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Canh tay robot phan loai sian pham theo
chiéu cao diéu khién ty dong bang khi nén- dién tir
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Abstract: Product sorting step - a step that can be done manually, but with the help of robots, productivity and
efficiency are doubled, especially reducing labor, increasing labor productivity. reduces product costs and is
highly competitive in the market. Calculate the design and manufacture of a robot arm that sorts products
by height to partly meet that task. The main work of the project is: calculating, designing and manufacturing
robotic arms to perform the task of classifying products by height based on theoretical analysis and synthesis
methods, scientific experimental methods, and methods of analysis and modeling method.
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1. Pit van dé

Dit nude ta trong qué trinh d6i méi, hoi nhap va
mod rong toan dién, co ban dén ndm 2025 tro thanh
mot nude cong nghiép. Pidu dé co thé khang dinh
chién lugc phat trién toan dién vé khoa hoc va cong
ngh¢, ddng thoi tir d6 ¢ cai nhin tong quan hon, bao
quét hon, hudng dén su phat trién toan dién trong cac
linh vuc nham theo kip sy phat trién cua cac nude
trong khu vuc. Tu dé ap dung cac bién phép cong
ngh¢, nhimg thanh qua da dat duoc ng dung vao
trong phat trién cong nghiép mot cach hiéu qua nhét.

Mat khac yéu cau ing dung tw dong hod ngay
cang cao vao trong doi sdng sinh hoat, san xut (yéu
cau diéu khién tu dong, linh hoat, tién l¢i, gonnhe...).
Chinh vi vay cong ngh¢ thong tin, cong nghé dién ti
da phét trién nhanh chéng duoc tmg dung vao rat
nhiéu nganh ciing nhu cic cong doan san xuat khac
nhau. Mot trong sb d6 1a cong doan phan loai san
phim - 1 cong doan hoan toan c6 thé 1am thu cong
nhung véi sy trg gitp cua robot thi ning suét ciing
nhu hiéu qua duoc ting 1én gip boi dic biét giam
nhan cong lao dong, ting nang suét lao dong lam cho
gi4 thanh san pham giam c6 kha ning canh tranh cao
trén thi truong.
2. N§i dung nghién ctru
2.1. So do khéi ciia hé thong

- Kich thuéc canh tay khi thu vé: 250x46x180mm

- Kich thudc canh tay khi vuonra: 300x46x230mm

- Géc xoay t6i da 180 do

Hinh 2.1: Canh tay robot

- Gom cb:
+ Xy lanh xoay khi nén MSQB - 10A SMC

Hinh 2.2. Xy lanh quay
Xy lanh quay MSQB cua SMC la loai xi lanh
xo0ay co ban véi két cu tron xoay lién tuc, cd hé
thdng banh ring & bén trong va 1a loai xi lanh quay
180 do.
+ Xy lanh cxsm 10-50: Hanh trinh lam vi¢c
50mm SL (X2)

Hinh 2.3. Xy lanh ndng va sdp xép vt
+ Xy lanh kep MHZ2-6S SMC
\ o
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Hinh 2.4. Xy lanh kep vat
+ Van dién tor 5/2 (cum 4 van kém de khi):
bién ap hoat dong

Hinh 2.5. Van khi nén dién tir
+ Ngudn t6 ong 24V Sa

Hinh 2.6. Nguon té ong

12 Journal homepage: https://vjol.info.vn/index.php/tctbgd



+ Arduino nano kém dé ra chan :

Hinh 2.7. Arduino nano kém dé ra chan
+ Mach 8 Relay Opto Chon Muc Kich High/
Low:

Hinh 2.8. Mach 8 Relay Opto Chon Murc Kich High/
Low

+ Mach Giam Ap DC-DC Buck LM2596 3A
Dién ap dau vao: Tir 3V dén 30V.

e Dién 4p didu ra: Piéu chinh dugc trong
khoang 1.5V dén 30V.

o Dong dép tng tdi da 14 3A.

o Hiéu suit: 92%

¢ Cong suat: 15W

o Kich thudc: 45 (dai) * 20 (rng) * 14 (cao) mm

Hinh 2.9. Mach Giam Ap DC-DC Buck LM2596 34
+ Cam bién hong ngoai

Hinh 2.10. Cam bién hong ngoai

S6 day tin hiéu: 3 day (2 day cdp nguon DC va 1
day tin hiéu).

¢ Chan tin hiéu ngd ra: dang Transistor NPN da
duogc kéo noi trd 10k 1én VCC, khi ¢6 vat can s€ ¢
mirc thap (Low-GND), khi khong co vat can s& xuat
ra murc cao (High-VCC).

o Ngudn dién cung cip: 6 ~ 36VDC

e Dong tiéu thu: 20~35mA

« Khoang cach diéu chinh cam bién: 2~10cm

o Khoang cach phat hién vat can: 0~10cm

o Goc khuéch tan (goc chiéu): 3~5 do

o C6 thé diéu chinh khoang cich nhén cua cam
bién bang bién trd tinh chinh.

¢ Dong kich ngd ra: 300mA.

o C6 led hién thi ngd ra mau do.

Chat liéu san phdm: v ngoai nhya ABS, phia
trong d6 keo chéng nudc, chéng va dap.

o Kich thudc: 18 x 68mm
2.2. So dé ddy

Nau: VCC
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Pen: Chan tin hiéu cu trac Transistor NPN da
kéo trd no1 10k 1én VCC.

Xanh duvong: GND

+ Bang tai

- Kich thudc : 400x80x150mm

- Pong co, hop s6 12v DC (kém mach 6n ap 12v
input 4.5v dén 28v).

Hinh 2.11. B¢ phdn bang tai
+ Nut nhan nha c6 dén AL6-M 24V:

155mm

LK 4

Hinh 2.12. Nut nhdn nhd cé dén AL6-M 24V
+ Kho chtra san pham
——-
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Hinh 2.13. Kho chita san phim

+ Ban vé& bd tri linh kién
I =g

===
Hinh 2.14. Ban vé thiét ké canh tay robot
2.3. Ciu tgo va nguyén ly lam viéc
2.3.1. So d6 dau noi
NGUON 24v "

gt Ot
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Hinh 2.15. So' d6 dau néi
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Bdng 2.1. Pdu noi relay 8 kénh

]
Arduino Relay 8 | CBVat | CBPhéi | CB phéi
uno kénh cao thap

kém dén | kem den
xanh [<(i]

D2 NO
D3 NO
D4 IN 6
D5 70
D6 70
D7 70
D8 NS
D9 N4
D10 N3
DIl N2
D12 IN1

Bang dau noi Arduino

Relay 8 kénh Van dién tir
IN1 Van 1

Motor bang tai | Pén nut xanh

IN2 Van 2

IN3 Van 3

IN 4 Van 4

IN 5 NO (IN5)

N6 NO (IN 6)
Tat ca chan C (chan chung) cua relay noi vé 24v VCC.

NC (IN6)

Bane dan ndi relav 8 kénh

2.3.2. Nguyén ly lam viéc

B1: Bat ngudn dén mau d6 sang (md hinh di co
ngué)n nhung khong thé van hanh)

B2: Nhan nut Star dén xanh sang, dén do tit (mo
hinh d4 sin sang hoat dong).

B3: - Bat phoi vao vi tri cam bién phat hién vat

- Bang tai chay dua phdi i vi tri 2 cam bién phan
loai cao thip

- Néu chi cam bién dudi phat hién vét thi 1a phoi
thip, canh tay s& gap phdi vé kho dudi

- Néu chi ca 2 cam bién phat hién vat thi 1a phoi
cao, canh tay s& gip phoi vé kho trén.

I
Star duoc nhan

Buing

Bén xanh sang,
CE phat hién phsi
hoat déng

SBai

Sé wrong phéi=0
CBE thép =1
CB cao =1

Chay bang tai
| CB th&p =0 Biing
CB cao =1
Sai
CE thép =0 £uing
CB cao =0

Luu y:

Mdi phéi phai cach nhau téi thiéu 4cm tranh
truong hop tay gip trong qua trinh hoat dong cham
vao phdi sau.

Dirng bang tai.
Canh tay thuwc hién
gap phoi vé kho dudi

Dirng bang tai
Canh tay thirc hign
Q&p phdi vé kho trén
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Ngudn hoi cép vio cho canh tay khong dudi 3bar
(néu dudi 3bar s€ 1am canh tay hoat dong rat cham
va sai s6).

Khi mé hinh dang hoat dong nhén nit stop dén do
sang, thi sé& reset bién dém phoi vé 0

+ Nhan stop khi bing tai dang hoat dong: Bing
tai dimg ngay lap tic va s lugng phoi dém dugc
chua duoc thyuc hién s& vé 0.

+ Cénh tay dang hoat dong ta nhan dit 1s sau do
tha ra: Céanh tay sé dung moi hoat dong dang lam va
tré vé vi tri ban dau, va reset bién dém phoi vé 0.

*CB = 0 la khi c6 vat

*CB = 1 la khi khong c6 vat
2.4. Thir nghiém va két qua
2.4.1. 86 lan va phwong phap thir nghiém

- S6 1an thir nghiém: Qua trinh thir nghiém duoc
nhém nghién ctru thyc hién 03 lan.

- Phuong phép thtr nghiém: Thir nghiém véi phan
loai phéi thap:

+ Chuén bi: phoi thép.

+ Tién hanh: Bat cong tdc cho mo hinh hoat dong.

- Thu nghiém véi phan loai phoi cao:

+ Chuan bi: Phoi cao.

+ Tién hanh: Bat cong tdc cho mo hinh hoat dong
2.4.2. Két qua thir nghiém: Qua 3 lan thir nghiém mo
hinh hoat dong on dinh va phan loai san phém theo
chiéu cao mot cach chinh xéac
3. Két luan

Sau qué trinh nghién ctru, thiét ké va ché tao, san
pham cia nhém nghién ctru da dat duoc nhitng yéu
ciu dé ra nhu: (1) M6 hinh hoat dong on dinh va
dung theo thiét ké ban dau; (2) Ty dong phan loai
san pham theo chiéu cao bang canh tay robot; (3)
He¢ thong diéu khién khi nén hoat dong linh hoat; (4)
Cénh tay phan loai san phim mot cach chinh xéc.
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