KHOA HQC - KY THUAT

I’J’l}IG DUNG ARDUINO
TRONG PIEUKHIEN MAY BE PAI THEP

® DUGNG MINH HUNG

TOM TAT:

Dai thép 12 mot sdn phdm khdng thé thi€u trong nganh XAy dung. Vi vay, viéc tao ra dai thép 1a
rit can thi€t. Pai thép c6 thé tao ra bing tay véi sd lugng it hodc cong trinh nhd. D€ tao ra sd lugng
dai thép nhiéu, phai can c6 may bé dai thép chuyén dung. Nhung chi phi ctia hé thdng qué cao va
trong lugng 16n khé cd dong cho cong trinh vira va nhd. Vi thé, viéc ting dung bo mach arduino
diéu khién may bé dai s& hét sitc cAn thiét, nhim gidm chi phi, gidm khdi lugng, ting tinh hiéu qua
va dé dang diéu khién. Bai vi€t nghién ctiu vé ting dung arduino trong diéu khi€n may bé dai thép.

Tu khéa: mdy bé dai thép, nganh Xay dung, mach arduino.

1. Téng quan

Nhim dé dip tng nhu cAu ting trudng cia
nganh xay dung cong nghiép va dan dung, doi hdi
phdi ¢6 phuong thic xay dung, thi cong nhanh gon,
chinh x4c va hiéu qud lam viéc cao. Tl d6 thay thé
cho cdc phuong thic thi cong thii cdng, 16i thdi
trudc day.

Cung vdi sy phat trién clia khoa hoc néi chung
va nganh co khi n6i riéng. Poi hdi ngudi cdn bd ky
thuat phai nim vitng kié€n thitc co ban tuong doi

rong. Pong thdi phai bi€t van dung ki€n thic d6 dé
gidi quyét nhitng van dé cu thé thudng gip trong
thuc t€ sin xuit, trong k¥ thuit, cling nhu trong doi
song hiing ngay. Mot s6 sin phdm thép dugc ding
trong xay dung dan dung va cong nghiép. (Hinh 1)

Hién nay trén thi trudng c6 rat nhiéu loai dai vé
hinh dang va kich ¢& nhu la dai hinh vudng, dai hinh
chi¥ nhat, dai hinh tam gidc, dai chir C,... Tuy nhién,
phS bién vin 1a dai hinh vudng, hinh chit nhat.
(Hinh 2)

Hinh 1: Cac sén phdm thép ding trong dén dung va céng nghiép

a. S&n phdm thép duodc udn

Sl 2

b. S&n phdm thép cat doan
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Hinh 2: Cac logi dai trén thj tridng

- \

a. bai hinh ch nhdt

2. Co's6 1y thuyét

2.1. Dong co buoc

Pong co bude dudc st dung rat phd bi€n. Pong
cd bude c6 mot s6 uu di€m vugt trdi nhu tinh him
t6t, phuong phap diéu khién don gidn va gid thanh
dong co va bo drive ré.

2.1.1. Phan loai va cdu tao dong co budc.

bong cd bude c6 thé dugc phan loai duva theo
cAu triic roto hodc cich cudn day trén stato.

- Dya theo cu triic roto, dong cd budc dudc chia
thanh 3 loai: (1) Pdng cd budc tir trd bié€n thién; (2)
Pong co buGc nam chdm vinh ctu; (3) Pong co
budc lai.

- Dya theo céc cudn day trén stato, dong cd budc
dugc chia thanh 2 loai: (1) Pdng cd budc don cuc;
(2) Bong cd buGe ludng cuc.

Loai dong co dugc st dung trong mo hinh cta
nhém 1a loai ddng cd budc don cuc, sd di chon loai
dong conay, vi day 1a loai dong cd phd bién trén thi
truong. Do vdy, nhém thuc hién chi trinh bay vé
ciu tao ddong co budc don cuc .

2.1.2. Péng co buéc kiéu don cuc.

Mot kiéu quan day phd bién khic 1a quin day
don cuc. N6 bao gdm 2 cudn diy trén 1 cuc dude
k&t ndi sao cho khi quan 1 cudn day dudc cAp ning
lugng thi cuc Bic clia nam cham dugc tao ra, khi
cudn day con lai duge cip ning lugng thi cyc Nam
dugc tao ra. Cach quan day ki€u nay dudc goi 1a
don cuc, bdi vi cuc dién tinh dién, tic dong dién, tir
mach dén cdc cudn day khdng bao gid bi d4o chiéu.
Thiét k& nay cho phép lam don gidn mach dién .
Tuy nhién, mOmen sinh ra bi gidm khodng 30% so
v6i cudn day kiéu ludng cuc. (Hinh 3)
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b. bBai hinh vuéng

Hinh 3: S0 dé cudén ddy déng cd don cuc

b) Ky hiéu trén so d6 nguyén Iy

a) So dd quéan day don cuc.

2.1.3. Nguyén Iy hoat dong va dieu khién dong
co budc

Khic v6i nhitng loai dong cd thong thudng,
dong cd budc can phai cAp xung d&n cdc day dau
vao theo thit ty nhit dinh thi dong cd méi ¢ thé
hoat dong. P€ c¢6 dugc xung diéu khién theo tuin
tu cip vao cdc day, mdi dong co budc can c6 mot
driver chuyén dung d€ diéu khién né. Van dé
nguyén tic tao vao diéu khién cdc xung lién tiép
hay ddn doan cho cdc diy vao ctia dong co bude
dudc nghién cttu chi ti€t  muc ti€p theo. Muc nay
chi trinh bay v& nguyén tic cd ban d€ dong co
budc hoat dong dugc. Trudce tién, ta xét mdt dong
co budc ki€u don cyc 6 diy ra, diy la loai dong co
dugc st dung trong ché tao md hinh thyc t€. Céc
thanh phin cla dong co gdbm c6:

- Nam cham vinh cttu ¢6 1 cip cuc Bic - Nam
(N-S).

- Stato 200 rang (d6 phan gidi cia dong cd 1a
1.8%), dudc khién bdi cdc cip cudn diy A1-A2 va
B1-B2. (Hinh 4, 5)

CAu tao clia roto gdm 2 cyc Bic - Nam bd tri doc
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Hinh 4: B& tri
cdc cuén
ddy trong

déng co
buéc don cuc

Hinh 5: Cdu tao roto cua déng co
buéc don cuc.

. i

theo truc ctia roto nhu hinh vé. Hai cuc dugc dit
léch nhau 1 ring. Khi cuc A-Al ¢6 dugc cap dién
sao cho cuc A la cuc Bic va cuc Al 1a cuc Nam, khi
di curc A s& hiit cic Nam trén roto vé gin nhit; dong
thdi cuc Bic trén roto sé& xa cuc A nhat vi c6 su bd
tri 1éch 1 rdng trén roto. Cac ring trén A va Al
ciing khong dugc bo tri ddi xing ma ching léch
nhau 1 ring. Vay nén khi cuc Bic clia roto xa A
nhat thi n6 lai gin A1 nhat, con cyc Nam cda roto
gian A nhit thi n6 lai xa A1 nhit. Nhu vay, luc hiit
giffa roto va stato 1 16n nhat. Roto ludn dudc gilt &
vi trf ¢6 dinh trong tif tridng clia stato tao ra sao cho
tai cing mot ban cuc trén stato thi mot cuc clia roto
gan n6 nhat con cuc con lai thi xa nhit. Khi cudn A-
Al bingit dién dong thdi cudn B-B1 dugc cAp dién,
khi dé tir truding ciia stato bi 1éch di 3 riing bing v6i
khoang chénh l1éch gitta cip A-Al va B-BI, tu
trudng nay sé kéo roto quay léch di 1 ring. Ctf tuan
tu cAp dién nhu vay, ta s& tao ra tif trudng quay
quanh truc ctia roto va kéo roto quay hét vong.

2.2. Bo mach Arduino Uno R3 [2]

Arduino thit ra 1a mdt bo mach vi x Iy dudc
diing dé 1ap trinh tuong tic v6i cac thiét bi phan
cling nhur cdm bién, dong cd, den hoic cdc thiét bi
khdc. Pic di€ém ndi bat clia Arduino 12 moi trudng
phét trién @ng dung cuc ky d& st dung, vdi mot

ngdn ngit 1ap trinh c6 thé hoc mot cich nhanh
chéng ngay ci v6i ngudi it am hiéu vé dién tir va
lap trinh. Va diéu lam nén hién tugng Arduino
chinh 12 mifc gi4 rat thap va tinh chat ngudn md tir
phan ciing t6i phan mém. (Bang 1, Hinh 6)

Bdng 1. Théng s Arduino

Chip ATmega328

Dién ap cap nguén 5V

Dién ap dau vao(gidi han) | 5-20V

S6 chan Digital 110 14 (c6 6 chan diéu ché do

rong xung PWM)
S&chanAnalog (Input) | 6
DC Current per I/0 Pin 40 mA
DC Currentfor 3.3V Pin | 50 mA
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Xung nhip 16 MHz

Hinh 6: Bo mach Arduno Uno-R3

23.12C

I12C 1a thiét bi giao ti€p ngoai vi cho rit nhiu
loai IC khédc nhau nhu cdc loai vi diéu khién 8051,
PIC, AVR, ARM, chip nhé nhu RAM tinh (Static
Ram), EEPROM, bd chuyén d6i tuong ty s6 (ADC),
s6 tuong tu' (DAC), IC diéu khién LCD, LED,...

Mot giao ti€p 12C gdm c6 2 day: Serial Data
(SDA) va Serial Clock (SCL). SDA 1a dudng truyén
dit liéu 2 huéng, con SCL 1a dudng truyén xung
ddng hd va chi theo mot huéng. Nhu hinh vé trén,
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khi 1 thi€t bi ngoai vi k&t ndi vao dudng 12C thi
chan SDA ctia n6 s& ndi v6i diy SDA cta bus, chan
SCL s& n6i véi day SCL. (Hinh 7)

Hinh 7: 12C

= mamm
aa =
ADALAZ2

Hinh 8b: mé phdéng déu ddy cdc thiét bi

vdi bo Arduino

3. Thu'c nghiém
3.1. So do két noi cdc thiét bi vao bo mach
Arduino

Céc thi€t bi dudc két ndi vdi bo Arduino theo so
dd nhu Hinh 8, Bang 2.

Hinh 8a: SO dé cac thiét bj dudc két néi

vdi bo Arduino

DRIVER DRIVER DRIVER
MAN HINH
/ LCD
ARDUINO

- Trich d4n doan code diéu khién:

3.2. Thiét ké - ché tao cdc by phan mdy bé dai
thép [3]

3.2.1. BO phan dudi thép

Nhiém vu: Nin sit cudn tron thanh sit thing.

P& nin sit cudn thanh sit thing, ta cAn phai
khdng ché 2 huéng luc clia sit cudn d6 12 hudng Oz
va huéng Oy. Dua vao cdch b tri cic con lin dit
vudng gbc nhau gitip khdng ché€ cic bac tr do cia
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BAng 2. K&t ndi cac thiét bi vaio bo mach

Arduino(2)
Dja chi
Ki hi ) Mé ta
f hiéu (chan) 6ta
INPUT
START 6 Khai dong
SETUP pin 2 2 Cai dat thong so dai
(+)pin3 3 Tang kich thuéc dai
(-) pin4 4 Giam kich thudc dai
SAVE pin 5 5 Luu chuang trinh
Pin AO A0 Hanh trinh kéo t6i
PinA1 A1 Hanh trinh kéo lui
Pin A2 A2 Hanh trinh c&t t6i
PinA3 A3 Hanh trinh c&t lui
Pin A4 Ad K&t ndi vai LCD (chan SDA)
Pin A5 A5 K&t ndi vai LCD (chan SCL)
OUTPUT
. Bong co kéo quay theo
StepApin7 T | chigukim dénghé
, DBong co kéo quay ngudc
StepApin8 8 | chigukim déng hé
. Doéng ca udn quay theo
StepApin9 9 | chidu kim déng hd
. DBéng co udn quay ngudc
StepApin10 | 101 1 isu kim déng hé
StepApin 11 1" Dong co cat di xudng
StepApin 12 12 Dong co cét dilén




KHOA HQC - KY THUAT

dk_step

***keyboard***

SETUP pin2

(+) pin3

(-) pin4

SAVE pin5

START pin6

***TB6560***

StepA pin 7 // kéo

DirA pin8

StepB  pin 9//ubn

DirB  pin 10

StepC pin 11// c4t

DirC pin12

**[ CD I12C***

scl scl

sda sda

*/

#define button1A0//nut nhan kéo dai
#define button4 A1//niit nén cét tdi
#define button2 A2//niit nén cat toi
#define button3 A3//nit nhén cat lui
boolean Chieuquay = 1,/ Quy udc chiéu quay trudc
khi nhan nat

intdem1=0;

boolean buttonStatus1= 0;
intdem2=0;

boolean buttonStatus2 = 0;
intdem3=0;

boolean buttonStatus3= 0;
intdem4 = 0;

boolean buttonStatus4 = 0;
#include <EEPROM.h>

#include <Wire.h>

#include <LiquidCrystal_I12C.h>
LiquidCrystal_I12C lcd(0x27,16,2); //Bia chi LCD 12C

thép cudn theo huéng Oz va hudng Oy, chi cho
phép tinh ti&€n theo huéng Ox.

Bo dudi dudc thiét k& theo tinh k& thira cla sin
phdm trén thi truong c6 sin va di dudc kiém
nghiém trén thuc t€. (Hinh 9, 10)

3.2.2. Thiét ké'va ché'tao co cdu cdt

a. Dao cdt

Nguyén Iy cit thép bing ap luc ludi cdt 1a dung
1 vat ciing hon, bén hon va c¢6 kha niang chiu mon

Hinh 9: Hinh 3D khung duéi

dé€ cit 1 vat mém hon va y&u hon. Khi cit iing suat
tap trung tai mép dao 1a 16n nhat. Cho nén viéc
chon vat liéu lam dao hét stic quan trong dé ddm
bdo dugc do bén ctia dao, kha ning chiu mai mon,
tinh gion vira di d&€ ddm bio dao lam viéc trong
thGi gian dai ma khoéng bi dnh hudng. Trén thi
trudng hién nay ciing c6 mdt sd cong ty ban dao cit
sit bing 4p luc clia mot s mdy cit sit nhw may
KM25, HQ40.... Tuy nhién, d€ phit hgp vé6i dé tai
nhém, da st dung vat li€u thép thép gi6 lam luGi
dao, ghép vao cdn dao dugc lam bing thép thudng.
(Hinh 11)

Hinh 11: Dao cat
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b. B6 phan cdt

Chuyén dong chinh ctia bo phan cit 1a chuyén
dong 1én xudng clia vitme mang theo ludi cit di
chuyén 1én xudng. Luc ddy cta bd truyén vitme
tuong ddi 16n, do d6 viéc thi€t k& @6 gd va cd ciu
kep chit phai ddm bao tinh cling virng, do an toan
va hiéu qua. (Hinh 12, 13)

Hinh 12: B6 phén cdt
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3.2.3. Thiét ké'va ché tao co cdu udn

Co c&u uén mot trong nhitng bd phan quan trong
clia mdy, véi rat nhiéu phuong phép udn da dugc
thi€t k& va thi cong hoat dong rat hiéu qua. Qua tim
hi€u va khdo sit thuc t&, nhém nghién ctu da lya
chon ding dong cd budc PK599AU dit ndim ngang
va mang theo cd ciu bé chuyén dong tinh ti€n két
hdp véi cit chiin tao géc udn 90o. (Hinh 14, 15)

Hinh 14: B6 phén uén

Piém dang lvu ¥ ctia co ciu bé 1 cich gi dit
dong cd sao cho khi thdi tac dung thi goc udn clia dai
van dat 90°. S§ di ta c6 diém luu y nhu vay 1 vi:

v/ Ubn la mot qué trinh bién dang déo c6 kem
theo bi€n dang dan hdi do tinh chit dan hdi ctia vat
liéu. Sau khi udén bi€n dang dan hdi mat di kich
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thudc va hinh dang sin phim thay ddi so véi kich
thudc va hinh dang cia khuon, hién tugng dé goi la
hién tugng dan hodi sau khi udn.

v  Hién tugng dan hdi giy ra sy sai léch vé géc
udn va ban kinh udn, vi vady mudn cho dai c¢6 géc va
ban kinh uén da cho thi ban kinh uén va géc udn
phai thay d6i mot lugng ding bing tri s6 dan hdi.

v' Bing thyc nghiém ngudi ta xdc dinh dugc

thi€t k&, thi€t k& trén phan mém va gia cong cd
khi. Céc giai doan trdi qua doi hdi thdi gian, sy nd
lyc nghién cttu.

Gia cong co khi la mot cong viéc khé khan doi
héi sy hi€u biét nhit dinh vé co khi, tay nghé va
phuong phap thyc hién. D€ gia cong chinh xdc mot
san pham cd khi phu thudc vio nhiéu y&u t6 ma dic
biét I tay nghé va may méc hién dai. (Hinh 16, 17)

Hinh 17: bai thép dé dugc bé

Hinh 16: Hinh may thuc té&

v

rang tri s6 dan hdi phu thudc chii y&u vao loai vat
liéu va chiéu day vat liéu, hinh ddng chi ti€t uén,
ban kinh u6n tuong ddi r/s, Ivc udn va phuong
phép udn.

Biing phuong phép thuc nghiém nhém da thuc
hién va tim ra géc 1€ch khi ddt dong co vudng géc
vdéi dai.

3.2.4. Ché tao hoan chinh mdy

Pé hoan thanh mdy va dua mdy vao hoat dong
phai trdi qua nhiéu giai doan khdc nhau tir khdo
sat thuc t&, dua ra y tudng, lva chon phuong phép

TAILIEU THAM KHAO:

hodn chinh

4. K&t luan va kién nghi

St dung Arduino d€ diéu khi€n may bé dai véi
ning suit 6000 dai/ngay di md ra mot huéng mdbi
nhim ting ning suat, gidm gid thinh sin phim
mdy va nhan cong thuc hién. Vi nhitng thao tic dé
dang, ngudi cong nhan c6 thé hiéu chinh cic kich
thuSc dai thép v6i chiéu rong, chiéu dai tuy ¥,
nhim ting khd ning phuc vu cho cic ki€u cong
trinh khac nhau. Ngoai ra, mé ra kh3 ning c6 thé
ting dung diéu khién Arduino trong linh vuc sin
xuatla diéu ratkha thi m
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USING THE ARDUINO BOARD
TO CONTROL THE STEEL BENDING MACHINE

® DUONG MINH HUNG
Faculty of Engineering and Technology
Tra Vinh University

ABSTRACT:

Steel belt is an indispensable product in the construction industry. Therefore, the
manufacturing of steel belts is very necessary. Steel belts can be manufactured manually in small
quantities for small works. However, it requires a spcialized steel bending machine to make a
large number of steel belts but this bending machine is expensive and heavy, hence it is not
suitable for small and medium works. As a result, it is essential to use the Arduino board to control
the bending machine in order to reduce the machines cost and weight, and also improve the
machines performance. This paper studies the using the Arduino board to control the steel
bending machine.

Keywords: steel bending machine, construction sector, Arduino board.
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