi gian
han ché.

Hé théng Bus s& 1am nhiém vu trao doi thong tin gitta CPU, bd nh¢ va I/O Bén
cach d6, CPU duoc cung cap mdt xung Clock c6 tan sé tir 1:8MHz. Xung nay quyét
dinh téc d6 hoat dong cua PLC va cung cdp cac yéu td vé dinh thoi, dong hd cia hé
théng.

e B0 nh¢

PLC thudng yéu cau bd nhé trong céc truong hop:

+ Lam bd dinh thoi cho cac kénh trang thai I/0.

+ Lam b dém trang thai cac chic nang trong PLC nhu dinh thoi, dém, ghi va
cac Relay.

Mbi 1énh ctia chuwong trinh c6 mot vi tri riéng trong bd nhd, tat ca moi vi tri trong

bd nhé déu duge danh s, nhiing s6 nay chinh 1a dia chi trong bg nho.
Dia chi cuia tirng 6 nhd s€ dugc tro dén boi mot bd dém dia chi & bén trong bo vi xu ly.
B vi xtr 1y s& gié tri trong bo dém nay 1én mot trude khi xir 1y 1énh tiép theo. V&i mot
dia chi méi, ndi dung ciia 6 nhé twong Gng s& xuat hién & dau ra, qua trinh nay dugc
goi la qua trinh doc.

Bo nhd bén trong PLC duoc tao bdi cac vi mach ban dan, mdi vi mach nay co6
kha ndng chtra 2000 + 16000 dong I¢nh, tuy theo loai vi mach. Trong PLC céc by nhéd
nhu RAM, EPROM déu duoc sir dung.

RAM (Random Access Memory) c6 thé nap chuong trinh, thay d6i hay x6a bo
ndi dung bat ky lac nao. Noi dung ctia RAM sé€ bi mét néu nguff)n dién nudi bi mat. Dé
tranh tinh trang ndy cac PLC déu dugc trang bi mot pin kho, c¢6 kha ning cung cip
nang lugng du trit cho RAM tir vai thang dén vai nam. Trong thyc t& RAM dugc
dung dé khéi tao va kiém tra chuong trinh. Khuynh hudng hién nay ding CMOSRAM

nhd kha ning tiéu thu thap va tudi tho 1on.
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EPROM (Electrically Programmable Read Only Memory) 1a bd nhé ma nguoi sir
dung binh thudng chi c6 thé doc chir khong ghi ndi dung vao duoc Noi dung cia
EPROM khéng bi mat khi mat ngudn, né duoc gin sin trong may, di dugc nha san
xudt nap va chtra hé diéu hanh sdn. Néu nguoi st dung khong mubn mé rong bd nhd
thi chi dung thém EPROM géan bén trong PLC. Trén PG (Programer) cé san chd ghi
va x0a EPROM.

Moi truong ghi dir li¢u thir ba 1a dia cung hodc dia mém, duogc st dung trong
may lap trinh. Pia cing hodc dia mém cé dung luong 16n nén thudng dugc dung dé
luu nhitng chuong trinh 16n trong mot thoi gian dai.

e Cacngbvaoral/O

Céc duong tin hiéu tr bd cam bién dugce ndi vao cac modul (cac dau vao cua
PLC), cac co cdu chap hanh duoc ndi véi cac modul ra (cac ddu ra cia PLC).

Hau hét cac PLC c6 dién 4p hoat dong bén trong 1a 5V, tin hiéu xu 1y 1a
12/24VDC hoac 100/240VAC.

Mbi don vi 1/ O c6 duy nhat mot dia chi, cac hién thi trang thai cia cac kénh I/
O dugc cung cip boi cac dén LED trén PLC, diéu nay 1am cho viéc kiém tra hoat dong
nhap xuit tré nén dé dang va don gian.

Bo xur Iy doc va xac dinh cac trang thai dau vao (ON,OFF) dé thuc hién viée
dong hay ngit mach & dau ra.

e Thiét bi 1ap trinh

C6 2 loai thiét bi co thé 1ap trinh duoc d6 1a

+ Céc thiét bi chuyén dung ddi v6i timg nhom PLC cua hing tuong tng.

+ May tinh c6 cai dat phan mém 1a cong cu 1y tudng nhat.

e Role

Role 1a by nhé 1 bit, cé tdic dung nhu role phu trg vat Iy nhu trong mach diéu
khién dung role truyén thng goi 1a céc ro le logic. Theo thudt ngit may tinh thi role
con dugc goi 1a co, ki hidu 1a M. C6 rat nhiéu loai role chung ta s& khao sat k¥ hon ddi
véi loai cac PLC cua tung héng.

e Modul quan ly viéc phdi ghép
Dung dé phdi ghép bo PLC véi céc thiét bi bén ngoai nhu may tinh, thiét bi

lap trinh, bang van hanh va mang truyén thong cong nghiép.
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e Thanh ghi (Register)

Thanh ghi 1a bo nhé 16 bit hay 32 bit dé luu trit tam thdi khi PLC thyc hién qua
trinh tinh toan.

+ Thanh ghi chét (Latch register) duy tri noi dung cho dén khi né dugc chong
Ién bang ndi dung méi.

+ Thanh ghi chuyén dung (Special register).

+ Thanh ghi tp tin hay thanh ghi bd nhé chuong trinh (Program memory
registers).

+ Thanh ghi diéu chinh gia tri duoc tir bién trd bén ngoai (External adjusting
register).

+ Thanh ghi chi muc (Index register).

e Bo dém (Counter): ki hiéu 1a C.

+ Phan loai theo tin hiéu dau vao:

- Bo dém lén.

- B6 ¢ém xudng.

- B6 dém lén - xuéng, bo dém nay c¢6 c0 chuyén dung chon chiéu dém.

- B6 &m pha phu thudc vao su léch pha gitra hai tin hi¢u xung kich.

- B6 dém tdc do cao (high speed counter), xung kich c6 tan sb cao
khoang vai kHz dén vai chyc kHz.

+ Phan loai theo kich thuéc ctia thanh ghi va chirc nang ciia bo dém:

- B dém 16 bit: thudng 13 bd dém chudn, c6 gié tri dém trong khoang 32768 + 32767.

- B6 dém 32 bit: ciing c6 thé 12 bo dém chuin nhung thudng 13 b dém toc do

cao.

- B6 dém chét: duy tri ndi dung dém ngay ca khi PLC bj mét dién.

e B0 dinh thoi (timer)

Bo dinh thoi ki hiéu la T, duoc dung dé dinh cac su kién o quan tam
dén van dé thoi gian, bd dinh thi trén PLC duoc goi 1a bo dinh thi logic. Viée t6 chirc dinh thi
thuc chat 1a mot bo dém xung voi chu ky c¢6 thé thay d6i dugce. Chu ky cua xung tinh
bang don vi ms goi 1a do phan giai. Tham s6 cua bo dinh thi a khoang thoi gian dinh

thi, tham s nay c6 thé 13 bién hoic 14 hiang nhap vao 13 sé nguyén.
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2.1.3. Cac hoat dong xir ly bén trong PL.C
2.1.3.1. Xir ly chwong trinh

PLC c6 bo dém dia chi ¢ bén trong vi xir 1y, vi vy chuong trinh & bén trong bo
nhé s€ dugce bd vi xur Iy thuce hién mét cach tuan tu tung 1énh maot, tur dau cho dén cubi
chuong trinh. Mdi lan thuc hién chuong trinh tur dau dén cudi duoc goi la mot chu ky
thuc hién. Thoi gian thuc hi€én mot chu ky tuy thudc vao tde do xur 1y cua PLC va do
16n cta chwong trinh. Mot chu ky thyuc hién bao gdm ba giai doan ndi tiép nhau:

e Pau tién: Bo xtr 1y doc trang thai cua tat ca dau vao. Phan chuong trinh
phuc vu cong viéc ndy co san trong PLC va duoc goi 1a hé diéu hanh.

° Tiép theo: B xur 1y sé doc va xur 1y tuan tu 1énh mot trong chuong trinh.
Trong ghi doc va xur 1y cac Iénh, bd vi xur 1y s€ doc tin hi¢u cac dau vao thuc hién cac
phép toan logic va két qua sau d6 sé xac dinh trang thai cia cac dau ra.

e Cudi cung, bo vi xir 1y s& gan céc trang thai méi cho cac dau ra tai cac
modul dau ra.

2.1.3.2. Xir Iy xuét nhip

GoOm c6 hai phurong phap khac nhau ding cho viéc xtr Iy I/ O trong PLC:

e (Cap nhat lién tuc: Piéu nay doi hoi CPU quét cac 1énh ngd vao (ma
chung xuét hién trong chuong trinh), khoang thoi gian Delay dugc xay dung bén trong
dé chic chin rang chi c6 nhitng tin hiéu hop 1y méi dugc doc vao trong bd nhé vi xtr
1y. Cac 1énh ngd ra dugc 1y truc tiép t6i cac thiét bi. Theo hoat dong logic ctia chuong
trinh, khi 1énh OUT duoc thuc hién thi cac ngd ra cai lai vao don vi I/ O, vi thé nén
chung van giit dugc trang thai cho téi khi 1an cap nhat ké tiép.

e Chuyp anh qua trinh xuit nhap: Hau hét cac PLC loai 16n c6 thé co vai
tram [ / O, vi thé CPU chi ¢6 thé xu 1y mét 1€nh & mot thoi diém. Trong subt qué trinh
thuc thi, trang thai mdi ngd nhap phai duoc xét dén riéng 1é nham do tim céc tac dong
clia nd trong chuong trinh. Do chiing ta yéu cdu relay 3ms cho mdi ngd vao, nén tong
thoi gian cho hé thdng 1dy mau lién tuc trd nén rat dai va tang theo s6 ngd vao.

DPé lam tang tbc do thuc thi chuong trinh, cac ngd I / O dugc cép nhat td1 mot vung
dac biét trong chuong trinh. O day, ving RAM dac biét nay dugc dung nhu mdt bod

dém luu trang thai cac logic diéu khién va cac don vi I/ O Moi ngd vao ra déu c6 mot
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dia chi I/ O RAM nay. Subt qué trinh copy tit ca cac trang thai vao trong I / O RAM.
Qua trinh nay xay ra & mot chu ky chwong trinh (tir Start dén End).

Thoi gian cp nhat tit ca cac ngd vao ra phu thudc vao tong sd /O duoc copy tidu
biéu 14 vai ms. Thoi gian thuc thi chwong trinh phu thudc vao chiéu dai chwong trinh

diéu khién twong Gmg mdi 1énh mat khoang tir 1+10(s).
2.2. Gi6i thiéu mdt s6 nhém PLC pho bién hién nay trén thé gi6i

2.2.1. Siemens: c6 ba nhém
e CPU S7 200
CPU 21x: 210; 212; 214; 215-2DP; 216.
CPU 22x: 221; 222; 224; 224XP; 226; 226 XM.
e CPU S7300
312IFM; 312C; 313; 313C; 313C-2DP+P; 313C-2DP; 314; 3141FM; 314C-2DP+P;
314C-2DP; 315; 315-2DP; 315E-2DP; 316-2DP; 318-2
e CPU S7400
2.2.2. Mitsubishi: Ho FX
2.2.3. Omron: Ho CMQ
2.2.4. Controtechnique
Ho Compact TWD LCAA 10DRP; TWD LCAA 16DRP; TWD LCAA
24DRP...
2.2.5. ABB: Ba nhém
« AC 100M
« AC 400M
» AC 800M, day la loai c6 2 module CPU lam viéc song song theo ché do du
phong nong.

2.3. Tong quan vé ho PLC S7-200 ciia hing Siemens

C6 hai series: 21x (loai cii khong con san xuat nita) va 22x (loai m&i). Vé mit
tinh ning thi loai m&i c6 wu diém hon nhiéu. Bao gém cac loai CPU sau: 221, 222,
224, 224XP, 226, 226 XM trong d6 CPU 224XP c6 hd tro analog 21/10 onboard va 2
port truyén thdng.
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Bang 2.1 Cac loai CPU S§7-200

S7-200 CPU

Order Number

CPU 221 DC/DC/DC 6 Inputs/4 Outputs

6ES7 211 - 0AA23 - 0XBO

CPU 221 AC/DC/Relay 6 Inputs/4 Relays

6ES7 211 - 0BA23 - 0XB0

CPU 222 DC/DC/DC 8 Inputs/4 Outputs

6ES7 212 - 1AA23 - 0XBO

CPU 222 AC/DC/Relay 8 Inputs/4 Outputs

6ES7 212 - 1BB23 - 0XB0

CPU 224 DC/DC/DC 14 Inputs/10 Outputs

6ES7 214 - 1AD23 - 0XBO

CPU 224 AC/DC/Relay 14 Inputs/10 Relays

6ES7 214 — 1BD23 - 0XB0

CPU 224XP DC/DC/DC 14 Inputs/10 Outputs

6ES7 214 - 2AD23 - 0XBO

CPU 224XP AC/DC/Relay 14 Inputs/10 Relays

6ES7 214 — 2BD23 - 0XB0

CPU 226 DC/DC/DC 24 Inputs/16 Outputs

6ES7 216 — 2AD23 - 0XBO0

CPU 221 AC/DC/Relay 24 Inputs/16 Outputs

6ES7 216 — 2BD23 - 0XB0
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Bdng 2.2 So sanh déc diém va théng sé ky thudt series 22x

Feature CPU 221 CPU 222 CPU 24 CPU224XP  CPU 226

Physical sze (mm) 0x80x62 90x80x62 [1205x80x62 |140x80x62 | 190x 80 x 62

Program memory.

wihrunmode odd | 4006 bytes | 4096 bytes | 8192 bytes 12288 bytes | 16384 bytes

wihout run mode edit | 4006 bytes | 4006 bytes | 12288bytes | 16384 bytes | 24576 bytes

Data memory 2048 bytes | 2048 byles | 8192 byles 10240 bytes | 10240 bytes

Memory backup 50 hours 50 hours 100 hours 100 hours 100 hours

typical typcal typical typecal typecal

Local on-board VO

Digital 6 Ind Out 8 In%6 Out 14 110 Out 14 110 Out 24 16 Out

Analog - - - 2101 Out -

Expansionmodules  |Omodules | 2modules’ | 7modules’ | 7modules’ | 7 modules’

High-speed counters

Single phase 4a130kHz |[4at30kHz  |Gat30kM2 401 30 kHz 6 at 30 kM2
2l 200 kM2

Two phase 20020kHz  |2at20kHz  |4at20KkMz Jal 20kHz 48l 20 kM2
180100 kM2

Pulse outputs (OC) 20020kHz |2t 20 kM2 200 20 kM2 200100kH2 |2t 20 kM2

Analog adusiments | 1 1 2 2 2

Reaktime clock Cartridge Cartridge Builtin Buil-in Bult-in

Communcatonsports |1 RS-485 |1 RS-485 |1 RS-485 |2 RS-485 |2 RS-485

Floating-point math Yos

Digtal VO image size | 256 (128 in, 128 out)

2.3.1 Hinh dang bén ngoai.
e (Céc den trang thai:
« Pén RUN-mau xanh: Chi dinh PLC ¢ ché d6 1am viéc va thuc hién chuong
trinh da dugc nap vao bo nhé chuong trinh.
« Bén STOP-mau vang: Chi dinh PLC & ché d6 STOP, dimg chuong trinh dang
thue hién lai (cac ddu ra déu & ché do off).
« bén SF-mau do, dén bao hiéu hé thong bi hong c6 nghia 14 15i phan cing hoic
hé diéu hanh. O day can phan biét rd 16i hé thong véi 16i chuong trinh ngudi dung, khi

16i chuong trinh ngudi ding thi CPU khong thé nhan biét dugc vi trude khi download
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Xuéng CPU, phﬁn mém lap trinh da lam nhi€ém vu kiém tra truéc khi dich sang ma

may.

SIEMENS - Y
‘O9s0eocseocs.

Mode solector switch
STOP, TERM, RUN

Port for axpansion
modules (not with
CcPU 221)
Analog
potentiomotor
Programming Input Output for sensors
interface pon (PP1) Torminals DC 24V /180 mA

Hinh 2.4 CPU S7-200 va cac module
* bén Ix.x-mau xanh: Chi dinh trang thai On/Off cta dau vao sb.
* Bbén Qx.x-mau xanh: Chi dinh trang thai On/Off ctuia dau vao sd.
« Port truyén thong ndi tiép: RS 485 protocol, 9 chan sir dung cho viéc phdi ghép
v6i PC, PG, TD200, TD200C, OP, mang bién tan, mang cong nghiép.
Téc do truyén - nhan dir liéu theo kiéu PPI & téc d6 chuan 1a 9600 baud.

Téc d6 truyén - nhan dit lidu theo kiéu Freeport 1a 300 + 38400 baud.
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Hinh 2.5 Cdu tric ciia port RS 485

Bang 2.3 Mo ta churc nang cua cac chan cua port RS

1 Shield Chassis ground

2 24 V Return Logic comom

3 RS — 485 Signal B RS — 485 Signal B

4 Request — to- Send RST (TTL)

5 5V Return Logic comom

6 +5V +5V. 100Q series resistor

7 +24V +24V

8 RS — 485 Signal A RS — 485 Signal A

9 Not applicable 10 — bit protocl select (Input)
Connector shell Shield Chassis ground

e (Cong tac chon ché do:

+ Cong tic chon ché do RUN: Cho phép PLC thuc hién chwong trinh, khi
chuong trinh gdp 16i hodc gip 1énh STOP thi PLC s& tu dong chuyén sang ché
d6 STOP mic du cong tic van & ché d6 RUN (nén quan sat dén trang thai).

+ Cong tic chon ché d6 STOP: Khi chuyén sang ché 46 STOP, dirng cudng birc
chuong trinh dang chay, cac tin hi¢u ra lic nay déu vé off.

+ Cong tic chon ché d6 TERM: cho phép ngudi van hanh chon mdt trong hai
ché 30 RUN/STOP tr xa, ngoai ra & ché d6 nay duogc dung dé download chuong trinh

nguoi dung.
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e Vit chinh dinh twong tu: Mi CPU c6 tur 1 dén 2 vit chinh dinh tuong tu,
c6 thé xoay dugc mot goc 270°, dung dé thay d6i gia tri cua bién sir dung trong
chuong trinh.

e Pin va ngudn nudi bd nhd: Str dung tu van ning va pin. Khi ning luong

cua tu bi can kiét PLC s¢€ ty dong chuyén sang sir dung nang lugng tur pin.
2.3.2. Ciu triic bd nhé S7-200

B6 nhé duoc chia 1am 4 ving co ban, hau hét cic ving nhd déu c6 kha ning
doc/ghi chi trir ving nhé dic biét SM (Special Memory) 1a ving nhé c6 s6 chi doc, s6

con lai c6 thé doc/ ghi duoc.

Chuong Trinh Chuong Trinh Chuong Trinh
M S —
TU == Tham sé Tham sé [ Tham so
Dir liéu . - D ligu [* > Dir liéu
A e Y,

viung d6i tuong

i e

Hinh 2.6 B¢ nhé cua PLC S7 -200

+ Viung nhé chuong trinh: La mién bo nhd duoc dung dé luu giit cac 1énh.
chuong trinh. Vung nay thudc kiéu non-valatie doc/ghi dugc.

+ Vung nhé tham s6: La mién luu gilt cac tham sb6 nhu tir khod, dia chi tram...
cling giéng nhu ving chuong trinh, ving nay thudc kiéu (non-valatile) doc/ghi dugc.

+ Vung dit liéu: Puogc sir dung dé cat cac dit liéu ciia chuong trinh bao gdom két
qua cla cac phép tinh, hang s duoc dinh nghia trong chwong trinh, bo dém truyén
thong...

+ Vung ddi tuong: Timer, bd dém, bo dém tdc do cao va céac céng vao/ra tuong
tu duoc dit trong ving nhd cubi cing. Ving nay khong thudc kiéu non-valatile nhung
doc/ghi duoc.

Hai viing nhé cudi cling c6 y nghia quan trong trong viéc thuc hién mot chuong

trinh. Do vay s& duoc trinh bay chi tiét & muyc tiép theo.
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Vung nhé dit liéu va ddi twong va cach truy cép:
Ving nhé dir liéu 14 ving nhd dong, nd ¢ thé truy cap theo timg bit, byte, tir don
(worrd), tir kép (double word) va ciing c¢6 thé truy nhip duoc v6i mang dit liéu. Pugc
stt dung lam mién luu trit dit liéu cho cac thuit toan, cic ham truyén thong, lap bang,
cac ham dich chuyén, xoay vong thanh ghi, con tré dija chi...

Ving d6i twong duoc sit dung dé luu gitr dit liéu cho cac ddi tugng 1ap trinh
nhu cac gia tri tic thoi, gia tri dit trude cia Counter hay Timer. Dir lidu kiéu dbi
tuong bao g6m cac thanh ghi cua counter, Timer, cac b0 dém téc do cao, bd dém

vao/ra twong tu va cac thanh ghi AC (Accumulator).
2.3.3. Mé rong ngo vao/ra

C6 thé mé rong ngd vao/ra ciia PLC bang cach ghép néi thém vao né cac modul
mo rong vé phia bén phai cia CPU (CPU 214 nhiéu nhat 7 modul), 1am thanh mét méc
xich, bao gom cac modul c6 cuing kiéu.

Céc modul mé rong s hay roi rac déu chiém chd trong bo dém, tuong tng véi sd
dAu vao/ra cia cac modul.

Sau day la mot vi du vé cach dit dia chi cho cac modul m& rong trén CPU 214:

Bang 2.4 Dia chi modul mo rong

. (8 (3vao analog (3vao analog
(4vaol4ra) . (8 ra)
vao) | /lraanalog) /1ra analog)
10.1 Q0.0 12.0 13.0 AIWO0 Q3.0 AIWS
10.2 Q0.1 12.1 13.1 AIW2 Q3.1 AIW10
10.3 Q0.2 12.2 13.2 AlW4 Q3.2 AlIW12
10.4 Q0.3 12.3 13.3 AQWO Q3.3 AQW4
10.5 Q0.4 13.4 Q34
10.6 Q0.5 13.5 Q3.5
10.7 Q0.6 Q2.0 13.6 Q3.6
11.1 Q0.7 Q2.1 13.7 Q3.7
11.2 Q1.0 Q2.2
11.3 Q1.1 Q2.3
11.4
11.5
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2.3.4. Thuc hién chuong trinh

PLC thuc hién chuong trinh theo chu trinh lip. Mdi vong lip duoc goi 1a mot
vong quét (scan). Mdi vong quét dugc bt ddu bang gian doan doc dit liéu tir cac cong
vao ving dém 4o, tiép theo 14 gian doan thyc hién chuong trinh. Trong tirng vong quét,
chuong trinh dugc thyc hién bang 1énh dau tién va két thuc bang 1énh két thiic (MEND).
Sau giai doan thyc hién chwong trinh 13 giai doan truyén thong ndi bo va kiém tra 15i.
Vong quét dugc két thuc bang giai doan chuyén cac ndi dung ctia bd dém 4o t6i cac cong

ra.

4. Chuyén dir liéu tir

bo dém ao ra ngoai vi 1. Nhap dir liu

tor ngoai vi vao

bo dém ao
N 2. Th
3. Truyén hien He
thc“mg va chﬁon
t ki¢m trinh :
tra 101

Hinh 2.7 Qua trinh thyc hién chuwong trinh cua PLC
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Main Program
:END

SBRO Chuong trinh con thir nhat
‘RET

SBRn  Chuong trinh con thtr n+1
‘RET

INT 0 Chuong trinh xur li ngat thir nhat
:RET

INTn  Chuong trinh xir 1i ngat thirn + 1
‘RET

LAD STL

10.0 Q1.0 LD 10.0

— 0 =Q1.0
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Phuong phép truy nhap Giéi han cho phép cua ton hang clia
CPU

Truy nhédp theo bit(dia chi byte, chi s6 | V (0.0- 4095.7)

bit) I (0.0-7.7)
Q (0.0-7.7)
M (0.0- 31.7)
SM (0.0- 85.7)
T (0.0- 7.7)
C (0-7.7)

Truy nhép theo byte VB (0- 4095)
IB (0-7)
MB (0- 31)
SMB (0- 85)
AC (0-3)
H;’mg sO

Truy nhép theo tir don (word) VW (0-4094)

(dia chi byte cao) T (0-127)
C (0-127
QW (0-6)
MW (0-30)
SMW (0-84)
AC (0-3)
AlW (0-30)
AQW (0-30)
Hé“mg sO

Truy nhap theo tir kép VD (0-4092)

(dia chi byte cao) ID (0-4)
QD (0-4)
MD (0-28)
SMD (0-82)
AC (0-3)
HC (0-2)

42




Hang so

2.3.5. Mt s6 1énh co ban

Lénh vao/ra:

LOAD (LD): Lénh LD nap gia tri logic ctia mot tiép diém vao trong bit déau tién
clia ngan xép, cac gia tri con lai trong ngan xép bi diy lui xuéng mot bit.

LOAD NOT (LDN): Lénh LD nap gia tri logic ciia mét tiép diém vao trong bit

dau tién cua ngan xép, cac gia tri con lai trong ngan x&p bi day Iui xuong mot bit.

Truoc LD  Sau Truoc LLD  Sau
CO M CO M
C1l Co C1l Co
C2 Cl C2 Cl
C3 C2 C3 C2
C4 C3 C4 C3
C5 C4 C5 C4
C6 \ C5 C6 C5
C7 C6 Cc7 \ C6
c8 \ C7 C8 \ C7

Bi ddy ra khoi ngin xép Bi day ra khoi ngan xép

Céc dang khac nhau cua 1énh LD, LDN cho LAD nhu sau:

LAD Mo ta Toan hang
n . ) .
Tiép diém thuong mé s& dong néu n=1 - LQM,
1F SM,
n Tiép diém thudong dong s& mé khi n=1 (bi) T, C

i

n Tiép diém thuong mé s& dong e thoi khi | N-1

{1} n=1

n Tiép diém thuong mé s& dong tirc thoi khi

J\F n=1

43



Céc dang khac nhau cua Iénh LD, LDN cho STL nhu sau:

LAD Mo ta Toan hang
LD n | Lénh nap gia tri logic ctia diém n vao bit du tién n: 1,Q,M,
trong ngan xép. SM,

LDN Lénh nap gia tri logic nghich dao cua diém n vao (bit) T, C

bit dau tién trong ngan xép.

LDI n | Lénh nap tirc thoi gia tri logic cua diém n vao bit dau | n:1

tién trong ngan xép.

LDl n | Lénh nap tirc thoi gia tri logic nghich ddo cua

diém n vao bit dau tién trong ngin xé&p.

OUTPUT (=): 1énh sao chép nodi dung cua bit dau tién trong ngin xép vao bit
duoc chi dinh trong 1énh. Noi dung ngin xép khong bi thay doi.

Mo ta 1énh OUTPUT bang LAD nhu sau:

LAD | Mota Toéan hang
n Cudn day dau ra ¢ trang thai n:1,QMSMT,.C
) kich thich khi c6 n dong diéu (bit)
khién di qua
N Cudn diy dau ra duoc kich n: Q

thich tirc thoi khi n c6 dong didu | (BID)
—(1) | khién di qua
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Cac 1énh ghi/xéa gia tri cho tiép diém

SET (S),RESET (R): Lénh dung dé dong va ngit cac diém gian doan da duoc
thiét ké. Trong LAD, logic diéu khién dong dién dong hay ngat cac cudn day dau ra. Khi
dong diéu khién dén cac cudn day thi cac cudén day déng hoic mé céc tiép diém. Trong
STL, 1énh truyén trang thai bit dau tién cta ngan xép dén cac diém thiét ké. Néu bit nay
c6 gia tri bang 1, cac 1énh S hodc R s& dong ngit tiép diém hoic mot day cac tiép diém

(gidi han tir 1 dén 255). Noi dung ctia ngin xép khong bi thay d6i béi cac 1énh nay.

Mo té 1énh S (Set) va R (Reset) bang LAD:

LAD Mo ta Toan hang
Shit n DPoéng mot mang gém n cac tiép diém ké | S-bit: 1, Q,
tir M,SM,T,
—(S)
dia chi S-bit C,V (bit)

n (byte): 1B, QB, MB,

Ngit mot mang gom n céc tiép diém ké SMB, VB,AC, hing
tur S- A

Shit n ) SO, *VD, *AC

bit. Néu S-bit lai chi vao Timer

—(R) hodc Counter thi 1énh s& x4 bit

dau ra cua Timer/Counter do.

Shit n DPong tirc thoi mot mang gdm n cac | S-bit: Q (bit)
—(s1y | Uer n(byte):IB,QB,  MB,
diém ké tir dia chi S-bit SMB, VB,AC, hing
s, *VD, *AC
Shit n Ngit tirc thoi mét mang gdm n céc tiép

diém ké tir dia chi S-bit
—(RI)
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Mo ta 1énh S (Set) va R (Reset) bang STL:

STL Mo ta Toan hang
S S-bit | Ghi gi4 tri logic vao mdt mang gém n | S-pit: I, Q, M,SM,T,
bit ké tir dia chi S-bit C,V (bit)
R  S-bit n | Xo6a mot mang gom n bit ké tir dia chi
S-bit. Néu S-bit lai chi vao Timer hodc
Countert thi 1énh s& x4 bit dau ra cua
Timer/Counter do.
SI Shit n | Ghi tirc thoi gid tri logic vao mét | S-bit: Q (bit)
mang gdm n bit ké tir dia chi S - bit
] 1 n (byte):1B,QB,MB,
Rl S-bit n | Xoa tirc thoi mot mang gom n bit ké

tr dia chi S - bit.

SMB, VB,AC, hang s, ¥
*AC

Céc 1énh logic dai s6 Boolean:

Cac 1énh tiép diém dai s6 Boolean cho phép tao 1ap cac mach logic (khong

c6 nho). Trong LAD céc 1énh nay dugc biéu dién thong qua cau trac mach, méc noi

tiép hay song song cac tiép diém thuong dong hay cac tiép diém thudong md. Trong
STL c6 thé sir dung 1énh A (And) va O (Or) cho cac ham hé hoic cac 1énh AN (And
Not), ON (Or Not) cho c4c ham kin. Gia tri cua ngin xép thay doi phu thudc vao timg

Iénh.
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Lénh

Mo ta

Toan hang

ALD

Lénh t6 hop gid tri cua bit dau tién va thar hai
ctia ngin xép bang phép tinh logic AND. Két
qua ghi lai vao bit dau tién. Gia tri con lai

cua ngan x&p dugc kéo 1én mdt bit.

Khéng cé

OoLD

Lénh to hop gia tri cta bit dau tién va thir
hai ctia ngin xép bang phép tinh logic OR.
Két qua ghi lai vao bit dau tién. Gia tri con

lai cua ngan xép duogc kéo lén mat bit.

Khéng cé

LPS

Lénh Logic Push (LPS) sao chup gia tri cua
bit dau tién vao bit thi hai trong ngin xép.
Gia tri con lai bi day xudng mot bit. Bit cudi

cung bi ddy ra khoi ngin xép.

Khéng cé

LRD

Lénh sao chép gié tri cta bit thir hai vao bit
dau tién trong ngin xép.Céac gia tri con lai

cuia ngan x&p gitr nguyén vi tri

Khéng c6

LPP

Lénh kéo ngan xép lén mot bit. Gia tri cua

bit sau duoc chuyén cho bit trude.

Khéng c6

Ngoai nhimng 1énh lam viéc truc tiép véi tiép diém, S7 - 200 con ¢6 5 1énh dic
biét biéu dién cho cic phép tinh cta dai s6 Boolean cho céc bit trong ngin xép, duoc goi
la 1€nh stack logic. Po 1a cac 1énh ALD (And Load), OLD (Or Load), LPS (Logic
Push), LRD (Logic Read) va LPP (Logic Pop). Lénh stack logic duoc dung dé t6 hop,
sao chup hodc x0 cac ménh dé logic. LAD khong c6 bd dém danh cho Stack logic. STL

str dung cac 1énh stack logic dé thuc hién phwong trinh tong thé c6 nhiéu biéu thirc con.

AND (A) Lénh A va O phéi hop gié tri logic ctia mot tiédiém n voi OR (O) gi tri
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bit dau tién cua ngin xép. Két qua phép tinh duoc dit lai vao bit dau tién trong ngin xép.

Gi4 tri ctia cac bit con lai trong ngin xép khong bi thay doi.
Céc lénh tiép diém dac biet:{ NOT |,{ P F{ N }.

C6 thé dung cac 1énh tiép diém dic biét dé phat hién su chuyén tiép trang thai
ciia xung (sudn xung) va dao lai trang thai cua dong cung cip (gia tri dinh cua ngin
xép). LAD sir dung cac tiép diém dic biét nay dé tac dong vao dong cung cip. Cac
tiép diém dic biét khong co tén hang riéng cia chinh ching vi thé phai dit chung
phia trude cudn diy hoic hop dau ra. Tiép diém chuyén tiép duong/am (cac 1énh suon
trude va suon sau) ¢6 nhu cdu vé bo nhd bai vay dbi vi CPU 214 ¢6 thé st dung nhiéu
nhat 1a 256 1¢nh.

Cac 1énh so sanh:

Khi 13p trinh, néu cac quyét dinh vé diéu khién duoc thuc hién dua trén két qua cua vi¢c
so sanh thi c6 thé str dung 1énh so sanh theo byte, Word hay Dword ctia S7 - 200.

AD sir dung 1énh so sanh dé so sanh céac gia tri ciia byte, word hay Dword (gia
tri thuc hodc nguyén). Nhitng 1énh so sanh thuong 1a: so sanh nho hon hoic bang (<=);
so sanh bang (=) va so sanh 16n hon hoic bang (>=).

Khi so sanh gi4 tri cua byte thi khong can phai dé ¥ dén diu cua tén hang,
nguoc lai khi so sanh cac tir hay tir kép v6i nhau thi phai dé y dén dau cua ton hang 1a
bit cao nhét trong tir hodc tir kép.

Vi du 7FFF > 8000 va 7FFFFFFF > 80000000.
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LAD

Mo ta

Toan hang

I I 4

Nl N2 1 Tiép diém déng khi n1=n2 B = byte B, 1B, QB, MB, SMB,
—| =B AC, Const, *VD, *AC

| = Integer = Word
nl n2

D = Double Integer
=1k ’
— =}
nl n2
— =R}
nl n2 | Tiép diém dong khi n1>n2 B = byte nl, n2(word): VW, T, C,

W, MW, SMW, AC,
—>=B|- |1I= Integer = Word Q . )
AIW, hang so, *VD,
nin2 D = Double Integer
o | e
>=]

R = Real
nin2
—>|-
nin2
>R
nin2 Tiép diém dong khi n1<n2 B = byte n1,n2(Dword): VD, ID,

D, MD, SMD, AC,
—<=B}— | I = Integer = Word Q o
HC, hang so, *VD, *AC

nin2

D = Double Integer
=il

R = Real
nin2
— <D}
nin2
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<R

LAD

STL

Mo ta

Toan hang

-(JMP)

JMP  Kn

Lénh nhay thyc hién viéc
chuyén
diéu khién dén nhén n trong

mot chuong trinh.

JMP  Kn

Lénh khai bdo nhan n trong

mot chuong trinh.

n

CPU 212: 0+63

CPU 214: 0+255

—(CALL)

CALL Kn

Lénh goi chuong trinh con,
thuc
hién phép chuyén diéu khién

dén chuong trinh con ¢6 nhan n.

SBR Kn

Lénh gan nhan cho mdt chuong

trinh con

n

CPU 212: 0+15
CPU 214: 0+255

—( CRET)

CRET

Lénh trd vé chuong trinh da
goi chuong trinh con c6 diéu
kién(bit dau cuia ngan x&p co

gia tri logic bang 1)

—(RET)

Lénh tr¢ vé chuong trinh da
goi chuong trinh con khong

dicu kién

Khong co
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CHUONG 3

THIET KE BQ PIEU KHIEN TRUQT CHO TAY MAY
ROBOT 2 BAC TU DO
3.1.H¢ phi tuyén
3.1.1.Hé phi tuyén la gi ?
bé dinh nghia dugc ro rang mot ddi tuong hay hé théng nhu thé nao duoc goi la
phi tuyén trudc tién ta nén dinh nghia lai hé tuyén tinh.

Xét mot hé théng MIMO, viét tit cia nhiéu vao / nhiéu ra (Multi Inputs — Multi

Outputs) voi r tin hi€u vao uy(t), ux(t), ... , ul(t) va s tin hiéu ra y;(t) , yo(t), ..., ys(t) .

u, (1)
Néu viét chung r tin hiéu dau vao thanh vecto 1_4(1‘) =|:
u, ()
»(0)
va s tin hiéu dau ra thanh y(7)=|: thi mé hinh hé théng dugc quan tim &
y,(1)

day 1a moé hinh toan hoc mo ta quan hé gitra vecto tin hiéu vao u(r) va tin hi¢u ra y(¢),

teclamo tda anh xa T : L_t(t) = () .

Anh xa nay (Thudng con goi 14 toan tir - operator) viét lai nhu sau :
y(@) =T (u()).

néu anh xa T thoa man :
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T(au,(t)+T(au,(t))=aT(u(t)+aT (), (3.1)
trong d6 a; v a, € R, thi hé d6 duoc nodi 13 tuyén tinh. Tinh chat (3.1) cta hé
tuyén tinh, trong diéu khién, con dugc goi 1a nguyén 1y xép chong.

Vidu: Xét 1 hé gém 1 10 xo ¢ va 1 vat khéi luong m lam 1 vi du. Vat s€

chuyén dong trén truc nim ngang dudi tic dong cua lyc F (hinh 3.1).

ms beilng

m

v

Hinh 3.1: Vi du vé mét doi twong tuyén tinh

Neéu F dugc xem nhu 12 tin hi€u vao va quang duong s ma vat di duoc Ia tin
hiéu ra (dép ung cua h¢) thi theo cac tién dé co hoc ciia Newton, tac dong vao vat va

nguoc hudng véi F c6 hai lyc can bang: Luc can cua 10 xo F; =CS

trong truong hop |s| twong d6i nhod va F, = m§ ciia chuyén dong. Voi nguyén 1y

can bang luc ta cé anh xa T : F(¢) — s(f) mo ta quan hé vao / ra ctia hé
ms +cs=F. (3.2a)

Gia str rang dudi tac dong cua lyc F; hé c6 dap img s; va cua F thi tur :
ms+cs, =F,

ms,+cs, =F,

co ngay dugc
m(a,§+a,s,)+c(as +as,)=alF +aF,,

trong d6 a; , a, 13 nhimg sd thuc tuy y . Néi cach khac dudi tic dong cua luc

a by +ak,
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vat s€ di duoc mot quang duong la a5, +a,s, . B6i vay T thoda man (3.1) va do
d6 trong trudng hop |s| twong d6i nhé va luc can cua 16 xo duge xac dinh gan dung
bang cong thirc F; = cs thi hé thong 12 xo + vét 1a mot hé tuyén tinh .

Nguoc lai, néu lyc can 16 xo lai dugc tinh theo F; = ¢s + 883, voicva g laz2
hang sb, ma trong thuc té ngudi ta van sir dung, thi quan hé vao / ra ciia hé sé 1a :

ms +cs+es’=F (3.2b)

va khi d6 (3.2b) khong con thoa man nguyén 1y xép chong (3.1)

m(a, §,+a,5,)+c(as, +a,s,)+&eas +a,s.)#aF +a,F,

m(a, §,+a,5,)+c(as, +a,s,)+&eas +a,s.)#aF +a,F,

Noi cach khac, dudi tdc dong cua luc @ F, +a,F thi quang duong cua vat di

duoc khong phai la as, +a,s,. Vay ¢ truong hop nay hé c6 tinh phi tuyén.
3.1.2.M6 hinh trang thai va quy dao trang thai ciia Hé phi tuyén
3.1.2.1.M0 hinh trang thai

Mo hinh dong cta d6i twong, hé thdng phi tuyén duoc xdy dung tir quan hé vao
— ra qua viéc thém céc bién x,(t), X, (1), ... , Xa(t) goi 12 bién trang thai, sao cho quan
hé giita vector tin hiéu ra y(t) voi n bién nay va tin hiéu vao u(t) chi con lai thuan tuy
12 mot quan hé dai s6. Nhitng bién trang thai ndy, vé mat y nghia vat 1y, 1a nhitng dai

luong ma sy thay d6i ctia n6 s& quyét dinh tinh chat dong hoc cua ddi turong.

Viduy 1 : T mo hinh (3.1) ciia dbi tuong 10 xo + vat, néu thém bién trang thai

X1=S,Xo= 8 s€co:

X
s=(1 0)[ '
X

2

jz (1 0).x+0.F

va ddy 1a mot phuong trinh dai sd. Ngoai ra con c6 phin cac phuong trinh vi

phin bao gdm :
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Suy ra tir dinh nghia vé x; , X, Va :

c 1
=——x+—F
m m

X,

thu dugc bang cach thay truc tiép x4, X, vao phuong trinh (3.1).

Viét chung hai phwong trinh vi phan trén lai véi nhau s dugc :

: 0 1 0
=™ +| 1 |F
X = = X
LT e oL

X2 m m

N6i chung, mot hé phi tuyén SISO c¢6 quan hé vio — ra gitta tin hiéu vao u(t) va

ra y(t) dang:

Y= Oy, y,u0)

Trong d6 ky hiéu y(k) chi dao ham bac k cua y(t), tuc 1a

thi vé6i cac bién trang thai dugc dinh nghia nhu sau :

— I 3 _ (=D
.Xl —y,x2 —y,XS —y,...,xn =Yy

hé s& c6 mo hinh hai phan: phan cic phuong trinh vi phan bac nhat

:x2

X =X
- n

n

X =f(X 0, X,,X,,1)
va phuong trinh dai s6 : Y=x;

Tong quét 1én thi mot hé phi tuyén, sau khi dinh nghia céc bién trang thai x,(t) ,

Xo(t) , ..., Xp(t), s€ mo ta boi :

- MO hinh trang thai tuéng minh autonom
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x= fou) % ()
- - 7 7 trong dd x(t)=
y = g(x,u) 7 x (1)

- M0 hinh trang thai tuong minh khong autonom

x=f(xur)
y =g(x,u,t)

- hodc mo hinh trang thai khong tudng minh

3.1.2.2.Quy dao trang thai

Tir phuong trinh trang thai mé ta hé thong véi mot tin hidu dau vao u(f) xac
dinh cho trudc va véi mot diém trang thai ban dau x, = x(0) ciing cho trudc ta s& co
dugce nghiém x(f) mo ta sy thay ddi trang thai hé thong theo thoi gian dudi tac dong
cta kich thich u(f) da cho. Biéu dién x(¢) trong khong gian n chiéu R" (con goi 1a
khéng gian trang thai) nhu mot d6 thi phu thudc tham sb t ¢ mii tén chi chiéu ting
cla t ta dugc mot quy dao trang thai (hinh 3.2a). T4p tat ca cac quy dao trang thai ing
v6i mot tin hiéu dau vao u(f) cb dinh nhung véi nhiing diém trang thai ban dau X,

khac nhau dugc goi 1a Ao cdc quy dao trang thai (hinh 3.2b) .
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A3

S 1

A

Hinh 3.2a. Quy dao tramg thdi ciia hé c6 3 bién trang thai
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(&

Hinh 3.2b. Ho cdc quy dao trang thdi ciia hé cé 2 bién trang thdi

3.1.3. Piém cin bing va diém dirng ciia hé thong
3.1.3.1. Piém cén bang
Pinh nghia 1: Mot diém trang thai X, duoc goi la diém can bang (equilibrium
point) néu nhu khi dang & diém trang thai X, va khong c6 mot tac dong nao tur bén
ngoai thi hé s& nam nguyén tai do.
Can c theo dinh nghia nhu vdy thi diém can bang X cua hé thong phai 1a
nghi¢m cua phuong trinh:

dt u=0

Nhu vdy diém cén bing 13 diém ma hé théng s& nam yén tai do, tic 13 trang
iAo x.  dx - .
thai ctia né s€é khong bi thay doi (j =0) khi khong c6 su tic dng tir bén ngoai
t
(u=0).

3.1.3.2.Piém dirng ciia hé

Dinh nghia 2: M6t diém trang thai X, duoc goi 1 diém dimg cta hé thong néu
nhu hé dang o diém trang thai X, va véi tac dong u(t)=u , c¢d dinh, khong dbi cho

trudc, thi hé s€ nam nguyén tai do.

RO rang 1a diém dung theo dinh nghia vira néu s¢€ 1a nghiém cua :
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dx
— = f@un| | = fu,n=0

trong d6 u,la da cho trudc.
3.1.3.3 Tinh 6n dinh tai mt diém cén bing
Pinh nghia 3 : Mgt hé théng dugc goi la 6n dinh (ti€ém can) tai diém can béng
X, néu nhu c6 mot tac dong tirc thoi (chéng han nhu nhiéu tirc thoi) danh bat hé ra
khéi x, va dua toi diém x o, thudéc mdt lan can nao dé cua x, thi sau d6 hé cé kha
nang tu quay vé dugc diém cén bang X, ban dau.

Theo dinh nghia trén thi ta co thé nhan biét duoc hé co 6n dinh hay khong tai
mot diém can bang thong qua dang ho cac dudng qui dao trang thai ctia nd. Néu hé 6n
dinh tai mot diém can bang X, nao d6 thi moi dudng quy dao trang thai x(¢) xuat phat

tir mot diém x, thudc 1an can ctia X, déu phai két thic tai X,

a) Mién 6n dinh O b)

Hinh 3.3. a) Piém cdn bang on dinh

b) Diém cdn bang khéng on dinh
Chu y rang tinh 6n dinh ctia hé phi tuyén chi c6 y nghia khi di cing vé6i diém
can bﬁng X,. Co thé hé s& 6n dinh tai diém can bﬁng nay, song lai khong on dinh &

di€ém can bang khac. DPiéu nay ciling khac so vdi khai ni€m 6n dinh ¢ hé tuyén tinh. Vi
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hé tuyén tinh thuong chi c6 mot diém can bang 13 gbc toa d6 (x,=0) nén khi hé 6n

dinh tai 0, nguoi ta cling néi thém luén mot cach ngén gon la h¢ on dinh .

Ngoai ra, do khai niém 6n dinh & hé phi tuyén bi gin vé6i 1an cdn diém can bang
X, nén ciling c6 th¢ mdc du hé on dinh tai diém can béng X, song v&i mot 1an can qua
nho thi s& khong c6 dinh nghia st dung. N6i cach khac, vé mit tng dung, noé dugc
xem nhu khong 6n dinh. Bdi vay, ddi v6i hé phi tuyén, viéc xac dinh xem hé c6 6n
dinh tai diém can bang x,hay khong 1a chua da ma con phai chi ra mién 6n dinh cua
no tai X,, tic 1a phai chi ra dugc 1an can O cua X, sao cho h¢ c6 kha nang tu quay vé
duge X, tir bat ki mot diém X, nao d6 thudc O (hinh 3.3). Mién 6n dinh O cang 16n thi

tinh On dinh cta hé tai X,cang tdt .

Nhiém vu dau tién ctia bo diéu khién 1a phai giit cho hé thong 6n dinh. Néu nhu
ban dau dbi tuong khong 6n dinh, tirc 1a khi ¢6 nhiéu tir bén ngoai tic dong dua né ra
khoi diém 1am viéc va n6 khong c6 kha niang tu quay vé thi bo diéu khién phai tao ra

tin hiéu diéu khién dan dbi tuong quay trd vé diém lam viéc ban dau.
3.1.4 Tiéu chuan on dinh Lyapunov

Mot trong nhimng diéu kién, hay tiéu chuan chat luong dau tién ma bo diéu
khién can phai mang dén duoc cho hé théng 14 tinh 6n dinh. Tai sao lai nhu vay 7 Tu
khai niém vé tinh 6n dinh cta hé thng tai mot diém can bang da duoc néu trong dinh
nghia 3 ta théy o néu mot hé quéa nhay cam voi tac dong nhiéu dén ndi chi mot tac
dong tlrc thoi khong mong muén rat nhé da lam cho hé bi bat ra khoi diém can bﬁng
(hodc diém lam viéc) ma sau d6 hé khong c6 kha ning ty tim vé diém can bang ban

dau thi chat luong cua hé khong thé goi 1a tét duoc.

Béi vay, kiém tra tinh on dinh cta hé (tai mot diém can béng) cling nhu mién
6n dinh O twong tng phai 13 céng viéc dau tién ta phai tién hanh khi phan tich hé

thong. Tiéu chuan Lyapunov 1a mot cong cu hiru ich gitip ta thuc hién dugc didu do.

Dinh nghia 4 : Mot hé théng c6 mé hinh khong kich thich :
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/ (3.3)

véi mot diém can béng la géc toado 0, duoc goi la :
a) On dinh Lyapunov tai diém can bang 0 néu v6i & > 0 bét ki bao gid ciing ton

tai 0 phu thuéc & sao cho nghiém x(¢f) cua (3.3) voi x(0)=x,thoa man

|| < 8 = |x(0)| < &, Ve 0.
b) On dinh tiém cin Lyapunov tai diém can bang 0 néu véi & > 0bat ki bao

gid cling ton tai & phu thudc & sao cho nghiém x(¢) cua (3.3) voi
x(0) = x, thoa man :

limx(#)=0 .

[—>0

3.1.4.1.Tiéu chuin Lyapunov

Pé 1am quen va tiép can tidu chuan Lyapunov ta hdy bat dau tir hé bac 2 c6 md

hinh trang thai autonom khi khong bi kich thich :

95 _ p(x x) Véri)_c:(xlj (3.4)
e — X,

H¢ trén duoc gia thiét 1a can bﬁng tai géc toado 0.

Hinh 3.4 : Minh hoa khdi niém én dinh Lyapunov:
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Hinh 3.4 minh hoa cho dinh nghia 4 vé tinh 6n dinh Lyapunov tai 0 di goi y
cho ta mot hudéng kha don gian dé xét tinh on dinh cho hé (3.4) tai 0. Chang han bang
cach nao d6 ta dd c6 duoc ho cac dudng cong khép kin v bao quanh goc toa d6 0. Vay
thi dé kiém tra hé c6 6n dinh tai 0 hay khéng ta chi can kiém tra xem quy dao pha
x(1), trc 12 nghiém cua (3.4) di tir diém trang thai dau X, cho truéc nhung tuy y nam
trong mién bao bdi mét trong cac dudng cong khép kin do, ¢ cit cac dudng cong v
nay theo hudng tir ngoai vao trong hay khong ( hinh 3.5).

- Néu x(¢) khong cit bat cr mot dudng cong ho v nao theo chiéu tir trong ra

ngoai thi hé s& 6n dinh tai 0 .

- Néu x(f) cat moi dudng cong ho v theo chiéu tir ngoai vao trong thi hé s& 6n

dinh tiém can tai 0.

Hinh 3.5: Mot goi y vé viéc kiém tra tinh on dinh cia hé tai O
RO rang la can va du dé qu¥y dao pha x(f) cua hé khong cit bat cit mot dudng
cong khép kin thudc ho v theo chidu tir trong ra ngoai 1a tai diém cat do, tiép tuyén cia
X(f) phai tao véi vector A , duoc dinh nghia 1a vector vudng goc véi duong cong dd
theo hudng tir trong ra ngoai, mot goc ¢ khong nho hon 90°. N6i cach khac, hé s& én
dinh tai 0 néu nhu c6 dugc diéu kién:

cosp=A dx (3.5)

dx
OZ\AV\.‘; o

tai moi giao diém cua x(¢) véi cac duong cong thudc ho v.
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Van dé con lai 1a 1am thé nao c6 duoc céc dudng cong v sao cho viéc kiém tra
diéu kién (1.48) dwoc thudn tién. Cau tra 16i 1a st dung ham xac dinh dwong

V(X )duoc dinh nghia nhu sau :

Dinh nghia 5 : Mot ham thyc nhiéu bién, c6 thé khong dimg V(0,7), dugc goi

1 ham xac dinh duong néu :

a) V(0,r)=0

b) Tén tai hai ham mot bién, dimg y,(a) va ¥,(b) lién tuc, don didu ting v&i
7,(0)=y,(0)=0 sao cho :

0<y(xp<svxn<y(x)) voimei x#0 (3.6)

Ham V(x,t) s& xac dinh duong trong toan bo khong gian trang thai néu con co

limy,(a)=0 => limV(x,t)=o0

o0

Dinh 1y 1 : Hé phi tuyén (c6 thé khong autonom) can bang tai gbc toa do va khi
khong bi kich thich thi dugc m6 ta béi hinh :

dx
o f(x,0) (3.7)

s& 6n dinh Lyapunov tai 0 véi mién 6n dinh O néu :
a) Trong O ton tai mot ham xéac dinh duong V(0,7) .

b) Pao ham cua no tinh theo mo6 hinh (1.51) c6 gia tri khong duong trong O, tirc

dv_a_v+a—vf()_c,t)SOVé’imoi£€0. (3.8)

dr o ox
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Dinh 1y 2: Hé phi tuyén (c6 thé khong autonom) can bang tai gbc toa do va
khi khong bi kich thich thi dugc mo ta bdi mo hinh.

dx
o f(x,0) (3.9)

s& 6n dinh tiém can Lyapunov tai 0 véi mién 6n dinh O néu :
a)Trong O ton tai mot ham xac dinh duong V(x,1).

b) Pao ham cua n6 tinh theo mot hinh (1.51) c6 gia tri &m trong O véi X # 0

,tuc la:

a ov ov s
—=—+—f(x,0)<0 véimoi xeOvax#0 . (3.10)

dt ot 0x

3.1.4.2.Tiéu chuan Lyapunov phuc vu thiét ké b diéu khién

Ngoai viéc kiém tra tinh 6n dinh, tiéu chuan Lyapunov con duoc st dung dé

thiét ké bo diéu khién on dinh ddi twong phi tuyén. Chang han dbi tuong c6 mo hinh :

Q Ul i X,

Hinh 3.6: Ung dung tiéu chudn Lyapunov dé thiét ké bé diéu khién
Vay hé kin khi khong bi kich thich (@ =0) s& ¢6 m6 hinh :

% - f(xr@)
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Goi V(x) 13 ham x4ac dinh dwong thich hop, khi d6 dé hé kin 6n dinh tiém can

v6i mién 6n dinh 1a O thi bo diéu khién can tim r(x) phai thod man :

Lszg—Vf()_c,l_r()_c))<Ovdi moi X#0 , xeO (3.11a)
Xt
LoV 1y
Va 8—f (x,r(x))=0chi khi x=0 (3.11b)
Xt

3.2.Bic twong ddi ciia hé phi tuyén
Bac twong doi ciia hé SISO:
Dé dé tiép can toi khai niém bac twong ddi ta xét truong hop dic biét v6i ddi

tugng tuyén tinh, mo ta bang ham truyén dat hop thirc chit (strickly proper):

G(S): b0+b1+"'+bms . (312)
st -Ta,S

Khi d6 bac twong dbi dugc hiéu 13 hiéu r = (n-m) >1

Gia str rang d6i twong trén, bén canh ham truyén dat (3.12) con c6 md hinh

tuong duong trong khong gian trang thai :

dx
—=AX+bu
dt XeRn,AeRnxn,k_)eRnX1,§€Rlxn (313)
y=C'X
Vay thi do
G(s)= c"(s1-A)
Taco:

S—0

Lims'G(s)= % S !Irg s’ [QT(S| ~A)*'Db] = @

n n

64



< Lbimy ———— = Xm
s> I(Z:(:) Sk+1—r an
Hon ntra
, 1 )
Lim —— =0khik>r-1

PRI k+1-r

nén chudi trén try thanh tong ctia hitu han r phan tir dau tién

T Ak
i = A b bm
Lim Z - K-+1-r =
S—w k:O S an

Tir ddy, dé vé trai bang gid tri hitu han thi can va du 1a :

=0 khiO<k<r-2

) (3.14)
#0 khik=r-1

C'AD = {

Noéi cach khéc, bac tuwong ddi r = n-m con c6 thé duoc xac dinh truc tiép tr mé
hinh trang thai (3.13) cta h¢ theo cong thuc (3.14).

Chuyén sang hé phi tuyén va voi1 su goi y cua cong thuc tinh (3.14), khai niém

bac tuong dbi ctia hé ALI ¢6 1 tin hiéu vao, mot tin hiéu ra, duoc dinh nghia nhu sau :
binh nghia 6: Cho h¢ SISO véi ciu trac AL :

dx
E = E(X) + h(X)U (3_15)

y=9(x)
Bac tuong dbi tai diém trang thai X cua hé 1a s6 tu nhién r ma trong 1an can
X thoa man :

=0 khi0 <k <r-2

. (3.16)
#0 khik =r-1

L Lf9(X) = {

C6 thé thiy duoc ngay ring voi f(x)= Ax , H(x)=b , g(x)=c'x , hai cong thirc
(3.14) va (3.16) s& dong nhit, vi :

65



L" g(x)= c'ATx=Ly | g(x)=c"A'b
Vi du : Xét hé Val der Pol c6 mo hinh trang thai nhu sau :

khi d6 thi do :

Lng(X)= 8_h(x) [1 0]{ } =

mww—“fQM) (%jmm

0 X2 0 _ 0 _
'_x{l O(axza—bxf)—xlﬂ[lj‘ ' O[J 0

Bic twong d6i cta hé bang 2 ( tai moi X).

Tuy nhién, ciing can phai dé ¥ rang hé phi tuyén (3.15) c6 thé c6 bac twong ddi
khac nhau & nhitng diém trang thai khac nhau. Ngoai ra, khac voi hé tuyén tinh, khong
phai ¢ bat ctr diém trang thai x nao trong khong gian trang thai, hé phi tuyén phang cé
bac twong d6i. Chang han, hé s& khong c6 bac tuwong ddi tai diém trang thai x, ma

trong 1an can cua no co :
Lng(X)#0,LaLeg(X) #0,....LLf'g(X) #0 ,...
3.3.Tinh dong hoc khdng

Rét nhiéu khai niém st dung trong hé phi tuyén dugc chuyén thé tir hé tuyén
tinh, chéng han khai niém bac tuong ddi, hé thu dong, ... cling nhu vay la tinh dong
hoc khong (zero dynamic). Do d6, dé dé tiép can t6i khai niém nay, ta nén bat dau tir

hé tuyén tinh.
Xét hé phi tuyén SISO c¢6 md hinh trang thai :
dx

- =T00+n0u (3.17)

y=9(x)
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Tinh dong hoc khong (zero dynamic ) ctia hé (3.17) dugc dinh nghia nhu sau :
Dinh nghia 7 : Néu hé (3.17) c6 it nhit mot diém trang thai dau X#0 va img

v6i no 13 tin hiéu didu khién ug(t) sao cho tin hiéu dau ra y(t) ddong nhit bang khong thi
hé duoc goi 1a co tinh dong hoc khong (zero dynamic).
Ta c6 thé thiy duoc 1a dé hé c6 tinh dong hoc khong thi can thiét phai co g(xo)

= 0. Gia st rang hé (3.17) c¢6 béac tuong d6i la r, tic 13 :

. =0 néu 0 <k <r-2
LaLs 9(x) = . (3.18)
#0 néu k=r-1

Khi d6, v6i phép d6i truc toa d6 vi phoi :

[ 9(x) |
=
: r-2
L9(x)
Zr—l f
z| z, [=m(X)=| Lgeo | voiLem(¥) =0 k=rt1,....n
f
AR
o Mya(X)
| Zn ]
m,(X)

hé (1.18) di cho s& duoc dua vé dang chuan

i Z: 11 Z; ]
dZ d Zr1 Zr
—=—| 7 |=|a@)+b@u| y=gz (3.19)
dt dt
Zr+1 Cl(Z)
L Zn] | ¢, (@
Trong d6
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A(z)=L'g(m'(z)) .b(2)

st dung ki hi¢u :

IN
1
=S e
Y N
L

thi mé hinh (3.19) dugc viét thanh

Z1 2_2

dz '

—_ = i Zl’*l = Zr

dt dt 7. a(&m)+b(&n)u
n c(&,n)

=Ly L7 g(m (2)) ¢ (2) = Ly maa(m '(2))

i c.(2) |

Cnr(2)

, 'Y =21(3.20)

Gia sir rang hé (3.17) c6 tinh dong hoc khong mg véi trang thai dau xo #0 va

tin hiéu diéu khién ug(t) thich hop. Vay thi tir y(t) = z4(t) = 0 ta suy ra dugc :

Zi(t) = ... = z(t) =0

va do d6 1a £ = 0. Diéu nay dan dén :

a(0,n)
a(0,m ) +b(0, M)up =0 < ug (t):'m (3.21a)
dn
— =¢(0,
" ¢(0,n) (3.21b)

Do ciing 1a hai phuong trinh phan tich tinh dong hoc khong ctuia h¢ (3.17) thong

qua md hinh twong duong (3.20) ctia nd. Piéu kién dé co6 phuong trinh (3.21b) 1a hé

(3.17) phai c6 bac twong dbi r nho hon n (r < n).
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Tir £=0 ciling nhu phép bién d6i tryc toa do (3.18) va 2 phuong trinh (3.21) ta

thiy, & ché do dong hoc khong, quy dao trang thai x(t) phai thoda man : g(X)
=Lg(x)=...=L7"g(Xx)=0.

N6i cach khac x(t) cua dong hoc khong s& chi nam trong da tap (hinh 3.7)

K={xeR"g(X)=Lg(X)="...= Li"g(x)=0} (3.22)

Hinh 3.7: Quy dao trang thdi ciia Hé phi tuyén, khi dang 6 ché dé Péng hoc
khéng, luén nam trong da tap K.
Tuy rang nam trong da tap K, song viéc quy dao x(t) & ché do dong hoc khong
(rng v6i tin hiéu diéu khién ug(t) thich hop) c6 tién vé gbe toa do 0 hay khong thi chua
duge dam bao va diéu nay khong dugc quyét dinh boi hé phi tuyén (3.17) ¢6 6n dinh
hay khong. No6 chi co thé tién vé 0 n nhu hé (3.21b) la 6n dinh tiém can Lyapunov,

tic 1 phai ton tai 1 ham xéac dinh dwong Q(n) sao cho :

N (0,m) <0 khi 1£0
on - -
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3.4.Thiét ké bo Picu khién truet cho tay may
3.4.1.Piéu khién truot
Heé phi tuyén c6 mo hinh

{x = f(x,u) = f(x)+g(x)u (3.23)

y=h(x)

Trong d6 y 14 tin hiéu dau ra, u 1 tin hiéu ddu vao, x = [xq, Xz, .., Xs] |a vector

trang thai cta hé, f(x) = [f1(X), f2(X), ..., F(¥)]", 9(X) = [91(X), G2(X), -+, Ga(¥)]"

Hé phi tuyén c6 bac twrong d6i 1a p néu:

d "h(x) 4

=L°h(x)+ L L “h(x)u
g S+ L Lh() (3.24)
L,L*h(x) = 0; L, L h(x)=0,i =123,..., p—2
So d6 diéu khién:
. (n)
A Y, Yo ¥
R - {X= f(x)+g(xu R
SMC | ly=hx) i

3.4.1.1.Truong hop bic twong dbi ciia hé bang bac ciia hé p=n:
Dé co thé thiét ké duoc bo diéu khién thi hé (3.23) phai ton tai mat truot. He
(3.23) ¢6 mat truot S khi thod man:

n-1
> S=e+> Ae" (3.25)
i=1

> AS)=1+A4S+..+4,,S"
1a da thirc Hurwitz dé co:

lime(t) =0 (3.26)

t—ow
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> S(0)=0 (3.27)

Piéu kién dé (3.23) truot vé diém can bang 1a phai thoa man diéu kién truot.
biéu kién trugt duoc xay dung trén co s¢ dam bao h¢ kin 6n dinh tiém can, cd nghia la
cho hé trong hinh trén ton tai 1 ham Lyapunov. Gia sir hé ¢6 ham Lyapunov c6 dang

Sau:
1.2
V(x,t) = 58 (3.28)

l1a ham xé&c dinh duong. Pao ham ctia n6 c6 dang sau:

dv :
hal YN 3.29
" (3.29)

Heé (3.23) 6n dinh tiém can khi (3.29) 1a ham c¢6 dau xac dinh am:

ss‘<o:{s>o"°f<° (3.30)
S$<0,S>0

Nhu vay S phai trai dau véi S, do vay ta co:
S =—Kh(S) (3.31)

h(S) cung dau véi S do vay dé thoa mén diéu kién truot ta c6 thé chon ham h(S)

6 cac dang sau: ham dau Sig(S), ham bao hoa Saturation(S), ham h(S)=Tan(S)

Theo (3.25) ta c0:
S=6+> 1,6V =e+48+..+ 1" =—Knh(S) (3.32)
i=2
Ta co:
e™ =y™ — (L h(x) + L LT *h(x)u) (3.33)

Do vay: €+ € +...+ 4,y — 2, (LT h(x) + L, LT h(x)u) = —Kh(S) (3.34)
Tin hiéu diéu khién tim duoc:

Kh(S)+€&+4,8+...+ 4,y" — 1,LTh(x)

3.35
2L, LT*h(x) (3:35)

u(t) =
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3.4.1.2. Truong hop béc twong doi clia hé p<n

H¢ (3.23) phai thoa man dong hoc khong.

Xay dung mat truot :
2 S
> S=e+) Ae? (3.36)
i=1

> A®S) =1+ 4,S +...+ 4,,S " 1a da thie Hurwitz, dé c6 lime(t) =0 (3.37)

t—w

» S(0) =0, mat trugt phai di qua géc toa do va thoda man diéu kién truot.

Hoan toan twong ty nhu trong truong hop trén, ta xay dung ham Lyapunov co

dang sau:
1, . .
V= ES xac dinh duong

V =SS x4c dinh Am
Ta co:

S =—Kh(S)

S=e+A6+...+1,,e

e=y,.(t)-y()

e(p) — y(p)(t) _ y(p) (t)

y® (1) = Lih(x) + L,LPPh(x)u

S=e+A48+...+ 2,y () - 4, (LYh(x) + L,LPPh(x)u) = —Kh(S)

(3.38)

Tin hi¢u diéu khién:

Kh(S)+ e+ 246 +...+2,,(yP = LYh(x))

u(t) =
® Ay 1L LPPh(S)

(3.39)

3.4.2. Thiét ké bd dicu khién truwot cho tay may n béc tu do
M6 hinh dong luc hoc cua tay may:

7 =H(a)§+h(q,q) (3.40)
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v6i H(q) 14 ma trin quan tinh x4c dinh duwong, d6i xtng.
Chung ta gia st rang cac gia tri e lwong H(q) va h(g,q) quan hé véi gia tri

thuc H(q) Va h(g,q) boi bat dang thic sau:
[F(@)H @) < Aa) (341)
va [h(a, 4) - A(q,6)] < Ah,,.(a, ) (3.42)

v6i A(q) va Ah,,.(g,4) 13 nhitng ham d3 biét.

Viét lai biéu thirc dong luc hoc dudi dang:

4= 1(q,9)+B(a)r (3.43)
Véi f(q,4) =-H™(q)h(q,q) (3.44)
B(q) = H'(q) (3.45)

Nhiém vu cta diéu khién 13 tim mod men thich hop 1 sao cho vector vi tri q cua
tay may bam theo quy dao mong mubn qg.
Chung ta dinh nghia sai 1é€ch trang thai e va mat trugt nhu sau:

e=0qy —q (3.46)

S=Ce+¢C=C'>0 (3.47)

R rang rang S=0 thi q(t) — 0, (t) . Qua thyc v6i S=0 ta co thé viét lai nhu sau:

S=0=>Ce+é=0=¢e=-"Ce

Nhu vy hé théng 6n dinh tiém can néu c6 e = 0 va theo d6 diéu kién bam
q(t) —>q,(t) s€ dugc dam bao.

Do vy van dé diéu khién 1a phai tim m6 men t thich hop sao cho vector trang
thai cia hé théng ¢ thé bam duge trén mat truot. Hay phai tim t thoa man diéu kién

truot. Didu kién trugt co thé xac dinh theo tiéu chuan Lyapunov.

Chung ta dinh nghia ham Lyapunov nhu sau:
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v :%5T3>o (3.48)

Pao ham cua (3.48) c6 dang:
V =S'S (3.49)

Nhu vay, néu V <0 thivéi V —>0 dantéi S —>0va e >0

Do vay, diéu kién du cia diéu kién truot 1a:
STS <0 (3.50)

Khi @6 diéu kién truot dam bao cho hé kin 6n dinh toan cuc, tiém can va diéu

kién bam duoc thuc hién mic di mé hinh khéng chinh x4c, nhiéu,...

Néu diéu kién truot c6 thé thoa mén theo do:

STS<—ofs|<0a>0s|=(>s2  (351)
i=1

Tiép do, mat phéng trugt S=0 s€ dat dugc vai thoi gian gidi han nhé hon Ty &

do:
T, =~ [S(a() (352)
o

Biéu thirc trén dugc chirng minh nhu sau:

Tu (29) ta co:

s'S
9l <-« (3.53)

Thay V =STs va [S|= (2V)? vao (3.53) sau d6 tich phan hai vé voi t=0—t,each ,

S(q (treach))zo ta co:

eV L | H |S(a(0))] |S(ac0))]
dt=—Y? =r—"<-o ton S————— =T, (3.54
6[ (ZV )% \/E l - 2 reach g reach 2a 0 ( )

Bay gio chiing ta tim dau vao b¢ diéu khién t thoa man dicu kién trugt.
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Lay dao ham biéu thirc (3.47) ta co:
S =Cé+¢-d,
Thay biéu thtrc (3.39) vao ta co:
S =Cé+ f(q,q)+ B(q)r —d, (3.56)
Do d6 tin hiéu diéu khién c6 dang
r =87, - Ksgn(s) (3.57)
vOTl:

Teq :q_Cé_ f(q,C{)
sgn(s) = Ban(s,), san(s,),.... Sgn(s,) ]

K>0, K 1a ma tran khuyéch dai nxn.

(3.55)

(3.58)

Ma tran khuyéch dai K phai chon du 16n dé diéu kién trugt dugc thoa min mic

du c6 tham s6 khong rd, nhicu,...

Trong truong hop uéc lwong chinh xac B=B, f = f thi diéu kién truot duoc

vi€t lai nhu sau:

S'S =-S"KSgn(s) < —a|9| (3.59)

Néu chon K= ;8> «a

Va ST =S| =AY [5 <37 =
i=1 i=1

thi ché do truot xay ra.

(3.60)

pls|<-dfs|  (361)

Ta nhan thiy rang, dau vao diéu khién duogc gian doan qua s(t) nhu cho & biéu

don gian nhu biéu thirc trén.

Trong trudng hop d6 S cho dudi dang:
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S =ty +Cé+ f(q,¢) +B(a)B ™'z, — B(q)B'KSgn(s)  (3.62)
dat f =f +(f - f);R=B(q)B" dén t4i:
S=(R- 1)z, +(f — f)—RKSgn(s)(3.63)
Tir déy, didu kién truot 1a:
sTS =8 R—I)r,, +(f — f)—RKSgn(s) 3 —08"Sgn(s) (3.64)
Do vay, néu chon K dé:
STRKSgN(s) = ST R — 1)z, +(f — f) 4 087Sgn(s) (3.65)

thi diéu kién truot nhu ¢ trén SS <0 dugc thoéa min va diéu kién truot dat

duoc.
R =68 0 @69
Ttr biéu thire (3.41) va (3.42) ta c6 bat dang thiec:
7= 0 e
HR‘l( f-f )H - Hé(ﬁ - h)H <|8ah,., (3.68)
Tir day, ta c6 thé chon ma tran K thoa mén diéu kién truot nhu sau:

K== Atz +

Teq Ah,. +a|Al| (3.69)

3.4.3. Ung dung Diéu khién trwet cho tay may Robot 2 bic tw do

3.4.3.1. Phwong trinh djng lwc hoc tay may hai bac tw do toan khép
quay

B0 thong s6 tay may: m; =m,=1kg

Phuong trinh dong luc hoc:
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|:F1:| — |:hll hlZ :||:91:|+|:C11 ClZ :||:91:|+|:gl:| (370)
FZ h21 h22 92 C21 C22 92 g 2
Trong do Fy, F;, 1a lyc dugc tao ra & cac khdp dong, ma tran H 1a ma tran xac

dinh duong va ddi xtng, ma tran C 1a ma tran lyc ly tdm, G 1a ma tran lyc trong
truong.

Gié tri cua cac ma tran khi thay gia tri dugc xac dinh nhu sau:
- Ma tran H:
h,, =5+3c0s9,

h, =h,, =1+3/2cosé, (3.71)
h,, =1

- Ma tran C:

c,, = —306,sin6,
¢, =—3/20,siné,

. (3.72)
c,, =—30,sin0,

Cp =0
- Ma tran G:

g, =15c0s6, —15c0s(, +6,) (3.73)
g, =15co0s(@, +6,)

3.4.3.2. M6 hinh dong lwe hoc tay may hai bac tu do

Chung ta dat cac bién trang thai 1a tin hiéu goc quay va van toc ciia cac khop
tay may:

Khép 1:

X = ‘91
X, = Xll = 91

(3.74)
Xy, = ‘91

Khép 2:

77



Xp =0,
Xp =%y =6, (3.75)

Xzz = 92

Tin hiéu vao u:

u, =F
{ ot (3.76)
Ttr biéu thire (3.70) ta co:

|:él}: H—1|:Fl:|_H—1|:Cll C12:||:é1:|_ H—1|:gl:| (377)
o, F, Cyu Cxn |0, g,

trong do H? 13 ma tran nghich dao cua ma tran H.

Tinh H* va két hop tit ca cac phuong trinh trén va thay vao (3.77) dé tinh

duoc:
Khép 1
xll = le
. 1 3 _ (3.78)
X, = 1-9/4cos x, (u, + 5)c22(2x12 +x,,)sinx, —15(cosx, —cosx,,))—
3 3., .
—(1+ ECOS X, )(u, — EX'Z sinx,, —15cos(x,, + x,,))
Khop 2:
le = 'x22
(3.79)

1

: 3 3 .
X, = m(—(l + ECOS X, )(u, + E)c22(2x12 +X,,)sinx, —15(cos x,, —cosx, ))) +

+(5+3cosx,, )(u, - %xlzz sinx,, —15cos(x,, + x,))))

3.4.3.3. Thiét ké b diéu khién trwet cho tay may 2 béc tu do
Xac dinh béc twong ddi cho khép 1 va khép 2:
Tir phuong trinh trang thai cua cac khop (3.78), (3.79) va biéu thire (3.24) ta c6

dugc ngay 13 trong trudng hop nay 14 p=n hay bac tuong d6i cua tirng khop p=2.
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Xay dung mat trugt cho tirng khép:

S, =e +48 (3.80)
S,=¢e, +1,6, '
o day:

€ = X4 —Xn (3 81)
€, = Xg2 = X

A1, A 1a nhitng s6 thuc duong.

biéu kién dé x4y ra ché d6 truot cho hé trén:
V =SS <0 (3.82)
X4y dung bé diéu khién:

Tir (3.78) va (3.79) néu dat:

{Xll = XlZ (3 83)
X, = f,(X)+9g,(x,u)
va:
{XZl = XZZ (3 84)
Xy = f,(X) +9,(xU)
Ta co:

Sl =€ + 46 =€ + AKX, —A X, =€ + 4K, _/11( fl(X) + gl(X! u)) (3.85)
= (él + }"lx.ld - /11 f1 (X)) - 2191()(’ U) = _th(sl)

Kih(S,) + (& + A% —4 (%))
A

= 0,(x,u) =

Tuong tu ta cling co:

K,h(S,) + (8, + 4,%,4 — 4, F,(X))
A,

= g,(x,u) = (3.86)

Theo (3.77) ta c0:
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_gl(x’”)} “H (3.87)
[ 9,(X,U)

fl(x)‘__H_1 Cu Co | X | ol O (3.88)
fz(X)__ Cau Cop | Xa 9, |

Chuay: g, # g,(x,u)

Tur (3.58) ta c6 duoc:

th(sl) + é1 + 2’15(.1d — f (X)
1

U,
=H . " 3.89
[uj KoN(S,) +€, + 4,Xy (3.89)

Ay

- fz (X)

Thay (3.88) véo (3.89) ta c6 dugc bo diéu khién:

th(sl) + e.l + /,i’lx.ld

u, 4 Cii Cpp | X2 9
=H 3 .|+ + 3.90
{uj K,N(S,) +€, +4,%, |:C21 Cyp :||:X22:| |:gz:| ( )

A

3.4.3.4. Tinh toan gia tri dat 0; cho tay may hai bac tw do

Pé tinh toan gia tri dit cho tay may hai bac ty do chung ta can giai bai toan

dong hoc nguoc, tir do tinh todn gia tri dat cho cac khop:

C12 S12 0 I (C12 + Cl)
S, C, 0 I(S,+S,)
0 :0 lA — 12 12 12 1 391
A=A = e e (391)
0 0 O 1

theo cach bién doi toa do ta ¢ duoc:

XO X2
yO =OA2 y2 (392)
ZO Z2

1

Tuy nhién, trong bai todn nay co Xy, Y», =0 vi ta chi quan tdm t&i chuyén dong
cua tdm ban kep do vay tu (3.91) va (3.92) ta co6:
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X, =1(C, +C

{ 0 ( 12 l) (393)

Yo = I(Slz +Sl)
X2+ 2
°|—2y°: 2+2cos(d,)
x2+yl-21°
% =c0s(9,) (3.94)

2 2 92
=0, = arcco{%)

Twr (3.93) ta co:

{XO _|C1 = |C12 N (Xo - Icl)2 = (Iclz)2 (395)
Yo =15, =1S,, (Yo — ISl)2 = (ISlZ)2

= Xg + yg —21(X%,Cy +¥,5,) =0

2 2
X +y X
0 0 0

C, +—0 s,
2l VE+Ye T Xyl

(3.96)

Pit
X
cos(ar) = —2—
% Yo (3.97)
sin(a) = Yo

2 2
VX t Yo

Chon 6, > « taco:
2 2
6, = arccos{%} +a (3.98)

Nhu vay, néu yéu cau cua bai toan 1a diéu khién tam ban kep di theo mot

quy dao da dugc dinh trudc va dugce xac dinh boi:

X = X(t)
y=y(®)
z=2(t)=0

thi gia tri dat cho cac khép phai la:
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’XZ + 2
0, = aI’CCOS{O—yO]+a

6., = arcco M
2 2
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CHUONG 4
MO HINH MO PHONG QUA TRINH DI CHUYEN CUA
TAY MAY

4.1 M ta va yéu cau cong nghé

Cho mét hé thdng tay may hoat dong nhu sau: BAm nut start thi tay may bat dau
hoat dong h¢ di 1én tur A téi diém B thi duogc phat hién b1 cong tac hanh trinh L2 tay
may ding 3s va di sang phai. Khi tay may di sang phai t6i diém C thi dwoc phat hién
bdi cong tac hanh trinh L3 tay may dimg 3 va sang trai, t6i diém B duoc phat hién boi
cong tac hanh trinh L4 tay méay dimg 3s va di sang trai, t6i diém C dugc phat hién baoi
cOng tic hanh trinh L5 tay may dimg 3s va di sang phai. Téi diém B duogc phat hién
bdi cong tic hanh trinh L6 hé dimg 3s va di xudng dudi toi diém A va dugc phat hién

boi cong tac hanh trinh L1 va hé di 1én. Hé ctr thé 1ap lai dén khi ta tam durng hé théng

Tom tit hoat dong nhu sau:

an Start (10.0) >bat Q0.0 (di 1én)

L2 tac dong ( I1.1) => dung 3s ri bat Q0.1 (sang phai )
L3 tac dong (I1.2) => ding 3s roi bat Q0.2 ( sang trai)
L4 tac dong (I1.3) => ding 3s roi bat Q0.3 ('sang trai)
L5 tac dong ( 11.4) => dumng 3s r0i bat Q0.4 (sang phai )
L6 tac dong ( 11.5) => dung 3s rdi bat Q0.5 (di xudng)
L1 tac dong (I1.6) => dung lai va di 1€n ludn ( bat Q0.0)
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O O O

Hinh 4.1 qué trinh di chuyén ciia tay may
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4.2 Chwong trinh

Network 1
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Hetwark 4
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BADL1
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Hatwork 7

Hetwark 3

e

—s )

MOL2

—(=)
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Hetwark 10

_| 1.5 I__( :__‘-)

_|'~'IE-.-1 I__( I-s )

30 4FT 100 me

Hetwaork 11
T41 a5
— =)
MO.4
—(= )
Hetwork 12
101 Q0a

— ")

4.3. M6 hinh md phéng qua trinh di chuyén ciia tay may
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Hinh.4.2 so dé di déy ciia mé hinh
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Hinh.4.3 Mat truée ciia mé hinh khi cdp nguon
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Hinh.4.4. Nguon Adapter DC 12v

/“'—'

F VBT BT e s ¢ -

(/’i-i- PR

9 . SARRARRERYEFS

k——-‘ - :
Hinh.4.5. Modul Role trung gian
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PLC S7-200

Hinh.4.6. PLC S7 — 200 cua SIEMENS CPU 224

Hinh.4.7. Nguon Adapter 24v DC
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Két Luan

Sau mét thoi gian tim hiéu theo sy huéng dan cua thiy gido hudng din thac sy
Nguyén Puc Minh cing céac thiy cb gido trong khoa Pién ty dong cong nghiép, dé tai
t6t nghiép clia em da hoan thanh voi yéu cau dit ra cia dé tai.

e Timhiéu vé cac co cdu di chuyén : cu tao va nguyén ly hoat dong,ché
d6 van hanh cua hé théng

e Tim hiéu cau tao, nguyén ly hoat dong, tap Iénh diéu khién thiét bi diéu
khién PLC S7-200

e Thiét ké md hinh md phong qua trinh di chuyén cua tay may

Do thoi gian c6 han va kha ning con han ché nén dd an khong tranh khoi
nhing thiéu sot, nhung van dé dé cap dén con rat han ché mong thay c6 théng cam va
b6 qua thiéu s6t cho em.Véi diéu kién cho phép em s& nghién ctru va phat trién thém
dé tai ciia minh.

Em xin tran trong cam on!
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