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KIEM SOAT, GIAM SAT VA PIEU KHIEN KHO TU PONG

RESEARCHING AND DESIGNING
AUTOMATED STORAGE AND RETRIEVAL SYSTEM

Vuwong Tri Diing
Truong Pai Hoc Suw Pham Ky Thuat Tp. Ho Chi Minh

TOM TAT
Kho chira la mét phan khéng thé thiéu doi véi cdac doanh nghiép. Viéc kiém soat, gidm sdt va diéu
khién kho la mét qud trinh phirc tap va khé khan. Vi vay, hé thong kho tw dong la mot gidi phdp
16t givip cho cdc doanh nghiép cé thé tiét kiém dwoc cong sirc va thoi gian trong viéc qudn 1y ton
kho. Muc tiéu ciia dé tai nay la nghién ciru ldp trinh diéu khién tw dong, thiét ké giao dién kiém
sodt, gidm sdt gitka ngueoi va mdy, va thiét ké hé théng kho phit hop véi cdc doanh nghiép vira va
nho o Viéet Nam.

ABSTRACT

Warehouse is a important part of interprises. Warhouse managing, monitoring and controlling are
a complex and difficult process. Therefore, Automated Storage and Retrieval System (ASRS) is a
good solution for companies to save their resources in warehouse management. The main purpose
of this thesis is reseaching automatic control programming, designing human-machine interface
to manage and monitor, and constructing a suitable ASRS for small and medium vietnamese
businesses.

Phuong phap nghién ctru & ddy 1a bao gdm
cac huong sau:
— Nghién ctru 1y thuyét vé hé théng SCADA.
— Nghién ctru thiét ké va ché tao phan co khi
cua robot di dong.

I. DAN NHAP

Hé thong kho 1a mot phan khong thé thiéu
trong thuc tién san xuét, viéc quan 1y kho hiéu
qua s& dem lai hiéu qua san xuét ciing nhu hiéu
qua kinh té cho cac doanh nghiép. Do dé, hé
thong ASRS s& giai phong phan 16n siic lao -
dong cua con nguoi trong quan ly kho, gop
phan thiic ddy san xuét, tiét kiém chi phi cho
cac doanh nghi¢p Vi¢t Nam vira va nho. -

Nghién ciu 1dp trinh diéu khién robot
chuyén dong bang PLC théng qua chuong
trinh Simatic Manager.

Nghién ciru thiét ké giao di¢n HMI va két
noi PC voi PLC diéu khién thong qua giao

Hé théng quan Iy kho tu dong 1a mdt hé thdn
. gquanly r dong ot hé g dicn WinCC.

phirc hop vo cung phirc tap nén dé tai ¢ day
duoc gidi han cu thé 1a ty dong hoa khau xuat

nhap kho phu hop véi diéu kién thyuc té & cong
ty Viét Nam, nghién ctru 14p trinh diéu khién
tu dong trén nén PLC cua Siesmen va thiét ké
lap trinh giao dién HMI thong qua phan mém
WinCC dé c6 thé thuc hién viée diéu khién,
kiém soét va giam sat.

II. NOI DUNG

1 Co sé 1y thuyét [1]

SCADA 1a mét hé théng diéu khién giam sat
va thu thap dit liéu nham hd tro con nguoi trong
qua trinh giam sat va diéu khién tir xa. Mot hé
SCADA phai c6 hé thong truy cap, truyén tai
dir li€u cling nhu h¢ giao di¢n nguoi — may.
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Hinh 1 — Cdc thanh phdn co ban cua mot hé
SCADA.

PLC (Programmable Logic Controller) duoc
thiét ké nham thay thé cac phuong phap truyén
théng dung ro-le va cac thiét bi cong kénh, va
n6 tao ra mot kha ning diéu khién thiét bj dé
dang va linh hoat dya trén viéc 1ap trinh trén
céc 1énh logic co ban. Ngoai ra, PLC con c6 thé
thuc hién cac tac vu khac nhu dinh thi, dém,

v.., 1am tang kha ning diéu khién cho nhiing
hog}t dong phirc tap, ngay ca véi loai PLC nho
nhat.

2 Thiét ké co khi

Dé hé théng kho tyr dong thuc hién viée kiém
sodt, giam sat va diéu khién, ta gia dinh rang so
d b6 tri mit bang co ban cua kho nhu hinh sau:
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Hinh 2 — So do bo tri kho.

Kho gdm 2 déy ké chtra hang, mot ddy bén
trai va mot day bén phai. Hai day c6 n hang

duoc ky hi¢u 1a A, B...6 day chi gidi han 2
hang la A va B.

Robot gom c6 cac phan, dé di chuyén, dé
xoay, thanh trugt va khung nang.
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Hinh 3 — Robot.

Dé di chuyén gdm c6 hé théng 4 banh xe
duoc dan dong bﬁng dong co DC 1 chiéu di
chuyén trén rail.

Pé xoay dugc gin lén trén dé di chuyén
va thuc hién chuyén dong xoay thong qua bd
truyen dong banh rang (m =25; m =50) duoc
dan dong bang dong co DC 1 chleu

Co cau thanh truot dugc truyén dong bang
hé théng dong co DC 1 chiéu va xich tai dé dua
hang ra vao k¢.

Co cau rong roc duge truyén dong bang hé
théng dong co DC 1 chiéu dé dua hang 1én
nhitng vi tri ké & trén cao.

3 Lap trinh diéu khién
Chuong trinh diéu khién ARSR gdm ¢6 5

phan:
— Ty dong nhép kho.
— Ty dong xuat kho.
— Ban ty dong nhép kho.
— Ban ty dong xuat kho.
— Diéu khién bang tay



Tap Chi Khoa Hoc Gido Duc Ky Thudt (26/2013)
Truwong Dai Hoc Suw Pham Ky Thudt Tp. Hé Chi Minh

Luu d6 giai thuat nhu sau:

Khoi dong
chuong trinh 1

Fhi dong
chworng trinh 2

Fhoi dong
chwong trinh 3

Khéi dong ‘ P ‘
chuorng trinh 4 Hinh 5 — Luu do giai thudt chuwong trinh 1: Ty
dong nhdp kho.

Khdidéng
chuong trinh 5

hay chwrom
Trinh

Dirng

Reset

Kt thic

Hinh 6 — Luu dé gidi thudt chwong trinh 2: Ty

Hinh 4 — Luu do giai thudt chwong trinh chinh. dong xudt kho.
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Chon vitri
K& co ha

rey lai vi tri
uat nhap

Hinh 7 — Luu do giai thudt chwong trinh 3: Ban tu Hinh 8 — Luu do gidi thuat chwong trinh 4: Ban tu
dong nhdp kho. dong xuat kho.
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Hinh 9 — So dé ddu day cdac ngé vao ra I/O.

2.4 Thiét ké giao dién.

HE THONG DIEU KHIEN GIAM SAT VA KIEM SOAT KHO
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Hinh 10 — Giao dién HMI sau khi déd hoan tdt thiét
ké va gan Tag.

5. Thir nghiém va két qua

Mau md hinh dugc thuc hién cho cac dbi
tugng co trong luong dudi 2 kg. Kich thude
hang va pallet dé hang nhu sau:

—1 O O i ]
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Hinh 11 — Kich thude pallet va chiéu cao t6i da
cuia hang trong mo hinh thir nghiém.

Cac budc thuc hién va danh gia.
5.1 Thir nghiém
Buéc 1: Lay hang

Pua dat hang vao vi tri xuét nhap, déng
thoi khéi dong chuong trinh nhap kho tu dong,
robot khéi dong 1dy hang.

Hinh 12 — Robot ldy hang
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Buwoc 2: Lua chon ké
Robot chon lya ké chtra va di chuyén dén ké
chura con trong.

Hinh 13— Robot di chuyén dén ké chita con trong.

Budc 3: Robot dua hang vao k¢

Hinh 14 — Robot dwa hang vao ké chira.

Budre 4: Trd vé vi tri ban dau

Robot sau khi dua hang vao ké chua thi tré
ve vi tri xuat nhap hang va tr¢ vé budce 1, quy
trinh tiép tuc cho dén khi cac ké chtra da day.

Hinh 15 — Robot di chuyén vé vi tri xudt nhdp.

5.2 Panh gia

Vé co ban robot hoat dong dung theo lap
trinh mong mudn, viéc kiém soat sé luong hang
ton kho c6 thé dugc quan sat truc quan trén giao
dién cua hé théng WinCC. Tuy nhién can phai
thém céc chwong trinh con dé dam bao an toan
cling nhu 1am cho qua trinh thuc hién tdt hon,
phan co khi cac gia cong chinh xac hon va thiét
ké gon hon.

Heé thong can hoan thién thém céc bién phap
an toan khi van hanh bang cach lap thém hé
thong dén béo, coi bao khi van hanh va lap dit
thém cac camera quan sat dé phat hién nguoi
hodc vat can trong pham vi hoat dong cia kho
chua.

III. KET LUAN

Dé tai da xdy dung dong co hé thong ASRS.
Heé théng nay c6 thé thyc hién viéc kiém soat,
giam sat va diéu khién trén may tinh thong qua
giao dién HMI. Hé thong nay rat c6 tiém nang
mg dung trong cac doanh nghiép, nhét 1a ddi
v6i cac doanh nghiép san xuét vira va nho &
Viét Nam hién nay.

Tuy nhién, hé thong can dugc cai tién hon
dé co thé dap tmg t6t hon. Cu thé 1a vé phan
di chuyén trén rail, c6 thé cai tién gitip cho xe
tir viéc chi di chuyén doc s& co thé di chuyén
ngang va doc dé c6 thé dap tmg linh hoat hon
v6i diéu kién kho bai han ché.

V. LOI CAM ON

Trong sudt thoi gian thyc hién luan van:
“Nghién ctru thiét ké hé théng kiém soat, gidm
sat va diéu khién kho tu dong”, bén canh nd luc
ctia ban than, t6i da nhan duoc su khich 18 rat
nhiéu tir nha truong, théy, co, gia dinh va ban
be. Trude tién to61 xin chan thanh goi 101 cam
on dén can bd hudéng dan khoa hoc TS. Huynh
Nguyén Hoang, thay da tan tinh chi day, hudng
dan, dinh hudng, tao co hoi hoc tap, ho tro va
dong vién toi trong sudt qua trinh thuc hién luan
van. Cam on quy thay, c¢6 trudng Dai hoc Su
Pham Ky Thuat TP.HCM, da tan tinh giang day,
truyén dat nhiing kién thtrc nén tang va chuyén
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mon cho t6i trong thoi gian qua. Cam on quy
thiy, c6 trong Khoa Co Khi da tao diéu kién
thuan loi cho t6i trong qué trinh lam dén khi
hoan thanh.

Cam on ban 1anh dao cong ty co khi Dang
Song d3 tao diéu kién thuan loi dé t6i hoan

TAI LIEU THAM KHAO

thanh ludn vin ctia minh. Cudi cing t6i xin goi
161 cam on ban bé va nhét 13 anh trai va ba me
nhitng nguoi ludn bén téi dong vién va gitp do
toi trong qua trinh hoc tap va thyc hién luén van
nay.
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