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Tém tit ndi dung

Robot van chuyén 13 cac san pham xe robot di dong, xe tyr hanh ¢6 kha ning diéu huéng
dudi sy lap trinh ciia con ngudi. Chung dugc thiét ké va lap trinh dé van chuyén hang dén vi tri
lay hang va ha hang ma nguoi dung mong mudn. Pugc biét ing dung cuia robot van chuyén vo
cung pho bién, chung thuong dugc sir dung trong cong nghiép dé di chuyén vat tu, di chuyén
san pham di quanh mot khu vyc, trong nha xudng san xut hay nha kho. Trong dd 4n nay, nhém
dé xuét thiét ké mot Robot van chuyén duge diéu khién tir xa c6 kha niang thu nhan va st dung
ngudn ning luong tai tao (ndng lwong mit trdd, ning lugng gio). Robot co thé lam viée & ngoai
troi, mang duge mot sd luong phdi hang, di chuyén linh hoat trén dia hinh phéng, c6 thé leo 1én
dbc. Cau hinh thiét ké dé xuét dudi dang cac cum chi tiét lién két voi nhau voi kich thude co
thé chiu duoc tai trong cua phoéi hang, thuc thi nhiém vu van chuyén v6i hi€u qua va nang suét
lam viéc cao. CAu hinh thiét ké dam bao yéu cau va nhiém vu cta cudc thi ASME. Muc tiéu
chinh cta dd 4n 1a trinh vé quy trinh thiét ké, ché tao thu nghiém, nghiém thu va tao ra duoc
mot san phé”im hoan chinh. P an dé cap dén céac van dé vé lya chon tim pin nang luong mat
troi voi tubin gio dé thu va st dung nguén nang lugng tai tao, dong co tai, lya chon cAu truc,
vat liéu ché tao, cac thiét bi diéu khién va linh kién Ip rap robot. Tinh toan cc bai toan lién
quan dén robot, kha niang di chuyén, kha ning chiu tai ciia robot, ngudn ning lugng, danh gia
kha 1am viéc ctia Robot trong diéu ki¢n thoi tiét khac nhau.

Cubi cung, qua d6 an nay nhom da nhéan ra nhiéu bai hoc kinh nghiém quy bau. Nhom
xin cam on thay TS. Nguyén Vin Tuin — giang vién huéng dan hoc phan Po an thiét ké hé
thong Co dién tir d3 hudng dan, hd tro, tu van, giap d& tan tinh tir luc bat dau dén khi hoan
thanh béo cao két thuc hoc phan.



Abstract

A transport robot is a product of a mobile robot car, a self-propelled vehicle capable of
navigating according to human-set programs. They are designed and programmed to deliver
goods to the desired pickup and drop-off locations. It is known that the application of transport
robots is extremely popular, they are often used in industry to move materials, move products
around an area, in production warehouses or warehouses. In this project, the team proposes to
design a remotely controlled Transformation Transport Robot capable of capturing and using
the generated renewable energy sources (solar energy, wind energy). The robot can work
outdoors, carry a large number of cycles, move flexibly on flat terrain, can climb slopes. The
proposed design configuration is in the form of a detailed assembly linked together with
dimensions that can withstand the load of the neighbors, performing the transportation task with
high efficiency and work efficiency. The design configuration certainly requires the mission of
the ASME competition. The main goal of the project is the process of designing, manufacturing,
testing, testing, and creating a finished product. Topics are related to the issues of choosing
solar panels with wind tunnels to collect and use renewable energy sources, load motors,
structure selection, manufacturing materials, control devices, and robot assembly components.
Calculating problems related to robots, mobility, robot load-carrying capacity, and energy
source, evaluating robot's ability to work in different weather conditions.

In the end, this project group has received many valuable lessons from experience. The team
would like to thank Dr. Nguyen Van Tuan - lecturer in charge of the Mechatronics System
Design Project for his support, advice, and help from the beginning to the completion of the
report and the end of the course study.
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Phén cong nhiém vu

STT | Thanh vién Ma SV + Lop Nhiém vu
- Nhém trudng, phan chia
nhiém vu tinh toén, thiét ké,
kiém tra tién do cong viéc
cua cac thanh vién.

- Tinh toan luc lam viéc cua
Robot.

1 Pham Trung Nam 19010195 - K13-KTCBT - Hd tro tu van, xu 1i van dé
vuéng mac vé li thuyét va
thuc nghiém.

- Mua vat tu linh kién.

- Gia cong san pham.

- Hoan thién muc 3; 5; 6; 9.

- Thiét ké gap pin, tinh
toan i thuyét, do thu thap
s6 liu vé tich trir dién

2 | Nguy?n Thi Ngoc 19010196 - K13-KTCDT nang.

gy FEC - HO trg cac thanh vién

trong gia cong.

- Hoan thién muc 1; 6; §;
10; 11.

- Tham gia mua véat tu linh
kién

- Tinh chon dong co.

3 |NguydnHiuThuy | 19010120 - KI3-KTCPT | Xuatbanvé2D

- Gia cong san pham

Hoan thién muc 2; 4; 6; 7;
12; 13.




Chuwong 1.  Pit van dé va xdc dinh van dé

1.1. DPit vin dé

Cugc thi thiét ké danh cho sinh vién nam 2023 s& la mot phién ban stra ddi cta cudc thi
k¥ thuat s6 nam 2021 nham thu thap ning lugng mat troi va nang luong gio tai tao va di chuyén
vat nang trén san thi déu.

Gan hai muoi phﬁn tram nang lugng dugc ti€u thu trén thé gidi cho nhiét, dién hodc
giao thong van tai dén tir cac nguén nang luong tai tao bao gém sinh khdi, dja nhiét, nang luong
mit troi, thuy dién, gié va nhién liéu sinh hoc. Cac ngudn tai tao hién tao ra mot phan mot phan
tu luong dién toan cau, du kién s& tang 1én 45% vao nam 2040. Phan 16n murc tang co thé dén
tir nang luong mit troi, gié va thuy dién. Kha ning tao ra nhimg tién bo trong cong nghé nay sé
doi hoi nd lyc cua cac k¥ su lanh nghé, nhitng nguoi danh gia cao nhimg thach thirc lién quan
dén ca viéc thu tha va st dung nang lugng tai tao.

Cudc thi Thiét ké danh cho sinh vién nim 2023 Student Design Competition #SDC
#EFest 2023 do Hiép hoi ki su Co khi Hoa Ky (#ASME) vdi cac yéu cau:

+  Thiét bi nho gon (kich thudc tdi da 1a 500mm*500mm*500mm).

+ Thiét bi c6 kha ning thu thap va sir dung ning luong mit trdi va/ hodc nang lugng gid dé
cung cip ning lugng cho hoat dong ciia nd. Mdi thiét bi bat dau mdi vong voi mot pin
AAA dugc sac dé déy robot.

+ Thiét bi diéu huéng mot hanh trinh dé van chuyén cang nhiéu trong luong cang tét tir khu
vuc chit hang 1én bé ning trong mot khoang thoi gian ¢ dinh(15 phat/1 tran dau), trude
mdi tran dau cac doi co 1 gio dé nap ning luong.

+ Cac vat nang s€ duogc dat thu cong vao thiét bi va c6 thé d& béng tay hodc tu dong tai
vung do tai.

+ Cudc thi co san trinh dién 1a mot khong gian Sm*Sm dugc danh diu trén san bang bang
keo. Céc thiét bi phai & trong ranh gi¢i mép ngoai clia bang keo trong qua trinh trinh dién.
Séan s€ c6 hai khu vuc 1a Khoi dong / Sac pin voi kich thude 1m* 1m ma cac doi cu thé s&
duoc chi dinh, duge danh dau bﬁng bang keo trén san. Nén khu vyuc d& hang c6 kich thude
Im*1m s€ dugc dat ¢ trung tdm san dau, duogc nang lén cao khoang 10cm va dugc ché
tao tir gd. Khu vuc d& hang sé& 1a chung cho ca hai doi trong tat ca vong loai. Ca hai duong
déc 1én dén khu vuc s& 1a dong nhat va chiéu dai ngang cua doan dudng ndi s& 1a khoang
0.5m.
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Hinh 1.1: San thi ddu

Hién nay xu hudng chuyén d6i nang luong hoa thach sang ning luong tai tao dang 1a xu
huéng toan cau. Thyc trang sir dung ning luong sach trén thé gidi hién nay ngay cang
tang. Tinh dén nam 2018, tong ning luong sach dat khoang 8,7% tong sd ning lugng
duoc sir dung. Diéu niy c6 nghia la khoang 8 trén 10 nang lugng van dugc 13y tir ngudn
tai nguyén tho cta thé gidi. Nang luong sach di c¢6 mit trén thé gidi ciing di tao ra nhiing
loi ich rat 16n cho mdi truong. Nang luong sach da giup giam ton that tai nguyén nhiéu
nam va giup giam thity ngan cta nhidu nudc. Ngoai ra, né ciing da gitp giam khi thai
phong thai ra moi truong, giup thé gidi c6 mot khong khi trong lanh hon. Bé gitp cac
doanh nghiép c6 thé duoc hd tro trong viée sir dung ning lwong sach, nhiéu nude di ban
hanh cac quy dinh va loi ich hd tro nhdm hd trg cic doanh nghiép trong viéc dau tu vao
nang lugng sach.

Ning luong gi6 1a mot hinh thirc ning lwong méi dang phat trién va dugc sir dung rong
rdi trén thé gidi. No 1a mot hinh thic tai tao ning lugng phét sinh tir lugng gio trong
khong khi. Niang luong gio duoc téi tao thong qua cac thiét bi dap ing nhu cau ciia con
ngudi nhu dién, nhién liéu va cac dich vu khac. Ning luong gio c6 thé duoc sir dung dé
cung cap dién cho nhiing ving xa, ving khong c6 ngudn dién truyén thong. N6 ciing ¢
thé duoc st dung dé thay thé cac ngudn ning lugng khong lanh manh. Nang luong gi6
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cling c¢6 thé duoc str dung dé cung cép nhién liéu cho cac thiét bi khac nhau, ching han
nhu may tinh, thiét bj diéu khién, déng ho, chay dén, v.v.

Vi vay su phat trién nhanh chong cua do thi hoa hién dai hoa thi viéc st dung nang lugng
tai tao vao cudc séng 1a rat can thiét.

Xac dinh van dé

Robot ¢6 thé di chuyén tir ving A dén ving do tai.

Robot str dung dugc nang lugng mat troi ( dén Halogen) va nang lugng gioé (quat gio).
Ché tao Robot véi tinh nang thu ngudn nang lugng tir ning lwong mit trdi va nang luong
gio.

bénh gia hi€u qua pin cta Robot.
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2.1.

Chuwong 2. Muc tiéu

Muc tiéu tong quat

Duya vao yéu cau cudc thi ASME 1én v tudng, thiét ké va ché tao robot van chuyén sur
dung ngudn nang luong tai tao,
Tham dy cudc Thi ASME do Khoa Co khi - Co dién tir, truong Pai hoc Phenikaa t6 churc.

Muc tiéu chi tiét

Phan tich yéu cau va quy dinh cudc thi dé xay dung 1én ban thiét ké Robot sir dung phan
mém SolidWorks.

Phén tich, lya chon ngudn ning luong tai tao, ngudn du trir phu hop.

Ché tao Robot (kich thudc 460 mm x 370 mm x 170 mm) va khéi lugng caa Robot (3- 4
Robot c6 thé van chuyén tur 1-3 kg hang hoa, di chuyén 6n dinh trén dia hinh phang va c6
thé leo dbc ( d6 dbc tir 10-12 d9).

Robot c6 kha niang diéu khién tir xa 100 - 200m.

Kinh phi dy kién ban dau cho san pham Robot van chuyén sir dung ning luong tai tao 1a:
6 triéu dong.

Nang cao ky ning va kha ning 1am viéc nhom dé thyc hién d6 an va thé hién dong gop
cua cé nhan trong qua trinh thyc hién dd 4n mén hoc.

Hoan thanh bao céo tong két, cac ban v& thiét ké robot, ban ghi chép céac thi nghiém.
Sau mén hoc nhom cé dinh hudng nghién ctru thém, phat trién 1én thanh d6 an tot nghiép.

13



3.1.

3.2.

Chuwong 3.  Ni dung nghién ciru - Giai phap dé xuét

Noi dung nghién ctru

Phaén tich dé thi, xdy dung y tuong thiét ké Robot.

Thiét ké hé théng co khi: khung, truyén dong, danh lai, thung hang, dong md canh thu
nang lugng (Tinh chon cdng sudt dong co, ma sat banh xe v&i nén...).

Phan tich lya chon nguén nang lugng tai tao, nguén du trar.

Lua chon, xdy dung b diéu khién Robot.

Ché tao.

Thtr nghiém, hi¢u chinh Robot.

Két qua tham gia cudc thi ASME.

Béo cdo tong két.

M0 ta giai phap/thiét ké

3.2.1. So db khéi

Thiét ké, ché tao robot
van chuyén su dung
nang lugng tai tao.

Co cau chap He thépg Nguon
hanh di€u khién nang luong

Hinh 3.1: So dd khéi thiét ké

3.2.2. Mo ta chirc ning

Co cau chap hanh: gdm c6 cac bd phan, chi tiét co khi lap rap lai két hop v6i dong co co
chtrc ning tao ra sy di chuyén, chuyén dong cho robot.
Hé théng diéu khién gém c6 cac mach vi xu 1y, diéu khién dong co, tay diéu khién ... ¢6
chire ning thu nhan, xt 1y tin hiéu didu khién cho phép cac dong co hoat dong, robot di
chuyén.
Nguon ning lwong: thu nhan chuyén d6i nang lwong mit trdi thanh ning luong dién cung
cap cho dong co, robot di chuyén.
Robot ¢6 thé hoat dong ngoai troi, phuc vu cong tac thu thap dir licu. ...
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3.2.3.Thiét bi, linh kién dy kién sir dung

3.3.

3.4.

Cum chi tiét co khi: hé théng danh 14i cau trude, bd cau sau, gia do pin nang luong mat
troi, thung nang chira hang, san robot.

Cum chi tiét dién - dién tir: mach diéu khién dong co.

Ngudn ning luong: Pin ning luong trdi, tuabin gio.

Céc thiét bi, linh kién du kién st dung:Pin nang luong troi, tuabin gid, tu di¢n, pin mat
troi Poly, banh xe, ddng co servo, dong co DC-370, DC-550, mach dao chiéu dong co,
banh xe, gbi dd....

Gidi han cia gidi phap/san pham
Van dé con vudng méc: cach d€ nap nhanh dién sau khi dugc chuyén doi tich dién nang
vao pin, tu.

Phwong phip tiép cin va phwong thirc trién khai

Giai doan 1: doc hiéu dé, phac thao so bd dé hiéu rd bd phan can c6 trén robot, 1én dé
cuong nam rd cac yéu cau trién khai tinh toan mo hinh.

Giai doan 2: 1én y tuong, xay dung mo hinh 3D, quan sat danh gia truc quan wu nhugc
diém, cai thién san pham dang xay dung hién tai.

Giai doan 3: Gia cong lap rap, diéu khién san pham mo hinh d thiét ké. Nhan xét, danh
gi4, chinh stra, cai thién ban thiét ké. Chinh sira lai mé hinh (néu c6 sai sot), ban béo cdo.
Giai doan 4: hoan thién toan bd san phém, hoan thién ban bao cao.
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Chwong 4. Phén tich cac tac dong/anh huéng

4.1. Tinh kha thi vé cong nghé

Vé gia cong ché tao robot, co nhiéu thiét bi phu hop dé ché tao 1én nhiéu module cho
robot nhu vo robot, truc banh robot. Vi nhiing tién bo trong cong ngh¢ hién nay, nhiéu bd phan
da duoc ché tao theo tiéu chuan phu hop dé ché tao cho robot nhu banh xe, 6 lan, truc banh xe,
cac cam bién. Robot van chuyén ¢6 thé nhiéu tinh nang tuong ty nhu mot chiéc 6 t6 tu hanh.
Robot van chuyén duoc thiét ké nho gon lam cho viéc ché tao nhanh hon.

4.2. Tac dong xa hoi

Tham dy cudc thi ASME mét hoat dong phu hgp véi sinh vién nganh Co khi - Co dién
ttr. Robot tao nén cac tu liéu, hinh anh nham nang cao chét lwong dao tao sinh vién cho Khoa
Co khi - Co dién tir dai hoc Phenikaa.

4.3. Tac dong vé méi trueong

Robot van chuyén st dung nang lugng tai tao ¢ thé thay thé nhiéu loai phuong tién sir
dung ngudn ning hod thach, giam thiéu luong khi thai doc hai ra méi trudng. Robot duge dicu
khién tir xa nén viéc dam bao an toan, than thién cho nguoi van hanh va moéi trudong xung quanh.

4.4. Tinh kha thi vé Kinh té

Duya trén nén tang kinh té, kinh phi ché tao nén Robot s& tir (3 - 4 triéu dong).Mot sb bd
phan cua robot s& dugc mua sin theo tiéu chudn va pht hop véi muc dich sir dung tranh ling
phi. Ngoai ra, c6 thé ché tao mot sé6 module cho robot gitup giam thiéu chi phi trong qua trinh
thiét ké, ché tao robot.

4.5. Tiéu chuan dao dirc

Pao dirc k¥ thuat 1a mot phan quan trong trong gido duc ky thuat va ciing nhu trong cac
hoat dong nghé chuyén nghiép khac. Dé trd thanh ky su Co dién tir voi kién thirc chuyén mén
cing nhu thoa man tiéu chuan nghé nghiép vé dao dirc, nhém deé tai da tham khao cac tiéu chuan
dao dtrc theo Hi¢p hoi Ky su Co khi Hoa Ky (The American Society of Mechanical Engineers).
Theo d6, nhom dé tai buéc dau thuc hién cac quy trinh cu thé trong tiéu chuan dao duc ky
thuat), quan tam va co6 danh gia tdi cac yéu td tac dong vé k¥ thuat va kinh té (muc 4.2), xa hoi
(muc 4.3) va anh hudng ctia san pham téi mdi trudng (muc 4.4).
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Chuong 5.

K¢ hoach thu hién hang tuin

Bang 5.1: Phan cong cong viéc va thoi gian dy kién hoan thanh

STT

Cong
viée

Nguoi thue
hién

Thoi gian thuc hign

Théng 1

Théng 2

Thang 3

Théng 4

Théng 5

Théng 6
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w4

wl

w2 | w3

w4

wl

w2
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w4

wl

w2 | w3
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wl | w2
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hiéu dé
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Ca nhom

Léen y
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ban vé
so  bo,
giai dap
vudng
méc.

Ca nhom

Thiét ké
hé théng
co  khi
ban vé&
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hinh tong
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3.1

Khung
Robot  (
danh lai,
san
Robot,
thing
chira
hang)

Nam

32

Dong co,
hop sb

Thuy

33

Gap pin

Ngoc (Hb trg
Nam)

34

Tinh

toan luc
can thiét
dé chon
dong co

35

Chon
dong co
di
chuyén

Thuy

Phan
tich, lua
chon
ngudn
ning
lugng tai
tao,
ngudn du
tri

Ca nhom

Phan
tich, xay
dung bo
didu
khién
Robot

Thuy (H trg
Nam)

Tinh
toan thiét
Ké, xur li
56 lidu

Ca nhom
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STT

Cong
viée

Nguoi thuwe
hién

Thoi gian thyue hién

Thang 3

Théng 4

Panh gia
cac ban
3D da
v€, sta
doi thiét
ké, ning
cép, tinh|
toan lai
mé hinh

Ca nhom

w2 | w3 | w4 | wl

w2 | w3

Gia cong

Nam, Thuy

Van hanh
chay thir
nghiém,

thu thap
s6  lieu,
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Ca nhom
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liéu chay
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nghiém,
sira doi,
tinh toan
thiét ké
cum chi
tiét stra
déi

Ca nhom

Hoan

thién san
pham,

danh gia,
xu li, so
sanh  két|
qua thu
dugc vai
muc tiéu
déra

Ca nhom

Tham gia
cudc thi
ASME

Ca nhom

Xuét ban
V& 2D

Thuy

Thu thap
dir  liéu
sac  tu
dién
ngoai
troi

Ca nhom

Viét bao
cao

Ca nhom

Béo céo
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Chuong 6.  Tién trinh thuc hién

6.1. Phan tich, thiét ké h¢ thong co khi

Phén tich dé thi: v6i yéu cau thu tich trir nang luong dé cho Robot di chuyén dong thoi
dem theo phoi tir vi tri xuat phat dén dich. Robot can dam bao c¢6 cac bo phan sau: phan khung
san chtra toan bo cac linh kién, cum chi tiét danh 14i, dan dong, nang d& pin, thung chira phoi,
mach diéu khién, tu, pin... .

6.1.1. Phan tich truyén dong.

Luc phat dong tir dong co truyén ra truc din dén 2 banh chu dong, qua bo phan gia d&
khung Robot 1am cho chuyén dong 2 banh sau di theo.

6.1.1.1.  Cum chi tiét banh chi dong

Hinh 6.1: B phan di chuyén banh cha dong

M0 ta: Pong co quay truyén chuyén dong qua hop giam toc dé thay doi toe do theo yéu
cau nguoi dung. Pau ra cia hop giam tdc truyén chuyén dong dén dén banh xe thong qua truc
va khép ndi. Truc dugc ga chit voi 6 lan dé tranh hién tuong lic truot trong qué trinh di chuyén.

Y tuéng 1: Bo phan diéu hwéng Robot.

Hinh 6.2: B phan diéu hudng Robot 1.1
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Hinh 6.3: B phan diéu hudng Robot 1.2

MBS ta: Truc banh xe két ndi voi 6 bi, 6 bi gén véi bd phan tru xoay dugc in 3D, ndi véi
thanh dan huéng dé diéu huéng khi co gin thém dong co Servo. Tat ca dwoc két ndi va giir boi
thanh lién két giita.

Y tuéng 2: B) phan diéu hwéng Robot.

Hinh 6.5: B phan diéu hudng Robot 2.2
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Y tudng 3: Bo phan diéu hwéng Robot.

Hinh 6.6: Bo phan diéu huéng Robot 3.1

Hinh 6.8: BO phan didu hudéng Robot 3.3
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M ta: Cum banh bi dong di chuyén phia sau c6 thém tru xoay két hop véi dong co Servo
dé thay ddi hudng di cia Robot. B phan tru xoay, truc két ndi banh xe déu dugce st dung 6 1an
va truc theo tiéu chuén, tao duoc thé cung vitng cho Robot, di chuyén 6n dinh.

Tir 3 y twdng thiét ké b phan diéu huéng trén mé hinh 3D cua Robot ta co danh gia sau:
Pam bao kha niang diéu huéng cua Robot theo yéu cau.

Van dung kién thtrc va hiéu biét thuc tién ap dung thiét ké trong mon hoc.

Y tudng thiét ké bo didu hudng sb 3 tuy thiét ké don gian hon (gia cong don gian) nhung
vong xoay diéu hudng 16n, lam ting d6 ma sat giita banh xe v6i duong chay. Do d6 s&
1am han ché toc d6 di chuyén cta Robot & cic goc cua, thoi gian thyuc hién chuyén huéng
nhiéu lam anh huéng dén thoi gian van chuyén phoi duge cho, sb luot di chuyén trong
cudc thi it di, thanh tich dat dugc khong cao. Trén thuc té no sé anh huong dén nang suét
lam viéc ctia hé thdng san xudt.

+ + +

=>> Do d6 ¥ tuong thiét ké sb 3 s& khong dugc Iya chon. Tién hanh tiép voi v tuong thiét ké
sO 1, 86 2 dé danh gia sy 6n dinh.

6.1.1.2.  Cum chi tiét chira phéi

Hinh 6.9: Cum chi tiét chua phéi 1
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Hinh 6.10: Cum chi tiét chua phoi 2

- MO ta: Phoi dugc cha, giit ¢ trong thing (c6 do nghiéng nhét dinh) qua canh cta dong
co Servo gitr lai. Khi di chuyén dén dich, canh Servo mé ra, phdi theo doc nghiéng ciia
thung c6 cc con trugt xudng san nha mot cach dé dang hon.

6.1.1.3.  Cum chi tiét ning ha tim pin ning hrong mit troi.

Hinh 6.11: Cum chi tiét canh pin ning lugng mit troi 1
23



Hinh 6.12: Cum chi tiét canh pin nang lugng mat troi 2

M0 ta: Str dung tm pin ning luvong mat troi gan trén gia. Trén gia d& pin ¢6 gan dong
co Servo 1am nhiém vu mé tim pin hit ning lwong khi dung lwong dién tich trix it, dong mé
khi dua phoi vao. Ngoai ra khi dong tim pin con lam giam kha ning can trd do tac dong bén
ngoai lam Robot co thé di chuyén nhanh hon, gon gang hon.

6.1.1.4. M hinh tong quan Robot sir dung cac y twong thiét ké cac cum chi tiét bén trén

Mo hinh téng quan 1:

Hinh 6.13: M6 hinh tong quan Robot 1.1
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Hinh 6.14: M6 hinh t6ng quan Robot 1.2

Mo hinh téng quan 2:

Hinh 6.15: M6 hinh tong quan Robot 2
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Kiém tra tinh thiét ké Robot véi phin sin thi ddu: & cac vi tri dic biét.

sfault< < Default-_Display State 1) |

Hinh 6.16: M6 hinh Robot di chuyén t&i vi tri mép duéi ctia doc

Hinh 6.17: M6 hinh Robot di chuyén qua vi tri mép duéi cua dbc
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Hinh 6.18: M6 hinh Robot di chuyén qua vi tri mép trén ciia doc

Nhén xét:

- Ca 2 mo hinh Robot déu c6 cdu tao phan phat dong chuyén dong, thung chira phoi phia
sau ( khac nhau ¢ cum diéu huéng phia trudc va cum chi tiét nang ha tim pin ning
luong mit troi) déu thoa man didu kién vugt qua cac diém vi tri dic biét ctua dbc, nén
tinh thiét ké ban dau co ban dam bao két ciu ctia mot san pham.

- Cum chi tiét nang ha canh pin ning luong mit trdi & mé hinh tong quan Robot s6 1 ¢o
thé thu gon lai, giam thiéu dugce kich thude mot phﬁn so v&i cum chi tiét nang ha canh
pin niang lwong mit trdi & md hinh tdng quan Robot sé 2, nhung cu tao lai phtc tap
hon, thoi gian mé canh pin dé sac 1au hon.

==>S0 bd: Loai bd ¥ twong cum chi tiét ndng ha canh pin ning lugng mit trdi & mo hinh
tong quan Robot s6 1.

6.1.2. Tinh chon cong suit dong co
6.1.2.1. Khado siat Robot ¢ trang thai dirng yén

* Cac dai Iugng lién quan:

L (mm): khoang cach giira 2 truc banh xe.

L1 (mm) : khoang cach tir trong luc dén truc banh xe chu dong (Ox).
L> (mm): khoang cach tir trong luc dén truc banh xe chu dong (Oy).
h (mm) : Chiéu cao noi dt trong tam .

hw (mm) : khoang cach tir mét phing duong dén diém dat lyc can gio.
Fx1 (N) : luc kéo mat duong tac dung lén banh trude.

Fx2 (N) : luc kéo mat dudng tac dung 1én banh sau.

Fz1 (N) : phan lyc cua mat duong tac dung 1én banh trudce.

Fz (N) : phan lyc cia mat duong tdc dung 1én banh sau.

Fr (N) : luc can lan mat duong tac dung lén banh trude.

Fr2 (N) : luc can lan mat duong tac dung lén banh sau.

Fw (N) : luc can gio.

+ + + + F + o+ + o+ o+
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a) Trén mit phang ngang

Pin NLMT Z,
1 L | —
L2 L
— — - >
X
h i — L h
md'
SERRRR RN ERRRRRANANANA Y 3 N\
2F,, 2F;4

Hinh 6.19: Biéu dién lyc tic dung robot trén mit phang ngang
- Phuong trinh can bang:

D> F, =2F,+2F,-mg=0 (l.1)
D M ==2F, | +2F,1,=0 (1.2)

1 I
=>F, =—mg-=(N
z1 2 gl()
(1) . 1 h(N)
2 =5 M

b) Trén mit phang nghiéng goc khi Robot hudng 1én phanh ca 4 banh

i
STT7T77777777 7777777777 7777777777777 7777777777
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Hinh 6.20: Biéu dién lyc tic dung robot trén mit phang nghiéng

- Phuong trinh can bang:

SF, =F,+ Fo - mgsin) =0 (13)

D F, =2.F, +2F,-mg.cos(¢)=0 (1.4)

Z M, =2.(F, +F,)h+2F, 1 -2F,1,=0 (1.5)

=F, = .mg.l—z.cos(¢)—%.mg.h.sin(qﬁ) (N)
I

=> FZZ =

| — =

.mg.l—l.cos(qﬁ)+%.mg.|n.sin(¢) (N)

- Tinh 6n dinh theo diéu kién bam ctia Robot

YF=uYF (.6
<=>2.(F,+F,)=2u(F,+F,)
<=>mg.sin(¢) = 2 z.mg.cos(¢p)

=> tan(g,,,) = 4

6.1.2.2.  Khao sat Robot khi di chuyén trén mit phing nim ngang

Pin NLMT

2F,, 2Fz1

Hinh 6.21: Biéu dién luc tac dung robot trén mit phang ngang

- Phuong trinh cén bang:

D F=2F,-F,=0 (2.1

1 1
=F,=—F =—ma(N
x1 2 a 2 ( )
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- Xét tai cau trudc:

Z M, =-2F,l+F.h+mgl =0 (22)

S F, - m.a.h2+I mg.l, (N)

- Xét tai cau sau:

> M, ==2F,I-F.h+mgl,=0 (2.3)

OF - mg.l, —m.a.h

z1 2| (N)

- Theo diéu kién bam:

D F.=u) F (23)

<=>ma<2u.F,

ﬂwgb
I+ 2.0

<=>ac<

<=>a _ Gl (m/s?)
I+ 4,.h

- Theo diéu kién lat

F,=0 (24)

=> %(m.g.l2 -m.ah)=0

<=>a_. =gT|2(m/sz)

mq

6.1.2.3.  Khaio sat Robot khi di chuyén trén mit phing nghiéng

STT7T77777777 777777 777777777777 77777777 77777777

Hinh 6.22: Biéu dién lyc tic dung robot theo mit phang nghiéng
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- Xét phuong trinh can bang:

( Gia st xét trong pham vi hep bo qua lyc can gid, luc can lan, luc kéo mooc: Fi= 0, Fr=
O, Fw= 0)

DY F=0 (3.
<=>2.F,—P.sin(¢)-F, =0

=F, = %(P.sin(¢)+ F)

=F, = %(mg.sin(;b) +m.a) (N)

dM, =0 (32)
<=>2.F, | -P.cos(¢)l, + P.sin(¢).h+F,.h=0

=F, = %.(mg.cos@).lz —mg.sin(¢).n—m.a.h)
D> F,=2F,+2F,—P.cos(¢)=0 (3.3)
=F, = %.P.cos(qﬁ)— F,
<=>F,, = %.mg.cos(qﬁ) —%.(mg.cos(@.l2 —mg.sin(¢).h—m.a.h)
<=>F, = %.(mg.cos(qﬁ).ll +mg.sin(g).h+m.a.h) (N)
- Xac dinh gia tdc cuc dai va goc nghiéng 6n dinh giéi han:
Theo diéu kién bam, ta c6: F,, < u, .F,,

<=> %(mg.sin(¢) +m.a)< %.(mg.cos@ﬁ).l2 —mg.sin(¢).h—m.a.h)

g.cos(@).l, —g.sin(g).(h+1) (m/s?)
h+1

<=>ac<

Theo diéu kién 14t, ta c6: F1 = 0.

<=F, = %.(mg.cos@).lz —mg.sin(¢).h—m.ah)=0

_ g.cos(¢).|2h—g.sin(¢).h (m/s?)

<=>a
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6.1.3. Ap dung tinh toan véi s6 liéu cu thé:

Viéc xac dinh trong luc ctia xe don gian, délam la st dung 2 soi day treo san phém Robot
véi 2 dau bude bat ki tao su can béng ddi xung:

Hinh 6.23: Do ly trong lyc Robot biang phuong phap treo day thuc té

Lay giao diém cta 2 soi day cit nhau, chiéu diém cit 1én san Robot khi d6 ta c6 diém
dat trong luc cia Robot.
Bang 6.1: Thong s6 kich thudc co ban ciia Robot

Noi dung Gia thiét do trén mé hinh Thuc nghiém
Khoang cach gitra 2 truc Robot 302 300
Khoang cach tir trong tam dén truc 81 78,8
chi dong (theo Ox) (mm)
Khoang cach tir trong tam dén truc 221 221,2
theo (theo Ox) (mm)
Khoang cach tir trong tim dén mit 89,5 95,6
dat (theo Oz) (mm)
Vin toc di chuyén (mm/s) 0,5 0,4
Gia toc trong truong (m/s?) 9,8
Khéi lugng Robot (kg) 6 6,1
Hé s6 bam Ux=0,8
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- Momen ddng co cin dé thing lrc can:

M = F_'Rb =(N.m)
7]
- Cong suit dong co:
p=FY_(w
n

Véi:

R, - Ban kinh banh xe (m).

i -Ty sb truyén tir dong co dén banh xe.
n- Hiéu suat co cau.

v - van toc di chuyén (m/s).

- Ban kinh banh xe: 0,04 m.
- Ty s0 truyén i cac co cau trén can, cau tryc: 29.
- Hiéu suat 5 1a: n=mn,.7, 1, =1.0,99°.0,97* =0,895.
Trong d6 tra bang 2.3 (trang 19) Tinh toan hé dan dong co khi [1] c6 dugc:
+ Hiéu suat khop noi truc di dong: 7, =1.
+ Hiéu suét 1 cap 6 lan: 77, =0,99 (c6 5 cdp 6 lan).

+ Hiéu suat banh ring try ring thiang trong hop giam tc: 1, =0,97 (2 cap).

6.1.3.1.  Robot dirng yén trén mit phing nim ngang

a) MO hinh:
F=imgl=Leos 22l 51 s14(N)
2 71 2 302
N 81
F,=—mg1=-.69,8.—=7,885(N
2 =593 302 ("
b) Thyc té:
Fo—img=L6108 22525 o30(N)
2 71 2 300
11 78,8
F,=—mg+=—-.6,1.9,8.——=7,851(N
2= M5 300 ")

6.1.3.2.  Robot dirng yén trén mit phing nghiéng



a) Mb hinh:

F, = %.m.g.(lz.cos(@ —h.sin(¢)) = ﬁ.6.9,8.(221.cos(1 1,31°)—89,5.sin(11,31°)) =19,389 (N)
F,, = %.m.g.(l,.cos(qﬁ) + h.sin(¢)) = ﬁ.6.9,8.(81.005(l 1,31°)+89,5.sin(11,31°)) =9,441(N)

- Tinh 6n dinh theo diéu kién bam cta Robot:

tan(g,,,) = u
<=>tan(¢_ )=0,8

max

<=>¢_ ~38,66°

max

Goc nghiéng 6n dinh ctia Robot theo diéu kién bam véi gia tri goc nghiéng la: 38,66°.

b) Thuc té:
F, = %.m.g.(lz.cos@)— h.sin(¢)) = ﬁ.6,1.9,8.(221,2.cos(1 1,31°)=95,6.sin(11,31°)) = 19,742 (N)
F,= %.m.g.(ll.cos(gé) + h.sin(¢)) = ﬁﬁ, 1.9,8.(78,8.cos(11,31°) +95,6.sin(11,31°)) = 9,567 (N)

- Tinh 6n dinh theo diéu kién bam cta Robot:

tan(g,,,) = u
<=>tan(¢_ )=0,8

max

<=>¢ _ ~38,66°

Goc nghiéng 6n dinh ciia Robot theo diéu kién bam véi gia tri goc nghiéng 1a: 38,66°.

6.1.3.3.  Robot khi di chuyén trén mit phing nim ngang
a) Mo hinh:

- biéu kién bam:

_p.gl,  0,89,8221
" l4uh 302+0,8.89,5

=4,638(m/s?)

- Dbibu kién 1at:

a_ _gl, 98221 7,172 (m/s%)
h 302

=>Chon amax = 4,638 (m/s?)
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Tong lyc can tac dung 1én Robot: Y F, =2.F, =2.13,914=27,828 (N)

~mgl,-mah 6.9,8221-6.4,638.89,5

le
21 2.302
F, - m.a.h+mg.l, _ 6.4,638.89,5+6.9,8.81 12,009 (N)
21 2.302
1 1 1
F.,=—F, =§ma=5.6.4,638=13,914(N)

x1 2

Xac dinh quing duong, thoi gian Robot ting tdc tir 0 — 0,8 m/s voi a = 4,638 m/s.

+ Thoi gian:

A=Y 08 ).
a 4,638

+ Quang duong:

S =v0.t+%.a.t2 =%.4,638.0,1722 =0,069 (M)

Tinh momen:

_27,360.5 0,497 (N.m)
29.0,95
Tinh cong suét:
P= 27,36.0,5 =14,4 (W)
0,95

b) Thuc té:

Piéu kién bam:

491, 0,89,8.221,2

amax - - = 4, 606 (m / 52)
I+4.h 300+0,8.95,6

biéu kién lat:

. _glL _982212
™ 300

=7,226(m/s’)

=>ChQIl Amax — 4,606 (m/SZ)

=17,391(N)
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_mgl,-mah 6,1.9,8.221,2-6,1.4,606.95,6

F. =17,562 (N)
21 2.300

F, - m.a.h+mg.l, _ 6,1.4,606.95,6+6,1.9,8.78,8 ~12.328(N)
21 2.300

1 1

Fo=Ltr —Lma=L61.4.606=14048(N)
2% 2 2

x1

Tong lyc can tac dung 1én Robot: Y F, =2.F, =2.14,048 = 28,096 (N)
- Xac dinh quing dudng, thoi gian Robot ting toc tir 0 — 0,8 m/s voi a = 4,606 m/s”.
+ Thoi gian:

A=Y 98 6174,
a 4606

+ Quang duong:

S=v t+ %.a.tz = %.4,606.0,1742 =0,07 (M)

- Tinh momen:

_28096.0.4 408 (Nm)
29.0,95
- Tinh cong sut:
p= 2809604 _15 2s10w)
0,95

6.1.3.4.  Robot khi di chuyén trén mit phing nghiéng
a) MO hinh:

- biéu kién bam:

4o g.cos(¢).l, —g.sin(g).(h +1) _ 9,8.cos(11,31°).221-9,8.sin(11,31).(89,5+302) 3,503 (m/s?)
h+1 89,5+302

- Dbibukién lat:

. g.cos(@).l, — g.sin(¢).h  9,8.cos(11,31°).221-9,8.sin(11,31°).89,5
B h B 89,5

=21,807 (m/s?)

Chon a= 3,503 (m/s?).
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1

F= E-m(g-COS(@-'z —g.sin(g).h—a.h)

= 3302 3102 .6.(9,8.co0s(11,31°).221-9,8.sin(11,31°).89,5-3,503.89,5) = 16,274 (N)
1 .

Pz =27 M(g.cos(#) ), + g.sin(g)h-+ah)

= 2302 ;02 .6.(9,8.cos(11,31°).81+9,8.sin(11,31°).89,5 +3,503.89,5) =12,555 (N)

F, =%m(g.sin(¢)+a) :%.6.(9,8.sin(1 1,31)+3,503) =16,275(N)

Téng lyc can tac dung 1én Robot: Z F.=2.F,=2.16,275=32,55(N)

- Xac dinh quang dudng, thoi gian Robot tang tdc tir 0 — 0,8 m/s véi a = 3,503 m/s>.

+ Thoi gian:

V-V, 0,8
‘" a 3,503

=0,228(S)

+ Quang duong:

S =v0.t+%.a.t2 =%.3,503.o, 2287 =0,091(m)

- Tinh momen:
_3L940S 4 sg Ny
29.0,95
- Tinh cong sut:
P =M=16,811(W)
0,95

b) Thuc té:

- biéu kién bam:

B . 0 _ :
4o g.cos(¢).l, —g.sin(@).(h+1) _ 9,8.c0s(11,31°).221,2-9,8.sin(11,31).(95,6 +300) 3,451 (m/s?)
h+1 95,6+300
- Diéu kién lat:
4o g.cos(¢).l, —g.sin(¢).h _ 9,8.cos(11,31°).221,2-9,8.sin(11,31°).95,6 ~20,313(m/s?)

h 95,6
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Chon a= 3,451 (m/s?).

F, = %.m(g.cos(gﬁ).l2 —g.sin(¢).h—ah)

=3300 3100 6,1.(9,8.c0s(11,31°).221,2-9,8.sin(11,31°).95,6 - 3,451.95,6) = 16,389 (N
F,= %.m(g.cos@).ll +g.sin(@).h +a.h)
=3300 3100 6,1.(9,8.cos(11,31°).78,8+9,8.sin(11,31°).95,6 +3,451.95,6) = 12,921 (N)

= =%m(g.sin(¢)+a) :%.6,1.(9,8.sin(1 1,31)+3,451)=16,387 (N)

Tong luc can tac dung 1én Robot: Z F.=2.F,=2.16,275=32,774 (N)

- Xéc dinh quing dudng, thoi gian Robot ting tdc tir 0 — 0,8 m/s véi a = 3,451 m/s%.

+ Thoi gian:

A=YV 08 603
a 3,451

+ Quang duong:

S=v,t +%.a.t2 = %.3,451.0, 232* =0,093 (m)

- Tinh momen:

32,774.0,4

=0,476 (N.m)
29.0,95
- Tinh cong sut:
p_ 32,774.0,4 _13.8(W)
0,95

Cong suét can thiét > max {Pngang; Pnghieng} > 13,8 (W).

Chon loai dong co 370 ¢ dién ap hoat dong tir 7,4 — 11,1V, cong suat toi da 24W dam
bao cong sudt yéu cau.
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6.1.4. Tinh, kiém tra lyc ning d& tim pin ning lwong mit troi

by =170 mm

2Y

x
T L’
1, =180 mm

Hinh 6.24: Biéu dién lyc tic dung 1én tim pin ning luong mit troi

y

Tinh phan lyc tai cac diém:
+ Xét theo phuong Ox:

Ox:2X=0= X =0(N)
+ Xét theo phuong Oy:
Oy:2Y+N-P=0
+ LAy momen tai diém O:

Mg, =—PL + NI, =0

_PL_6170 17 o o,
, 180 3
P I 6, 170, 1
=Y =—(-1)=2(1-—)==~0,167 (N
> =20 1506 )

2

- Dé dong co Servo nang dugc tim pin ning luong mat troi 1én thi lyc ning cia dong co
Servo phai 16n hon trong lugng cua tim pin.

+ Theo dir li€u tra dugc: dong co Servo MG996R co thé nang duoc vat co khdi luong
11kg/cm (khoang céach tir tAm truc dau ra dén diém treo vat) & dién ap 6V.

Khéi lugng tim pin niang lugng mit troi: 0,6 (kg).

Khoang céch tir tim tryc dau ra cua dong co Servo dén diém trong luc ciia tAm pin ning
lugng mat troi 1a: 170 (mm).

Tinh ti 1€ khoang cach v&i noi dat trong lyc cach tAm truc dau ra cua dong co Servo lcm
la: 170/10 = 17.

Vi khoang cach tam truc du ra clia dong co Servo dén diém dit trong lyc tim pin ning
lwong mit troi 14 170 mm thi dong co Servo d6 c6 thé nang duogc: 11/17~0,65 (kg).
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6.2.

b)

=> Pam bao dong co Servo MG996R nang duoc tAm pin ning lugng mit troi 1én.

Tim hiéu, tinh toan nguﬁn nang lwong
Tinh dién dung cua tu dién:
Vi 4 tu dién mac ndi tiép thanh 1 hang thi cong thirc tinh dién dung la:

1 1 1 1 1

_ = — 4 — 4 —

Ca C C, C C,
Véi C, =C, =C, =C, =25F thi dién dung cua dong 1 la:

1 1 1 1 1 4

C, 25 25 25 25 25
=> C, =6.25F
Voéi C, =C, =C, =C, =35F thi di¢n dung cua dong 1 la:
1 I 1 1 1 4

=—t—t—F—=—
C, 35 35 35 35 35
=>C, =8.75F

V6i 12 ty dién méc thanh 3 hang song song, mdi hang mic 4 tu ndi tiép thi dién dung
tong cua tu dién bang:

Tu25F: C,=C,, +C,, +C,, =6,25+6,25+6,25=18,75F

Tu35F: C,=C,, +Cy, +C,; =8,75+8,75+8,75=26,25F

C1 C2 C3 C4

H1
H2
H3

+ -

12V

Hinh 6.25: So @6 déu mic tu
Cuodng 36 dong dién:

Nguén dién nhom can sir dung 1a 12V. Trén thuc té nhom da tim va mua duoc loai pin co
hiéu dién thé 6V va cong suat 3,5w (6 tim pin).
Dé dam hiéu dién thé can st dung ta méic 2 tAm pin ndi tiép dé ting hiéu dién thé
(ta goi 1 tAm pin A) ta c6: U=6x2=12 (V) va P =3,5 (w).
Sau d6 mac song song thém 2 tim pin A dé ting cong suat:
U=12(V)va P=3,5+3,5+3,5=10,5(w).
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= Cuong d6 dong dién bang:

I _P_105 =0,875(A)
2
= Pién tré bang:
R:H: 12 ~13,71(Q)
I 0,875
Vay thoi gian sac bang:

Ty 25F: T =RxC =M=4,284375 (ph)
Tu35F:T =RxC =%=5,998125 (ph)

6.3. Phan tich, tinh chon bd diéu khién
Thiét bi diéu khién tir xa 1a 1 bd san pham gdm c6: Cong tic + Remote gitip chiing ta didu
khién tit mé céac thiét bi dién dan dung hodc cong nghiép tur xa.

a) B) diéu khién tir xa bang séng Wifi

Céc khoang cach ma thiét bi nay c6 thé hoat dong duoc 1a tir 40 - 50m cho . Chung ta
ciing c6 thé didu khién thiét bi thong qua app trén dién thoai SmartPhone. Chi can két ni thiét
bi v&i Wifi 1a c6 thé diéu khién & bat ky dau thong qua Internet.

Uu diém:
+ Két nbdi Wifi 1a c6 thé st dung di chuyén d& dang khong can phai ddu day phuc tap.
Nhuoe diém:
+ Can phai c6 mang wifi 6n dinh va phai lap gan Router Wifi. Cong suét sir dung thép.
b) By diéu khién tir xa bing séng bluetooth

Bluetooth 14 cong nghé két ndi khong ddy nham trao d6i dir liéu ¢ cu ly gan giita cac thiét
bi dién tir. Nho cong nghé nay, cac dit liéu s& dugce truyén tai thong qua su két ndi giira cac thiét
bi di dong va ¢ dinh ma khong can dung t6i hé thong ddy nho lang nhang nhu kiéu vat Iy trude
day. Trén thuc té, trong diéu kién hoan hao dé két ndi thi Bluetooth c6 tam hoat dong hiéu qua
nhét trong khoang cach 10m trd lai.

Bluetooth sir dung song Radio tan sé 2.4GHz. Mic du d6 ciing 1a tan s6 chung véi cong
nghé Wi-fi nhung né lai khong hé c6 su xung dot do bude song va pham vi sir dung cia
Bluetooth ngan hon rat nhiéu. Nhitng hang mudn tich hop Bluetooth vao trong san pham cia
minh thi phai tuan theo céc tiéu chun nhét dinh. Thong qua nhing tiéu chuan k¥ thuat nay ma
cac thiét bi c6 thé nhan ra va tuwong tac vai nhau khi dugce két ndi Bluetooth.
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Uu diém:
+ Cong suét thép, thuan tién cho thiét bi chay bfmg pin hoat dong.
+ Giareé, co thé ap dung cho cac thiét bi gia ré.
+ Quan ly dong thoi dir liéu va truyén 4m thanh.
+ Do tré thap.
Nhuoe diém:
+ Khoang cach truyén b han ché.
+ Tbc do truyén dir lidu 1a 24Mb/s.
+  Giao thirc khong twong thich giira cc thiét bj khac nhau.
+  Ghi dir lidu cuc b 13 bit bude dé dam bao dit liéu sin co khong bi gian doan.
¢) Bo diéu khién tir xa bing séng IR

Mot chiée diéu khién IR s& gdm cac bd phan co ban ndm trong mot hop ndi cap ki thuat
s6 nhu sau: Cac nat bam; mot bang mach tich hop; cac num tiép diém; di — 6t phat quang (dén
LED). Nguyén Iy co ban cua loai diéu khién tir xa nay 1a st dung anh sang hong ngoaictia quang
phd dién tir ma mét thuong khong thiy duoc dé chuyén tin hiéu dén thiét bi can diéu khién. No
dong vai trd nhu mot bo phat tin hiéu, s& phat ra cac xung anh sang hong ngoai mang mot ma
s6 nhi phan cu thé. Khi ta 4n mot nit phia bén ngoai thi s& van hanh mot chudi cac hoat dong
khién céc thiét bi can diéu khién s& thuc hién 1énh cta niit bim d6.

Uu diém:
+ Khoang cach truyén tin tir 10m tro lai.
+ Do tré thap.
+ Nhiéu chirc ning cho bo diéu khién.
Nhuoe diém:
+ khong thé truyén qua cac buc tuong hodc vong qua cic goc.

+ Chung chi hoat dong tot khi ta tro thang hay gan vi tri bd thu cua vét dung can diéu
khién.

d) B diéu khién tir xa bang séng RF

Séng RF (Radio Frequency) con goi 1a Tan sb song Radio hién nay dang duoc sir dung
rong rai trong cai thiét bj diéu khién tir xa do kha ning truyén tai tt trong cac méi truong ciing
nhu kha ning diéu khién d& dang. Vi loai diéu khién nay, né ciing str dung nguyén 1y twong
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tur nhu diéu khién bang tia hdng ngoai nhung thay vi gtri di cac tin hiéu anh sang, no lai truyén
song vo tuyén twong tmg voi cac 1énh nhi phan. Bo phan thu song vo tuyén trén thiét bi duoc
diéu khién nhan tin hiéu va giai ma né. So véi loai diéu khién IR, loi thé 10n nhat ctia né chinh
1a pham vi truyén tai rong, c6 thé sir dung cach thiét bi can diéu khién dén hon 30 mét dong
thoi c6 thé diéu khién xuyén tudng, kinh... Hon nita bd phap va thu séng RF ciing dang c6 mit
rong rai trén thi truong, gia thanh dé chap nhan va tién sir dung.

Uu diém:
+ Hoat dong nhanh nhay, lién tuc va & khoang cach xa 1én ttr 100-200m dén 3-4km.
+ Tin hiéu RF c6 thé truyén di ngay ca khi c6 vét can giita hé théng may phat va may thu.
+  Tan s6 truyén tir 400Hz trg 1én.
Nhuge diém:
- Tét hon 12 st dung hé thong dya trén vi diéu khién.
e) Két luian
Tt nhitng tinh ndng va uu nhuoc diém cua ting loai bd diéu khién, nhom lya chon b

didu khién tir xa bang RF dé lam hé thng diéu khién, gitip cho robot duoc van hanh dé dang
va dat hiéu qua cao nhat.
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6.4. Ché tao san phim
6.4.1. Ché tao cum danh lai

Y tuwéng 1:

Y twéng 2:

»

Hinh 6.27: Cum déanh 14i V2

Nhén xét:

- Y tudng s6 1 ¢6 hién twong yéu & giita thanh lién két cum xoay cua banh xe, hién tugng
bi ro, tru xoay banh xe diéu hudng khong viing vang do thiét ké thanh lién két 16n, gia c¢b
chua tot, do chinh xéc céc chi tiét co khi chua cao, kinh nghiém thiét ké phan nay chua
nhiéu.

- Y tuong sb 2 cac van dé & y tuong 1 duge xur li t6t hon, tuy nhién phan diéu hudng giéng
thiét ké ciia mot chiéc 6 to van bi lac do kinh nghiém cuiia ngudi thiét ké, cac thanh nbi
tao 1én bo phan diéu hudng chua c6 su gan két chit ché véi nhau.

- Tur phan nhan xét trén nhom dua ra giai phap méi dé khac phuc dugc cac hién tuong trén:
don gian hoa thiét ké (van dua trén bo phan didu huéng cua xe 6 t6) ma van dam bao su
chic chin va tang tinh lién két giita cc chi tiét lai véi nhau.
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Hinh 6.28: Cum danh lai V3

M0 ta: Hai thanh dan hudng banh xe déu duoc ndi truc tiép dén canh tay dong co Servo.
Lam giam thiéu do rung lac, sai s0, d0 ro do két ndi gitra cac linh kién; ting do on dinh, can
bang cho Robot trong qué trinh di chuyén.

6.4.2. Ché tao cum phat dong di chuyén

Hinh 6.29: Bo phan truyén dong banh chu dong

M6 ta: Bong co hop giam tde 2 c?ip duoc gén ¢ dinh lai véi san Robot, truc dau ra cia
hop giam tc gan véi banh xe thong qua truc va khép ndi, truc banh xe duoc gin ¢ dinh véi 6
lan dé nang d& toan bo Robot dong thdi lam giam ma sat giup Robot di chuyén dé dang hon.
(ban ché tao giéng ban thiét ké).

6.4.2. Ché tao thung chira phdi

Hinh 6.30: Thung xe ché tao 1
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e
=T,

Hinh 6.31: Thung xe ché tao 2

M0 ta: Thung chita dugc gia cong cé hé théng con lan 1am giam ma sat tiép xtic giita
phoi va phoi di ra dé dang khi ctra thung duoc mé bdi dong co Servo (Thung chira phoi gia
cong gidng nhu ban di thiét ké).
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6.4.3. Ché tao cum chi tiét nang ha tAm pin ning lwrong mit troi

1
i

-

) .} -
Hinh 6.33: Cum nang ha tim pin ning luong mit trdi V2

Nhin xét: Cum nang ha tim pin ning lugng mit troi gia cong ding nhu hinh danh thiét ké.
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6.4.4. Ché tao thiét bi phat dién bang ning hrong gié

Hinh 6.34: Cum Motor phat dién bang ning luong gio

M0 ta: canh quat gin véi dong co, dong co phat dién dugc gin cb dinh véi tru giit trén
phan khung ctia Robot.

6.4.5. Cum chi tiét thiét bi di¢n, diéu khién
6.4.5.1. Cum chi tiét thiét bi dién
a) Pong co dién RF - 370CH

Hinh 6.35: Dong co dién RF - 370CH - 22170

% Chtrc nang:
Day la dong co c6 mo-men xoin cao, sir dung dong dién DC 3V-12V tc do 28000-30000
RPM chét luwong cao.Thir nghiém cho th?iy: dong co hoat dong rat 6n dinh va yén tinh. Luc
dong co manh. C6 thé hoat dong lién tuc hang gid. Pay la dong co phu dé lam dong co di
chuyén cho robot, két hop vi hop giam tdc cho tde do 1am viéc phit hop véi muc dich sir dung.
Ngoai ra, Pong co co kich thudc nhé ngon thuén tién cho viéc lép dit, bd tri trén robot.
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10.5 33
2.2 30.8

%33

Hinh 6.36: Kich thudc dong co RF-370

*
°

Thong sb k¥ thuat:
Dién ap ddu vao 7.4 — 11.1 V
- Ty sb truyén: toc do thap — 29:1, téc do cao — 17:1.
- Tbc @6 dong co: 28000 — 30000 vong/phut.
- Vo hop s6 bang nhua, bén trong sir dung ring truyén dong bang nhua loai to kha bén c6
thé thay thé bang banh rang kim loai.
¢) DPong co dién 330 Johnson

Hinh 6.37: BDong co 330 Johnson

% Thong s ky thuat:

- Puong kinh tryc: 2.8 mm.

- Duong kinh dong co: 28 mm.

- Chiéu dai dong co (k tinh truc): 47 mm.

- Chiéu dai dong co ( tinh ca tryc): 70 mm.

- DC6V:tdc dd 4200 vong/phut khong tai. Dong dién: 1.3 A.

- DC 12 V: téc d6 hon 11000 vong/phut khong tai. Dong dién: 2 A.
¢) Pong co Servo MG996R

% Chtic nang:

MG996R 1a dong co servo banh ring kim loai véi mé-men xodn cuc dai 11 kg/cm. Gidng
nhu cac RC servo khac, dong co quay tir 0 dén 180 do dwa trén chu ky hoat dong cua song
PWM duoc cung cép cho chéan tin hiéu cua n6. Pong co Servo duge st dung dé diéu chinh
huéng di chuyén cho robot trong cum banh 14i, diéu chinh toc d6 cho robot.Ddng co Servo con
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ding dé nang ha tim pin ning luong mit tryi dé thu ngudn ning luong nay, gitr va ha phoi hang
tai thung xe.

Hinh 6.38: BDong co Servo MG996R

% Thong sé ky thut:

Dién ap hoat dong thuong la: + 5V.
Dong dién: 2.5A (6V).

Moé-men xodn: 9,4 kg/cm (& 4,8V).
Moé-men xodn cyc dai: 11 kg/cm (6V).
Téc d6 hoat dong 14 0,17 /60 °.

Loai banh rang: Kim loai.

Xoay: 0 °-180 °.

Trong luong cia dong co: 55 gam.
Goi bao gdm coi banh ring va e vit.

¢) Module diéu khién tdc d9 va dao chiéu dong co

% Chtic nang:

Hoat dong theo phwong phap bam xung PWM, cho phép tdc d6 dong co ting tuyén tinh

va khong bi giat. Bo diéu khién toc d6 sir dung dé dang voi 2 day cip ngudn va 2 diy ngd ra
dong co véi dong tdi da téi 10 A. Robot thu va sir dung ngudn ning luong tai tao tir 4nh sang
mit trdi va gié nén module diéu khién dong dién gitip 6n dinh ngudn dién st dung cho robot.
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Hinh 6.39: Module déo chiéu dong co DM 128

% Thong s ky thuat:

- Pién ap dau vao: DC 5-30 V.

- Dién ap dau ra: tuyén tinh theo dién ap dau vao.
- Dong tai: 0-10 A.

- Diéu chinh tdc do st dung chiét ap 0-5 V.

- Hiéu suat diéu chinh toc d6 0% - 100%.

- Kich thuéc Module: 74*47%28 mm.

- Trong lugng: 80 g.

d) Pin lipo
% Chuc nang:
Pin lipo st dung dé luu trit ngudn dién ngoai dé cung cap ngudn dién dé cung cip cho
thiét bi diéu khién. Pin sir dung phu hop cho cac loai xe diéu khién, tau, may bay diéu khién,
robot,...

Hinh 6.40: Pin lipo

% Thong s6 k¥ thuat:
- Dung lugng: 2200 mAh (3s).
- Dong xa: 35C.
- Jack: chtr T hodc XT60.
- Kich thudc: 30*43*138 mm.
- Cannang: 407 gram.
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e) Tam niing lwong mit troi 3.5W 6V
% Chuc nang:
Tam pin pht hop dé thu ngudn nang luong mit troi. TAm pin c6 kich thudc nhod gon, c6
thé ghép lai voi nhau dé tao ra mot tAm pin 16n phit hop vai kich thude robot va hiéu ning cho
thoi gian thu nang lugng cho robot.

Hinh 6.41: Tam pin mit tryi 3.5W 6V

»

% Thong s ky thuat:

- Dién 4p ra Max: DC 6V.

- Cong suat Max: 3.5 W.

- Kich thudc: 165x135x3 mm.

- Trong lugng: 97g.
f) B diéu chinh dién ap

% Chuc nang:
B6 diéu chinh dién ap c6 chuc nang bao vé dé ngan chan su phén cuc cua nguén dién.

Néu nguén dién vo tinh dugc két ndi, sé khong lam hong Ubec. bé dam bao dong dién két ndi
t6i cac dong co Servo chung ta trang bi thém cho hé thong mach diéu khién bo diéu chinh nay.

41MM

Hinh 6.42: B diéu chinh dién ap Servo RC
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% Thong so ky thuat:

- Dién 4p dau vao: 2-8S Lipo.

- Diénapdaura: 5.0/6.0/7.4V (3 tity chon c6 thé diéu chinh).
- Dong dién dau ra: 5 A lién tuc, 15 A tic thoi.

- Trong lugng: 21 g.

g) Pong hd hién thi dién ap

Hinh 6.43: Von ké DC led

< Thong s6 ky thuat:

- Phamvido:3V-30.0V.

- Do Chinh Xac: + 0.1 V khi nho hon 10 V, + 0,3 V khi 16n hon hodc bang 10 V.
- Trong Luong: 30 g.

h) Diode

O

Hinh 6.44: Diode 1N5408

7

% Thong s ky thuat:

- Dong dién thuan qua didt khong > 1A.

- Dién ap nguoc cuc dai dat 1én dibt khong > 1000V.

- Dién ap thuan (ttc UAK) c6 thé tang dén 1,1V néu dong dién thuan bang 1A.
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6.4.5.2. Lua chon b diéu khién tir xa
a) Tinh ning va thong so ky thuit tay diéu khién MICROZONE MCS$B 2.4G 8CH
+¢ Tinh nang:

Pé thuén tién cho viée su dung robot trong di chuyén, nhom st dung mét b diéu khién

tir xa bang song RF dé diéu khién robot. Nhom lua chon tay diéu khien MICROZONE MCS8B
2.4G 8CH la mot san pham diéu khién bang song RF. Pic diém cta b diéu khién nay 1a:

Dién ap thép ché d6 bao dong: chi thi LED va buzzer bao dong tai cung mot thoi gian.
Cung cap analog va ngudn dién bén ngoai, MAN HINH LCD Trung Qudc va menu Tiéng
Anh.

Nguoi nhan thiét ké dién ap rong (DV 2 v-9 v) hd trg 8 PWM tin hiéu va 1 SBU tin hiéu.
May bay tryc thing chirc nang: hd trg 90 d6, 120 @6 CCPM va con quay hdi chuyén diéu
chinh d¢ nhay.

Céc ¢6 dién trung tinh nam duoc didu chinh t6t dé tao thuan loi cho chuyén d6i nhanh
chong ctia cac nén tang va thai do.

Céc 8 kénh ddy du chirc ning diéu khién tir xa 1a thich hop cho may bay da truc may bay,
xe 6 t6 dd choi, robot di dong,...

FRENENNE

Hinh 6.45: B Diéu Khién Tir Xa Micorozone MC8B 2.4g 8CH + RX MC9002

% Thong s ky thuat:

+
—+

+ o+ + + o+

S6 luong kénh: 8.
Céac md hinh phu hop: canh ¢6 dinh mé hinh may bay, may bay UAV, may bay truc
thang, xe 6 t6, thuyén.
Déi tan: 2401 MHz - 2479 MHz.
Tam song tin hidu thu phat: 110 mét.
Tin hi¢u dau ra: 8 PWM tin hiéu va 1 SBU tin hiéu.
D6 rong bang tan: S00KHz
Cong analog: C6
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Cong sut truyén: <70mW.
Cong suét dau vao: 4.2V-6V.
Ché d6 2,4 GHz: S-FHSS.
Trong luong co thé: 580g.
Phuong phap ma hoa: FSK.

+ + + + + o+

b) Cau truc két noi by dieu khién tir xa

@

% So do két noi:

_| Pin Lipo |

X - 4| Déng cd li |
(BOphat tinkifn)| | oo i hiéu)

Tay di€u khién : . 4' Dong co gilr tai |

DPOng c0 ning ha tam pin |

ANEVAN

)

3
I

1

Nguon dién 12V

Dong co

Modul DM 128

h 4

(Tu dién) dan dong
Diode Diode

nguwo'c dong ngu'o'c dong

Pin mat troi Quat gié

Hinh 6.46: So d6 két ndi bo phat véi thiét bi diéu khién

% M0 ta két ndi:
Véi viéc bo diéu khién co toi 8 kénh két ndi, dé tién hanh sir dung bo diéu khién két ndi
va diéu khién cac thiét bi cua robot, chang ta két ndi nhu sau:
- Kénh 1, bo phat s& dugc cap dién tir ngudn dién ngoai ¢ day 1a pin Lipo dé duy tri két ndi
cling nhu cdp ngudn dién cho céac thiét bi can diéu khién chu yéu & day 1a dong co Servo.
- Kénh 2, két ndi véi dong co servo co chirc niang diéu khién robot di chuyén tién va lui.
- Kénh 3, két ndi v6i dong co servo ¢ chire nang gitr va ha phoi hang thong qua cin gat.
- Kénh 4, két n6i v6i dong co servo c6 chire nang diéu khién robot di chuyén trai va phai.
- Kénh 5, két ndi voi dong co servo co chirc nang nang ha tdm pin ning luong mit troi dé
thu anh sang.
- Kénh 8, két ndi véi thiét b thay ddi tdc cua robot tai hop giam tdc.
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6.4.6. San pham hoan chinh

chinh st dung pin nang lugng mat troi V1

Hinh 6.48: San phim Robot hoan chinh st dung pin ning lugng mit trdi V2

6.4.5. Nguyén li hoat dong

Cép dién ap cho bd didu chinh dién 4p BEC UBEC Servo RC dé dam bao bo thu phat
TX-RX va cac dong co Servo cé dién ap duy tri. Theo tin hiéu diéu khién tdm pin ning luong
mit trdi c6 thé dong mo tuy y dé thu nhan ning lugng tich trit két hop ning lugng phat ra tir
dong co thu tir gié vao tu dién va dé ngudi dung dit phoi vao thung chira phoi. Lugng dién tich
trit duoc déu hién thi 1én déng hd do dién ap. Dién ap tur tu dién Célp cho mach Relay d4o chiéu

56



dong co. Khi luong tich trit dam bao, Robot di chuyén duéi sy didu khién 1 dong co Servo &
kénh 2 1am nhiém vy nhin nut trén mach Relay déo chiéu dong co (Khi 4n nut tién thi khoa K1
dong, con khi an nat 1ui thi khoa K2 déng. K1 chinh 13 cong tic 1, K2 chinh 1a cong tic 2),
mach khong str dung bam xung PWM ma chi dong ngit nhu mach cau don gian, nén ko thay
ddi tée do dong co, tde do dong co phu thude vao nguén dién dau vao. Chuyén hudng trai phai
qua diéu khién dong co Servo ¢ kénh 4. Bén vi tri phu hop s& tha phoi nho sy dong mé nép
thung chtra thong qua Servo & kénh 3.

6.5. Két qua thir nghiém sian phim

6.5.1. Két qua thu nhin niing luwong
e Thu thap di liu;
Minh ching thu sac:
Bang 6.2: Thu thap dit liéu nhiét do, thoi gian sac tu dién

STT NHIET PO uv THOI GIAN

-@- Chisé UV

0348,87/

1
(Tu SRS BEEREES
25F)
Bt lai
Viong 1
B Mhigt ag _
> | 03:54,84
(Tu Aa&-bba.---?--._ /
25F)

/\ ' ' | 5
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STT NHIET PO THOI GIAN

B nhigt aa

o &
3 33°&

04:52,40

(Tu XXX TR RN
25F)
it lai

04:52,40

18:17 4

i nhigt as

Thit' Tuf, ngay 7 thang 6, Thir Tu, ngay 7 than

32°& - 2Thép

03:47,05

-
35F)

..l ozana
(Tu N~
25F) .

Dt lai

ong 1

% Biéu dd cho tu 35F:
- Thoi gian sac theo tinh toan

13.71x26.25

T =RxC =5.998125 (ph)
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Thoi gian thuc te da do:

”

”

,

Dién ap bien doi theo thoi gian tai thoi diém ghi nhan (16h15p-16h23p)
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Biéu do 6.1
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Thoi gian sac tu dién tir 16:15:15.27 dén 16:23:41.98 quy doi sang 8 phut 40 gidy 67

2

2

r

Dién 4p bien doi theo thoi gian tai thoi diém ghi nhan (12h31p-12h36)

Y

o

Biéu do 6.2
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Thoi gian sac ty dién tir 12:31:57.07 dén 12:36:50.50 quy doi sang 5 phit 59 gidy 63
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% Biéu do cho tu 25F:
- Thoi gian sac theo tinh toan:
T =RxC =%=4284375 (ph)

- Thoi gian do thyc té:

Biéu dd 6.3: Pién ap bién doi theo thoi gian tai thoi diém ghi nhan (13h57p-14h00)

14
12
10
—
2
o 8
AT
=
<G.>-6
@
a
4
2
0
AN AN N0 ANTFT AN ONOMNMOVANONNOODONINTFO ANOATM—ANOM
NP TFTOANFTOYOANNNMNMINDKE QAN TONSANTNONDNNNDNANLW®ON
T ONINN—ETINNOOTNN T OO FONOVUOTFTOMNDNEANOIFONDN AN OIFOMNDN O
mmeoodoaddadNnaoFTIvneeedddNooanTInNnee Ay
NN 0 VW00V OXDOIDITDDTITITIITTTIITIITIITDDTDIODINO OO O O OO
mmmnmmmmmmomnmmmnmomnmomnmmomnmomnmmonomonmonn F F F ¢ F S <
A B B B e B I e R B e B e R e B e T e O T I O A o I o B B o O B o B o B o L o B B o B B e R e I B o B e B e I B ]
Thoi gian

Thoi gian tir 13:57:54.59 dén 14:00:26.49 quy doi sang 2phat 31gidy 41 thoi gian sac

e Thoi gian sac ty dién sir dung tim pin cii (sac bang dén Halogen):

Bang 6.3: S6 liéu thir nghiém ty dién

Trang thai tu Sac tu Xatu
Trude sau Thoi gian Truéde sau Thoi
S 1an test gian
Lan 1 3.25(V) 12.2 (V) 10 phut 12 (V) 3.3(V) 11 phut
Lan 2 12 (V) 3.30 (V) 2 phut 11.6 (V) 6.68 (V) | 2phut
30

> Pién ap khi mac bd phan phat dién bang ning luong gio ludn cho dién ap tir 0,5V dén
1,5V, vi thé ma dong dién cho ra nho khong dap tmg dugc, khong cai thién duoc thoi gian
sac tu dién khi két hop cung nang lugng mat troi.

> Két luan:

- Tam pin cii (duoc sac bang dén) thoi gian sac 1au 1a do dong dién kém, trong khi dién ap
van dam bao (18V-20V). Do tdm pin dc san xuat cach day 4 nam. Khi sac ngoai trdi thi
thoi gian sac ¢ cai thién hon so véi thoi gian sac bang dén mot phan nguyén nhan do
cong nghé san xudt pin cil.
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6.5.2.

T4Am pin m&i (sac bang ning lugng mit troi) hau nhu cac lan thir nghiém co thoi gian sac
nhanh hon so v&i thoi gian da duoc tinh toan trude d6. Tuy nhién mot sb trudng hop co
thoi gian sac chdm hon vi tai thoi diém thir nghiém ngoai trdi c6 cudng do dnh sang thap
dan dén sac lau.

Diéu nay cho thy rd cong nghé san xuét pin nang luong ngay cang phat trién, chat lugng
nang cao, thoi gian sac nhanh,....

Két qua Robot van chuyén phéi trong cudc thi ASME

a) Trong thoi gian tap luyén: (sir dung tAm pin ning lugng mat troi cong nghé mai)

o+ 4+ 4+

+ + + +

Str dung tu 35F:

Thoi gian sac: 10 phuat 30 gidy.

S6 phoi mang duoc: 62 (kg) tong hanh trinh.
S 1an sac trudc lac 15 phut thi dau: 1.

S 1an sac trong lac 15 phut thi déu: 2.

Str dung tu 25F:

Thoi gian sac: 8 phut 30 gidy.

S6 phoi mang duoc: 80 (kg) tong hanh trinh.
S 1an sac trudc lac 15 phut thi dau: 1.

S 1an sac trong lac 15 phut thi déu: 2.

b) Trong thoi gian thi d4u: (sir dung tim pin nang luong mat troi cong nghé mai)

o4+ 4+ o+ 4+ 4+ o+ L+ o+ o+

+ + +

6.5.3.

Tran 1: (Sir dung thoi gian sac trudc tran déu)
Khéi luong tai: 2,9 (kg).
S6 luot mang tai: 20 (luot).
Téng khéi lugng tai mang duoc: 58 (kg).
Tran 2: (Sir dung thoi gian sac trudc tran déu)
Khéi luong tai: 2,9 (kg).
S6 luot mang tai: 26 (luot).
Téng khéi lugng tai mang duoc: 75,4 (kg).
Tran 3: (Khong stir dung thoi gian sac trudc tran déu)
Khéi luong tai: 2,9 (kg).
S6 lugt mang tai: 14 (luot).
Téng khéi lugng tai mang duoc: 40,6 (kg).
Tran 4: (Khong stir dung thoi gian sac trudc tran déu)
Khéi luong tai: 2,9 (kg).
S6 lugt mang tai: 13 (luot).
Téng khéi lugng tai mang duoc: 37,7 (kg).
(Dir li¢u thong tin trén lay tir nguén ban té chirc cudc thi ASME
Khoa Co khi — Co dién tir)

Két qua Robot van chuyén phéi va khong van chuyén phdi bén ngoai troi

Vao thoi gian ning, dam bao cuong d6 anh sang, mirc nhiét, Robot thu nhan ning lugng,
di chuyén trén duong, van chuyén kém phoi ludn duy tri muc dién 4p nap vao tu 6n dinh
tu (11,1 —11,6) (V).

Di chuyén goc nghiéng: goc nghiéng < 26°.
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6.5.4. Két qua kiém tra kha ning diéu khién tir xa

15:10 7 ol T €0 10:15 7 ol T €D
Po khoang cach Do khoang cach
Kéoban dé va nhdn vao "Thém ™ *** < Kéobinddvanhdnvao“Them N -
diém". diém".

Huynh
. Google Wl
200 m _
Thém diém Thém diém
Kiém tra khoang cach diéu khién khi Kiém tra khoang céach diéu khién khi vudng
khong bi vudng vat can. toa nha.

Hinh 6.49: biéu thi khoang cach diéu khién Robot

6.5.5. Kha ning leo bam déc
- Leo dbc nghiéng 11,31° trong cudc thi ASME.
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7.1.

7.2.

7.2.1.

Chuwong 7. K&ét qué va thio ludn

Két qua nghién ciru

Robot hap thu va sir dung ngudn ning luong ning lugng mat troi (dén nhiét 500w), ning
luong gi6 (quat di¢n).

Robot hép thy va sir dung ngudn ning lugng ning lwong mit troi tryuc tiép.

Robot c6 thé di chuyén va leo bam dbc ( doc c6 d6 doe tir 10 - 15°).

Robot c6 thé tai duoc phoi co khdi lugng tir (1 - 3) kg/1 1an di chuyén va tha duoc phdi
tu dong.

Robot duge diéu khién ban tyu dong.

Trao doi, thao luin, danh gia cic muc tiéu deé ra
Uu diém

Kha ning di chuyén rat tot trén dia hinh phing vai tbe 6 nhanh.

C6 kha niang vuot doc nghiéng dén 20°.

Kha ning thu gon pin ning lwong mat tryi lam giam can trd trong qua trinh di chuyén.
Bo diéu hudng trai phai thiét ké tot cho kha niang di chuyén d& dang.

Hop sb cai thién tc do di chuyén.

Pin mit troi cong nghé méi cho kha ning hip thu ning lugng nhanh chong dé chuyén
dbi sang dién nang.

Tbc d6 sac dién nhanh truc tiép tur pin mat troi dén tu dién.

7.2.2. Nhwoe diém

Toc d6 sac tu chua cao khi st dung mach can bang dién ap.

7.2.3. Panh gia cac muc tiéu dé ra

San pham Robot van chuyén sir dung ngudn ning luong tai tao da dam bao muc tiéu dé

ra sau:

Xay dung ban thiét k& Robot sir dung phan mém SolidWorks, Autocad.

Lua chon ngu(‘Sn nang lugng tai tao, nguén du trit phu hop: Pin nang lugng mat troi, tu
dién...

Ché tao Robot (kich thudc 440 mm x 330 mm x 165 mm) va khdi luong cua Robot (6,1
kg)' 9 9 9 9 2

Robot c6 thé van chuyén tir 1-3 kg hang hoa, di chuyén 6n dinh trén dia hinh phang va c6
thé leo dbc ( d6 déc tir 10-12 do).

Robot ¢6 kha ning diéu khién tir xa: 110 (m) khi vudng nha va ciy c¢bi; 200 (m) khi chay
dudng thang khong gian thoang.

Nang cao k¥ ning va kha ning lam viéc nhém dé thuc hién d6 4n va thé hién dong gop
cua ca nhan trong qua trinh thyc hién dd 4n mén hoc.

Hoan thanh béo céo tdng két, cac ban v& thiét ké robot, ban ghi chép céac thi nghiém.
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8.1.

Chuwong 8.  Phan tich rii ro

Cac rii ro gap phai

Dua vao két qua cua nhiing lan chay thir nghiém va cudc thi Thiét ké sinh vién mo

phong theo cudc thi Student Design Competition thi nhém da rat ra dugce cac rai ro anh huong
dén Robot:

8.2.

Diéu kién méi truong: thoi tiét cé ning to nhé s& anh hudng dén qua trinh sac nhanh hay
cham.

Khi di chuyén nhiéu s& lam ¢ phan tryc banh xe voi khdp ndi du ra ciia hop giam toc bi
long.

Khi sac tu can quan sat s6 Von dau vao khong dé qua 12V co thé dan dén chay tu.

Pé xuit phwong hwéng

Tang dung luong tu dé c6 thé luu trit nang luong dugc nhiéu hon.

C6 thé khoan 1 156 nhé trén truc dé dc ham c6 thé dinh vi truc va gilr truc khong bi thao
long khi hoat dong.

B sung thiét bi bao vé tu dién khi sac diy, tranh qua tai nhu by do ngudn va tu dong ngat
nguén sac khi dién ap dat gia tri gidi han.

Nhom dinh hudng phat trién san pham 1én thanh d6 an t6t nghiép bo sung thém cac tinh
nang camera giam sat tir xa, tich hop thém cac cam bién,...
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Chuwong 9.  Bio cdo vé tai chinh va kinh té

Bang 9.1: Tong hop chi phi mua vét tu linh kién 1am san phim

STT Linh kién S6 lwong | Pon gia | Thanh tién
1 | Tay diéu khién 1 892000 892000
2 | Hopsbd 1 360000 360000
3 | banh xe 4 88000 352000
4 | Pong co phat dién 330 1 30000 30000
5 | Béng co servo 5 50000 250000
6 | Canh quat 1 8000 8000
7 | Olan 10 15000 150000
8 | Truc banh xe 4 7000 28000
9 | Khép ndi banh xe, truc 4 15000 60000
10 | Khép nbi truc banh xe v6i hop sd 4 7500 30000
11 | Pong ho hién thi dién ap 1 21000 21000
12 | Mach relay dao chiéu dong co 1 149000 149000
13 | Ubec cho dong co servo 1 30000 30000
14 | Pin nang lugng mat troi 6 150000 900000
15 | Pin lipo 1 250000 250000
16 | Tu dién 25F 12 5500 66000
17 | Tu dién 35F 12 8500 102000
18 | Ke goc 6 3000 18000
19 | Nhya mica 1 250000 250000
20 | Linh kién khéc 1 150000 150000
21 | Bulong bc vit 100000

Téng 4196000

Chi phi 1am ra san phdm dam bao ngudn tai chinh du kién ban ddu. Nho hon 6 triéu

dong dé ra.
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Chuong 10. Két luin

Sau qua trinh nghién ctru, tim hiéu nhom da hoan thanh dd an hoc phan Hé thong co dién
ttr va dat duge mot s cac két qué cu thé nhu sau:

- Nhom da tim hiéu dugc ciu tao, nguyén li hoat dong cac thanh phﬁn cum chi tiét co khi,
dién tir, nang lugng mat troi.

- Tinh toan, thiét ké, ché tao, thir nghiém cac modul trén Robot.

- Tich luy kinh nghiém lam viéc nhém, phén chia, quan li cong viéc va thoi gian thuc
hién cong viéc dugc phan cong.

- Ché tao hoan chinh Robot van chuyén st dung ngudn ning luong tai tao.

- Robot van hanh 6n dinh an toan, dap tng cac muc tiéu dé ra.

- Robot dap tng v6i nhimng yéu cau va tham gia cudc thi Student Design Competition
#SDC #EFest 2023 do Khoa Co khi — Co dién tir to chirc va gianh duoc giai Ba.

Tuy nhién trong qua trinh thyc hién nhom con nhing han ché nhat dinh vé kién thic,
k¥ ning va thoi gian thyc hién nén khong tranh khoi nhiing thiéu s6t. Nhom rat mong nhan
duoc s dong gop ¥ kién ctiia Quy thiy cd va cac ban dé nhom hoan thién dd 4n va c6 nhiing
budc phat trién tiép theo trong twong lai.
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Chuwong 11. Tiéu chuén
Céc tiéu chudn ma nhém da dung trong ché tao robot:

- Tiéu chuan bulong ISO 4014 va ISO 4017.
- Tiéu chuan banh xe ISO 5152, ISO 8098.
- Tiéu chuén 6 lan.

- Tiéu chuén cua truc...
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