Xady dung hé diéu khién dong co dién mot chiéu ldp trinh dwoc phuc vu dao tao

XAY DUNG HE DIEU KHIEN DPONG CO DIEN MOT
CHIEU LAP TRINH PU'Q'C PHUC VU PAO TAO

Lé Thé Vinh
Duwong Cong Hiép
Nguyén Minh Qudn
Bui Xudn Vinh

Lé Thi Ngoc Ha

ABSTRACT

The programmable system control DC motor has been investigated and established by means
of both simulation and experiment. It aims to give a medium for training and to improve
professional skills for the studenst. The current work presents the results of the study on this
system by simulation method using Electronics Workbench software. The characteristics and
behavior of D/A Converter, Power-Amplifier and DC motor also discuss.

TOM TAT

Hé diéu khién déng co dién mét chiéu céng suét nhé da duoc nghién ctru, thiét ké, Idp dat bang
cé hai phuong phap mé phdng va thuc nghiém. Hé diéu khién duoc thiét ké nhdm muc dich
phuc vu gidng day, tdng ky ndng nghé cho sinh vién, gép phan néng cao chét lwong dao tao.
Bai b&o nay trinh bay két qua nghién ctru hé bang phuong phap mé phdng trén phan mém
Electronics Workbench. Két qua khao séat céc mach chuyén dbi tin hiéu sé - tuong tw, khuéch
dai cong suét va diéu khién déng co duoc trinh bay va théo lun.

L. GIGI THIEU tir, Ky thuat so Ky thuat do ludng, Vi xir
T . . ly, Vi diéu khién, Cau truc may tinh, Ky
Thyc t€ cho thay, cac h¢ di€u khién tu  thuat 1ap trinh v.v nén viéc thuc hién
dong lap trinh dugc, c6 vai tro quan trong nghién ctu thuc nghiém, xay dung hé
trong doi song va xa hoi, dac biét trong  ghép n01 may tinh, vi diéu khién véi thiét
cac linh vuc ky thuét va trong nganh dién  bj 1a rat c6 y nghia trong qua trinh day va
ta. Hién nay, nhi€u trung tdm nghi€én ctu  hoc. Cac thong tin nhan duge tur thuc
ung dung, co s& san xuat, xi nghip ¢ nghigm trong cong vigc gitip nguoi hoc
day chuyen cong ngh¢ hi¢n dai da chi  hiéu rd va sau sic hon kién thirc Iy thuyét,
trong dén viée ghep ndi may vi tinh v6i  hinh thanh cach 'suy nghi, phuong phap
cac thiét bi, dé dicu khlen, theo doi sy 1am khi giai quyet mot cong viéc thue té,
hoat dong ctia chling, nhdm nang cao hi¢u  hinh thanh ky ning tay nghé. Hé tu dong
qua cong viéc va giam gia thanh san  diéu khién dong co mot chiéu dugc
phim. Véan dé duoc dét ra khi thuc hién  nghién ctru va xdy dung nham dap tng
viéc ghép noi may tinh véi thi€t bi 1a ghép  cac nhu cau nay. Hé nay ciing 1a két qua
bang cach nao? Lam sao d€ may tinh va ¢4 duge tir sy trdn tr& clia nhom giang
thiet bi “nhén ra” nhau? Mach dién tr 1am  vién vé viéc nang cao chit lugng dao tao.
giao dién gilta chung duogc thiet ke va lap
dat nhu thé nao dé cho hé théng hoat dong
t6t? Van dé¢ nay dang la dé tai thu hat sy
quan tim cta nhiéu co s& dao tao, nghién
ctru Gmg dung va phat trién. Hon nita, n6
lién quan dén nhiéu khdi kién thuc sinh
vién dugc hoc nhu: Ky thuat mach dién  minp 1: So dé khéi ciia hé diéu khién
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So d6 khéi cua hé diéu khién duogc
trinh bay trén hinh 1.

May tinh diéu khién dong co bing
chuong trinh, thuc hién viéc gui tin hiéu
ra va nhan tin hiéu phan hoéi. Trong khudn
khé bai bao nay, cac két qua mo phong s&
dugc d& cap va phan tich. Phan két qua
thuc nghiém s€ dugc trinh bay ¢ bai bao
thur hai.

II. PHUONG PHAP NGHIEN CUU

Hé¢ diéu khién dugc nghién ciru bang ca
hai phuong phiap md phong va thuc
nghiém. Phuong phap mé phong dugc

I1I. KET QUA VA THAO LUAN
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thuc hién trén ph?ln mém Electronics
Workbench cho cac khéi mach chuyén doi
s6 - twong ty (DAC), khdi khuéch dai
cong suat va diéu khién dong co. Sau khi
khao sat k¥ ludng timg khoi, ba khdi nay
dugc két ndi voi nhau, viéc khao sat tiép
tuc duoc thyc hién. Uu diém cua phuong
phap nay cho phép thuc hién mot s6 luong
16n cac thi nghiém, cung cip nhidu két
qua chi tiét c6 gia tri, dinh hudéng cho
phuong phdp thuc nghiém dat hiéu qua
cao va nang cao tinh kha thi. Két qua khao
sat riéng timg khoi va ca hé gébm ba khoi
dugc trinh bay chi tiét & phan tiép theo.

1. Két qua khao sat khoi chuyén doi tin hiéu DAC

So d6 mach dién dugc chi ra trén hinh 2.
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Hinh 2: Khéi chuyén doi tin higu sé - twong tw
Badng 1. Mot sé trang thdi vao/ra ciia khoi DAC
Trang thai Tin hi€u vao nhi phan | Tin hiéu thdp phan | Tin hiéu ra (mV)
1 0000 0000 0 0
2 0000 0001 1 19,53
3 0000 0011 3 58,59
4 1000 0000 128 2.500
5 1000 0001 129 2.520
6 1000 0011 131 2.559
7 1000 0111 135 2.637
8 1111 1111 255 4.980
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Tin hi¢u s6 ctia may tinh giri ra tir cong
song song LPT (hodc tir mot thiét bi khéc,
nhu vi diéu khién PSoc, 89C51, PIC,...)
duoc dua vao IC chuyén ddi tin hiéu sé -
tuong tu, phan thuc nghiém ching toi sir
dung vi mach DAC0808. Pau ra cua IC 1a
tin hiéu dong dién twong Gmng véi tin hiéu
nhi phan & dau vao va dién ap so sanh. Tin
hiéu dién ap twong ung duoc lay ra tor bo
khuéch dai thuat toan mic truc tlep voi IC
nhu hinh 2. Véi dién ap so sanh bang 5V,
khi thay d6i tin hiéu nhi phan & dau vao,
ta thu dugc két qua trén bang 1. Sb lidu
trén bang 1 cho thiy dién ap dau ra cua
khdi DAC ty 1¢ thuan véi tin hiéu s6 & dau
vao, chung t6 qua trinh chuyen doi tin
hiéu dugc mach thyc hién t6t. Trong sd

ctua bit thép nhét béng 19,53 mV. Tuy
nhién, ta can luu y rang khi tat ca cac bit ¢
trang théi 1 thi dién 4p dau ra 1a 4,98V.

2. Két qua khao sat khdi khuéch dai
cong suat

Khéi mach nay sit dung vi mach
khuéch dai thuat toan két hop véi hai
Transistor mic theo mo hinh khuéch dai
day kéo nhu hinh 3. Khdi nay co dién ap
dau ra dugc giit nguyén (bang dau vio),
nhung cuong d6 dong dién dugc khuéch
dai dang ké. Két qua khao sat trén bang 2
cho thay, cong suit dau ra cua khoi
khuéch dai phu thudc rit manh vao dién
ap dau vao va phu thudc manh vao tré
khang cua tai.
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Hinh 3. Khoi khuéch dgi cong suit
Bdng 2. S6 liéu khdo sdt khoi khuéch dai
Uy (V) R (Q) lra (MA) P (W)
2,5 15 166,7 0,42
3,0 15 200,0 0,60
4,0 15 266,6 1,07
5,0 15 333,3 1,67
7,5 15 500,0 3,75
9,0 15 599,9 5,40
5,0 5 1000,0 5,00
5,0 10 499,9 2,50
5,0 20 250,0 1,25
5,0 25 200,0 1,00
5,0 30 166,7 0,83
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3. Khdo sat cac dic trung cua dong co

bong co dién mdt chiéu gém hai phﬁn,
phan cam va phan tng. Phan cam tao ra tir
truong duoc ky hiéu hinh cudn day, phan
ung c6 dong dién chay qua va chiu tac
dung mot momen lyc lam quay dong co
(hinh 4). Téc d6 quay ciia dong co phu
thudc vao dong dién trong ca phan cam va
phan tng. Dé khao sat, chiing t6i thay doi
gia trj cta hai bién tré twong tmg: VR 1 va
VR 2. Gi4 tri hién thi trén Von ké 1a so
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vong quay trén phut ciia dong co. Két qua
khao sat dugc trinh bay trong bang 3. S6
liu trong bang 3 cho thdy, toc do quay
cua dong co phu thudc manh vao dong
dién chay qua phan tng. Khi dong dién
chay qua phan cam thay doi, dong dién
qua phan tng cling thay d6i, nhung khong
nhiéu. Trong phan thuc nghiém, ching t6i
dua dong diéu khién vao phan ung. Phan
cam duogc cap boi mot ngudn khong doi.
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Hinh 4: Khoi diéu khién dong co
Gia tri cuc dai cua VR 1 =100 Q; VR 2 =50 Q
Bdng 3. Két qua khdo sat diéu khién dong co
VR 1 (%) VR 2 (%) I; (mA) I, (mA) Téc d6 (v/p)
10 50 86,96 4547 23,48
20 50 81,08 455,3 21,92
50 50 67,42 456,7 18,28
80 50 57,69 457,5 15,68
50 10 67,42 1912,0 76,54
50 20 67,42 1064,0 42,60
50 40 67,42 564,0 22,58
50 80 67,42 290,7 11,64

4. Két qua khao sat chung ciia hé

So dd mach duoc trinh bay trén hinh 5.
Su phu thudc toc do quay ctua dong co vao
tin hi¢u so di€u khién dua vao va gia tri

bién tré VR, dong vai trd hiéu chinh cho
dong co da duoc khdo sat. Bang 4 trinh
bay so li¢u thu thap duoc tir qua trinh nay.
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Hinh 5: H¢ diéu khién dong co dign mét chiéu

Bién trd VR ¢c6 gia tri cuc dai br:ing 500
Q.

Sb liéu trén bang 4 cho thiy toc do
dong co phu thudc tuyén tinh v6i dién ap
do tin hiéu s6 diéu khién. Anh hudéng 16n
ctia bién trg VR ciing thé hién 13 trén bang

két qua. O day, chung toi c6 luu y rang sd
liéu trong 3 hang dau tién, thuc té cho
thdy v6i dién ap thap nhu vay (0,058 V <<
2,5V) dong co chua thé quay dugc vi
momen chua du 16n.

Bang 4. S6 liéu khao sat hé diéu khién

Trang thai Tin hiéu vao U (V) G,ié tri cia Tbec do dong
nhi phan bien tro (%) co (v/p)
1 0000 0000 0,000 1 0,00
2 0000 0001 0,019 1 0,17
3 0000 0011 0,058 1 0,50
4 1000 0000 2,500 1 21,61
5 1000 0001 2,520 1 21,78
6 1000 0011 2,559 1 22,11
7 1000 0111 2,637 1 22,79
8 1111 1111 4,980 1 43,05
9 1000 0000 2,500 2 12,16
10 1000 0001 2,520 2 12,26
11 1000 0011 2,559 2 12,45
12 1000 0111 2,637 2 12,83
13 1111 1111 4,980 2 24,23
14 1000 0000 2,500 5 5,264
15 1111 1111 4,980 5 10,49
IV. KET LUAN toc d6 dong co phu hop tot véi sé liéu do

Hé diéu khién dong co dién mot chiéu
dad dugc nghién cuu, xdy dung bang
phuong phap mo6 phong. H¢ diéu khién co

dugc tu thyc nghiém. Két qua khao sat
cho thay, khéi mach chuyén d6i tin hiéu
s - tuong tu lam vige 6n dinh. Khdi mach
khuéch dai chiu anh huong 16n tai va tdc
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dd quay cua dong co Rhu thudc nhiéu vao
dong dién chay qua phan tng.

Nghién ctru nay ching to tinh hi¢u qua
cua phuong phap moé phong, md ra mdt
huéng maéi gitp gido vién va sinh vién co
co hdi duoc thuc hién mot sé luong 16n
cac thi nghiém, tham gia thiét ké cac hé
théng tu dong diéu khién, tir don gian dén
phuc tap. Pac biét ddi véi sinh vién, qua
trinh nay sé& hinh thanh k§ niang nghé,
phuong phap lam viéc khoa hoc, nhiing
yéu té quan trong nham ting kha ning lam
viéc sau khi ra truong.
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