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CHUONG 1.
GIOI THIEU VE XE PAP PIEN

1.1. XE PAP PIEN VA LOI ICH XA HOL.

Tir bao ndm nay xe dap hau nhu c6 mit trén khap cac néo duong. Trudc
Kia phuong tién, nhién liéu con qua kho khan va xe dap chinh la phuong tién
chinh dé di lai ldc by gio, nén thoi diém d6 nha san xuat va nguoi tiéu ding
it quan tam dén kiéu dang, tinh ning. Con gio day khi xe may tro thanh
phuong tién phd thong, thi nguoi tiéu ding lai st dung xe dap, xe dap dién
véi kiéu dang, tinh nang k¥ thuat vira mai la, chi phi thip hon nhiéu so voi
xang dau lai vira khong thua kém xe may vé yéu cau st dung. Dac biét trong
tinh hinh tai nan giao thong gia ting va yéu cau bao vé moi truong nhu hién
nay thi xe dap, xe dap dién bat dau duoc quan tdm va phat trién rong rai.

Str dung xe dap dién bao vé moi truong. Luong khi thai qué lon tu
phuong tién chay bang xing dang 1am cho cac thanh phd trd nén & nhidm vi
vay viéc sir dung xe dap dién s& gop phan bao vé khi quyén.

Vé phuong dién ki thuat, dong co xe di€n uu viét hon xe xang rat nhiéu:
hiéu suat dong co xing khoang 30%, xe dién 1&n toi 90%. Bén canh d6 d6 bén
dong co dién cao hon, it hu hong trong qua trinh su dung.

Gia nhién liéu ngay mot tang, moi truong 6 nhiém, st dung xe dap dién
la mot diéu tt. Theo tinh toan, trong cing 1 quing dudng chi phi sac dién dé
sir dung cho xe dap dién chi mat khoang 3.000 dong, trong khi d6 ding xe
gan may lén téi khoang 15.000 dong. Mot binh dién cua xe dap dién néu sac
day quing duong di duoc tir 35 km - 40 km, gia mot hop ac quy dao dong tir
1.000.000 — 1.500.000 d6ng thi ciing khong qué dit cho ngudi sir dung. Cling
véi nhitng loi ich xa hoi khac, bao dam an toan giao théng, phu hop véi tai

tién cua nguoi lao dong. Hon nita xe dap dién véi két cau don gian gon nhe



khoang 30kg pht hop cho ngudi 16n tudi va hoc sinh di lai thuan tién voi toc

d6 thap ma khdng phai sir dung suc.

1.2. THONG SO VA PAI LUQNG CHINH CUA MOT SO XE PAP
PIEN HIEN CO MAT TREN THI TRUONG VIET NAM.

Hién nay trén thi truong Viét Nam xuat hién rat nhiéu cac hing xe dap
dién ndi tiéng trong va ngoai nuéc véi miu ma dep nhu: Honda, Yamaha,
Gaint, Brigestone, Hkbike, Asama...

Xe ngoai nudc thudng thi da dang vé mau sac, mau ma dep bat mat thu
hut nguai tiéu ding, tuy nhién cac ché do bao hanh bao tri sau mua hang kém.
Xe trong nude thudng don diéu vé mau ma, mau sac, nhung ché do bao hanh
bao tri sau mua hang duoc phuc vu tan tinh. Bé chon duoc 1 chiéc xe dap
dién phl hop véi tdi tién va so thich caa mdi ngudi ciing khong kho. Tuy
nhién dé sir dung duoc hiéu qua, do bén va thuan tién lai 1 nhitng van dé
ngudi tiéu dung quan tam.

Ngoai kiéu dang, mau sic wa thich, thi cic théng sb ky thuat vé cung
quan trong dé co thé lua chon xe phl hop véi minh vi cac thong sb sau day
con lién quan dén téc do, kha niang mang tai, quang duogc di duoc.

- Loai dong co: dong co 1 pha, 3pha

- COng suat dong co: lién quan dén kha ning mang tai, dong co cong suat
cang cao thi kha nang mang tai cang lén lugng dién tiéu thy ciing tang theo
250W, 350w, 380W, 500W

- Dién ap cap cho dong co: thong thuong thi st dung cac cap dién ap 24V,
36V, 48V, dién ap cang 16n thi sé binh ac quy phai sir dung ciing ting theo.

- Dién ap va dung luong cia mdi binh: 12V/7ah, 12V/10ah, 12V/12ah....
Dung luong cua binh acquy s& tinh dugc quing duong di dugc mdi lan sac
day dién va thoi gian sac 12 bao lau. Ty theo ting nha san xuét va két cau

cua xe nguoi ta sé lya chon binh acquy cho phu hop.



1.2.1. Théng sé k¥ thuit cia xe dap dién hang Yamaha.

Hinh 1.1: Xe dap dién Yamaha ICATS H1.
Bang 1.1: Thong sb ky thuat cua xe Yamaha ICATS H1.

Ngoai hinh

Chiéu daixchiéu rongxchiéu cao

1539mMmx635mmx1015mm

Chiéu cao yén xe

750mm

Puong kinh banh xe

Banh trudc:455mm,Banh sau:455mm

Tinh nang

Céch thuc thao tac

Tu dong

Quing duong di dugc khi pin day

50km

Van toc t6i da

20km/h-30km/h

Phu kién xe
Ac quy 48V-15Ah
Sac dién Tu dong ngat khi ac quy day
Thoi gian sac 6-8gio
bién ap 220v-50Hz
DoOng co xe Pong co 3 pha,Cong suat 240W
Dién 4p dong co 48V

Chu thich

Trong lugng xe 48kg
Kha nang trd vat nang 100kg
Bao vé tut ap 41V+/-1.0V
Bao vé qua dong 14A+/-2.0A




1.2.2. Théng sé k¥ thuét ciaa xe dap dién hang Bridgestone.

Hinh 1.2: Xe dap dién

Bridgestone MLI.

Bang 1.2: Thong sb k§ thuat cua xe Bridgestone MLI.

Ngoai hinh
Chiéu daixChiéu rongxChiéu cao 1820mmx670mmx1046mm
Chiéu cao yén xe 745~900mm

Puong kinh banh xe

Banh trudc:22”x1.95”,Banh
sau:247x1.95”

Tinh niang
Van hanh DPap tro luc
Cach thuac thao tac Tu dong
Quing duong di dugc khi pin day 60km
Van toc t6i da 30km/h

Phu kién xe
Ac quy Pin Lithium-ion
Sic dién Tu dong ngat khi ac quy day
Thoi gian sac 3-4qgio
Cong suat 350W
Pong co xe Tron bong,déng co choi than
Dién ap dong co 36V
bién ap 220V-50Hz

Cha thich

Trong lugng xe 29.2kg
Kha nang ché vat nang 120kg
Bao vé tut ap 41V
Bao vé qua dong 16A




1.2.3. Thong sé k¥ thuét cia xe dap dién hang Honda.

Hinh 1.3: Xe dap dién Honda Harricane.

Bang 1.3: Thong sb ky thuat cua xe Honda Harricane.

Ngoai hinh
Chiéu daixChiéu rongxChiéu cao 1616x720x1010 mm
Chiéu cao yén xe 724 mm

Puong kinh banh xe

Banh trudce: 16” x2.125, Banh sau:
16” x2.125

Tinh niang
Van hanh Dap tro luc
Cach thuac thao tac Tu dong

Quing duong di duogc khi pin day

55km

Van toc toi da

25km/h — 35km/h

Phu kién xe
Ac quy 48V -12Ah — 14Ah
Sic dién Tu dong ngat khi ac quy day
Thaoi gian sac 6-8 gio
Cong suat 350W
Dong co xe Dong co 3fa
Dién ap dong co 48V
bién ap 220V-50Hz
Chu thich
Trong lugng xe 50kg
Kha nang ché vat nang 100kg
B4o Vé tut 4p 41V
Bao vé qua dong 16A




1.2.4. Thong sé k¥ thuit cia xe dap dién hang Gaint.

Hinh 1.4: Xe dap dién Giant 133M.
Bang 1.4: Thong sb ky thuat cua xe Giant 133M.

Ngoai hinh
Chiéu daixChiéu rongxChiéu cao | 1588x605x1015 mm
Chiéu cao yén xe 724 mm
Puong kinh banh xe Banh trudc: 16” x2.525, Banh sau:

16” x2.525

Tinh nang
Cach thuec thao tac Tu dong
Quing duong di dugc khi pin day 55km
Van toc toi da 25km/h — 35km/h

Phu kién xe
Ac quy 48V -15Ah
Sac dién Tu dong ngat khi ac quy day
Thoi gian sac 6-8 gio
Cong suat 250W
Dong co xe Dong co 3fa
Dién 4p dong co 48V
bién ap 220V-50Hz

Chu thich
Trong lugng xe 50kg
Kha nang ché vat nang 100kg
Bao vé tut ap 41V
Bao vé qua dong 16A




1.3. HINH DANG - KET CAU XE PAP PIEN.

Thi truong hién c6 hon 14 loai xe dap dién voi gr:in 60 mau ma khac
nhau, tir xe ¢co gén moto kéo don gian véi binh dién cho dén nhirng loai dugc
thiét ké gon nhu binh dién gin trong than xe, moto gan dudi gam xe cho dén
loai hinh dang sang trong nhai xe tay ga. Trong d6, xe Trung Qudc chiém
khoang 10% thi truong, con lai 1a sy canh tranh gitra cac hang san Xuét nodi
dia nhu xe dap dién Hitasa, Yamaha, Miyata, Asama, Bridgestone, Songtian,
Giant, Delta, Five Stars...

Thiét ké cuia mot chiée xe dap dién Trung Qudc khé bat mat, xe khoe va
chac chan, phang phat dang dip ctiia mot chiéc xe may. Xe c6 hai giam xoc
trudc va sau. Riéng giam xoc sau duoc thiét ké bang mot giam xoc coi rat
khoe hodc bang hai phudc nhin hai bén, khi van chuyén xe ¢dm hon, giam
dugc d6 xoc khi di vao dudng xau, pht hop véi dia hinh Viét Nam.

Banh xe duoc thiét ké theo kiéu banh map, vanh bang gang diic c& 480
(vanh nho), loai vanh nho nay thuan tién hon cho nguoi gia va phu nit su
dung. Binh acquy dugc thiét ké bén trong, khong 16 ra ngoai hay dugc lap
ngay dudi yén, rat thuan tién khi sac dién hay thao ra lap vao.

Toan bd hé théng dén duogc thiét ké rat hién dai v6i cum dén pha va dén
xi-nhan thiét ké lién. Cong tac dén pha va dén xi-nhan. .. dugc bo tri & hai bén
tay 1ai rat thuan tién khi diéu khién. Mit trén 1a cong to mét c6 dén bao hiéu
dién cua binh acquy, bao tbc do khi xe chay. Phia sau xe 1a cum dén hau, dén
bao phanh, dén xi-nhan dugc bo tri rat gon va hop 1y.

Yén xe duoc thiét ké nhu yén xe may, c6 thé chd thém ngudi. Hé thong
phanh duoc thiét ké theo kiéu phanh dia két hop v6i phanh bat, khi xe chay &
tdc do cao sir dung phanh s& an toan hon.

Tuy nhién xe Trung qubc ciing thiét ké xich tran khong co xich hop. Xe

Trung Qudc rét kin nudc do vay khi di trdi mua hay ngép nude, nude vao trong



dong co d& lam hong xe. Bo diéu toc dé dudi gdm xe 1én khi ngap nudc d& bi
héng.

Xe dap dién c6 rat nhiéu mau ma kiéu dang khac nhau phu hop cho ting
ltra tudi nhu hoc sinh, sinh vién, ngudi gia. Thiét ké nho gon, dep, kiéu dang
la, doc ddo, thdo ra dé dang va co deén, sudn nhom, cd dén trudc va sau rat
sang, yén ting giam to nho, tly theo chiéu cao nguoi str dung, phanh trudc
phanh sau rat chic chan, banh nhé gon, yén sau, giam xdc rat tbt, rat phi hop
Vai cac ban tré. ..

Thiét ké kiéu dang thé thao, doc ddo, chay manh, c6 nat bat dén trudc,
c6 dén bao hiéu luong dién, binh &c quy théo ra dé& dang, thiét ké chac chan,
yén ting giam theo chiéu cao, phanh trudc phanh sau chac chan, tay ga an
toan...pht hop cho moi ngudi. Vai thiét ké thé thao, xe dap kiéu dang nay
con duoc sir dung dé van dong rén luyén stc khoe.

Céc loai xe dap dién khong trang bi ban dap, chi chay dién, loai nay nhin
rat bat mat va c¢d nhiéu kiéu dang tinh té, sang trong. Loai xe nay rat phl hop

véi nhimg ngudi cao tudi.
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Hinh 1.5: Két cau cua xe dap dién.
Bang 1.5: Tén cac ky hiéu trén hinh 1.5.

1. Lop 7. Binh dién 13. Cang trudc
2. Vanh 8. Coc yén 14.Dé chan

3. Nan hoa 9. Tay ga 15. bui

4. Chan bun sau 10. Phot ting 16.Hop xich

5. Gac Baga 11. Bén xe

6. Yén 12. Chan bun trude
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CHUONG 2.
CAU TRUC CUA XE PAP SU DUNG NANG LUQNG PIEN

2.1. PONG CO DIEN.
2.1.1. Pong co dién mét chiéu.

May dién mot chiéu 12 loai may dién bién co nang thanh nang lugng dién
mot chidu(may phat) hodc bién dién ning dong mét chiéu thanh co ning
(dong co).

May dién mot chiéu cho phép diéu chinh téc do tron trong khoang rong
va momen m& may 16n vi vay né dugce str dung rong rai lam dong co kéo, khi
can diéu chinh chinh x4c téc d6 dong co trong khoang rong, may dién mot
chiéu con duoc st dung rong rii 1am ngudn nap acquy, han dién, ngudén cung
cap dién. ..
2.1.1.1. Phan loai dong co dién mat chiéu.

Dong co di¢n 1 chiéu phan loai theo kich tir thanh nhiing loai sau:

- Kich tir doc 1ap.
- Kich tir song song.
- Kich tir ndi tiép.
- Kich tir hon hop.
2.1.1.2. Cau tao va nguyén ly hoat déng ciia dong co’ dién mot chiéu.

Pong co dién mot chiéu c6 cdu tric gdm 3 bd phan chinh: phan cam,
phan tmg, c6 gop va chdi than.

Phan cam 1a bd phan tao ra tr truong dat & stato, thong thuong phﬁn cam
1a mot nam cham dién gdom c6 cuc tir N-S va cudn day kich ti.

Phén tmg c6 15i thép dit & rotor, co phay ranh dé dit ddy quan phan tng.
Mdi cudn diy dugc ndi téi hai 1a gop ciia ¢d gop dién.

O ché do may phat, can cép dién mot chiéu cho cudn kich tir va ndi rotor

v6i dong co so cap khac dé quay rotor (mdy lai dong co). Khi rotor quay
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trong tur truong phﬁn cam, trong cudn day s€ xuét hién stre dién dong, dugc cd
g6p va choi than nan thanh sdd mot chiéu.

O ché do dong co, can cép dién mot chiéu cho cudn kich tir va cudn day
phan tng. Dong dién chay trong phan tng sé& tac dung voi tir trudng giy boi

phan cam tao thanh momen quay rotor.

S

Hinh 2.1: So dd ciu tao dong co dién mot chiéu.
2.1.1.3. Phuong trinh cin bing sdd cia dong co.
Khi dua mot may dién mot chiéu da kich tir vao ludi dién thi cudn cam
ung sé chay mot dong dién, dong dién nay sé tac dong vai tur treong sinh ra
luc,chiéu cia né duge xac dinh bang quy tic ban tay trai va tao ra momen

dién tir 1am cho rotor quay véi toe do w, trong cudn day xuat hién sdd cam

ung:
E, =Keg (2.1)
O ché d6 qua do, khi n,l, thay doi ta co phuong trinh sau:
U, +(-e,)+(-Ldi/dt)=i,R, (2.2)
O ché @6 6n dinh (n = const, I, = const) ta co:
U, =E+I.R, (2.3)

Trong d6:  E,: strc dién dong phan ung.
R.: dién tré phan ung.

|- dong dién phan Gng.

12



2.1.1.4. Pic tinh co ciia dong co dién 1 chiéu.

a. Pac tinh co ciia dong co kich tir doc 1ap va song song.

()
U
o)
[ 1) T )
Ru
& -
ckt
T —

Pac tinh co digén cba ddng co dién
1 chigu kich tir doc lip

Hinh 2.2: Buong dac tinh co ctia dong co kich tir doc lap va song song.
Pic tinh co 1a moi quan hé ham gitra téc dd va momen dién tir o =f(M),
khi l,;=const.
Dong kich tir dugc x4c dinh bang:
It =Ukt /Rt , ¢ =Kk (2.4)
Phuong trinh déc tinh co dién:
o =(U,— 1, Ry)/Kg (2.5)
Trong d6: w,=U, /K¢ 1a téc dd khong tai.

O=0y -A®
A R, +R; | R, +R;
o= =
k¢ (kg)’

b. Pic tinh co clia ddng co kich tir noi tiép

CKT
: N P
Rf o =" r

E

Hinh 2.3: Dic tinh co ctia dong co kich tir ndi tiép.
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Tur cOng thuec:

L _U- IM(Cth) +Ry.) 26

Trong may nay: l=I,
Ta xét 2 truong hop:
Khi 0 < Iy < Igm — May chua béo hoa

Vay: ¢ =Kly

M = CmKlyuly = Crmlu?

ly =Cm VM
Thay vao (2.6) ta co:
_ U=CyVM(Rt+Rge) _ U=CrVM(Re+Rgc)
n= CeK1, - CeKCopN'M (2.7)

. — U _ (Rt+Rdc)
Hay: n = CeKCpVM CeK

e A
Hay: n = w7 B
Trong d6: A = mr? —, B = BctRao)

CeKCiy CeK

Nhu vay trong pham vi dong tai nho hon hodc bang dong dinh miic,
dac tinh ¢6 dang hypebol. Khi Iy > Igm, may bdo hoa, dic tinh co khdng

trung voi duong hypebol nira.
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c. Pic tinh co ciia dong co kich tir hén hop.

Uu
o o n

Rfll:]‘:l

0

=R

Tom
Hinh 2.4: Pic tinh co dong co kich tir hdn hop.
Pong co gdm 2 cudn kich tir: cudn ndi tiép va cudn song song. Pic
tinh co cua dong co ndy gidng nhu dic tinh co cua dong co kich tir ni tiép
hodc song song phuc thudc vao cudn kich tir ndo giit vai trd quyét dinh. O
dong co ndi thuan, std cua 2 cudn day cung chiéu nhung giit vai trd chu yéu
la cudn song song. So sanh dic tinh co cua dong co kich tir hon hop voi
nbi tiép ta thady & dong co kich tir hdn hop co téc do khong tai (kho khong
tai tir théng ndi tiép bang khdng nhung tir thdng kich tir song song khéac
khac khéng nén c6 tbc do khong tai) khi dong tai ting Ién, tir thdng cudn
nbi tiép tac dong, dic tinh co mang tinh chat dong co ndi tiép Trén hinh tha
2 biéu dién dic tinh n=f(l) cta dong co Kkich tir song song (dudng 1), cia
dong co kich tir ndi tiép (dudong 2), cua déng co kich tir hdn hop ndi thuan
(dudong 3) va dic tinh cia dong co kich tir ndi tiép ndi nguoc (duongd) dé
chiing ta dé so sanh. Con hinh thir 313 dic tinh co cta dong co kich tir hon
hop.
2.1.1.5. Khéi déng dong co mét chiéu.
a. Khéi dong truc tiép.

Pua dong co truc tiép vao ludi dién khdng qua mot thiét bi phu nao,

dong khai dong dugc xac dinh bang cong thuc: Ikd:UR“m (2.8)
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Vi Rt nho nén g 6 gid tri rat 1on (20+25) 1y, Su ting dong dot ngot 1am
xuat hién tia lra dién & c6 gop lam hién xung co hoc va giam dién ap 1udi,
phuong phap nay hau nhu khong st dung.

b. Khéi dong dung dién tré khéi dong.

\

n

Muin Mmax
Hinh 2.5: Pac tinh co khaoi dong dung dién tro khoi dong.
Nguoi ta dwa vao rotor 1 dién tré c6 kha nang diéu chinh va goi 1a dién
tro khoi dong dong khoi dong bay gio ¢ gia tri:

Udm
iR (2.9)

lka =

Pién tro khai dong duoc ngat dan ra theo su tang cua toc do, nac khai
dong thir nhat phai chon sao cho dong phan tng khong I6n qua va momen
khoi dong khong nho quéa. Khi ¢ ciing dong phan tng thi dong co kich tir ndi
tiép c6 momen khoi dong 16n hon cua dong co kich tir song song.

Véi cac dong co kich tir song song khi dung dién tro khai dong phai noi
sao cho cudn kich tir trong moi thoi gian déu duoc cap dién ap dinh mutc dé
dam bao @ 16n nhat. Néu trong mach kin tir c6 dién trg diéu chinh thi khi khoi
dong dién tro nay phai ngan mach.
2.1.1.6. Piéu chinh téc dd dong co mét chidu.

Céc phuong phap diéu chinh toc do.

- Thay dbi dién &p ngudn nap.
- Thay d6i dién tré mach rotor.

- Thay ddi tir thong.
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a. Piéu chinh toc d§ bang cach thay déi dién ap ngudn nap.

Khi cho U,=var thi n,=var.Néu M.=const thi tdc do6 n= var ta diéu chinh
duogc tée do cua dong co. Khi dién &p nap thay doi cac dic tinh co song song
véi nhau. Biéu chinh toc do bang cach thay doi dién ap nap thi chi thay doi
duogc theo chiéu toc do giam ( vi mdi cudn day da duoc thiét ké voi Ugy, nén
khdng thé ting dién ap dat 18n cudn day. Trén hinh vé ta biéu dién dic tinh co
cua dong co khi U,=var.

n s

U,
NU:}U}
“\
T

M
0 >

Hinh 2.6: Biéu chinh téc d6 bang cach thay do6i dién &p nguon nap.
b. Piéu chinh téc d6 biang cach thay déi dién tré mach rotor
Ta c6: An =M.(R; +Rq.), néu tat hay ddi duoc Ry, thi ta s& thay doi duoc

An(do giam téc do), khi M=const nghia 1a thay d6i dugc toc do dong co.

a R +R.=0
N
N

0 M, M

Hinh 2.7: Biéu chinh téc d6 bang cach thay d6i dién tra mach rotor.
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Phuong phap diéu chinh téc d6 bang thay dbi dién tré mach phan tng
c6 nhitng wu khuyét diém sau:

- Dé thyc hién, gia thanh ré.
- Diéu chinh tuwong dbi lang.

Tuy nhién pham vi diéu chinh hep va phu thudc vao tai (tai cang
16n pham vi diéu chinh cang rong), khdng thuc hién duge & ving gan tdc
d6 khéng tai. Piéu chinh ¢ ton hao 16n. Nguoi ta dd ching minh rang dé
giam 50% toc do dinh muc thi ton hao trén dién trd diéu chinh chiém
50% cOng suét dua vao. Dién tro diéu chinh toc do ¢ ché do lam viée 1au
dai nén khdng dung dién tré khoi dong (1am viée & ché d6 ngan han) dé 1am
dién trér diéu chinh toc do.

c. Piéu chinh téc dd bang cach thay doi tir thong.

n Y

i
!
0 i -
M,

Hinh 2.8: Biéu chinh toc d6 bang cach thay doi tir thong.

Tir bidu thac: @ =2v Ry (2.10)
kg ko

Khi M=const, U,=const, @=var (thay d6i dong kich tir) thi w tang lén.
That vay khi giam tir thong dong dién & rotor ting nhung khong lam cho biéu
thire thay d6i vi giam dién &p & R; chi chiém vai phan trim cua dién 4p phan

trng nén khi giam tir thdng thi toc do s& tang, song néu cir tiép tuc giam dong
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kich tir thi t6i 1 lic nao d6 tdc d6 khong ting duoc nira, s& di nhu vay 12 vi
momen dién tir cua dong co giam.
Phuong phap nay chi thuc hién khi tir thdng giam tdc d6 con ting.
Trén hinh vé biéu dién dic tinh co khi tir thong thay doi.
- Phuong phép thay doi tir thong dé diéu chinh tdc d6 rat lang va kinh té.
- Khéng diéu chinh téc do & dudi tée do dinh muc.
Khong dugc giam kich tir téi gia tri khdng vi lGc nay chi con tir du khi tai
tang téc do tang qua 16n thuong ngudi ta thiét ké bo dién tré diéu chinh dé
khong khi nao mach tur bi ho.
2.1.1.7. Ton hao va hiéu suat may dién mét chiéu.
Trong méy dién cd hai loai ton hao: ton hao chinh va ton hao phu.
- Ton hao chinh gom:

+ Ton hao co (t6n hao 6 bi, tdn hao ma sat & co gop, ma séat véi khéng

khi).

+ Ton hao sat tir trong cudn rotor va stator, trong cuon phu, cudn khir

trong mach kich tur.

+ Ton hao ¢ hai 1p tiép xtc cua choi than va vanh khuyeén.

- Ton hao phuy:

T6n hao phu xuét hién trong 15i thép va trong dong, né gdom ton hao dong
X04y, ton hao ndi can bang, ton hao do phan bd tir truong khong déu, do mat
d6 ¢ choi than khong déu

Hiéu suat cua dong co duoc tinh nhu sau:

PZ
P-XP

n= (2.11)

Trong d6: X P: Tong hop cac ton hao ciia may
P,: cOng suat vao

P,:c6ng suat dua ra
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2.1.2. Pong co dién BLDC (Brushless DC motor).
2.1.2.1. Giéi thiéu chung vé dong co' BLDC.

Pong co DC khong choi than-BLDC (Brushles Dc motor) 1a mét dang
dong co dong bod tuy nhién dong co BLDC kich tir bang mot loai nam cham
vinh ctru dan trén rotor va ding dong dién DC ba pha cho day quan phan tng
stator. Ciing gidng nhu dong co dong bd thong thuong, cac cuon day BLDC
cling dugc dat léch nhau 120° dién trong khdng gian cua stator. Cac thanh
nam cham duoc dan chac chan vao than rotor 1am nhiém vu kich tir cho dong
co. Pic biét diém khac biét vé hoat dong cua dong co BLDC so véi cac dong
co d6ng bo nam cham vinh ctru khéc 13 dong co BLDC bat budc phai c6 cam
bién Vi tri rotor dé cho dong co hoat dong. Nguyeén tic diéu khién cua dong co
BLDC 1a xac dinh vi tri rotor dé diéu khién dong dién vao cuon day stator
tuong tng, néu khong dong co khong thé tu khoi dong hay thay doi chiéu
quay. Chinh vi nguyén tic diéu khién dya vao vi tri rotor nhu vy nén dong
co BLDC doi hoi phai c6 mot b diéu khién chuyén dung phéi hop véi cam
bién Hall dé diéu khién dong co.

a. Uu diém

Pong co DC khong chdi than BLDC (Brushles DC motor) ¢6 cic uu
diém cua dong co dong bd nam cham vinh ctru nhu: ty 16 momen/quan tinh
I6n, ty & cdng suat trén khéi luong cao.

Do may duoc kich tir bang nam cham vinh ctru nén giam tén hao dong
va sat trén rotor hiéu suat dong co cao hon.

Pong co kich tir nam cham vinh ciru khong can chéi than va vanh truot
nén khdng tén chi phi bao tri chdi than. Ta ciing c6 thé thay doi dac tinh dong
co bang cach thay doi dic tinh caa nam cham kich tir va cach bé tri nam cham
trén rotor.

Mot s6 dac tinh noi bat ciia dong co BLDC khi hoat dong:

- Mat do tir thong khe ha khéng khi 16n.
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- Ty Ié cong suat/khéi lwong may dién cao.

- Ty 16 momen/quén tinh 16n (c6 thé tang toc nhanh).

- Van hanh nhe nhang(dao dong cuia momen nho)tham chi & téc do thap

- Mbmen diéu khién duoc & vi tri bang khong.

- Van hanh & téc d6 cao.

- Cd thé tang tbc va giam tdc trong thoi gian ngan.

- Hiéu suét cao.

- Két cau gon.

b. Nhuwoc diém

Do dong co duogc kich tir bang nam cham vinh ctu nén khi ché tao gia
thanh cao do nam cham vinh ctru kha cao nhung voi sy phét trién cong nghé
hién nay thi gia thanh nam cham c6 thé giam.

Pong co BLDC dugc diéu khién biang mot bo diéu khién véi dién ngd ra
dang xung vudng va cam bién Hall duoc dit bén trong dong co dé xac dinh vi
tri rotor. Piéu nay lam ting gia thanh dau tu khi sir dung dong co BLDC. Tuy
nhién diéu nay cho phép diéu khién toc d6 va momen dong co dé dang, chinh
xac hon.

Néu dung céc loai nam cham sit tir ching dé tir hoa nhung kha ning
tich tir khong cao, dé bi khir tir va dic tinh tir cia nam cham bi giam khi ting
nhiét do. Nhung v6i loai nam chdm hiém nhu hién nay thi nhugc diém nay da
duoc cai thién dang ke.
2.1.2.2. Cau tao dong co BLDC.

Khac véi dong co mét chiéu binh thudng, dong co mét chidu khdng chdi than
BLDC c6 phan tmg ding yén nam trén stator va phan cam quay nam trén rotor.

Stator: bao gom I8i sat (c&c I4 thép ki thuat dién ghép lai v6i nhau) va day quan,

trong cac ranh cta stator dit cuén tmg nhu trong cac réinh phan tmg binh thuong.

Rotor thuong 1a nam cham vinh ctu.
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Stator Windings

Hall Sensors Rotor Magnet S

Accessory Shaft Rotor Magnet N

Driving End of the Shaft

Hall Sensor Magnets

Hinh 2.9: Cau tao cta dong co BLDC ctia Micrichip.
2.1.2.3. Cau triic dong co BLDC.

Nam cham vinh ctru dung dé kich tir c6 thé 13 loai nam cham dién tur
hoic loai nam cham hiém nhu: AINiCo, NdFeB, SmCO... Tuy nhién hién nay
nguoi ta thuong sir dung cac loai nam cham hiém vi ching c6 tir du 16n, tir
tinh it thay ddi khi nhiét do tang, kho bi khir tir... VSi cdng nghé ché tao nam
cham ngay cang phat trién manh cac dic tinh tir cia nam cham vinh ciu ngay
cang duoc cai thién, chat lugng nam cham ngay cang tét hon. Biéu nay cho
phép dong co BLDC dugc ché tao va ung dung nhiéu hon.

Theo cach dan nam cham vao rotor dong co ta phan thanh hai kiéu
rotor: rotor ¢ nam cham dén trén bé mit bén ngoai ( rotor-surface-mounted
magnet) va dang rotor nam cham niam bén trong ( interior magnets).
|d
0

Hinh 2.10: Nam cham dugc dat trén rotor cua dong co BLDC.
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a,b,c: nam cham déan bé mit ngoai rotor.

d,e.f,g: nam cham dat bén trong rotor.

Theo vi tri twong ddi cua rotor ddi voi stator ta cd hai kiéu dong co:
DPong co rotor ndm bén trong ( interior rotor) va déng co rotor nam bén ngoai
(exterior rotor).

a. Pong co nam cham dan ngoai bé mit rotor.

May dién c6 nam cham vinh ciru dan trén bé mat rotor dugc xem nhu
mot dong co cuc tir an. Thiét ké va cau tric stator va cac cudn day tuong tu
nhu trong cac may dién dong bo truyén thong. Nam cham vinh ciru duoc dat
trén bé mit ca rotor va duoc gan chit vao rotor. Do nam cham c6 do tham tur
rat nho so véi sat cho nén anh huong cua khe ha khong khi 1én may 1a lon.
Thong thuong gia thiét khi phan tich may dién déng bd nam cham vinh ctu
thi khe ho khong khi 1a dong dang.

L1y

Rotor

Rator
Magnets

Hinh 2.11: Kiéu rotor nam cham déan ngoai bé mit.

Trong truong hop cac thanh nam cham dwgc gan trén bé mat cua rotor,
su ra ting d6 tham tir do méi truong bén ngoai 1a 1,02-1,2. Ching c6 cudng
d6 tir trudong 16n, cho nén cé thé xem may dién c6 khe ho khong khi 16n, do
d6 cd thé bo qua hién tuong cuc 16i (diéu nay dan dén dién cam tir hda trén
truc d bang dién cam tir hoa trén truc q,Lmg=Lme=L). Hon nita,do khe ho

khong khi 16n, dién cam ddng bo (Le=Lg+Ly) nho va vi vdy cd thé bo qua
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hién twong phan ¢ng phan tng. Mot hé qua cua khe he khdng khi 16n 12 hang
sb dién cua cudn stator nhé. Nam cham dan nén rotor cé thé cé nhiéu hinh
dang, dang cung trong hay dang phang c6 do day vai milimet. Nam cham
dang cung tao mot tir théng trong khe ha khong khi bang phang va mémen it
dao dong. Ciing c6 thé giam dao dong cua mdmen bang cach thiét ké stator
thich hop.

b. Pong co c6 nam cham vinh ciru dat bén trong rotor.

Pong co loai nay, nam cham dugc dat bén trong caa than rotor, nam
cham c6 thé duoc dat vudng goc nhau hay chéo nhau. May dién c6 nam cham
bén trong rotor ciing nhu dong co dong bo cuc 16i (Ly#Lg). Do cac thanh nam
cham dugc dat bén trong rotor, anh huong cua khe hé khéng khi nhé hon
nhiéu so v&i may dién c6 cac thanh nam cham dat bén ngoai rotor. Pic tinh
nay cho phép c6 thé van hanh d& dang trong ving tir trudng yéu ma rat kho
trong truong hop nam cham dan & mat ngoai rotor. Do khe ha khong khi la
khong d6ng dang nén diéu khién phic tap hon nhiéu so véi may dién cd nam
cham dan & mat ngoai rotor, do mdmen tao ra gom ca hai thanh phan: thanh

phan co ban va thanh phan cudng bc.

Rotor Pole

Fotor
Amnature . Magnats

In Slots

Non-
Magnetic
Rotor Core

Hinh 2.12: Kiéu rotor nam cham nam bén trong.
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2.1.2.4.Phwong trinh mo hinh toan cho dong co BLDC.
a. Phwong trinh dién &p tuc thoi
Phuong trinh dién ap Kirchhoff cho dong co déng bo:
ViZertRyi L (2.12)
Trong d6:  ef la strc dién dong cam wrng tuc thoi caa cuon day mét pha.
R; la dién tré cua cuon day mot pha.
. 1a dong dién tac thoi caa mot pha day quan stator.
L, 12 cam khang cua day quan trén mot pha.
Pay 1a phuong trinh dién 4p mot pha tinh tai diém trung tinh caa hé thdng.
Péi voi dong co 3 pha ndi sao Y, dang song dién ap vao la toan cho ky, thi
trong mot thoi diém ludn cé hai cudn day cung c6 dong dién chay qua.

Do d6 phuong trinh dién ap c6 dang:

Vi=eqn-er+2Ryis+2Ls T (2.13)
Trong d6:  esa-erg 12 dién &p cam Gng day esag, €O thé viét lai eq.,.
Vi=(en-ere)+2Ryi 2L, SO (2.14)

Do ddong co BLDC dung dong mét chiéu cho cudn day phan wng ching
ta bé qua cam khang cuon day Ly=0,vi=Vy 1a dién 4p mot chiéu dua vao bod
bién d6i dién ap.

Phuong trinh dugc viét lai cho dong co BLDC:

Péi vai dién ap dang béan song:

ia(t)z"d;ef (2.15)
Péi vai dang dién &p toan song:

. Vdc— L—L

()= (2.16)

Néu xét dén cam khang Ls va gia thiét e =Eq.. gan bang hang s thi
phuong trinh duoc viét lai nhu sau:

la(t)=

Vdc—e(fL—-L)
2.R1

(1-e.R " 1Y) +10e.(Ry/L)t (2.17)
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Trong d6: |5 1a dong dién tai thoi diém t=0.
b. Strc dién dong cam wng

Strc dién dong cam tirng EMF cua cudn day duoc tinh theo cong thuc cuaa
tdc do rotor n:

Péi vai dién ap béan song:

E=Ckgc. Dr.N=Kgge.N (218)
Déi véi dién ap toan song:
EfL-L=Cedc.Or.N=Kgge.n (2.19)

Trong d0: Cege.0=Keqe goi 12 hing sb suc dién dong cam wng hay goi tat 13
hang s6 cam ¢ng. Kich tir cia nam chdm vinh ctru ta xem nhu khong doi
@s=const.
Ceggc duoc xac dinh theo cong thurc:
Ceac=8pN1Ky (2.20)
Véi kw2 12 hé sb day quan.
N, sb vong day quan cia mot pha.
p s6 cip cua dong co.
c. Momen dién tir
Moémen dién tir cia dong co BLDC duogc xac dinh giéng nhu cia dong
co DC c6 choi than:
T4=CracDla=Krgcla (2.21)
Trong do: Cracl=Krqc 12 he‘mg s6 momen.

Hang sé6 moomen duoc xéac dinh theo cong thic:

C(Edc)

Cra= (2.22)
d. Van toc dai cia rotor
Van téc dai m/s duoc tinh theo cong thuc:
v=2"=27pn (2.23)
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Trong d6: 7 budc cuc
p s6 cap cuc
n s6 vong quay cua rotor
e. Sirc dién dong va mémen dong co BLDC.

Péi vaéi day quan ndi Y, tai mot thoi diém dong dién chi chay qua hai
trong ba cudn day cua day quan stator. Dong dién DC kich tir ¢ w=0 nén
cong thic ste dién dong giéng nhu dong co DC:

Vee=Eq 1 +2Rl, (2.24)

Strc dién dong cam ung Eq.. 1a tong st dién dong cam ung cua hai
cudn day ndi tiép nhau, dién &p V. 1a dién ap DC dua vao bo diéu khién:

Xét diéu kién ly twong véi tir théng dang hinh chit nhat khong doi
Bmp=const trong giai doan 0<x< t ta c0 tir thdng cam ng tur:

O=L,f, Bmgd=TLBn, (2.25)

Trong thuc té tir thdng ndy nho hon vi by<t, cong thac tro thanh:

B=bpLiBmg=aiTLiBmg (2.26)

Vi kich tir dang xung vuéng, stic dién dong cam tng trén mot vong day

nhu sau:
010=2BmgLiv=4pnBLiT (2.27)
Néu tinh t6i chiéu rong cuc by=a;r va cudn day cd N; vong véi hé sb
quan day k.. ta co stc dién dong cam tng duoc tinh:
er=4pNN; Ky aiBmgLiT-4pnN: Ky B¢ (2.28)
Vé6i mach ndi Y, trong mot thoi diém dong dién qua hai cuon day thi:
Er-.=2e~8pN:Ky1aitLiBngn=CeacPN=Keq4c (2.29)
Trong do ta thay:cegc=8pNikwi,D=aiTLiBmg Va Kegc=CeqcDs
Momen dién tur sinh ra co gia tri:
_Pg _E(fL-L).Ia_4

Td —;p.lewlaTLiBmgla (230)

21n 21n

Td:%lekwlqula=CTdc®f|a=decIa (231)
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f. Pac tinh moment- van téc.

Pic tinh moment- van téc caa dong co theo cong thuc ta co:

rs A A A ) s vd
V6i van téc khong tai: n0=K—: (2.32)
9 * N \ \ A 2 A Vd
Moment khoi dong Tgs=Krge.lash va dong dién khoi dong Iash=Tc
Ta co:
n_. Ia _ _ Td
nO_ Iash Tdst

Cac cong thic trén 1a cong thic gan dung do d6 khong duoc st dung dé tinh
cac dic tinh kinh té cho déng co BLDC.

Pic tinh moment- téc d6 ciia dong co BLDC tur ly thuyét dén thuc té c6 su
khac biét:

@) , (b) 4
% \\\\. J continuous ag’_ peak stall torque
§ NN duty :q

peak rated torque

intermittent
duty

cont.
stali

torque |S—
N

\,\\_\\\\\_‘\ \
cont. = SN
rated | N SO

torque N \L\\ , T VA
NN \

speed rated speed speed
Hinh 2.13: Pic tinh moment-toc do Iy thuyét va thuc té: (a) Ly thuyét, (b)
Thuc té.
2.1.2.5. Cac phuong phap diéu khién déng co BLDC.
a. Pic diém bd diéu khién.

Gidng véi céc loai dong co dong bé nam cham vinh ctru thong thuong,
dong co BLDC ciing st dung nguon dién 3 pha dé tao tir truong quay. Tuy
nhién dong co BLDC str dung dong dién mot chiéu duogc diéu khién bang cac
khoa cong suat dé tao dién ap DC 3 pha léch nhau 120° dé hoat dong, do d6
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né co tén goi dong co DC khong choi than. Gian d6 dong dién 4p mot chiéu
ba pha va xoay chiéu 3 pha nhu sau:
a2 ko>

PHASE A PHASE A
w t w t

[l

I T
[ (N 1:
: PHASE B ;": PHASE B
(|
"\ wt [ e
1 L T 311
I |\_/ __||||
l 1 ey
T { I PHASE C Ji111§PHASE C©

| 1 (I |

w t N nl w t
240%° 240°

Hinh 2.14: Gian d so sanh dang séng sin ba pha va DC ba pha
(a):song sin (b):séng DC

Pong co BLDC hoat dong trén nguyén tac xac dinh vi tri rotor va diéu
khién dong dién phan tng cho phd hop véi vi tri d6. Do d6 dong co BLDC
hoat dong phai c6 thiét bi xac dinh vi tri rotor nhu Encoder hoic cam bién tir
truong Hall. Cam bién nay s& gui tin hiéu vi tri rotor vé bo diéu khién dé dong
ngat dong dién DC chay qua cac cudn day cua cac pha twong @tng Vai Vi tri
cua rotor luc d6. Pay 1a mot trong nhitng nhuoc diém vé hoat dong va diéu
khién cua dong co BLDC. Tuy nhién vai nguy@n tic hoat dong nhu vay ta c6
thé dé dang diéu khién van tc va vi tri cia dong co.

Pong co BLDC dugc diéu khién bang mot bo diéu khién twong Gng. Bo
diéu khién nay cau tao giéng nhu mot bo nghich Iuu bap ha thong thuong tuy
nhién dong dién ra la dong dién khong d6i DC. Tai mot thoi diém hoat dong
bo diéu khién chi cho dong dién DC chay qua hai cudn day cua hai pha tuong
ung Vvoi vi tri cua rotor Iuc do6. Pay 1a khac biét gitta dong co BLDC vdi cac

dong co dong bo twong ung.
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Hinh 2.16: Gian d6 dong dién twong &ng ba pha cua day quan stator.
b. Cam bién vi tri rotor - Cam bién Hall.

Dé xac dinh vi tri rotor ¢ thé ding cam bién Hall hoic Encoder. C6 thé
dit cac phan tr cam bién bén trong dong co, trén dau truc dong co hay dung

cam bién bén ngoai lap vao truc dong co.
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Cam bién hiéu tng Hall (goi tit 12 cam bién Hall) dugc dung trong dong
co BLDC dé xac dinh vi tri cuc nam cham caa rotor. Tin hiéu vi tri nay 1a co
s dé bo diéu khién dong cat cac khoa cong suat cap dong DC cho cuon day
stator twong ung. Khi dat cam bién Hall trong viing tir trudng va c6 mot dong
dién DC chay qua thi s& c6 mot dién ap sinh ra tai ngd ra cia cam bién c6 gia
tri tinh theo cdng thuec:

Vii=kir-IcBsing (2.33)
Trong d6 : ky 12 hang sb Hall (m*/C).
& 1a d6 day cua chat ban dan.
I 1a dong dién cap vao.
B la mat do tur thong.
B goc léch gitra mat do tir thong va bé mat cam bién.

Sy phan cyc suat hién khi cam bién quét qua cac nam cham cua dong co.
Theo cong thirc trén thi dién 4p V4 sinh ra ¢ dang tuyén tinh thay doi theo
g6c léch gitra cam bién va tir truong. Ching ta can tin hiéu ky thuat sé dé diéu
khién c6 dang nhi phan 1/0 do d6 ca cam bién déu duogc ché tao tich hop trong
mot IC dé dang dién ap ra la dang xung vudng. Cac cam bién Hall dat trong
dong co 1éch nhau mot géc 120° dién hay 60° dién dé xac dinh chinh xac vi tri

rotor dé diéu khién tuong (ng cac pha cua dong dién phan tng stator.

(a) X free electrons (D) : Vee

c&' -+
el [
éo -~

O o

Hall | I .
ele- operational output

ampilifi stage

2)0 50 | ment
Qe‘\‘ > hﬁ"_! 3
o\\‘O\\’b
oS TTI7T

Hinh 2.17: Tich hop cam bién Hall vao mét IC.
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Hinh 2.18: Bat cam bién Hall bén trong ddng co.
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c. Cac phwong phap diéu khién dong co BLDC.

Pé diéu khién dong co BLDC c6 hai phuong phéap chinh: phuong phap
ding cam bién vi tri Hall ( hodc Encoder) va phuong phéap diéu khién khdng
cam bién (sensorless control). Trong d6 ta c¢6 hai phuong phap diéu ché dién
ap ra tir bo diéu khién d6 1a dién &p dang séng hinh thang va dang séng hinh
sin. Ca hai phuong phép hinh thang va hinh sin déu cd thé sir dung cho diéu
khién c6 cam bién Hall va khong cam bién, trong khi phuong phép khong
cam bién chi dung phuong phéap dién &p dang song hinh thang.

1. Phuwong phdp diéu khién bang tin hiéu cam bién Hall-phwrong phdp 6
buoc.

Phuong phap nay duoc dua trén nguyén ly hoat dong co ban ctia dong co
BLDC ding tin hiéu dua vé tir cam bién vi tri rotor dé 1am tin hiéu dong ngat
dong dién vao cac cudn day tuong tng. Gian d6 xung kich va dong dién dong

ngat twong wng thé hién trong hinh 2.18.

+HV DC 4 ‘ ?
B - 5 i
15 T3 T1 A
R 2 B RN
w_ ¢ A B RN
[P C%-A 2
T6 T4 T2 | € " __" 3
_JEI] _J? _JF-F 6 *

Hinh 2.20: So d6 bo khoa va qua trinh dong cat diéu khién dong co BLDC.
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Hinh 2.21: Cam bién hall gan trén stator.

Line-ine wkaps Eac, phase viltage Ea and Hall afef phese a

0 ED E] JE' 120 15D 18] 210 240 ?D WJD Bﬁ] WiD 35] 420 45D ﬂ&] ‘ID 40 5T0 B0 Gﬁ] EiD GEJ T
Lire-ling -mllerj? Eba, phase voitege Eb and Hall affet pherss b
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—
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dekil

Hinh 2.22: Dang sng sic phan dién dong pha,day va tin hiéu dua vé Hall
sensor.
2. Diéu khién dong co BLDC dién ap bang cdch diéu chinh dién ap ngd vao.
Pay 1a phuong phap diéu khién gidng vai diéu khién dong co DC thong
thuong. Toc d6 dong co duoc diéu khién bang cach diéu chinh dién 4p DC

cung cap cho bo khoa cong suat. Pién ap ngd vao duoc diéu chinh sao cho téc
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d6 ngd ra bam sat theo téc do dit cho hé théng. Dé thay d6i chiéu quay ta
thay d6i cac khda cong suat sao cho dong dién chay qua cac cudn day cac pha
c6 chiéu nguoc lai. Trong phuong phap nay cac khéa ban dan chi c6 nhiém vu
dong hodc cit dong dién qua no.

3. Biéu khién bang phuwong phip PWM.

Trén co sé diéu khién toc d6 dong co BLDC bang phuong phap diéu
chinh dién 4p vao ta cd thé &p dung ky thuat PWM dé diéu khién téc do dong
co. Py ciing 12 phuong phap duoc sir dung rong rii trong diéu khién dién &p
hién nay. Vi phuong phap nay dién ap cung cap cho bo khoéa cong suat
khong d6i, tuy nhién dién ap ra khoi bo khoéa dén dong co thay doi theo thuat
toan diéu khién. Phuong phap PWM c6 thé ding cho khoa trén, khoa dudi

hay dong thoi ca hai khéa trén va dudi cing ldc.

- >
-

gIaBlllsA 100 110 010 011 001 101
Sector 2 3 4 5 0 1
PWM1H Nnnnmn
PWM1L

Pz MUUUULULUL
PWM2L I I

st TUUVULULIL
PWM3L | |

Hinh 2.23: Gian d6 xung diéu khién PWM kénh trén.
Trong khi diéu ché PWM ta c6 thé diéu khién dién ap ra kiéu séng hinh
thang hay kiéu séng sin, do d6 phuong phap nay duoc chia thanh hai ki
thuat:ky thuat dién ap hinh thang va k¥ thuat dién ap hinh sin.
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- Ky thuat dién ap hinh thang 1a k§ thuat co ban trong diéu khién dong co

BLDC va cac IC chuyén dung ciing ap dung k¥ thuat nay dé diéu khién. Ky

thuat nay chi doi hoi cac khoa dong ngat dong bo véi cam bién Hall theo tan
s6 PWM nhat dinh,

HALL A

C

HALL B

HALL C

60°

N

/

Hinh 2.24: Gian d6 dién ap hinh thang twong (ng voi cam bién Hall.

- Ky thuat dién ap hinh sin con duoc goi 1a diéu khién AC khéng chdi than

(brushless AC). Ky thuat nay lam giam tiéng on cé thé nghe thay duoc, giam

gon song momen do dang song dién ap va dong dién ra it bi gon song.

HALL A N "l
c L \¥
” sl Ve, /
HALL B
B =y e
HALL C
A e
N’ N

50%

NG

o1l

2% 50% 98%

Hinh 2.25: Gian d6 diéu ché dién ap hinh sin.
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4. Piéu khién dong co BLDC khéng sir dung cam bién ( sensorless control).

Pay 1a phuong phép sir dung cac udc lugng tir thong rotor dé diéu khién
cac khoa dong cat thay cho cam bién Hall truyén théng. Do d6 phuong phap
nay dugc goi 1a phuong phap diéu khién khéng cam bién (sensorless control).
Co so chinh cua diéu khién khong cam bién d6i véi dong co BLDC 1a dua
vao thoi diém qua zero cua strc dién dong cam ng trén cac pha cua dong co.
Tuy nhién phuong phap nay chi ap dung dugc phuong phap dién &p hinh
thang.

Vé co ban c6 hai ky thuat diéu khién khdng cam bién:

- M6t 1a xac dinh vi tri rotor dua vao strc dién dong ctia dong co, phuong
phép nay don gian, dé dang thuc hién va gia thanh ré. Trong dé tai chi noi dé
cap dén phuong phap nay.

- Hai 13 u6c luong vi tri dung cac thdng sb cua dong co,cac gia tri dién ap
va dong dién trén dong co. Phuong phap nay doi hoi phai tinh toan phtc tap
dé tinh todn céc théng s6.Phuong phap nay tinh toan phac tap, khé diéu
khién, gia thanh cao.

Phuong phap udc luong vi tri rotor dya vao thoi diém qua zero cua stc
dién dong doi ching ta tao ra mat diém trung tinh dé co thé do va bat diém
qua zero cua stc dién dong. Piém trung tinh co thé 1a trung tinh hoic trung
tinh ao.

Piém trung tinh 4o trén ly thuyét c6 cing dién thé véi trung tinh that cua
cac cudn day dau hinh Y. Tuy nhién diém trung tinh khong phai 1a diém c6
dinh. Dién 4p caa diém trung tinh c6 thé thay doi tir 0 dén gan dién ap DC cua
ngudn. Trong khi diéu ché PWM, tin hiéu PWM chong chat 1én dién ap trung
tinh, gay ra nhiéu rat Ion trén tin hiéu cam bién. Bé lay tin hiéu chuan ta can
mach loc nhiu cho cam bién, diéu nay gay tri hodn khéng can thiét cho tin

hiéu cam bién.
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Dic biét 1a luc dong co khoi dong tin hiéu nhan duoc rat nho dan dén
diéu khién khéng chinh xac. Do vay phuong phap nay chi &p dung trong

pham vi tbc d han ché va c6 dic tinh khai dong nho.
HV

POWER GND

-

(a) virtual ground divider & filter

POWER GHC
P . ®)
Hinh 2.26: Po dién 4p cam ung bang diém trung tinh.
(a): diém trung tinh that
(b): diém trung tinh ao.

2.2. HE THONG PIEU KHIEN.

Hinh 2.27 1a so d6 nguyén ly phan diéu khién BLDC. Vi tri rotor cua
BLDC dugc doc théng qua 3 cam bién Hall.Tin hiéu nay duoc loc nhiéu va
dém, sau d6 dua vao BLDC controller va mach Hall pulses. Phan BLDC
controller dya vao tin hiéu tir vi diéu khién va tin hiéu tir cam bién Hall rdi
dua ra tin hiéu phi hop dén Mosfet driver dé diéu khién dong co. Mach Hall
pluses gom 2 cong X-OR c6 chuc nang giéng nhu mot encoder, tao xung

tuong ing khi dong co quay.
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Hinh 2.27: So d6 nguyén ly mach diéu khién BLDC.

Hinh 2.28 cau tao cua IC MC33035: IC c6 24 chan, dong dién 3 pha ra
trén chan 19,20,21 va tin hiéu ba pha dua vao trén cac chan 4,5,6. Cac cong ra
khac 1a chan 24,1,2. Cam bién dong dua vao chan 9 va 15. Mach dao dong not
dinh tan theo dién tré RT trén chan 8,10 va tu dién CT trén chan 10 va masse.
Chan 8 1a cong ra cta mirc dién 4p chuan. Chan 3 nhan tin hiéu dao chiéu
quay. Chan 22 chon goc pha cua céc tin hiéu cong ra. Chan 7 kiém soét dong
cong ra. IC 1am viéc véi chan 16 néi mass va ngudn Vcee vao chan 18 (va ca

trén chan 17). Chan 23 nhan tin hi¢u tao tac dung phanh.
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PIN CONNECTIONS

Brushless DC
Motor Controller

opome s er[1]°  [aaler
uput J
Wz|  [Blae
Fwd/Rev E E 60°/i207 Select [
o 24
- A [ ! P SUFFIX
o J g, [ 208 - D PLASTIC PACKAGE
o Outputs CASE 724
(Selefl  [1e]e
Output Enable | 7 | 18] ve ,
Refersnce Ouput |L 17 |Ver » \ %
Current Sense 4 E Gnd
Noninverting Input y
Oscttator [10] 15 ff”w';ﬂ"“':gsﬁ“; DW SUFFIX
oo b e PLASTIC PACKAGE
Noninverting Input L E Fault OQuput CASE 751E
Error Amp 12 13 Eror Amp Ouy/ (SO—24L)
Inverting Input PWM Input
(Top View)

Hinh 2.28: Cau tao IC MC33035.

So d6 khéi bén trong MC33035 duoc trinh bay trong hinh 2.29. Tin hiéu
diéu khién va tin hiéu hoi tiép tir cac cam bién Hall dugc dua vao khéi Rotor
position decoder. Khéi nay giai ma tin hiéu tir ba cam bién Hall va dua ra
xung diéu khién twong Gmg nhu trong hinh 2.30. MC33035 diéu khién téc do

dong co bang cach diéu rong xung 3 khoa tang dudi.
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D IO PPl 4
l Noninv. Input 11| Errer Amp 45X e =]
S 3 20 Bottom
| Araser 12 i S =0 By 0 Diive
| = TFastr | oWl Shutdown - Ta |l Outputs
SR 13| z Latch 4|
Error Amp Out | 'R q \ . 19 ¢
B B8)
PWM Input : S r.jD_ D, I
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152 | | _‘Y‘D&
T | [L8 s | s, Current Sense Input
Sink Only | = —15.? Current Sense
|“gy>- - Positve True Reference Input
—+ LogcWith ~— —— T ————
Hysteresis
So dé khéi chire nang
cua IC MC33035
Hinh 2.29: So d6 khoi chirc nang cua 1IC MC33035.
Inputs (Note 2) Outputs (Note 3)
Sensor Electrical Phasing (Note 4) Top Drives Botom Drives
60° 120° Current
Sa Sz Sc [ Sa Sg Sc | FR Enable Brake Sense (A; By C; | Ag By Cg |Faul
1 0 0 1 0 0 1 1 0 0 Q 1 1 0 0 1 1 {Nota 5}
1 1 0 1 1 0 1 1 0 0 1 0 1 0 D 1 1 FR=1
1 1 1 Q 1 0 1 1 0 Q 1 D 1 1 0 0 1
0 1 1 0 1 1 1 1 0 0 1 1 0 1 0 0 1
g 2 i |la & *|3 1 0 g it 1 0|0 1 of1
o o0 o [1 o 1| 1 1 0 0 o 1 1|0 1 o 3
T 0 0 |1 0 0| 0 1 0 0 1 04 0 D[ 1| (e
1 1 0 1 1 1] 0 1 (1] Q0 1 1 0 1] 1 0 1 R=0
1 1 1 0 1 1] (] 1 0 0 a 1 1 0 1 0 1
0 1 1 0 1 1 o 1 0 0 a 1 1 0 D 1 1
0 0 1 0 0 1 0 1 0 o 1 0 1 0 D 1 1
0 0 0 1 0 1 0 1 0 1] 1 0 1 1 0 0 1
o 1 oo o ofX X & X |1 i 1|8 0 0| 0 | duesh
1 0 1 1 1 1 X X 1 X 1 1 1 1 1 1 0 é'r_:oleTl
o 1 o [0 o o X X 1 X s 3 H|l4 1 | @ ke = 1
v v v v v v X 1 1 X 1 1 1 1 1 1 1 (Note &)
A4 Y v v v v x 0 1 X 1 1 1 1 1 1 0 {Note 9}
v v v v v v X D [} X 1 1 1 0 D 1] 0 {Not= 10)

Hinh 2.30: Gia trj cong ra cia MC33035.
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Trén hinh 2.31 Ia hinh anh d6 rong xu ng cua 1C33035.

Capacior Cy —_
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Out’PNM -
Input
Current
Serse nput
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—
—— |
—
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Lalch “Set”
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Top Drive
Outpus

%
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Bottom Drive
Outpus

Faul Ouput

|
I I I
I I I I I

Hinh 2.31: Bg rong xung caa MC33035.

Do rong xung c6 dugc do bo so sanh dién ap giita chan sé 10-chan dao
dong dang tam giac do dao dong trén Ry va Cr va chan sé 13-PWM input.
Hinh 2.31 cho thay MC33035 so séanh hai tin hiéu analog. Trong khi giao tiép
tir vi Xt 1y téi MC33035 1a PWM. Do d6 mé hinh diéu khién téc do dong co
bang cach nang tin hiéu PWM 1én tin hiéu ap cao, va dua vao chan sb 13. Nhu
trong hinh 2.32 v&i V4 la nhan tin hiéu PWM tur vi xu ly, V=0.
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Hinh 2.32: Biéu khién PWM theo 2 cong vao.
Trong mach diéu khién dong co nay con c6 phan bao qua dong dién,

nham bao vé FET trong trudng hop quéa dong. So dd nguyén 1y hinh 2.33.
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Hall Current Amplifier Over Current

Hinh 2.33: Mach bao vé qua dong cho MOSFET.

Mach don gian chi gom khuéch dai dién ap trén dién tro R, dién tré do
dong qua MOSFET. Dién ap tai diém ITRIP (sau khi duoc khuéch dai) nay
mang thong tin dong dién qua MOSFET, duoc so sanh véi dién ap tham chiéu
boi op amp LM358. Gia tri tham chiéu nay dugc thiét lap sao cho khi dong co
lam viéc binh thuong thi nd 16n hon gia tri 4p trén diém ITRIP. Mot khi qua
dong xay ra diém ITRIP nay s& tac dong lam BLDC controller ngat tin hiéu
cong ra. Tin hiéu qua dong nay ciing duoc béo vé cho vi xt 1y biét qua opto
cach ly Pc917.

2.2.1. So @d khoi mach xe dap dién.

uzecﬁL
14 .

1 2k . l| 13 Cac khéi chirc nang

03 V3
U2A 1. Tay khién dung cam bién Hall.
, - 2. Khoa thang KEY2.
} 3. Khéi thang ngat dién.
r?}*—g —7 *{ 4. Nguédn én ap +5V.
11494 5. Mach tao dang song rang cua.
1 | , 6. Xung diéu bién d rong (PWM).
I — | 12 7. Tang thuc dao pha véi Q1.
| | | 11 8. Tang céng suat voi Q2.
4 4 7 9. Dién tré lay tin hiéu hdi tiép.
6 | — 18 116 10.Mach hoitié
0 ) -Mach hoi tiep.
4 PN 11. Motor DC loai choi than.
L TL434 —— J 12. Diode dap bién dién ap nghich.
B R——" VOMOS | eyt 13. Mach 6n ap dung transistro Q3.
14. Mach hién thj véi cac Led.
= Nguén 5. Mach bao vé thiéu ap.
o i 9 9 j ac qui 6. Khoa dién chinh.
i

-

Hinh 2.34: So d6 khdi mach xe dap dién.
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Hé thdng diéu khién xe vdi tay khién (quen goi 1a tay ga, 1am ting giam
tbc) dung linh kién ban dan lam viéc theo hiéu ung Hall (1), ddy 1a mot dang
linh kién cam tng theo tir truong. Va khoa dién co tic dung lam thing xe (2).
Xe hoat ddng voi ngudn dc-qui thudng 1a 36V (12V x 3), ngudi ta dung mach
6n ap voi céc transistor va cac diode Zener (13) dé c6 cac muc ap on dinh
dung cép cho cac mach dién khéc, con dung mach do mirc 4p ngudn (14) cho
hién thi bang Led va ciing ding mach bao hét ngudn (15), va nhiéu mach chi
béo khac. Trong mach, dung mdt IC diéu chinh cong suit theo dang xung diéu
bién d6 rong TL494. Trong IC c¢6 mach tao ra dang song tam giac (5) (hay
dang ring cua) va mach l1dy mau dé chuyén tin hiéu ra dang xung diéu bién d6
rong PWM (6). C6 mach tao ra muc ap 6n dinh 5V dung lam muc ap mau (4)
cap cho cac tang so ap. Mach cdt ngudn khi phanh xe (3). Xe dap can mot
ngudn quay bang dién, ngudi ta dung motor DC hay dung motor cam {mg tir
(11), ngang motor phai dung diode (12) dap dién ap nghich phat ra tir cac
cudn cam trong motor. Tang cong suit (8) thuong 1a cac transistor MOSFET
loai cong suat, n6 déng md theo xung diéu bién do rong (PWM) trén cuc
Cong, tin hiéu nay qua tang khuéch dai thuc (7) v6i cac transistor loai hai moi
ndi, xung PWM kich thich vao cuc Cong (Gate) cua céc transistor MOSFET.
Trén cuc Ngudn (Source) nguoi ta dit mot dién tré nhé Ohm (9) dé 14y tin
hiéu cip cho mach tao tac dong hoi tiép nghich (10). Tac dung hdi tiép nghich
dung dé 6n dinh hoat dong cua mach diéu khién trong 1C494, qua mach hoi

tiép ngudi ta co thé 6n dinh lyc quay cta dong co.
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2.2.2. Mach diéu khién téc d dong co xe dap dién.
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Hinh 2.35: Mach diéu khién xe dap dién sir dung 1IC MC 33035.

Péi vai diéu khién dong co BLDC diéu khién bang viéc dua tin hiéu vao
cam bién vi tri roto cta hall dat trong dong co. Mach nguén sir dung LM7815
tao ngudn 15V cap ngudn hoat dong cho cac khau cho mach diéu khién dong
co. Trong mach ta stt dung IC MC33035 dé diéu chinh toc d6 dong co.
MC33035 c6 nhiém vu tao nguén tin hiéu diéu chinh do rong xung PWM.
Céac chan 2, 1, 24, 21, 20, 19 1a cac dau ra cia MC33035 dwa vao 3 IC IR2103
dé diéu khién dong cit 6 MOSFET IRF3205 dua vao 3 pha ciia dong co. Céc
chan 4, 5, 6 1a 3 chan dugc dua vao tu IC hall tac dong dé diéu khién

MC33035.
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2.3. NGUON ACQUY.

Acquy 1a nguén dién tha cap khdng thé thiéu trong nganh cong nghiép
cling nhu trong doi sdng hang ngay mic du bay gid ngudn dién xoay chiéu
dugc cung cip rat 6n dinh. Trong cac nha may dién vé tram bién &p ngudn
thao tac 1am nhiém vu cung cap dién cho cac thiét bi: bao vé role, ty dong
hoa, diéu khién, tin hiéu, &nh sang su ¢, cac co ciu tu dong quan trong... Do
d6, ngudn thao tac can c6 do tin cy cao, cdng suat caa ching phai du Ion va
dién ap trén thanh gop can cd su on dinh 16n. Muén vay, cac ngudn va ludi
dién phan phdi dong thao tac can c6 do du trix 16n.

Ngudn thao tac c6 thé 1a mot chiéu hoic xoay chidu. Xong dé co do tin
cay cung cap dién va cau tao cua céc thiét bi tha cap gon nhe, don gian trong
c4c nha may va tram bién ap 16n nguoi ta thudng ding ngudn thao tac 1 chiéu
mac du gia thanh caa ching rat dit va van hanh khé phic tap. Acquy 1a ngudn
thao tac 1 chiéu sir dung rong rai trong cac nha may dién, tram bién &p va céac
tng dung khéc. Acquy 1a ngudn thao tac tin cdy vi su lam viéc cua ching
khong phu thudc vao cac diéu kién bén ngoai va dam bao cho cac thiét bj dién
thir cap lam viéc t6t ngay ca mat dién trong ludi dién chinh cta nha may va
tram bién ap.

Binh acquy tich trit nang luong cho hé thdng dién, duoc st dung lam
ngudn cung cap cho mach dién. Khi dong dién théng mach, acquy s& phong ra
dong dién 1 chiéu qua mach dién va céc thiét bi ndi véi céc cuc cua no.

Dong dién binh &cquy tao ra do phan ng hda hoc hoac gitra nhitng vat
liéu trén ban cuc va axit sulphuric trong binh hay con goi la chat dién giai.

Sau 1 thoi gian sir dung nang luong du trir trong acquy sé& can kiét dan.
Tuy nhién ning luong d6 ¢ thé dugc sac lai bang cach cho 1 dong dién bén

ngoai di theo chiéu nguoc lai véi chidu phat dién cua binh.

46



2.3.1. Céu tao chung ciaa mét binh acquy

Binh acquy duogc l1am tir mot sé té bao (cell) dat trong vo boc bang cao
su cting hay nhya ctng. Nhitng don vi co ban ciia mdi té bao 1a nhitng ban
cuc duong va ban cuc am.
Nhitng ban cuc nay cé nhitng vat liéu hoat hoa nam trong cé4c tam luéi phang.
Ban cuc duong sau khi sac 1a peroxit chi (PbO,) c6 mau nau.

Mbt nhém ban cuc dugc han lai véi nhau vao mot dai mot cach ndi tiép.

Ban
Vch o
Ban cuc ac duong
A ngan
am
S %
e
\ Nudc
S s | e
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Hinh 2.36: CAu tric chung caa mét té bao acquy.

Cac ban cuc am va duong xen k& nhom ban cuc 4m thuong nhiéu hon
ban cuc duong 1 ban khién cho ban cuc &m nam bén ngoai nhém ban cuc, cac
ban cuc dugc Xép ngin cach voi nhau bang nhitng tim ngan xop. Nhing tim
ngan x6p cho phép chat dién giai di nhanh qua cac ban cuc. Mot bo nhitng sap
xép nhu vay goi 1a mot phan tir (element).

Sau khi sap xép 1 bo phan nhu trén né duoc dit vao 1 ngin trong vé binh
4cquy. O binh &cquy c6 nap day mém, céc lap té bao duoc dat 1én. Sau d6
nhitng phién néi dugc han vao dé ndi cac cuc lién tiép cua té bao. Trong cach
ndi nay cé4c té bao dugc ndi lién tiép. Cudi cung nip day binh acquy duoc han
vao.
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Binh acquy c6 nip day chung lam giam duoc sy an mon trén vo binh.
Nhitng binh ac quy c6 ban cuc ndi di xuyén qua tim ngan cach ting té bao.
Diéu nay 1am cho acquy van hanh tét hon bai vi ban ndi ngan va nap day kin.

Pau ndi chinh cua acquy 1a cuc am va cuc duong. Cuc duong 16n hon
cuc am dé tranh nham Ian dién cuc.

Nip thong hoi duge dit trén ndp mdi té bao. Nhitng nap nay c6 2 muc
dich:

- Pé day kin té bao ac quy, khi can kiém tra hay thém nudc nguoi ta s&
m& nap day nay.

- Khi sac binh ngudi ta cling mod nap ddy nay dé chat khi ¢ thé thoat ra.
MJi té bao acquy co dién thé 2V, acquy 6V co ba té bao mac ndi tiép, acquy
12V ¢6 sau té bao mac ndi tiép... Vi vly muédn co dién thé cao hon nguoi ta
méc ndi tiép cac té bao vai nhau.

2.3.2. Chu trinh phéng di€n caa acquy.

Khi binh 4c quy duoc ndi ra dé tao ra 1 mach dién khép kin, dong dién di
tir binh 4c quy ra, chu trinh phong dién bat dau. Dong dién duoc tao ra do
phan &ng hda hoc nhu sau:

Oxy trong ban cuc duong két hop véi hidro trong axit dé tao thanh nuéc,

Pb ¢ ban cuc duong két hop véi géc sunfat chi.

~N 7
— 0O

Hinh 2.37: Cach thic binh acquy tao ra dong dién.
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Khi qua trinh phéong dién tiép dién dung dich lodng dan cung véi sy tich
tu sunfat chi & ban cuc dén 1 lic nao d6 phan ung hoa hoc cham dut va ac
quy khdng tao ra dién nira ta néi né da hét dién. Mudn st dung lai ta can phai
sac 4cquy bang 1 ngudn dién ngoai véi cudng do thich hop.

Khi lam viéc binh dcquy dong vai trd nhu mot may phat dién. Diéu nay
Xdy ra nhu sau:

e Binh 4c quy cung cép dién cho hé thong dién va tré nén phat dién.

e May phat dién cung cip dong dién nguoc lai cho binh &c quy, néi céch
khac la sac acquy.

e Mach diéu hoa dién thé, giéi han dién thé sac trong 1 pham vi an toan
dé 4cquy khong bi sac & muc d6 qué lon.

Nhitng phan @ng hoa hoc xay ra trong chu Ky sac nguoc lai véi phan tng
trong chu ky xa dién.

Sunfat chi ¢ hai ban cuc tach thanh Pb va S0, con nuéc tach thanh hidro
dé tao ra H,S0, ciing ldc nay oxi két hop voi chi ¢ ban cuc duong dé tap ra
Pb0,.

Chung ta ghi nhan riang nudc 1a yéu té v cing quan trong trong phan
ing hda hoc cua binh dcquy. Nudc tinh khiét dung dé cham binh 1a mot van
dé tranh cdi con dung nudc cat dé cham binh 13 tét nhat. Nudc cd tap chat s&
lam giam tudi tho va can tré sy van hanh cia acquy.

2.3.3. Cac loai binh acquy.
Co hai loai binh acquy la loai kho va loai uét.
2.3.3.1. Binh ac quy loai kho.

Binh 4cquy c6 day da moi phan tir duoc xac ddy nhung khong c6 chta
dung dich dién giai cho dén khi dem ra st dung. Nhu thé n6 roi khoi nha may
trong tinh trang kh6. Mot khi dugc kich hoat dem ra sir dung né ciing giéng

acquy udt khéac.
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O nha may acquy duoc sac nhu sau: dong dién mot chiéu dugc chi dinh
qua cac ban cuc, khi nhirng ban cuc nay dugc nhang trong dung dich dién giai
1a H,S0, yéu. Cac ban cyc sau khi dugc sac dugc lay khoi dung dich dién giai,
rira trong nudc va say kho hoan toan. Sau dé duoc Iap vao binh acquy.

Binh acquy khd duy tri tinh trang sac dién caa né néu khéng khi am
khong xam nhap vao trong cac té bao cua binh. Néu dem ra dé noi thoang mat
khd réo loai binh acquy nay van cé thé sir dung tét.

Acquy kho dugc kich hoat bang cach chim nudc dién giai vao binh
trong diéu kién thuong. Viéc kich hoat duoc 1am nhu sau:

e D6 nudc dién giai vao toi mic quy dinh.

e Do trong lugng riéng nude dién giai.

e Dé yén vai phut kiém tra lai mac chat long trong timg ngan. Néu can
cham thém nudc dién giai.

e Kiém tra lai dién thé hé mach cua acquy. Néu dién thé acquy 1a 12V
hay hon, c6 thé sir dung. Néu dién thé tir 10V dén 12V sac lai binh &cquy.
Néu dién thé khong téi 10V thi coi nhu binh gip van de.

e Kiém tra sau cung la do trong luong riéng nudc dién giai. Néu chi sb
doc dugc ha xudng 0.03 so vdi lan do trude d6 can sac lai binh &c quy.

e Sac mot binh méi tir tir dé dam bao acquy day du dién.

e Sau khi binh dcquy duoc dua vao hoat déng ta chi can thém nudc cat,
khong dugc thém axit.

e Sau khi dua vao sir dung bao tri theo ché do bao dudng binh thuong.

Nhitng binh ac quy kho thuong duoc cat gitt & noi mat va do am thap.
DPam bao nhiét do tir 16° dén 32°. Trong nhimg diéu kién nhu vay acquy co
thé giit nhiéu nam ma van con dién. Trong nhitng diéu kién khong tét acquy
mat dién trong vai tuan. Thuan loi caa binh ac quy kho 1a khéng bi sulfat hoa

va hao mon trong khi ton trit nhu binh ac quy uét.
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2.3.3.2. Binh acquy wét.

Acquy udt ¢ cac phan tir duoc sac va d6 day axit tai xuong. Ac quy uét
khong giir duoc dién trong thai gian ton trir va phai duoc sac lai dinh ky.

Trong thoi gian ton trir mic du ac quy khdng sir dung phan ang hda hoc
Vvan xay ra nhung cham va 1am cho 4c quy mat dién dan. Pay 14 hién tuong ty
Xa dién.

Mirc @6 tu xa dién dién ra khac nhau tuy thudc vao nhiét d6 nude dién
giai. Mot &c quy sac day du cit giir trong phong nhiét do 38°C s& hoan toan
mét dién trong 90 ngay, néu & nhiét do 16°C thi nd chi mat mot it dién.

2.4. MACH SAC ACQUY XE PAP PIEN SU DUNG IC UC3842.
Trén hinh 2.38 la hinh anh mach sac acquy xe dap dién sur dung IC UC3842

12 4

82400V 1032K 7,69
QPV\/ g PH—— D @ O % TL431A m
l l Binh acquy 24V K L 2 3
220VAC =

104/630V

10K é
Power —_—
330
OBVAA 10K

Mach sat ngu(in 24VDC vé lai theo mach thi trusng 2008 ( TPT )

Hinh 2.38: Mach sac acquy xe dap dién sir dung IC UC3842.

51



IC UC3842 c6 8 chan va nhiém vu cua cac chan nhu sau:
- Chan 1 (COMP): day la chan nhan dién ap so sanh, dién ap chan sb 1tilé
thuan voi dién &p ra, thong thudng trong mach ngudn,chan 1 khéng nhan ap
hoi tiép ma chi dau qua mot R sang chan s6 2.
- Chan 2 (Vgs): ddy 1a chan nhan dién &p hoi tiép, co thé hoi tiép so quang
hoac hdi tiép truc tiép tir cudn hoi tiép sau khi di qua cau phan ap, dién &p hoi
tiép vé chan 2 ty 18 nghich voi dién &p ra, néu 1 1y do nao d6 1am dién ap dua
vé chan 2 tang 1én thi dién &p ra s& giam thap hoic bi ngat.
- Chan 3 (Current sense): chan cam bién dong, chan nay theo doi dién ap &
chan S cua dén mosfet, néu dong qua mosfet ting => dién ap chan S s& tang
=> dién &p chan 3 s& ting, néu ap chan 3 ting dén ngudng 0,6V thi dao dong
s& bi ngat, dién trd chan S xudng mass giam khoang 0,220hm, néu dién tro
nay tang tri sé hoac bi thay d6i tri so 16n hon thi khi chay c6 tai 1a ngudn bi
ngat.
- Chan 4 (Rt/Ct): chan ndi véi R-C tao dao ddng, tan sé dao dong phu thudc
vao tri s6 R-C ¢ chan 4 dé dong pha gitra tan s6 dong vai tan s6 dao dong
ngudn, diéu d6 dam bao khi dong hoat dong tiéu thu nguon thi Mosfet nguon
cling s& ma dé kip thoi cung cap, diéu do lam dién ap ra khdng bi sut ap khi
cao ap chay.
- Chan 5 la Mass
- Chan 6: 1a chan dao dong ra,dao dong ra la dao dong xung vudng c6 do
rong co thé thay doi dé diéu chinh thoi gian ngit mo cua Mosfet thay doi thi
dién ap ra thay doi.
- Chan 7 1a chan Ve, dién ap cung cap cho chan 7 tir 12V dén 14V,néu dién
4p giam duoi 12V thi dao ddng c6 thé bi ngat, dién ap chan 7 duoc cap qua
tré moi, khi ngudn chay dién ap nay duoc bd xung tir cudn hoi tiép sau khi

ching dugc chinh luu va loc.
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- Chan 8 (Vref): ddy la chan tir IC dua ra dién &p chuan 5V, dién &p nay
thuong ding cung cap cho chan dao dong s6 4, ngudi ta thuong thiét ké mach
bao vé bam vao chan 8 dé khi nguon co sy cb s& lam mét ngudn chan 8 =>
mach ngit dao dong.

- Mach hién thi chi mtc 4p ngudn caa acquy.

7’?2& IC so ap
LED!
3
13 _L1o =
LED2 6:«5
9

14 0? 1k

LED3 ?Jas Céau chiaap | Ngudn
y : T = Ngudn én a 32\/

LED4 1O 9 P 3.6k

Ejm
g 2 B " 1y
4y ow
5 i R3 12 AL Day trang
+—O

Hinh 2.39: Mach hién thi mac &p nguon acquy.

e Daiy 1a cac tdng so &p, ta c6 thé dung cac ting khuéch dai toan thuat (Op-
Amp) dé 1am cac tang so &p, nga ra dat cac Led hién thi mac ap nga vao.
Nguoi ta ding mach nay dé hién thi chi mac &p caa nguon pin acquy.

e Trong mach: R1 (3.6K) va diode Zener 11V dung tao ra muc ap chuén,
qua cac dién tré chia ap R3 (12K), R4 (1K), R5 (1K), R6 (1K), R7 (20K) tao
ra cac muc ap ngudng cip ap mau cho cac tang so ap. Tin hiéu iy trén day
den qua mach chinh ap v6i R8 (17K), chiét ap W (10K) va R9 (12K), dién ap
nay cung lac dua vao cic ting so ap. Chung ta biét, khi dién ap vao mot tang
so 4p, néu murc ap nay cao hon muc ap ngudng thi Led ¢ nga ra s& dugc cap
dong va phat sang. Vi cac Led méc ndi tiép, ching ta c6 mach hién thi mic
ap voi cac Led sang dan 1én. C1 1a tu loc nhiéu tan cao trén mach cép ap

chuan.
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CHUONG 3.

XAY DUNG XE PAP PIEN TU XE PAP THUONG
NHAN HIEU HPU

3.1. MO DAU.

Hién nay do nhién liéu hoa thach ngay cang khan hiém. Cac phuong tién
giao thdng st dung dong co xing, dau c6 luong khi thai 16n gay 6 nhiém mai
truong khi str dung nén ngudi ta da bat dau nghién ciu sir dung xe dap dién.
Nhung hién nay gia thanh ciia mot chiéc xe dap dién van con qué cao khong
thé pho bién rong réi. Viéc giam gia thanh xe dap dién 1a muc dich dé cho xe
dap dién duoc pho cap rong rai. Xuat phat tir yéu cau dé tac gia nghién cau
chuyén mot xe dap thudng thanh xe dap dién.

3.2. CAC BQ PHAN CAN THIET PE PUA XE PAP THUONG THANH
XE PAP DIEN.

Pé thiét ké, xay dung mot chiéc xe dap dién tir xe dap thuong can nhiing

bo phan sau:
- Dong co dién.
- Hé thong diéu chinh toc d6 dong co.
- Hop dién.

- Nguén acquy va bd nap acquy.

3.2.1. Pong co dién BDC.
3.2.1.1. Giéi thiéu chung vé dong co dién.

Pong co & day ta sir dung dé ché tao xe dap dién 1a loai dong co mot
chiéu chéi than (Brushed DC Motor) cong suat 380W cap dién ap 36v.

Trong cong nghiép ché tao xe dap dién sir dung dong co dién mot chiéu
chéi than (BDC) twong ddi 16n boi nhitng wu diém ndi bat nhu kha nang diéu

chinh té¢c d6 tot, o nhiéu uu viét hon so véi cac loai dong co khac. Khong
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nhitng c6 kha ning diéu chinh tbc do d& dang ma céu trdc mach luc, mach
diéu khién don gian ddng thoi lai dat chat lwong diéu chinh cao trong dai diéu
chinh téc d6 rong va kha ning mang tai 16n. Pong co BDC 1a loai dong co
mét chiéu c6 chdi than c6 thé 1am viéc & ché a6 may phat hoic ché do dong
CO.

Hinh 3.1 14 anh cua dong co dién BDC lp cho xe dap dién.

Hinh 3.1: Bong co dién BDC.

O dong co xe dap dién vo bén ngoai duoc 1am bang gang. Dong co nay
Ia loai dong co kin nudce khi di troi mua nudc s€ khong vao dugc bén trong.
Xung quanh dong co ¢6 cac 16 dé gan diia két ndi voi vanh gom 2 hang moi
hang 18 16.
3.2.1.2. C4u tao ddng co dién BDC.

CAu tao cua dong co BDC c6 thé chia thanh 2 phan chinh 1a: phan dong
(stato) va phan tinh (roto). Sau ddy s& di vao tim hiéu cAu tao cia dong co
BDC.
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a. Phan déng (stato).

O dong co xe dap dién thi truc quay s& dang yén Iic nay stato s& dam
nhan nhiém vy caa phan dong.

Hinh 3.2 1a anh chup stato dong co BDC

Hinh 3.2: Stato dong co BDC.

Stato dong co gdbm c6 nhitng bd phan chinh sau: cuc tir chinh, cuc tir

phy, gong tr, nép dong co.
- Cuc tur chinh

Cuc tir chinh 12 bo phan sinh ra tir trudng gom c6 18i sat cuc tir va day
quan kich tir 1ong ngoai 16i sit cyuc tir. Li sat cuc tir [am bang nhing 14 thép
k¥ thuat dién ép lai va tan chat. Cuc tir dugc gan chat vao vo may nho buléng.
Day quan kich tir duoc quan bang day dong boc cach dién va mdi cudn day
déu duoc boc cach dién ky thanh mot khdi va tam son cach dién trude khi dat
trén cé4c cuc tir. Cac cudn day kich tir dit trén cac cuc tir nay duoc ndi ndi tiép

véi nhau.
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- Cuc tur phu

Cuc tir phu dugc dit giita cac cuc tir chinh va dung dé cai thién doi
chiéu. L&i thép cua cuc tir phu thuong 1am bing thép khéi va trén than cuc tir
phu c6 dit day quan ma cau tao gidng nhu dy quén cuc tir chinh. Cuc tir phu
cling dugc gan vao vé may nho nhiing buldng.
- GOng tr

Gong tir dung dé 1am mach tir ni lién céc cuc tir, ddng thoi lam vo may.
Trong dong co nhé va vira thuong ding thép tdm day udn va han lai. Trong
dong co dién on thuong dung thép diic. C6 thé dung gang lam vo may trong
dong co dién nho.
- Nip dong co

Dé bao vé dong co khoi bi nhiing vat ngoai roi vao lan hu hong day quan
hay an toan cho nguoi khoi cham phai dién. Trong dong co dién nho va vira,
nap dong co con co tac dung lam gia d& 6 bi. Trong truong hop nay nap dong
co thuong l1am biang gang.
b. Phan tinh (réto).

O dong co xe dap dién truc quay roto ditng yén va sé dam nhan nhiém vu
ctia phan tinh.

Hinh 3.3 la anh chup réto dong co BDC.

ROTO CUA MAY DIEN MOT CHIET

CHGT THADN WA T 3O
Hinh 3.3: Roto dong co BDC.

57



R6to goi 1a phan wng bao gom: 16i thép, day quan phan tng, cb gop va
chéi than.

- L&i thép phan tng

L&i thép phan ung dung dé dan tir. Thuong ding nhiing tim thép ky
thuat dién phu cach dién mong & hai mat réi ép chat lai dégiam hao ton do
dong dién xody gay nén. Trén |a thép c6 dap hinh dang ranh dé sau khi ép lai
thi dit day quan vao.

- Day quan phan tng

Day quan phan tng la phan sinh ra suat dién dong va c6 dong dién chay
qua. Day quan phan tng thuong 1am bang day ddng cd boc cach dién. Day
quan dugc cach dién can than véi ranh cua 16i thép. Bé tranh khi quay bj viang
ra so suc ly tdm, & miéng ranh c6 dung ném dé de chat hoic phai dai chat day
quan. Ném c6 thé 1am bang tre, gd hay bakélit.

- C6 gbp va choi than

C6 gop géom cac phién gop bang dong dugc ghép cach dién, cd dang
hinh tru duoc gan ¢ dau truc roto. Cac dau day cua phan tir day quan roto noi
véi phién gop. Giita c6 gop cao hon mot chit dé han cac dau day cua cac
phan tir day quan vao céc phién goép duoc dé dang.

Chéi than duogc 1am bang than graphit, cac choi than dugc ty chat 1én ¢6
gop nhd 10 xo. Hopchdi than duoc ¢b dinh trén gia choi than va cach dién voi
gia. Gia choi than c6 thé quay duoc dé diéu chinh vi tri chdi than cho ding
chd.

- Tryuc dong co

Trén d6 dat I18i sat phan ¢ng, co gop, canh quat va 6 bi. Truc dong co
thuong dugc 1am bang thép cacbon tét.

Pé xay dung xe dap dién nhan hiéu HPU tir chiéc xe dap thuong tac gia
st dung dong co dién mot chiéu choi than c6 cac thong sé sau:

+ COng suat: 380W.
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+ Cép dién ap 36V st dung 3 binh acquy 12V — 7,5Ah
3.2.2. Bj diéu chinh téc do dong co.
Bo diéu chinh téc d6 dong co gdm 2 phan chinh:

- Tay ga xe dap dién.

- Mach diéu chinh téc d6 dong co.
3.2.2.1. Tay ga xe dap dién.

Tay ga xe dap dién 14 thiét bi duoc l4p tai ghi dong dé nguoi st dung tac
dong truc tiép lam thay doi toc do dong co truyén dong bﬁng thay ddi tin hiéu
dua vao bo diéu chinh téc d6 dong co.

Trén hinh 3.4 14 anh cua tay ga xe dap dién con trén hinh 3.5 1a so d6
khdi cua bo tay ga ndy. N6 gom cac bo phan sau:

Tay ga duoc thiét ké bang cao su dé khi cAm tao su ém 4 va mém

Tay ga xe dap dién gom c6 3 dau day dé ndi véi mach diéu chinh téc do

dong co.

Hinh 3.4: Tay ga xe dap dién.
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Sau day 1a so do khéi tay ga xe dap dién gom cd cac bd phan chinh sau:

- Onép
- Cam bién hall
- Khuéch dai thuat toan
- Xt ly tin hiéu

So dd khéi tay ga gom c6 3 chan:

1 12 ngudn cung cap cho tay ga hoat dong

2 12 n6i mass

3 1a dau ra cua tay ga dua vao mach diéu chinh téc do dong co

Supply
Voltage
0 Veoltage +Ve
Regulator Hall ON -
Sensor 1 |
OFF
X _ @
A>_ E Output
Transistar
Switch
Ov
Typical Hall Effect @
Switch Ground

Hinh 3.5: So d6 khéi tay ga xe dap dién.

Hoat dong cua tay ga nhu sau: Khi cdp dién vao chan 1tay ga sé qua mot
bo 6n ap dé 6n dinh dién ap va cip vao cac khau cam bién hall, khuéch dai
thuat toan va xu ly tin hiéu. Cam bién hall c6 tin hiéu dau ra 1 tin hiéu twong
tu dugc dua qua bo khuéch dai thuat toan dé khuéch dai tin hiéu. Tin hiéu ra
tr bo khuéch dai duge dua vao khau xir 1y tin hiéu roi dua vao dau ra. Tin

hiéu dau ra tuong ty dugc lay tir dau ra cua bo khuéch dai thuat toan hoat
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dong voi dién ap dau ra ti 16 thuan véi tir trudng di qua cam bién hall. Dién &p

dau ra duge xac dinh theo cong thic:

Vv, = RH[%B]

Trong d6: 'V la dién ap dau ra
Ry 1a dién tro
| 13 dong chay qua cam bién hall (A)
t 1a do day cam bién (mm)
B la mat do tur thong (Tesla)
3.2.2.2. Mach diéu chinh téc d$ dong co.

Trén hinh 3.6 1a so d6 nguyén ly bo diéu chinh téc d6 dong co BDC sir
dung cho xe dap dién thiét ké.

R1 R2
47k 47k

LBV
 — A
]
Ts
N
ORe
R4 u RS
10e SGIS2AN 15
c1 1 - 16
10u IN= VREF B‘E.ﬁr
ﬂ_— =Lz vin HE O
»—3 1 oscout Es 4
4 13
+SENSE CB e EE\‘B
5 SEMSE  CA 12 A= 100u T-
I - N ET TGND
I et swrown
AiGnD  come |2

R9
15k

R10 R11 —_ 4 —— ca Ri2 R13
150 47k —— 0.033u —— L 47k 4Tk

Hinh 3.6: So d6 nguyén ly mach diéu toc dong co BDC.

Cac ky hiéu trén so d6 nhu sau:

CN1, CN7, CN8: ndi véi 3 cau day cua tay ga trong d6 CN1 cip ngudn 5V
cho tay ga, CN7 la dau ra cta tay ga, CN8 ndi mass.
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CN2: cip ngudn 36V cho mach diéu khién
CNB3: ndi véi cuc (+) caa acquy

CN4: ndi vai cuc (+) cia dong co

CN5 ndi véi cuc (-) cia dong co

CNG6 ndi vai cuc (-) caa acquy

Trong so d6 diéu chinh téc d6 dong co BDC ta su dung phuong phap
diéu chinh dién ap dau ra tai(PWM - Pulse Width Modulation) diéu ché dua

trén sy thay do6i do rong cua chudi xung vubng dan dén sy thay doi dién &p ra.

Nguyén Iy hoat dong cia mach nhu sau: Cap nguon 36V tir CN2 cho
mach diéu khién qua R6 cip vao chan 15 IC diéu khién dong thoi cip cho
dong luc vao chan C cua Q5 va Q6. SG3524N tao ra xung diéu bién d6 rong
xung PWM cho ra trén chan 11 va 14, tin hiéu nay kich thich chan B ciaa Q5
va Q6 sau khi khuéch dai tin hiéu duoc tac dong vao dé diéu khién céc
transitor cong suat MOSFET Q2, Q3 két hop vai Q1 dé diéu khién dong co.

Sau dy 1a so dd chirc ning cac chan va so do khéi cua IC SG3524N:

- IC diéu bién xung (PWM) SG3524N
Trong hinh 3.7 1a so d6 cac chan cua IC SG3524N

IN— L} 1 REF QUT
IN+ |} 2 Vce
OSC OUT U 3 EMIT 2
CURR LIM+ |} 4 COL 2
CURR LIM- |} 5 COL 1
RT |} 6 EMIT 1
CTU7 SHUTDOWN
GND |} 8 COMP

Hinh 3.7: So do chan IC SG3524N.
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Chtric nang cua cac chan IC SG3524N nhu sau: SG3524N ¢6 16 chan
hoat dong vai dién &p Ve tir 8 - 40V: Chan 1,2 1a cong vao cua tang khuéch
dai so 4p. Chan 4,5 dé giam dong ngin mach. Chan 6,7 duoc méic 1 dién tro
va tu dién dé xac dinh tan s cua mach dao dong bén trong IC. Chan 8 nébi
mass. Chan 9 dé kiém soat va bu tin hiéu bo khuéch dai 16i. Chan 10 dé ngat
ngudén dau ra 5V cia IC. Chan 11, 12, 13, 14 1a cac dau ra cua cac tang
khuéch dai. Chan 15 cip ngudn cho IC. Chan 16 dau ra ctua &p 5V.

- So d6 khéi IC SG3524N
Trong hinh 3.8 1 so do khéi cua IC SG3524N

15 Reference - 16
Regulator T
re

fiL Vref

REF OUT

Vret | 12 oLt
. ”‘| \% EMIT 1
Vref T ’_Do— — coL2

| \
6 mn | h ‘ A2 Emm2

Oscillator 3 oscout

Vce

O

RT
cr L

V,
Vref h oo
IN- 1 -\K
IN+ 2 %‘\ Comparator
9 D\ Error Amplifier

COMP ————— 4

Vref
+

CURR LIM+ 2

CURR LIM- 51

p

10
SHUTDOWN
1kQ

10 k2
GND

Hinh 3.8: So d6 khéi IC SG3524N.

Hoat dong cta IC nhu sau: SG3524N 1a 1 IC diéu chinh d6 rong xung
(PWM) dugc sir dung trong mach diéu chinh dién ap. Cap ngudn nubi vao
chan 15 cua IC qua bd diéu ap lay ngudn 5v hoat dong bén trong IC. Khi tin
hiéu dua vao chan 1, 2, 4, 5 qua bo khuéch dai thuat toan cho tin hiéu dau ra
ndi tiép vai tin hiéu chan 9. IC hoat dong & mot tan sé ¢ dinh duge xac dinh

boi mot dién trg thoi gian Ry va mot tu dién thoi gian Cr. Dan dén mot doan
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duong ndi dién ap tuyén tinh & Cr va tin hiéu ra ¢ bo khuéch dai 151 duoc dua
vao bo so sanh. Pién 4p ndy dugc so sanh véi cac doan duong ndi dién ap
tuyén tinh tai Cr. Xung ra khau so sanh duoc ting cao sau d6 duoc dua dén
dau ra do xung lai flip-flop, dugce dong b chuyén bang cac dau ra dao dong.
Thoi gian cia xung dugce diéu khién boi gia tri cua CT. Cong COMP c¢6 thé
duoc sir dung dé kiém soat hoic thu tin hiéu cua cac bo khuéch dai 161 hoic
dé bu lai no.

Trén hinh 3.9 va hinh 3.10 Ia hinh anh caa mach diéu chinh téc d6 dong

co mot chiéu BDC.

Hinh 3.9: Mach diéu téc dong co BDC.
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Hinh 3.10: Mach diéu téc duoc dé trong hop dién.

3.2.3. Hop dién.
Hop dién duoc thiét ké hinh khdi hinh chir nhat 1am bang ton day 1 li
dam bao do cung cho ngudi ngdi lén.

Hop dién duoc thiét ké dé co thé chira duoc 3 acquy va mach diéu chinh
tbc do dong co. Hop dién duoc lam bang ton day 1li vai chiéu dai 30cm,
chiéu rong 18 cm, chiéu cao 12cm.Hop chia lam 2 ngin phan dau dé mach

diéu tdc phan sau dé acquy.

Trén hinh 3.11 va hinh 3.12 Ia hinh anh caa hop dién.
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Hinh 3.11: Mat nghiéng hop dién.
Ban 1& dugc dé ¢ dang sau va khoa hop dé ¢ phia truée. Nap hop dién
dugc thiét ké dé phu toan bo xuéng than hop lem dé chéng nudc vao bén

trong.

Hinh 3.12: L6t g6 va mat trong hop dién.
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Bén trong hop dugc 16t g6 dé dam bao cach dién, 6 mit cua ngan dé
acquy duogc 16 thém mut dé dan hoi tao sy ém 4, giam tiéng on céc linh kién

bén trong khi di xe bi X0c.
3.2.4. Bo acquy va bé nap.
3.2.4.1. B¢ acquy.

Acquy gom c6 cac ban cuc bang chi va & xit chi ngdm trong dung dich
H,SO,. Cac ban cuc thudng cd cau tric phang, dep, dang khung luéi, 1am
bang hop kim chi antimon, c6 nhéi cac hat hoa chat tich cuc. Cac hda chat

nay khi dugc nap day 1a PbO, & cuc duong, va Pb & cuc am.

Cac ban cuc duoc ndi véi nhau bang nhitng thanh chi & phia trén, ban
cuc duong ndi véi ban cuc duong, ban cuc am néi véi ban cuc am. Chiéu dai,
chiéu ngang, chiéu day va sb lugng céc ban cuc s& xac dinh dung luong cua
binh acquy. Théng thuong, cac ban cuc 4m duoc dit ¢ bén ngoai, do do sd
lugng cac ban cuc &m nhiéu hon ban cuc duong. Cac ban cuc &m ngoai cing
thuong mong hon, vi chiing str dung dién tich tiép xtc it hon.

Trén hinh 3.13 va hinh 3.14 Ia hinh anh ctaa bo acquy Globe 7,5Ah

| :/ ;’4.,' ‘ e 2 |

\b”.d‘.jv.

Hinh 3.13: Acquy Globe 12V - 7.5Ah.
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Hinh 3.14: 3 Acquy mac ndi tiép.

Acquy globe sir dung dugc san xuat béi Cong ty TNHH Lelong Viét
nam Ia loai acquy chi khd mdi binh gom c6 6 ngan 2v dugc ndi tiép nhau, 3
binh gdm 18 ngin 2v dugc ndi tiép. Bén trong acquy gom cé vach ngan, ban
cuc am, ban cuc dwong va nudc dién giai dé hinh thanh nén 1 binh acquy.
Bén trén acquy c6 nip day chung Iam giam duoc su dn mon trén vo binh.

3.2.4.2. B nap acquy.

Trén hinh 3.15 1a so d6 nap acquy 36V

1]t
36V
Ri R2 R3
22 2 %7

D5 1 e
T SA T~ 1000uF/EI
i
15vac 4 RE o
10k ut
2 R, 0 oz
[ a1
o .| 2383 L
3 a7
o -
w74t infe4n
D4
RE LED
A 3

+ C2
A~ 1000uFE

Hinh 3.15: So db nap acquy 36V.
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Nguyén ly hoat dong: Bién ap trong so do ta dung bién ap ha &p 3A
220Vac — 15Vac. Dung chinh lwu nhan déi dién ap cho qua cau diode qua tu
ldy ngudn 43Vdc. O trong mach ta sir dung IC 741 két hop véi smith trigger
dé so sanh dién 4p. Ban dau khi dién 4p acquy chua day thi dau ra cua LM
741cao fet hoat dong cap ngudn dé sac. Khi acquy day dién ap khoang 40V
lac nay dién &p & chéan 2 ting 1én dau ra cia LM 741 thap IGc nay fet ngat va
cit dién &p sac.

Duéi ddy 1 hinh anh mach nap acquy 36V va bo nap dugc dé trong hop
acquy.

k17

3
L

Vi

AN

Hinh 3.16: Mach nap acquy 36V.
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Hinh 3.17: Bo nap acquy 36V duoc dé trong hop.

3.3. THIET KE BO TRi CAC BQ PHAN CHO XE PAP DPIEN.

3.3.1. Vi tri dat dong co.

Két ndi gitta dong co va vanh sir dung 36 dila xe dap dién dai 20cm dugc
dan chéo doi. Pong co dugc thiét ké dat & banh sau cua xe phi hop dé tdi uu
vé mat thAm my, my quan va di day ngan nhat. Pong co sir dung 12 loai dong
co kin nudc, nudc khdng thé vao duoc bén trong khi di troi mua. Vi tri dat
dong co ciing phai thiét ké sao cho dam bao duoc d6 bén va tudi tho cho dong
co, va dé ¢ nhitng noi thoang mat. Néu nhu dé dong co ¢ nhitng noi ma ngap

nudéc thi rat dé hu hong dong co.
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Trén hinh 3.18 la anh dong co da dugc dan diia vao vanh.

Hinh 3.18: Bong co dugc dan diia.

Trong hinh 3.19 la vi tri dong co dugc dat ¢ banh sau xe.

Hinh 3.19: Pong co lip trén xe.
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Pé lap duoc banh xe vao xe thi ta phai vat bét 2 phia cua truc dong co dé
vira Véi 16 cang xe dap.
3.3.2. Vi tri @it acquy - diéu téc — hap dién.

Cac linh, phu kién cho xe duoc dé bén trong mot hop dién nhu mach
diéu chinh téc do, acquy. Trén hinh 3.20 Ia anh mach diéu téc dat bén trong

hop dién.

Hinh 3.20: Mach diéu tc trong hop dién.

Mach diéu téc duoc lya chon vi tri dé ngay dau trong hop dién thuan
tién cho viéc dau ndi day va gan 13 luén day dé ¢am bao thoang mét khi mach
hoat dong néu nhu nhiét d6 tang.

Bo6 3 acquy dé phia sau caa hop dién dugc ngin cach véi diéu tée bang
tam go va tim mat nén chat lai dé khi di xe vao nhiing noi g gé c6 thé giam
t6i da sy di chuyén cua acquy va ciing 1a dam bao tudi tho cua vo acquy. Bén
tréi bo acquy c6 dé 1 khe nho dé ludn day tranh di day 1én trén bé mat acquy

néu c6 su ¢ ho day dan dan dén cham chap gitra cac ban cuc acquy.
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Trén hinh 3.21 1a hinh anh 3 acquy Globe 12V - 7,5Ah mic ndi tiép bén trong
hop dién.

Hinh 3.21: Acquy dugc dé trong hop dién.
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Trén hinh 3.22 va hinh 3.23 la anh vi tri hop dién dugc dat trén yén sau xe

Hinh 3.23: Hop dién dé trén yén sau cua xe khi nhin xubng.
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O sau yén xe dit vi tri hop dién ¢ khoa nam trude dudi yén trude, ban I8
& dang sau dé dé dang khi mé ra dong vao va ciing thuan tién cho viéc dau ndi
hé théng dién véi dong co. Khi nguoi ngdi dang sau ¢ thé ngdi 1én duogc co
loi cho viéc che mua nang cao an toan cho cac bd phan bén trong mac du da
duoc thiét ké dé chong nudc vao bén trong va dam bao tham my cho chiéc xe.
3.3.3. Vi tri dat tay ga.

Trén hinh 3.24 12 anh cua tay ga da duoc gan vao ghi dong xe

Hinh 3.24: Tay ga dat trén ghi dong xe.

Dé lap duoc tay ga vao ghi dong xe néu ctr dé nguyén thi khdng thé cho
vao dugc ghi dong, néu ¢ cho vao duoc thi tay ga d6 s& khdng sir dung dugc
boi vi khi di xe s& bi xoay tay ga. Trudc khi cho tay ga vao ghi dong xe ddi
Véi tay ga bén trai thi cho vao ngdm nudc nong khoang 5 phut.Boi vai tay ga
phai ding chia luc ling thao dai & dau tay ga dé cho tay ga vao va xiét chit lai
dé khi di s& khdng bi xoay va chéng nudc mua vao bén trong lau ngdy sé

hong tay ga.
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3.4. LAP RAP VA HOAN THIEN XE PAP THUONG THANH XE PAP
PIEN HPU.

Qua trinh lap rap xe duoc trinh bay, hoan thién qua 6 budc co ban sau:
Két qua cia mdi bude déu c6 hinh anh gém cac hinh duéi day
Budgc 1: Chuan bi cac dung cu can thiét: dong co, co 18, tuavit, khoan sit,

cang can vanh, phu tung van dia, vanh xe...

Budc 2: Pan diia cho dong co.

- Khoan I8 & vanh va diia: diia st dung 1a loai diia phu hop véi chiéu dai tir
dong co dén banh xe do d6 khong thé vira 16 & dong co va trén vanh xe do vay
két hop ca khoan ban va khoan tay dé thuc hién thuan tién khoan 15 sao cho
phu hop.

- Pan diia, can vanh va lap xam 16p

+ Pan diia: khi dan dila phai giit dong co ludn nam bén trén so véi mat dat
dam bao trong qué trinh x6 diia vao 16 dong co diia khong bi udn cong bai vi
dong co sir dung c6 2 hang dila mdi hang dan 18 dila. Pila dan vat chéo 2 diia

1 sole dé bét vao vanh.
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+ Céan vanh: khi can vanh sur dung cang can vanh vira can vira tang sao cho
diia dugc nén chit vao vanh ciing nhu chiéu dai cac dila tir dong co dén vanh
xe bang nhau giam t6i da su sai léch dam bao dong co luén nam & chinh giira.
+ Lap xam 16p: trude khi ldp xdm 16p vao ta dé y mai sao cho nhing dau
diia con thira & trén vanh di va 16p 1 vong cao su 16t vanh dé tranh dau dia
choc vao vanh. Luu y 14p 16p vao truée lya va nan dé 16p dugc vao hét roi lap
xdm dua dau xdm vao 16 vanh truéc rdi dua tir tir theo 1 chiéu, sau khi lap
xong nan xung quanh dé dam bao xam vao déu sau d6 bom khoang Y do
cang nin xung quanh va dd sao cho xam 16p cing déu sau d6 bom cing han

dé ¢ thé str dung.

Budc 3: Lip banh vao xe.

Do chiéu day cta dong co to hon khoang cach 2 cang dudi dé lap banh
vao nén ta phai kéo din cang ra thém 1 chut, luu y kéo dan vira dé dam bao
cang khong bi giy va kéo déu ca 2 bén. Khi lip dua hop xich theo cang bén

phai dé khi lap dong co hop xich khdng bi cham vao dong co
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Truc dong co 1a truc $12 con nhitng két cau gan lién véi banh xe dap
thong thuong cho truc ¢ 10 Ién khi lap rap ta s& phai khoan va mé rong cac
long den, ma phanh va céac 16 dé vira véi truc $12 cua dong co. Khi da 1ap
banh vao xong ta xiét vit bén ngoai va lat nguoc xe lai ta ding 2 co 18 xiét va
chinh déu 2 6c 2 bén banh tir tir chinh sao cho banh vao gitta sao cho khi
quay banh khdng bi lang.

Budc 4: Lap mach diéu toc, acquy vao hop dién.

Diéu tc duoc dé ngan phia trén thuan tién cho dau ndi. Mach diéu téc
bat vao miéng gd 16t bén dudi hop dién nén chit mach xuéng dam bao khong

di chuyén khi di vao chd xéc.
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Acquy dé ngan phia sau nén chit 3 acquy bai 2 thanh gd bén trai va bén

phai mach diéu téc. Ngin dé acquy 16t mat dan hoi cAc mat dé c6 dan khi di

xe bi xéc bai vi trong lugng caa acquy nang dé bi di chuyén va va dap.
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Budc 5: Lap hop dién — tay ga vao xe.

Hop dién duoc két ndi véi yén sau xe bang cac 6c vit va nhiing thanh
két ndi & bén dudi dé co thé thao ra lap vao thuan tién d& dang cho viéc bao
dudng, stra chira xe. Oc vit va cac thanh két ndi gitra hop dién va yén sau xe
duoc xiét chat lai tranh nay khi xéc.

Khi lap bo tay ga vao xe thi can luu y. Tay ga néu dé nguyén thi khdng
thé cho vao ghi déng duge vi dé dam bao chat ché nha san xuat lam tay ga
bang cao su dé tao sy co dan va ém 4i cho ngudi cam 14i. Poi voi tay ga tréi
ngam nuéc ndng khoang 5 phit va dung tay ddy dudi tay ga vao tir tir, tay ga
phai thao dai & dau tay ga bang chia luc ling lua cho ' vao dau ghi déng %
vao dau tay ga dung long ban tay day tay ga vao tir tir roi xiét lai tay ga chat
lai. Day tay ga duoc luon song song voi day phanh tir ghi dong xudng gam

khung dén dudi yén xe trude va budc day bang bang dinh vao khung xe
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Budc 6: Hoan thién san pham xe dap dién HPU

O budc nay thi co ban lap rap d3 duoc hoan tit nhung ta van phai kiém
tra lai ky cang dam bao an toan, tinh nang k¥ thuat va kiém tra lan cudi trudc
khi cho ra chay xe.

Hoan thién bd sung cac logo, biéu tegng HPU
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- Mot s6 luu y khi lap rap xe dap dién:

+ Chon mua xe, cac linh phu kién lap rap & nhimg noi d¢am bao uy tin,
chat luong.

+ Khi ldp dong co luu ¥ giit cho dau day cé dinh dam bao trong qua trinh
lip rap khong bi mat tiép xuc cac dau dy bén trong dong co.

+ Dan diia can trong han ché trong khi dan diia bji méo do va cham. Khi
dan xong kiém tra lai vd mai nhitng dau diia con thira

+ Di day gon gang

+ Dbam bao an toan khi khoan, han...
3.5. NHUNG LUU Y KHI CHE TAO VA SU DUNG XE PAP PIEN.

Truéc khi van hanh xe nén chi y cac chi tiét nhu: binh dién, tay ga, tay
phanh. Py 1a budc rat quan trong nham giup ngudi sit dung sém phat hién
nhitng chi tiét hong hoc (néu co) dé kip thoi khic phuc, tao do an toan cao

cling nhu gitp xe van hanh tét nhat.

Tranh sir dung xe ¢ nhitng noi mua to, ngap nudc, khong dung voi nudc

c6 ap suat cao dé rua, Xit truc tiép vao xe.
Han ché ché qué tai so vai tai trong duoc thiét ké.

Khéng nén van hanh xe khi xe chuan bi hét dién vi néu cé sir dung thi

acquy can sach khi nap vao rat kho va khéng tét cho dong co.

- Chay xe:

Khi bat dau khoi dong ta 1én dap tro luc 1 vai vong cho xe dé dong co c6
thé van hanh tron chu. Khi xe vira khoi dong ta 1én tang toc do caa xe cham
cham, khong nén tac thoi van hét ga dé tranh 1am hu hong linh kién dién va
lang phi dién. Khi 1én doc hay ché ning ta nén dung chan dap thém dé tro luc
cho xe,kéo dai tudi tho cua acquy va dong co ciia xe. Trong qué trinh st dung

xe nén cd gang it phanh xe va it khoi dong xe dé tiét kiem dién. Xe duoc thiét
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ké trong tai chiu duoc khi chay xe khéng qua 100kg. Khi chay xe 1én giam
bét di vao nhitng noi séc dé dam bao tudi tho cho xe.
- Dung xe:
Khi ding xe hay khi xudng xe dé dit xe thi ta I&n tit khoa dién dé tranh
vO Y vin tay ga khién xe dot nhién khoi dong gay nguy hiém.
- Gitr gin xe hang ngay:
Kiém tra cac bo phan chuyén dong cua xe ¢6 van hanh tron chu khéng,
néu khong thi sé tra thém dau ma.
Kiém tra day phanh xe xem c6 bi mon, dut khong.
Néu 1 thoi gian dai khéng str dung xe thi ta nén bd sung dién cho acquy
dé kéo dai tudi tho cho acquy.
Xe nén dugc dé ¢ nhitng noi khé rdo tranh am uot.
- Kiém tra va bao dudng dinh ky linh phu kién xe:
Pé xe dap dién duoc st dung mot cach tot nhat can phai bao dudng
dinh ky,lau chui va kiém tra mot sé van dé sau:
+ Banh trudc, sau co thich hop khdng?
+ Baga, cac bd phan xe da sach chua?
+ Van I6p ¢3 mon chua?

+ Moay o c6 can thém dau khong?

=+

Oc va bu 16ng di vin chat chwa?

+ Sau khi di mot thoi gian hay kiém tra nan hoa c6 du do cang khong?

+ Pong co, binh dién, tay ga khong duoc tu théo, khi gap bat cir van dé gi
hay mang dén dai ly.
- Béo dudng xe:

+ Khong duoc st dung nuéc may hoic nudc phun manh dé rira xe dé
phong lam w6t bo phan dién tir va day dién cua xe.

+ Khong duogc dung céc dung dich hay nudc rira dé rira xe dé phong lam

bé mat cua cac bo phan d6i mau.
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+ Moay 0, ban dap, xich, lip, day phanh trudc va sau 1,2 thang chia y tra
dau 1 lan dé dam bao trang théi tét. DAy phanh truéc va sau, xich dung
dau L-AN46GB443. B phan khong duoc tra dau: than xe, 16p.

+ Do cing cua xich: kién nghi khoang cach gitta A-B 1a 5-15mm khi st
dung mot thoi gian xich s& gidn ra va cach dé ban diéu chinh nhu sau:
vin &c truc ra, diéu chinh éc cua xich nhe nhang kéo vé phia sau dén khi
c6 d6 cang phu hop. Néu nhu xich quéa cing hiy lam theo nhitng budc
trén dé gian xich.

- Luu y khi nap acquy

+ Khi théo binh dién ra tuyét d6i khdng dung kim loai d¢é chap vao binh,
cling khong truc tiép dung tay w6t cham vao hai dau dién cuc, néu khéng
s& ¢6 nguy hiém.

+ Cam dung nguoc binh dién dé tién hanh nap dién, néu khéng s& anh
hudng nghiém trong ddi véi binh dién.

+ Khi nap dién truéc hét phai cho dau cam vao 6 dién, sau d6 cam vao dau
dién ngudn, khdng nén cam trude dau 6 dién va sau d6 mai cam dau nap
dien.

+ Sau khi nap dién rat dau cam ra, phai dung tay nam chat phan dau cam,
khong nén kéo day dién dé rut ra.

+ Khong nén cim bd sac vao 6 cim ma khong cim vao binh dién trong
thoi gian dai nhu thé s& anh huong toi tudi tho caa b sac.

+ Khi nap dién, bo nap dién va binh dién phai dé noi kho rao, thong gio,
tranh xa hang dé chay no.

+ Khong day nap binh khi nap dién, phong tranh gay néng 1am hong bo
nap dién.

+ Thiét bi nap dién khi van hanh bén trong c6 loai dién ap rat nguy hiém,

khong phai nhan vién chuyén mon ding tiép xdc, rat dé gay nguy hiém.
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+ Thiét bi nap dién trong qua trinh sir dung s& c6 nhiét do nong it va ting
dan ciing nhu ¢ tiéng o 0 o... loai hién tugng nay 1a binh thuong, khéng
phai lo ling.

+ Thiét bi nap dién duoc thiét ké sir dung trong phong, nén tranh am uwot
cuing bui, khong dé tré em dem choi, tranh trudng hop gay ngod doc cua

dich thé kim loai gay nguy hiém.
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KET LUAN

Sau mot khoang thoi gian thuc hién dé tai tét nghiép, cung véi su gidp
dd tan tinh ca cac thay ¢ gi4o, ban be, dén nay em da hoan thanh dé tai tét
nghiép ctia minh. Trong d¢é tai cia minh em d4 tim hiéu va thyc hién duoc cac
yBU CAU sau:

- Nghién ctu ché tao bo diéu chinh téc do dong co mét chiéu cho xe dap
dién.

- Ché tao bo nap acquy cho xe dap dién.

- Lap rap va hoan thién xe dap dién.

Tuy nhién do thoi gian ¢6 han cling nhu trinh d§ va kinh nghiém cua ban
than con nhiéu han ché nén dé tai thuc hién con nhiéu thiéu sét nhu:

- Toc d6 va két cu xe chua téi vu.

- Thiét ké, 1ap r4p mau ma chua duoc dep mit.

Em rat mong nhan duoc su chi bao, sira chita dong gop y kién cua thay
cd va cé4c ban dé do &n duoc hoan thién hon.

M6t I14n nita em xin chan thanh cam on su chi bao, huéng dan tan tinh
cua cac thay GS.TSKH.Than Ngoc Hoan va KS. Pinh Thé Nam cling cac
thay cd trong khoa, ban beé da gitp d& em trong qua trinh thuc hién dé tai.

Em xin chan thanh cam on!

Hdai Phong, ngay...thdang...nam 2013

Sinh vién thyc hién

Trinh Xuén Trung
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