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LOI1 NOI PAU

Vén dé 6 nhiém moéi trudng ngay cang tra thanh nghiém trong trong doi séng
hién dai. Sy & nhiém dén tir rit nhiéu ngudn khac nhau. Nhu véi ngudn nude dé 1a
nhitng ngudn nudéc thai khdng qua xu 1y, vi méi truong khong khi 1a nhitng nha
may Xi nghiép xa khi thai truc tiép ra méi trudng song cia con ngudi. Y thirc bao vé
moi trudng can dugc cai thién va nang cao nham bao vé hanh tinh xanh cua chiing
ta. Vi y tuong gop phan xay dung y thirc bao vé méi trudng va dwa ra bién phap cu
thé dé han ché rac thai, em lra chon thuc hién d an “Thiét ké va xay dung mé hinh

thung rac tu dong”.

Trong qué trinh thyc hién d6 an em dd nhan duoc sy gitp d& huéng dan cua
thay huéng dan TS Poan Hitu Chirc cling nhu céc thiy trong Khoa Pién — Dién ti,
em Xin tran trong cam on sy gidp d& d6. B &n con ¢ han ché rat mong duoc thay

cd va cac ban gop y thém.
Em xin chan thanh cam on !

Hai Phong, ngay  thang nam
2024

Sinh vién thuc hién

Phung Minh Duc



Chwong 1. Tong quan vé y twéng thiét ké thing rac tw déng

1.1. Pit van dé

Hién nay, khi x& hoi ngay cang phat trién, dan cu ngay cang dong dtc dac biét la
& cac thanh phd 16n, cac khu cong nghiép tir d6 dan dén lugng rac thai con ngudi xa
ra ngdy cang ting. Do d6, quan Iy rac thai 1a mot trong nhitng van dé néng hdi ma
thé gigi phai d6i mat khong phan biét d6 1a nudc phat trién hay 1a dang phat trién.
Van dé chinh 1a phai quan 1y duoc rac thai, trong khi d6 thung réc ¢ gia dinh va noi
cdng cong rat quan trong dé dong gop mot phan cho moéi truong ludn ludn trong tinh
trang xanh sach dep, tranh tinh trang xa rac bua bai. Viéc thung rac noi cong cong
khdng c6 thi xuat hién nhiéu méi nguy co xa rac bira bai cao va két qua moéi trudong
ngay cang bi 6 nhiém. va d6 ciing 1a gdc ré, nguyén nhan chinh gay ra nhitng cin
bénh lay nhiém.

Pé tranh tat ca can bénh lay nhiém va duy tri sy sach s& trong gia dinh, céng cong
va sic khoe, cong ddng trong truong hoc ciing nhu ngoai xa hoi, dé tranh tiép xuc
truc tiép véi rac thi viéc ché tao mot thing rac théng minh sé& 1a sy lua chon hang
dau cho mdi gia dinh va noi céng cong. Xuat phat tir nguyén nhan d6 em da chon
thuc hién db an thiét ké va ché tao thung rac tu dong.

1.2. Giéi thiéu vé thing rac thong minh di dwoc phat minh

1.2.1.  Thung rac thdng minh Xiaomi Townew

Déi véi mot noi day vi khuan va 6 nhidm nhu thuing rac thi chang ai mudn dong
vao. Tuy nhién ddi véi céc loai thung rac thong thuong thi viéc thay tdi rac hay don
rac khi day 1a diéu kho tranh khoi. Chinh vi hiéu duoc diéu d6 méi day Xiaomi da
chinh thirc cho ra mét thuing rac ty dong théng minh Townew nham giai quyét triét
dé c4c van dé gay kho khan cho sinh hoat hang ngay cta ngudi ding.

Théng s6 ky thuit ciia thing rac Xiaomi Townew T1

Mau sic Teal




Dung tich 155L

Kich thuée 240 x 310 x 402 mm
Trong luong 3.2 kg

Thoi gian sac 10 gio

Ngudn dién 12V — 2.2Hz

V& tong quan, thaing rac théng minh Xiaomi Townew T1 15L ¢4 thiét ké nho
gon véi mau sac trang nha kém theo thiét ké bo 4 gdc an toan khi sir dung, tranh bi
v khi va dap. Xiaomi Townew T1 c6 khéi lugng 16n hon so véi thiing réc truyén

théng nhung khi st dung khéng di chuyén nhiéu nén khéng can phai lo ngai.

Hinh 1.1. San pham cua Xiaomi.
1.2.7. Thung rac thong minh Xinda LJT2288B
Thung rac 1a vat dung can thiét d6i véi moi gia dinh, van phong hay tai cac khach
san, nha hang... Tuy nhién, néu ban dang hudng dén 16i song sang trong va hién dai
thi can 1 chiéc thung rac thdng minh cho khéng gian thém phan tién nghi. Thing rac
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inox Xinda LJT2288 la san pham thung rac dugc tng dung cong nghé hién dai. San
pham c6 kha nang cam &ng tu dong mo nap khi dua rac téi gan va ty dong dong nip
sau 5 gidy, khong can tiép xuc truc tiép dé ma thing rac nén han ché duoc vi khuan

xam nhap va lay lan.

493mm

2%5/ 272mm

Hinh 1.2. San pham cua Xinda.
Thong s6 k¥ thuat
Dung tich: 16 Lit
Vit lidu: Thép khong gi, nhya khang khuan

Mau sac: Mau bac



Dién 4p: Pin4 x 1,5V
1.2.8. Thung rac théng minh Shunda
Véi nhiéu nguoi hién nay, nhitng san pham thing rac théng minh van 1a mot
khai niém twong dbi con xa la. Cum tir ndy duoc dung dé chi tat ca cac dong san
pham thung rac duoc tich hop cac tinh nang hién dai nhu: dong & mo nap ty dong,
thiét ké thanh lich, hién dai voi kha niang ngan mui tuyét doi. Thing rac cam tng

Shunda 1a mét trong nhitng san pham téi wu nhu thé.

Hinh 1.3. San pham cua Shunda.

Céc thong so cua loai thang rac 12 lit.

o Dung tich san pham: 12L

o Kich thudc san pham: 28x22x44cm

o Chét liéu vo: Nhya ABS — mau den

o Chat liéu than: Thép khong gi

© Do day than: 0.4mm

o Chét liéu thung trong: Nhya PP



o Sac lan dau: 6-8 gio
o Nguén dién vao: 4 Pin AA
1.2.9.  Thang rac cam bién théng minh Ninestars DZT - 10 — 29S
Pé dam bao siic khoe cho ban than va nhitng nguoi than yéu trong gia dinh,
Thung rac cam bién thong minh Ninestars DZT - 10 - 295 gilip ban bé rac ma khdng
can cham vao nap thing, han ché téi da tac hai vi khuan c6 nguy co 1y nhiém bénh

tat tur.

Hinh 1.4. San pham thung rac théng minh Ninestars DZT - 10 - 295.



Thong sé caa san pham:
1.2.10. Thung Rac Théng Minh Joseph Joseph

Co6 bao gio ban
thiy buc minh khi
rac ddy am ap
thuc ra van con
chd trong  bén
Thoi quen dd réc
chung ta thuong la
vao thing, khién
nhanh day va ling
nhiéu khdng gian
trong. Khi ngai di
nhiéu nguoi  s&

tay dé 4n réc

Thuong hi¢u

M3 san pham
Mau sic

Khéi luong tinh
Chét liu

Nguén

Dung tich

Do cam bién
Kich thuéc ngoai

Tiéu chuan san xuat

Ninestars

DZT - 10-29S
tréng

0.92kg

Nhua ABS

pin tiéu 2A (AA)
10 lit

6 —30cm

244 x 191 x 342mm

Q/FNSD 001 — 2018

cam
thung
nhung
nhiéu
trong?
cua moi
tha réac
chung
phi rat
bén

dd rac,
dung

xuéng.

Tuy chang ai nhan minh 1am thé nhung thuc té diéu nay xay ra kha nhiéu va tinh

hudng lac d6 vo cung mat vé sinh. Hiéu diéu do, hang Joseph Joseph da tao ra mot

chiéc thung réac giai quyét su bat tién ndy mot cach théng minh - thung rac c¢d kha

nang nén rac mang tén Titan Trash Compactor.



Hinh 1.5. San pham thung rac Joseph Joseph.
Thung rac théng minh Joseph Joseph Titan (30 lit)

« Dung tich: 30L

o Kich thuodc: 39 x 34,4 x 68,4 cm

o Trong luong: 7,9kg

« Chét liéu: thép khong gi

« Giam chat thai 3 lan

1.2.11. Thung rac thong minh Kowon KSB-0601

Vi thiét ké nho gon, tinh té va mau trang sang trong, thiing rac thdng minh 6L
KSB-0601 cua thuong hiéu Kowon c6 wu thé trong viéc st dung nhu mot phu kién
trang tri, pht hop véi khong gian séng hién dai cua cac ho gia dinh, va x6a di dinh

kién vé nhitng chiéc thang rac truyén thong khong may phan dep mit.



Hinh 1.6. San pham thing rac Kowon KSB-0601

Thong s6 k¥ thuat:

Tén san pham
Thuong hiéu
Xuét xr

Dung tich
Ngudn dién vao
Cam bién

Kich thuéce

Trong lugng

Thung rac Kowon KSB-0601
Kowon

Trung Qudc

6 lit

3 pin AA

Mat trudc

27,8%x29,7%x38,5cm

1.6kg



Chuwong 2. Thiét ké thuing rac tw déng
2.1. So' d6 khdi tong quét

KHOI TRUNG TAM PIEU KHIEN

i i T T

Khéi Cam bién bong co
nguon siéu am DC Servo

Hinh 2.1. So d6 khéi hé théng thing réac tu dong.

Pé thiét ké thing rac tu dong, trén co sd thung rac truyén thong em thuc hién
ché tao thém cac mach diéu khién trung tam su dung KIT Arduino cam bién siéu am
gilp phéat hién nhu cau db rac va dong co DC Servo thuc hién viéc ma thung rac mot
cach tu dong. Chi tiét mach nguyén 1y duoc thiét ké duéi hinh 2.2.

2.2. So' d6 nguyén ly

So d6 nguyén ly hé thdng trinh bay trén hinh 2.2. Trong d6 KIT Arduino duoc

str dung 12 loai Nano cam bién siéu 4am SRF05 va dong co DC Servo Servo MG90S

loai banh rang kim loai.

DONG CO SERVO GND

+5V

Hinh 2.2. So ¢4 mach nguyén Iy hé théng thiing réac tu dong.
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2.3. Kit Arduino Nano

Arduino Nano la ban thu nho cua cac ban nhu Arduino Uno R3 va cac loai
Arduino khéc, Arduino Nano duoc thiét ké dé sir dung v6i breadboard nhung van
day du chirc nang nhu 1 board arduino binh thudng khac.

Arduino Nano nhé gon, day du, va tién dung khi st dung vé6i breadboard.
Arduino Nano st dung chip Atmega328-AU nén con co thém 2 chan Analog A6 va
A7 ma céc board sir dung chip Cim khong hé co,

Trén board tich hop opamp ty dong chuyén ngudn khi c6 dién &p cao hon vao
board nén board khong can str dung cong tic chon ngudn.

Trén board Arduino Nano sir dung chip chuyén COM To UART la chip FTDI
FT232RL chir khdng dung chip gia 1ap COM nhu cac board arduino khac, vi vay
viéc truyén UART sé& don gian hon so véi cac board dung chip gia 1ap COM.

INANO ey s [ B
BE8

m—T"l —,

P83 0C2A ~ovi MOST

=

al
1

(L] X0/ P01 ER} OJ: H 20 o—fuy G The input voltage to the board when

; om0 PDJ :" § it 1sprunn1n|§S rom external power.
| 0 | revris]| RXD | PDO JEB——@®) | © 5P 80 o—— FGAD N o, Sxsen

beor14| RESET][PCE ] EE) ¢ 0F 20 | @——FL)/PC6 | RESET) rcmvias
E—e o8 & e 120 o—— G0
bcnr1s|[INTO) [ PD2 | EF——@®) 3: : : :’2 @—£5)/Ane7) ,A‘
(0c28] o) INTZ][PD3 BB\ A®) | 03~ = w51 - 20 @——fDADEE ' 76 )
EN Ok To[E—®) 03 ©——Z3[PCs s DS SCL —
Bl [ocos)wr) T1 )[PD5 BN\ @ 08 & @——&H/Pca] /2 ADEA| SDA 1844 -
. e SR R0 OB PG o DY — g
23 [AINT)/ PD7 | EE1——@ | © & 0 @—FF/PC2] oo [ADED) .
BN  [1cPi/ram)[CLKO) PBO/E—@ | © 8 20 @&/ Pca]/rcovr | [ADET 1541 wr
L2 e [OCIA| PB1 % 3 20 @——2&F/Pca)| s [ADCE] -Physi(jl Pin
557 o 038 P2 2 50| e—FTARER e
moST/rcos|(0C2](PB3 TG\ @ 03 T 30 ——EEN Pin function
‘ l 7y S o [ ) ) Interrupt Pin
MESO) [ (PEATITS—@ | 03 20 @4/ pa5 )/~ SCK ] 713 ] /e pin
Uﬂu @& @ @ rort power (N
USB JACK [/ Jet s eyt gl SN
Mini Type B

AAbsolute MAX per pin 40mA

recommended 20mA "
© Absolute MAX 200mA : @ Analog exclusively Pins

for entire package

Hinh 2.3. So do chi tiét cac chan vao ra cua Arduino Nano.
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Hinh 2.4. Hinh anh thuc té cia Arduino Nano.
Thong s6 ky thuat:

- Thiét ké chuan kich thude, chan Arduino Nano.

- Firmware: Arduino Nano.

- IC chinh: ATmega328P-AU.

- IC nap va giao tiép UART: CH340.

- bién 4p cap: 5VDc cong USB hoic 6-9VDc chan Raw.
- Mitic dién ap giao tiép GPI1O: TTL 5VDc.

- Dong GPIO: 40mA.

- S6 chan GPIO: 14 chan, trong d6 ¢6 6 chan PWM.

- Sb chan Analog: 8 chan (hon Arduino Nano 2 chan).

- B6 nho Flash: 32KB (2KB Bootloader).

- SPAM: 2KB.

- EEPROM: 1KB

- Clock Speed: 16MHz.

- Tich hop Led b&o ngudn, led chan D13, LED RX, TX.
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- Tich hop IC chuyén dién 4p 5V LM1117.
- Kich thudc: 18.542 x 43.18mm.
2.4. Cam bién siéu am SRF05
Cam bién siéu am duoc tng dung nhiéu trong k¥ thuat do luang. C6 thé ding
dé do muc hodc khoang céch. Trong d6 &n nay, em sir dungcam bién siéu am dé phat

hién nguoi can d6 rac vao thung réc.
Nguyén ly hoat dong ciia cam bién siéu:

Song siéu am duoc truyén di trong khong khi vai van tée khoang 343m/s. Néu
1 cam bién phét ra cac sdng siéu am va thu vé cac phan xa dong thoi, do dugc khoang
thoi gian tir Lac phat di téi 1Gc thu vé thi bo xur ly ¢6 thé tinh duoc quing duong ma
song da di chuyén trong khong gian. Quing duong di chuyén cia séng s& bang 2 1an
khoang cach tir cam bién t&i chudng ngai vat, theo huéng phét caa song siéu am.

Hay khoang cach sé€ duoc tinh theo nguyén ly TOF(time of flight).

Nguyén Iy TOF: 14 nguyén Iy do khoang cach bang thoi gian chuyén caa song
phuong phéap nay duoc dic biét tng dung véi cc thiét bi sir dung séng siéu &m do
van tc di chuyén cua song trong khdng khi va trong cac vat liéu khac twong doi
cham, va nguoi ta c6 thé do dugc khoang céch véi sai s6 tuong d6i nho. Khoang
cach tir cam bién t6i chudng ngai vat dugc tinh bang van téc caa song trong moi

truong tuong tng nhan véi 1 nira thoi gian truyén caa séng.

d—th
B 2

d: khoang céch tir cam bién t&i chudéng ngai vat;
V: van tc cia song;
t: thoi gian truyén caa song.
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Cam bién siéu &m loai SFRO5 dugc dung dé thiét ké trong dd an nay. Cam
bién siéu &m SRF05 dugc sir dung rat phé bién dé xac dinh khoang céch vi gia thanh
ré va kha chinh xéac. Cam bién siéu &m SRFO5 sir dung song siéu am va cd thé do

khoang cach trong khoang tir 2 -> 450cm. Cac thong s6 chinh nhu duéi day.

- bién ap hoat dong: 5vVDC

- Dong tiéu thu: 10~40mA

- Tin hiéu giao tiép: TTL

- Chén tin hi¢u: Echo, Trigger (thuong dung) va Out (it dung).

- Goc quét: <15 do

- Tan sb phét séng: 40Khz

- Khoang do duoc: 2 ~ 450cm (khoang cach xa nhat dat duoc ¢ diéu kién ly
teong véi khong gian tréng va bé mat vat thé bang phang, trong diéu kién binh
thuong cam bién cho két qua chinh xac nhat & khoang cach <100cm).

- Sai s6: 0.3cm (khoang cach cang gan, bé mat vat thé cang phang sai s6 cang
nho).

- Kich thudc: 43mm x 20mm X 17mm

Hinh 2.5. Anh thuc caa cam bién siéu am SRF05
Nguyén ly hoat dong
Pé do khoang cach, ta s& phat 1 xung rat ngin (5 microSeconds) tir

chan Trig. Sau d6, cam bién siéu am s& tao ra 1 xung HIGH & chan Echo cho dén
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khi nhén lai dugc song phan xa ¢ pin ndy. Chiéu rong ctia xung sé bang véi thoi gian
song siéu 4m duoc phat tir cam bién va quay tré lai.

Tbc d6 ctia Am thanh trong khong khi 1a 340 m/s (hang sb vat Iy7), twong duong
voi 29,412 microSeconds/cm (106 / (340*100)). Khi da tinh dugc thoi gian, ta sé
chia cho 29,412 dé nhan duoc khoang cach.

BIEU PO THOT GIAN CUA SRF05

xung trigger, tdi
thiéu 12 10ms

XUNG TRIGGER ﬂ
8 xung do SRF05 phét ra
XUNG PHAT SRF05 WWW

xung cc}lo 100us - , xung sé dugc kéo

2§ms néu thay vat vé 0 sau 30ms néu

can khéng thay vit can
ECHO

Hinh 2.6. Nguyén ly hoat dong ctia SRF05.

Luu y: Cam bién siéu 4m cang xa thi cang bat khong chinh xéc, vi goc quét

ctia cam bién s& mo rong dan theo hinh nén, ngoai ra bé mat xién hay xu xi cling lam

giam d6 chinh xac ctia cam bién, thong sb k¥ thuat ghi ¢ dudi ddy 13 cia nha san

xuat test trong diéu khién 1y tuéng, con thyc té thi tily theo mdi truong 1am viée cia

cam bién.
Bang 2.1. Cac chan chiric nang cua SRFO5.

VCC | Cap ngudn cho cam bién (5V) hoic 3.3V & cam bién 3V3.

TRIGGER | Chan phat séng &m. La chu ky cta cua dién cao /thap dién ra.
ECHO | Trang thai ban dau la 0V, khi ¢ tin hiéu tra vé s& 1a 5V va
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sau d6 tro vé OV.

GND N&i cuc &m cua mach.
ouT Khong st dung

2.5. Khéi nguon.
Lam nhiém vu cung cip ngudn nudi cho toan bo hé théng. So d6 khédi bo ngudn
nhu trong hinh 2.7.

Chinh

~220V L

__.| onap

Hinh 2.7. So @6 khdi bd nguén
O day bo 6n ap dung cac IC 7805 dé tao cac nguon +5V 6n dinh cap cho toan
mach. Hinh 2.8 14 so d6 b nguén +5V, tu C2 va C3 dé loc nhiéu, diode D3 ¢ nhiém

vu béo nguén.

Rl
7805
< ot Vin +
GHD —
10nF |+2
03 —==C3 ol Reg .
\;\PDWEF.
0 1uF
GI:ID —_
GHND

Hinh 2.8. So d6 nguyén ly caa bo 6n &p



2.6. Dong co DC Servo

DPong co DC va dong co budc vdn 1a nhitng hé hoi tiép vong ho - ta cap dién dé
dong co quay nhung chiing quay bao nhiéu thi ta khong biét, ké ca ddi voi dong co
budc 1a dong co quay mot goc xac dinh tly vao sé xung nhan duoc. Viéc thiét lap
mét hé théng diéu khién dé xac dinh nhiing gi ngin can chuyén déng quay cua dong

co hodc 1am dong co khong quay ciing khong dé dang.

Hinh 2.9. M6t dong co DC servo trong thuc té

Mt khac, dong co servo duoc thiét ké cho nhitng hé théng hdi tiép vong kin. Tin
hiéu ra ctia dong co duoc ndi voi mot mach diéu khién. Khi dong co quay, van toc
va vi tri s& dugc hdi tiép vé mach diéu khién nay. Néu c6 bat ky 1y do nao ngan can
chuyén dong quay caa dong co, co cau hdi tiép s& nhan thay tin hiéu ra chua dat duoc
vi tri mong mudn. Mach diéu khién tiép tuc chinh sai léch cho dong co dat dugc diém
chinh xac.

DPong co servo c6 nhiéu kiéu dang va kich thude, dugc sir dung trong nhiéu may
khac nhau, tir may tién diéu khién bang may tinh cho dén cac mo hinh may bay va

xe hot.
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Encoder

Stator

Rotor

Hinh 2.10. Céc thanh phan cua dong co DC servo.

Mot dong co DCservo tiéu biéu gdm cé cac thanh phan chinh sau:

Stator: duoc gén lién véi vo dong co

Rotor: & thanh phan tao chuyén dong quay

Choi than va vanh gop: gitip dua dién vao Rotor

Encoder: hay con goi la b ma héa vong quay, phan hdi xung, don vi tinh
(xung/vong)

Ngoai ra, DC servo con c6 thé c6 thém céc thanh phan sau:

Phanh dién tir: giup him dong co trong truong hop can thiét

Tachometer : 1a thanh phan phan hoi twong tu, thuc chat 13 mot may phat dién
nho, véi dién ap phan héi duoc tinh bang (vol/vong quay)

Nguyén 1y diéu khién dong co DC SERVO.

Pé diéu khién sb vong quay hay van toc dong co thi chiing ta nhat thiét phai doc
duoc goc quay cta motor.

Mot s6 phuong phap c6 thé duoc dung dé xac dinh goc quay caa motor bao gom
tachometer, hoac dung bién tr& xoay, hodc dung encoder. Trong d6 2 phuong phap
dau tién 1a phuong phap analog va dung optiacal encoder (encoder quang) thudc
nhom phuong phép digital.

Hé thdng optical encoder bao gdm mét ngudn phat quang (thudng 12 hong ngoai
— infrared), mot cam bién quang va mot dia co chia ranh. Optical encoder lai duoc
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chia thanh 2 loai: encoder tuyét doi (absolute optical encoder) va encoder tuong doi
(incremental optical encoder). Trong da s cac DC Motor, incremental optical

encoder dugc dung da so.
(sj—/ Ngudn phat
; P

Cam bién - @
n_ B

Cam bién >
—~@

Truc ddng co

Pia quay

Hinh 2.11. C4u tao mt encoder quang.

Encoder thudng c6 3 kénh (3 ngd ra) bao gdbm kénh A, kénh B va kénh I (Index).
Trong hinh trén cht y rang c6 mot 16 nho bén phia trong cua dia quay va mot cip
phat-thu danh riéng cho 16 nho nay. D6 1a kénh I cia encoder. Cir mdi lan motor
quay duoc mot vong, 16 nho xuét hién tai vi tri ctia cip phat-thu, hong ngoai tir nguon
phat s& xuyén qua 15 nho dén cam bién quang, mot tin hiéu xuat hién trén cam bién.
Nhu thé kénh I xuat hién mot “xung” mdi vong quay ctia motor. Bén ngoai dia quay
duoc chia thanh cac ranh nho va mdt cap thu-phat khac danh cho cac ranh nay. bay
1a kénh A cta encoder, hoat dong cta kénh A ciing tuong tu kénh I, diém khac nhau
1a trong 1 vong quay ctia motor, ¢6 N “xung” xuét hién trén kénh A. N 1a s6 ranh
trén dia va dugc goi 1a do phan giai (resolution) cua encoder. Mdi loai encoder ¢6
do phan giai khac nhau, c6 khi trén méi dia chi cé vai rinh nhung ciing c6 trudng
hop dén hang nghin ranh duoc chia. Pé diéu khién dong co, ban phai biét d6 phan
giai cua encoder dang dung. Po phan giai anh huéng dén d6 chinh xac diéu khién
va ca phuong phap diéu khién. Khong dugc v& trong hinh 3.2, tuy nhién trén cac

encoder con ¢c6 mdt cdp thu phat khac dugc dat trén cung duong tron véoi kénh A
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nhung 1€ch mdt chut (1éch M+0,5 ranh), day 1a kénh B cua encoder. Tin hi¢u xung
tir kénh B ¢6 cung tan s6 voi kénh A nhung 1éch pha 90°. Bang cach phdi hop kénh
A va B nguoi doc sé biét chiéu quay ctia dong co. Hay quan sat hinh 3.

360° (In this case, 360" means
/ 1 cycle from slot to slot)

CCw Disk rotates CW

0® 60~
.+f

Hinh 2.12. Hoat dong ctia mot encoder quang.

Hinh trén cting trong hinh 2.12 thé hién su b tri cia 2 cam bién kénh A va B 1éch
pha nhau. Khi cam bién A bat dau bi che thi cam bién B hoan toan nhan duoc h@)ng
ngoai xuyén qua, va nguoc lai. Hinh thap 14 dang xung ngd ra trén 2 kénh. Xét truong
hop motor quay cung chiéu kim dong ho, tin hiéu “di” tir trai sang phai. Ban hiy
quan st lic tin hiéu A chuyén tir mirc cao xudng thap (canh xubng) thi kénh B dang
& muc thap. Nguoc lai, néu déng co quay nguoc chiéu kim dong hd, tin hiéu “di” tir
phai qua trai. Luc ndy, tai canh xudng ctia kénh A thi kénh B dang ¢ mirc cao. Nhur
vay, bang cach phdi hop 2 kénh A va B chiing ta khong nhimng xac dinh duoc goc
quay (thong qua sb xung) ma con biét dugc chiéu quay cua dong co (thong qua mirc

ctia kénh B & canh xudng ctia kénh A).
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Pong co Dc servo dugc diéu khién bai tin hiéu tir vi diéu khién theo nguyén 1y diéu

khién d6 rong xung ( Pulse width modulation — PWM), str dung mach cau H

[V N

R

A B A B
i DG tUOng —— ——  Dhituong ——
S
L2 f § R2 L2 l \RZ
— GND —GND
a) b)

Hinh 2.13. Hoat dong ctia mach cau H
Trong hinh 2.13, hiy xem 2 dau V va GND 1a 2 dau (+) va (-) cta dc qui, “ddi
tuong” 13 dong co DC ma chung ta can diéu khién, “dbi twong” nay c6 2 dau A va
B, muc dich diéu khién 1a cho phép dong dién qua “d6i twong” theo chiéu A dén B
hoic B dén A. Thanh phan chinh tao nén mach cau H caa ching ta chinh 13 4 “khéa”
L1, L2, R1 va R2 (L: Left, R:Right). O diéu kién binh thudong 4 khéa nay “mo”,

mach cau H khdng hoat dong.

Gia sir bang cach nao d6 ma 2 khéa L1 va R2 dugc “dong lai” (L2 va R1 van
ma), c6 mot dong dién chay tir V qua khéa L1 dén dau A va xuyén qua ddi tuong
dén dau B caa no trude khi qua khda R2 va vé GND (nhu hinh 2a). Nhu thé, véi gia

sir nay sé co dong dién chay qua ddi twong theo chiéu tir A dén B. Bay gid hay gia
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sir khac di rang R1 va L2 déng trong khi L1 va R2 md, dong dién lai xuat hién va
lan nay no s& chay qua dbi twong theo chiéu tir B dén A nhu trong hinh 2b (V->R1-
>B->A->L.2->GND). Vay la chling ta c6 thé dung mach cau H dé dao chiéu dong

dién qua mot “ddi twong” (hay cu thé, dao chiéu quay dong co)

Néu déng dong thoi 2 khoa & cing mot bén (L1 va L2 hoic R1 va R2) hoic
tham chi déng ca 4 khoéa? Hién tuong “ngan mach” (short circuit), V va GND gan
nhu ndi truc tiép véi nhau va hién nhién ic qui s& bi hong hoic nguy hiém hon 1a
chay né mach xay ra. Cach dong cac khoa nhu thé nay s& lam hong mach cau H. Bé
tranh viéc nay xay ra, ngudi ta thuong ding thém céc mach logic dé kich cau H,

chiing ta sé& biét 1 hon vé mach logic nay trong cac phan sau.

Gia thiét cudi cung 1a 2 treong hop cac khda & phan dudi hoic phan trén clng
dong (vi du L1 va R1 cung dong, L2 va R2 cing mo). V&i trudng hop nay, ca 2 dau
A, B cua “d6i tugng” cing ndi v&i mot mirc dién 4p va sé khong c6 dong dién nao
chay qua, mach cau H khéng hoat dong. Day c6 thé coi 1a mot cach “thang” dong co

(nhung khong phai lGc¢ ndo ciing co tac dung).

D6 1a nguyén 1y co ban caa mach cau H. Nhu vay thanh phan chinh ciia mach
cau H chinh 13 cac “khoa”, viéc chon linh kién dé 1am cac khoa nay phu thudc vao
muc dich str dung mach cau, loai déi tuong can diéu khién, cong suat tiéu thu cua
dbi twong va ca hiéu biét, diéu kién cua ngudi thiét ké. Nhin chung, cac khoa cua
mach cau H thuong duoc ché tao bang ro le (relay), BJT (Bipolar Junction
Transistor) hay MOSFET (Metal Oxide Semiconductor Field-Effect Transistor).
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Hinh 2.14. Mach cau H dung Ro le.

lai dugc thuc hién qua cac dién tré.
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Trong mach cau H ding ro le ¢ hinh 4, 4 diode duoc dung dé chbng hién tuong
dong nguoc (nhat 1a khi diéu khién dong co). Cac duong kich solenoid khong duoc

ndi truc tiép véi chip diéu khién ma théng qua cac transistor, viéc kich cac transistor

thay ro le bang céc linh kién twong duong nhu contactor, dong dién tai c6 thé 1én
dén hang trim ampere. Tuy nhién, do 13 thiét bi “co khi” nén toc d6 déng/mo cua ro

le rat cham, néu dong mé quéa nhanh c6 thé dan dén hién tuong “dinh” tiép diém va



hu hong. Vi vay, mach cau H bang ro le khong dugc dung trong phuong phap diéu

khién tc d6 dong co bang PWM. Ngudi ta thay thé ro le trong mach cau H, bang

cac tranzitor goi 1a cac “khoa dién ta” véi kha niang dong/mé 1én dén hang nghin

hoac triéu lan trén mdi giay
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Hinh 2.15. Mach cau H dung BJT

Do BJT c6 thé duoc kich & tc d6 rat cao nén ngoai chic niang dao chiéu, mach

cau H dung BJT c6 thé dung diéu khién téc ¢6 motor bang cach &p tin hiéu PWM

vao cac duong .

Nhuoc diém 16n nhat cia mach cau H dung BJT 1a ¢6ng suét cia BIT thuong

nho, Vi vay véi motor cdng suat 16n thi BJT it duoc s dung. Mach dién kich cho

BJT can tinh toan rat ky dé dua BJT vao trang thai bao hoa, néu khdng s& hong BJT.
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Mt khéc, dién trd CE cua BJT khi bdo hoa ciing twong doi 16n, BJT vi vay c6 thé

bi néng...
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Hinh 2.16. Mach cau H dung Mosfet
Hinh trén minh hoa mét mach cau H dung MOSFET dién hinh véi cap IRF9540
va IRF540.

Mach cau H ding MOSFET, hoat dong twong tu nhu mach cau H ding BJT,
tuy nhién do vu diém cua cac Mosfet 12 toc d6 dong mé nhanh, dong tai lé6n do dé

dugc dung nhiéu hon trong thuc té.

Do sir dung thung rac bang nhya, lec mé thing rac nho em chon loai dong co
DC Servo loai MG90S banh rang kim loai dé thuc hién. Chi tiét cac théng sé k§

thuat ctia dong co nhu trinh bay dudi day.
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Hinh 2.17. Anh thyc té dong co MG90S.
THONG SO SERVO MG90S
Model: MG90S servo
Dién 4p hoat dong: 4.8 ~6VDC
Stall Torque: 1.8kg/cm(4.8V), 2.2kg/cm(6V)
Operating Speed: 0.1sec/60degree(4.8V), 0.08sec/60degree(6V)

Béanh rang: Kim loai.
Do dai day ndi: 175mm
Trong lugng: about 13.4g
Kich thudc: 22.8 x 12.2 x 28.5mm
Phwong phap diéu khién PWM:
D0 rong xung 0.5ms ~ 2.5ms twong img 0-180 do
Tan s6 50Hz, chu ky 20ms
So do day:
P6: Duong ngudn
Néu: Am nguén
Cam: Tin hi¢u
Kich thwée Servo MG90S (Banh ring kim loai)
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lr_l - 35 mm

18 mm

22.5 mm

12.2 MM lea—

Hinh 2.18. Kich thude Servo MG90S (Banh rang kim loai)
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Chuwong 3. Két qua va thuc nghiém

3.1. San pham ché tao

Sau khi thiét ké em thuc hién ché tao thung rac tu dong va nap chuong trinh
cho b diéu khién trung tim. Hinh anh san pham thuc té cho trén hinh 3.1 dudi day.
San pham 1a mot thing réac ty dong gia thanh thap vai cac linh kién dugc trinh bay

& chuong 2 gan vao mot thing rac bang nhua thé tich 20 lit.

;s
PRl “"'.LA b,

Thuang rac tw dong
HPU

Hinh 3.1. San pham thuc té.
3.2. Thuét toan diéu khién

Luu d6 thuat toan dugc trinh by ¢ hinh 3.2 duéi day.
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Bat dau

l

Khoi tao cdc tham sd, cau
hinh hé thong

h A

Cam bién nguo

1000< 13000

Pura nap thing rac vé lai vi tri
ban dau

Mo nap thing rac Dong nip thing réc

Keét thiic

Hinh 3.2. Luu d6 thuat toan.
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Két luan

Sau thoi gian 1am d6 &n tét nghiép, véi su nd luc caa ban than cuing vai sy hudng
dan tan tinh caa thay TS. Poan Hitu Chtic, em d3 hoan thanh duoc cac ndi dung sau:

- Nghién ctu tong quan vé Arduino, di sau tim hiéu Arduino Nano;

- Tim hiéu nguyén ly c4u tao va hoat dong caa cam bién siéu am;

- Nghién ctu cau tao va hoat dong ciia dong co DC Servo va tng dung trong

ché tao thung réc tu dong;

- Thuc hién thiét ké va tha nghiém thanh céng thung rac ty dong 20 lit hoat

dong mot cach tin cay.

Véi sy nd luc cua ban than va su hd tro gitp d& tir thay hudng dan ciing nhu céc
thay c6 trong Khoa Pién — Pién tir, Trudng Pai Hoc Quan Iy va Cong nghé Hai
Phong em d4 hoan thanh d6 an dng thoi han. Qua thoi gian lam db &n tét nghiép
em d3 bd sung cho minh nhiéu kién thuc thyuc tién va cach giai quyét van dé mot
cach hiéu qua. Nhan day em xin tran trong cam on cac thay co da giang day va gidp

d& em trong sudt thoi gian hoc tap tai trudng.
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