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Tém tit. Bai bdo trinh bdy nghién ciru va thiét ké dé cai tién bé diéu khién cia ddy chuyén vin
chuyén sir dung nhiéu cau truc trong moét nha mdy ldp rdp 6 16, sir dung PLC (Programable Logic
Controller). Nhitng cai tién méi cho phép thuc hi¢n chitc nang tw dong lam hang va fir dong dirng dé
tranh va cham. Piéu nay giup nang cao nang sudt va han ché téi da nhiing tai nan do va cham lam hu
hong hang héa va thiét bi.Cdc thir nghiém tai nha mdy cho thdy, hé thong cdi tién cho phép ndng
ca0l0 - 15% va khéng xudt hién sw co va cham gitka cdc cdu truc khi dang lam hang. Pdnh gia chung
vé két qua cho thdy hé thong hoat dng tot, dap img day dii cdc yéu cau ky thudt dé ra.

Tir khéa: Cam bién tiém can, cau truc, Siemens S7-1200, phdn ur logic.

Chi sé6 phan logi: 2.1

Abstract: This paper presents researchs and designs to improve controller of multi-overhead
crane system in a car assembly factory by using PLC. The abilitys of the new controller are automatic
moving and lifting, it also has ability of automatic stopping to avoid suddenly collisions. The
controller ensure to improve productivity and minimize of collisions that make to damage goods and
equipment during handling. Tests at the factory showed that the improved system allowed an increase
of 10-15% and there was no collision between cranes during loading. The overall evaluation of the
results shows that the system works well, meeting all technical requirements.
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1. Giéi thiéu i[jr;_lggvfl thong s ky thuat nhu trong hinh 1 va

Cau truc la loai mot thiét bi nang ha gém Bing 1. Théng s6 cau truc DEMAG.

hzjll co cau chuy?n dc_zng ngang va d(_)c;de d\am Hang san sut DEMAG(Dirc)
bao cac thao tac nang ha, di chuyén hang ‘
trong khong gian lam viéc cua cau truc tai Tai trong 2500 kg
nha xudng [1]. Viéc st dung cau truc rat tién Téc d6 di chuyén 10-30 m/pht
loi chO’V1ec, boc, X,ep h?ng hf)a ca(i vat fzo ta} Tée d nang/ha 5-7miphiit
trong 16n, kich thudc cong kénh (sat, thép, bé -
tong...). Stc nang 16n tir 1 tAn dén 500 tén, 86 cap toc o 2
van hanh chu yéu bang cac dong co dién nén Phuong phap diéu khién | Thu cong
cz:iu truc d}l’(_)‘c su dung rong rai trong nganh P cao nang ti da 8m
cong nghiép. . R
bién ap hoat dong 380VAC/50Hz

Trong nganh cong nghiép lap rap néi
chung va lap rép 6 t6 noi riéng, mot san
pham phai trai qua nhiéu nguyén cong trudc
khi hoan thién vi vdy trong phan xudng
thudng trang bi hé thong nhiéu cau tryc hoat
dong trén cung mot ray dé thuc hién van
chuyén san pham gitra cac cong doan.

Pbi tuong trién khai cia nghién ciru . )
trong bai bao 1a hé thdng cau truc cua jphan Hinh 1. Cau truc phan xuong lap rap 6 t6.
xudng lap rap 0 t0 trén dia ban thanh phé Hai Céc cau truc dugce bd tri hoat dong tai
Phong bao gdm nam cdu tryc. Hinh anh cdu  nam khu vuc khac nhau trong cong doan lip
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rap (hinh 2). V6 xe dugc hoan thién ¢ khu
vuc | sau d6 dugce cau truc s6 [ di chuyén dén
khu vuc II dé 1ap binh xing va hé thdng dng
dan nhién lidu. Tai khu vyc 111 1a 1dp dong co
xe, khu IV 1a lip banh xe, khu V la lap rap
ctra xe trude khi duoc cdu tryc V dua dén

khu vuc kiém tra va hoan thi¢n. Dé diéu
khién cau tryc, nguoi cong nhén st dung mot
tay diéu khién (c6 day) dé dleu khién cau truc
dén nhiing Vi tri mong mubn. Bleu nay dan
t6i nang suat khong cao do ludn can c6 nguoi
diéu khién di theo cau truc dé diéu khién.

3.5m

Hinh 2. Bé tri cdc cau truc cho cac cong doan.

Ngoai ra, nguy co va cham voi cac ciu
truc khac 1a rit cao khi cac cau tryc cing
hoat dong trén mot ray va khong c6 h¢ théng
tur dong dung khi t61 qua gan mot cau truc
khac. Do vay can cai tién hé théng cau truc
san c6 cua nha may dé thuc hién duoc cac
yéu cau:

- Tu dong dung lai dé tranh va khi t6i
gan cac cau tryc khéc;

- Tu dong lam hang trong khu vuc hoat
dong ctia cau truc;

- Céc vi tri 1am hang c6 thé thay d6i tiy
linh hoat (vi tri A, B, hoac F,... co thé thay
doi);

- Khong can thiép vao bd diéu khién sin
c6 cua cau truc dé khong lam anh hudng toi
su On dinh cta cau truc.

Qua nghién ciru so dd nguyén ly (2] thy
rang, mdi cau truc s& sir dung cac nut an trén
mot bo diéu khién bang tay dé thuc hién céac
thao tac di chuyén nhu: Nang, ha, trai va
phai. Thong qua viéc an nat, bd diéu khién
bang tay s& cdp mot tin hiéu dién ap xoay
chiéu 24VAC t6i cac dau vao tuong tmg cla
bo diéu khién cau truc (bd driver) tir d6 thuc
hién dao chiéu hodc thay doi tbc do cua hai
dong co khong ddng bo ba pha. Do viy, néu
ta dua dugc cac tin hi¢u thich hop dén dau
vao cua b diéu khién cau truc thi c6 thé diéu
khién tu dong né.

Giai phap dé cap trong bai bao 1a khi
chuyén sang ché do tu dong, bo diéu khién

bang tay cia cau truc sé& duoc ngit ra va tin
hiéu dua téi bo diéu khién cau truc s& do mot
bd PLC cung cap. S¢ di lva chon PLC vi day
1a thiét bi dap ung cac yéu cau chi tiéu chat
luong cong nghiép, co tinh kha trinh cao [3],
do vay coé thé trién khai cac thudt toan tu
dong bang phan mém gitp cho hé théng trd
nén linh hoat hon st dung ro le hay mach s0.

2. CAu tric cai tién ciia hé thong

Trén hinh 2 13 ciu truc dé xuat dé cai
tién hé théng diéu khién ciu truc, bao gém:

- Cam bién gi6i han hanh trinh (Limit
Sensors);

- B6 PLC déng vai trd thiét bi diéu khién
trong ché do tu dong;

- Piéu kh1en (Control Board) str dung
diéu khién cau tryc trong ché do bang tay;

- Ro le (Relay) chuyén mach tin hiéu
diéu khién;

- Bo diéu khién va driver (Crane
Controller) diéu khién dong co nang ha va di
chuyén.

DPé chuyén d6i giita ché do tu dong va
ché d6 bang tay, nguoi van hanh thay doi vi
tri cong tic A/M (Auto - Manual) trén diéu
khién. Khi Iya chon ché d¢ diéu khién bang
tay, ro le s& chuyén mach 1én vi tri trén dé
dua tin hiéu tir tay diéu khién vao truc tiép bd
diéu khién cau tryc ma khong can thong qua
PLC.
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Hinh 2. Céu triic cdi tién véi PLC

Khi chuyén sang ché d6 tu dong, ro le
tin hi¢u sé chuyén xuéng vi tri bén dudi, khi
dé cac 1énh diéu khién s& dugc xuit ra tur
PLC dé di dén bo diéu khién cu tryc. D¢ tu
dong 1am hang hé thong s& can phai c6 bdn
cam bién (hai cho phia truéc va hai cho phia
sau) dé giéi han hanh trinh. Hai cam bién dé
tao tin hi¢u bat dau va két thiic hanh trinh.
Hai cam bién khac gén trén cau truc dé tao ra
tin hiéu dimg tam thoi khi toi gan chuéng
ngai vat. Cac cam bién hanh trinh duoc lua
chon 13 cam bién quang. Cam bién dang nay
¢ wu diém lap dat dé dang, d6 nhay cao, lam
viéc 6n dinh [4].

3. Xy dung, thiét ké hé thong diéu
khién

3.1. Cac thiét bi sit dung trong hé
thong

Trén hinh 3 1a cac cam bién sir dung
trong hé théng. Day 1a cac cam bién tiém can
dang quang phan xa. Cam bién nay trén co s
nguyén 1y str dung mot bo phat va thu hong
ngoai [4]. Khi tia hong ngoai tir by phat vat
chén, s& phan xa trd lai b thu va khi d6 dau
ra cia cam bién s& tao ra mic logic cao dwa
t6i PLC. Trong hé thong st dung hai loai
cam bién.

Loai cam bién thir nhat dé phat hién két
thac hanh trinh di chuyén cua cAu truc, cam
blen nay sé soi vao mot tim phan xa dugc
gin trén ray dat tai dau va cubi mdi hanh
trinh. Do vay can su dung loai phat hi¢n
khoang cach gan. Trong bai bao sir dung cam
bién SY-GY-30MFS voi khoang cach phat
hién 10-30cm sai 1éch +/- 10% nhu trén hinh
3(a)

Loai thir hai dung dé phat hién chudng
ngai vat phia truéc cua cau truc. Theo yéu
cdu cong nghé khoang cach dimg trudc
chuéng ngai vat tdi thiéu 1.6 m dé dam bao

an toan, cho nén can lya chon loai cam bién
c6 khoang cach phat hién xa nhu cam bién
Autonics BA2M-DDTD [5], hinh anh cua
cam bién nhu hinh 3(b), voi khoang cach
phat hién 1a 2 m.

Bo PLC diéu khién hé théng dugc lua
chon 1a S7-1214C nhu hinh 3(c). Pay la dong
PLC méi caa Siemens c6 tdc d6 nhanh va b
nhé 16n [6]. Ngoai ra S7-1214C con tich hop
ludn cac dau vao/ra s6 va vao tuong tu rat
thuén tién cho x4y dyung hé thong.

(@) Cam bién SY-GY-30MFS

(b) Autonics BA2M-DDTD
e

(c) PLC S7-1214
Hinh 3. Lua chon cam bién va PLC.

3.2. So' d0 nguyén Iy h¢ thong

Theo céu trac Wdé xuat nhu hinh 2, so db
nguyén ly duoc trién khai nhu hinh 4 va hinh
5. Trén bang 2 va 3 1a dau vao/ra tin hi€u cua
PLC.
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Hinh 5. So d6 nguyén Iy ro le trung gian cdp tin hiéu cho b diéu khién cau truc.

Bing 2. Dau vao tin hiéu ciia PLC.

STT | Ki hiéu Dia chi Mo ta chirc nang
1 A/M 10.0 Tin hiéu chon ché d6 Auto/Manual
2 LSL 10.1 Han vi chiéu xudng cuia co cdu nang ha
3 LSH 10.2 Han vi chiéu nang cua co ciu nang ha
4 LR 10.3 | Cam bién han vi cho chiéu sang phai ciia co cdu di chuyén
5 LL 10.4 Cam bién han vi cho chiéu sang trai cta co cau di chuyén
6 STR 10.5 Cam bién dimg khi gap chuéng ngai vat chiéu sang phai
7 STL 10.6 Cam bién dimg khi gap chuéng ngai vat chiéu sang trai
8 RIGHT 10.7 | Nat 4n sang phai
9 LEFT 11.0 | Nut 4n sang trai
10 VR Al0 | Bién tr¢ hiéu thoi gian chay khi can thay doi vi tri lam hang
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Bing 3. Bang dau ra ciia PLC.

STT | Kihiéu | Dia chi M0 ta chirc nang
1 K1 Q0.0 | Ro le cap tin hiéu diéu khién nang hang toc do 1
2 K2 Q0.1 | Role cap tin hidu diéu khién ha hang toc do 1
3 K3 Q0.2 | Nang/ha téc & tc do 2 (tdc do cao)
4 K4 Q0.3 | Ro le cap tin hiéu diéu khién cau truc di chuyén sang phai & toc do 1
5 K5 Q0.4 | Role cap tin hidu diéu khién ciu tryc di chuyén sang trai & toc do 2
6 K6 Q0.5 | Di chuyén & toc d6 2
7 K7 Q0.6 | Chuyén ddi ché d6 thanh Auto

Dua trén so do nguyén ly, ti diéu khién
diéu khién thiét ké nhu trong hinh 6 va hinh
7. Ta diéu khién c6 kich thude 35x50 cm,
cac thiét bi duoc lya chon dé sir dung 1a céac
thiét bj chuan cong nghiép.

4. Xay dung thuat toan va thir nghiém

4.1. Xay dung thuin toan

Thuét toan diéu khién nhu hinh 8. Khi 4n
nat sang trdi (LEFT) hoac sang phai
(RIGHT), chuong trinh s€ dit mdt bit nh¢ 1a
MO.1 dé nhé trang thai. Sau d6 chuong trinh
kiém tra ché d6 1a Auto hay Manual. Néu ché
dd duogc lya chon 1a Manual thi daura Q 0.6
= 1 dé ngat tin hi¢u tir PLC dén bo diéu khién
cau truc. Khi ché d6 1a Auto thi PLC sé& diéu
khién cau truc thuc hién theo chu trinh ha
moéc ldy hang tai cudi mdi nguyén cong, nang
moéc, dich chuyén t6i dau nguyén cong tiép
theo va ha hang. Pé giam rung lic khi thay
ddi toc do dot ngdt cac chuyén dong cua ciu
truc déu duogc diéu khién theo hai cip tdc do.

1(9)=(1W64)/5.5296

Hinh 8. Luwu do thudt todn chirong trinh.
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Hinh 9. Hinh dnh cau truc sé 4
dang lam viéc tai nha mady.

Sau khi xdy dung xong phin mém cho t
didu khién trung tdm bang phin mém Tia
Portal theo thuét toan da chi ra trong hinh 8.
Tac gia da tién hanh thir nghiém hé thong
thuc hién chuc nang la tranh va ty dong va tu
dong lam hang nhu hinh 9.

Thir nghiém thuc té cho thdy, khoang
cach ma cac cau truc c6 thé tr dong giam tdc
dé dimg cach cau tryc khac 1.6 m. Khi dimg
hoan toan, khoang cach gitta hai dau xe 14 0.8
m. Khoang cach dimg c6 thé thay ddi bang
cach chinh d6 nhay cta cam bién quang phan
xa BA2M-DDTD, t6i da 1én téi 2 m. Khi
chay trong ché do ty dong lam hang (co tai),
thi sai 1éch vi tri khi dirng lam hang la 10+25
cm. Do quan tinh cua clu truc 16n, vi vay
viéc dung chinh x4ac vi tri dat 1a rat kho khan.
Khoang cach nay theo phia nha may 1a chap
nhan dugc vi sau khi cau truc két thic qua
trinh 1am hang ty dong thi nguoi cong nhan
luén phai ¢6 qua trinh tinh chinh vi tri cau
truc dé xe khop voi vi tri 5. Qué trinh tinh
chinh nay xe bu lai dugc sai 1éch trén. Khi
trao ddi voi phia nha may, trudc khi lap rap
hé thong ty dong 1am hang thi ning sut phan
xuong 12 10 - 11 xe/gid. Sau khi 1ap hé thong
tu dong lam hang va tranh va thi ning xuat
tang 1én khoang 10 - 15% va khong xuat hién

su ¢b va cham gilrta cac cau truc khi dang lam

hang. Panh gia chung vé két qua cho thay hé

théng hoat dong t6t, dap Gmg day du cac yéu
ciu ky thuat dé ra, da duoc bén phia doanh
nghiép nghiém thu dua hé thdng vao san

XUuAt.

5. Két luan

Bai bao d& xuat va thiét ké thanh cong
bd diéu khién cho hé thong nhiéu ciu truc sir
dung PLC S7-1200. H¢ théng dugc thir
nghiém trong thyc té san xudt cho két qua
tdt, hoat dong on dinh, dap ung céc ché do tu
dong 1am hang va dimg tam thoi dé tranh va
cham. San phiam duoc phia doanh nghiép
danh gia cao, gop phan ning cao ning suit
va gidm tai nan do va cham.

Bai bao 1a san phdm cong bd két qua
nghién ctru ctia dé tai khoa hoc cép truong
nam hoc 2019-2020: “Nghién ciru thiét ké
diéu khién cho hé théng van chuyén dung
nhiéu cau truc trong nha may lép rap 6 t6”U1
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