LOI MO DAU

Cung véi su phét trién moi mat cua khoa hoc ky thuat, tu dong hod tro
thanh mét trong nhitng nganh khéng thé thiéu duoc caa nén cdng nghiép hién
dai. Tu dong hoa cho phép nang cao chat lugng san pham, giam sirc lao dong
ctia con ngudi, tir 46 dan dén gia thanh san pham ré hon...Céc bo Vi Diéu
Khién ngay cang hién dai, toc do xtr Iy nhanh hon, va duoc tng dung rong réi
khap trong cac nganh cong nghiép.

Mt trong nhitng tng dung quan trong caa Vi Bién Khién d6 do ludng
va diéu khién. Nho céc loai cam bién, tng dung cia do luong bang Vi Biéu
Khién khong chi gisi han trong cac dai lugng dién ma ciing mo rong ra cac
tin hiéu khong phai dién. Str dung Vi Diéu Khién ching ta thu thap cac dai
lwong can do dé dang hon, cu thé xir Iy ngay cac dai luong d6 va dua ra dugc
nhitng két qua nhu mong mudn.

Trong nganh céng nghiép ché tao 6td, nhd co tu dong hod ta co thé thay
thé nhitng nhan céng 1am viéc tai cac phan xudng, cong doan san xuat cd moi
truong doc hai bang may moéc, 1am giam bét tac hai ddi véi nguoi lao dong.
Khong chi vay, nhd c6 day chuyén tuy dong hoa ma chat lugng san pham lam
ra 6n dinh hon, gia thanh ré hon...V&i tim quan trong va su phét trién cua
cong nghé 6 t6 nén em da nhan dé tai “ Xay dung md hinh diéu khién va
giam sat bé son dién ly 6 t6 con* lam do an tét nghiép caa minh.

Trong qua trinh lam dd an tét nghiép, do sy han ché vé thoi gian, tai
liéu va trinh d6 c6 han nén khong tranh khoi cé thiéu s6t. Em rat mong duoc
su dung gop y kién cua thay cd va cac ban dé d6 an tét nghiép cua em dugc
hoan thién hon.

Em xin giri 161 cam on chan thanh dén céc thay cd trong khoa Dién tu
dong cong nghiép, dac biét la GS.TSKH. Than Ngoc Hoan da giup do em

hoan thanh tt d6 &n nay.



CHUONG 1.
GIGI THIEU VE CONG NGHE SAN SUATO TO

1.1. CONG NGHE SAN SUAT O TO TAI VIET NAM

1.1.1. Tinh hinh phét trién
Hién nay, cdng nghé san xuit 6 to tai Viét Nam dang duoc chl trong

quan tam, phét trién véi nhitng nguon luc dau tu manh mé&. Tir cong tac dao
tao nghé cho dén viéc dau tu xay dung cac cong ty lién doanh san xuat 6 td
véi cac doanh nghiép nudc ngoai déu dang dugc xay dung véi quy mo 1én
nham dua Viét Nam vao danh sach cac nudc san xuat 6 to trén thé gidi.

Theo Sé liéu cta Tong cuc Thong ké cho thiy, sé cac doanh nghiép san
xudt 6t0 trén 1anh thd Viét Nam dén cudi nim 2009 13 397 doanh nghiép;
trong d6, c6 50 doanh nghiép lap rap 6t6, 40 doanh nghiép san xuat khung
gam, than xe va thung xe, 210 doanh nghiép san xuat linh kién phu tung 6t6
va 97 doanh nghiép stra chita 6t6 duoc rai déu trén 44 tinh, thanh trong ca
nuoc.

Theo cong suat thiét ké, nang luc san xuat cta cac doanh nghiép san
Xudt 6t6 ca nudc cd tong cong sudt san xuét lap rap hién nay 1a khoang
418.000 xe/nam, trong d6 s6 luong san xuét xe tai 1a 16n nhat véi hon 215.000
xe/nam, tiép theo 13 san xut xe dén 9 chd ngdi khoang 157.000 xe/nam. San
xuat xe khach chi chiém trén 10,5% ning luc san xuat xe, con xe chuyén ding
chi chién trén 0,4%.

Qua céc s liéu trén cho thay hién nay cac nha may san xuat va lap rap
6td trong nudc moi chi huy dong khoang 50% cong suat thiét ké. Tuy nhién
gia tri san xuat cong nghiép cua nganh san xuat 6t6 nam 2009 dat 19.956 ty

ddng, chiém 2,86% so véi toan nganh cong nghiép.



Mot s6 doanh nghiép 16n dimg hang dau vé san xudt 1ap rap 6to tai Viét
Nam hién nay 1a Céng ty Toyota Viét Nam, Téng cong ty Cong nghiép 6t0
Viét Nam, Cong ty c6 phan 6t6 Truong Hai, Cong ty lién doanh 6 to Viét
Nam - DAEWOO (VIDAMCO).

B Cong Thuong da dé ra dinh hudng cho sy phat trién cta cong nghé
6 t6 tai Viét Nam hién nay 1a phai tip trung phat trién mot, hai dong xe chién
lugc dé giai quyét bai toan vé dung luong thi trudng, phat trién cong nghiép
hd tro, trén co sé hop tac voi cac hing san xuat xe 16n va voi cac nudc trong
AFTA d¢é timg budc tham gia vao chudi san xuét 6td cua khu vuc va thé gidi.
Xay dyng trung tdm co khi 6t6 qudc gia dé thu hut cac nha dau tu 16n, ¢6 ¥
dinh san xuat 6t6 lau dai tai Viét Nam vao dau tu nha may véi quy md cong
suat 1omn, cong ngh¢ hién dai, cung vdi cac doanh nghép san xuét linh kién,
phu ting va cong nghiép hd trg khac.

Khuyén khich moi thanh phﬁn kinh té dau tu vao san xuét linh kién,
phu tung 6t6 phu hop vé6i chién luge va quy hoach, dic biét 1a san xuat dong
co va linh kién dong co 6to, khuyén khich hop tac san xuat va chuyén giao
cong nghé véi cac cong ty da qubc gia, tiép thu cong nghé san xuit méi
khong lac hau. Tiép thu va ung dung cong nghé tién tién, hién dai, két hop véi
khai thac cong nghé va thiét bi hién dai c6 trong nudc, dam bao dau tu c6 hiéu
qua. Xay dung ngudn nhan luc céng nghiép chuyén nganh 6t6 chat lugng cao.

1.1.2. COng nghé san sut 6 to tai viét nam hién nay
Viéc san xuat 6t6 duoc thuc hién tir 13p réap tién dan dén ché tao, trong

viéc lap rap ciing thuc hién tir lip SKD tién 1én CKD1(Completely Knock
Down) dén CKD2 sau d6 1a IKD (Incompletely Knocked Down) véi viéc
nang dan ty I& cac chi tiét, bo phan ché tao trong nudc. Poi Vi xe bus, xe tai
thi khéng lap SKD ma thuc hién ¢ dang CKD1 dén CKD2.

- Dang CKD, CKD nhap vao: Cac chi tiét dugc nhap vao dudi 2 dang

Sau:



+ Cum thanh tong gdm dong co hop sb, can chu dong, truc cardan, cac
cum dién va dién tur.

+ CAc chi tiét nhu vanh, banh, moayo, phanh, 15p, giam xoc... s& dugc
Iap rép tai lién doanh.

- Céc chi tiét va ban thanh pham khac san xuat tai Viét Nam s& dugc
két hop Iap rap hoan chinh tai cong ty 13p rap 6 to.

+ Viéc lap rap 6t6 duoc tién hanh theo 4 cong doan sau:

- Han than xe va vo xe.

- Son.

- Lap hoan chinh.

- Kiém tra va hiéu chinh.

1.2. CAC CONG POAN SAN XUAT O TO
1.2.1. Cong doan han lip than, vé xe

Cac bo phan than xe, vo khung, gam xe da dugc dap dinh hinh sin theo
ting loai. Xe tai, xe bus, xe du lich duoc chuyén ti khu vuc han 1ap bang xe
day tay. Mdi day chuyén lap rap xe bd tri mot hé thong han lap than, vo xe
chuyén dung.

Viéc dinh vi cac bo phan than, vo xe trude khi han dugc thuc hién:

- Gam xe, khung than xe dugc ghép dung bang dinh tan.

- Vo xe dugc ghép dung bang cac 6 ga han chuyén dung.

Cac chi tiét roi cua than xe, vo xe, gam xe sau khi duge dinh vi xong
duoc han lai bang may han diém di dong. Cac méi ndi gira than xe, vo xe,
gam Xxe tuy timg truong hop ma st dung phuong phap han 6 quang dudi 16p
khi bao vé hoac han hoi 6xi-axetylen.

Sau khi han xong toan bo than, vo xe duoc kiém tra 1an cudi dé sua lai
c4c mbi han chua dat yéu cau va lam sach cac méi han dé chuyén sang khu
vuc phdt - phat hoa trudc khi son. Cong nghé ciia cong doan han lap than, vo

xe dugc tom tit & so dd sau:



Rdp cum than |

, Khoang dong co
trudc & qong <o
Rép cum than Thiét bi g4 Han diém lai va Hoan thién va kiém |—
sau chinh kiém tra tra phan kim loai
Néc
Rép cum suon xe = Clra giam x6c =
Phan xudng son

Hinh 1.1: Cong nghé lip rép 6 to
1.2.2. Cong doan son xe con

Sau khi han Iap xong va hoan thién & phan xuong than xe. Than xe moc
( hang chua son) dugc dua vao bo phan 1am sach so bo. Dau ma, vay han,
bui ban duoc tay rira bang nhiing dung cu cam tay, gidy rap va dung mdi sau
d6 dua toi phan xuong son bang xe dy trén duong ray.

Trude khi son dién ly bang phuong phap nhing nguoi ta phai lam sach
bui ban va tao diéu kién bé mat cho catét (tic than xe) dé khi thuc hién cong
doan son dién ly dugc tét. Than xe dd 1am sach so bd dugc dua dén bo phan
tien xu ly.

Sau khi trai qua qua trinh son dién ly, dé tao 16p son ED c6 do day
25-32um, xe dugc dua vao bo phan say Ia hé théng 10 ED OVEN gom c6 hai
budng sdy. Tai ddy xe duoc sdy trong 25 phit ¢ nhiét d6 165°C trong budng
sdy so bo va ¢ 185°C trong budng siy chinh. Tiép theo xe dugc dua toi bo
phan danh bong va lam sach nhitng phan son khong dat yéu cau, tai day than
xe duoc trat matit, phu PVC & gam va phu 16p cach 4m. Sau d6 xe dugc dua

t6i bo phan tao 16p son phu dau tién. Sau khi da 1am sach va théi bui, xe dugc



dua vao budng son phu 16p dau. Tai day 16p son phit dugc tao ra nhd dung cu
son chuyén dung ( siing phun cam tay ).

Tiép theo, xe duoc dua toi bo phan 1am sach lan cubi trude khi dua vao
10 sdy 16p son phu dau tién. Lo nay 1a 10 PRIMER OVEN gém hai budng say,
xe dugc dua toi day va sdy & 80°C trong budng sdy so b va ¢ 100°C trong
budng say chinh trong thoi gian 25 phut.

Sau d6 xe duoc dua dén bd phan mai wdt dé danh bong lai 16p son
khong dat yéu cau cia cong doan son phu 16p dau. Tiép theo, khi mai xong xe
dugc dua vao 10 DRY OFF OVEN dé siy kho 16p son phi dau da duoc déanh
bong bang phuwong phap mai am. Tiép dén xe duoc dua vao bd phan 1am sach
bui ban trude khi duge dua vao budng son phu I6p ngodi cung. Tai day su
dung sting phun son cam tay va cac thiét bi chuyén dung dé tao 16p son nay.

Cong doan nay duoc thuc hién xong, than xe dugc dua vao bd phan
lam sach 16p son pha ngoai khong dat yéu cau dé dua vao 1o siy TOP OVEN.
Khi 16p son TOP COAT BOOT dugc lam sach xong, xe duoc dua tdi 10 TOP
OVEN va duoc sy trong vong 33 phit ¢ nhiét do 110°C trong budng siy so
bo, & 130°C trong budng say chinh. Khi ra khoi 10 nay, xe di duoc phu mot
I6p son day 40+50um.

Tiép theo, xe dugc dua dén bo phan kiém tra xem co dat yéu cau
khong, néu dat yéu cau thi cho xe ra va chuyén tiép dén phan xuang lap rap
noi that va hoan thién, néu khéng dat yéu cau thi dem vao bd phan sira chira.

So d6 cong nghé caa cong doan son xe 6 td con duoc trinh bay ¢ hinh

dudi:
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Hinh 1.2: Cac cong doan son xe 6 t6
1.2.3. Cong doan lap rap va hoan thién

Cong nghé lap rap xe du lich ( xe con ) & giai doan SKD, & giai doan
nay duoc nhap vé ¢ tinh trang da lam xong ké ca son. Khung chassis khi nhap
vé da duoc 1ap hoan chinh. Pong co va hé théng truyén dong duoc gan lién
Vvéi nhau, truc da duoc 1ap san voi cac co cau lién quan, banh xe, xam 16p da
duoc lap san.

Cac bo phan bén trong: Ghé, dém 16t, v.v... déu duogc lap truéc vao
than xe, éng day néi, ng mém... da duoc lap téi da vao khung. Do d6 viéc
lap rap cac cum SKD hoan chinh lai véi nhau thanh xe 6td hoan chinh chi con
la viéc lap rap cac oc vit. Cong viéc nay duogc tién hanh bang tay va bang
dung cu van nang, & giai doan ndy néu can chi sira chira ma thoi.

Cong doan ldp hoan chinh xe con ¢ giai doan SKD: Phan vo than xe
sau khi son phu 16p cudi cing s& dugc chuyén toi bo phan lap rap hoan chinh.
Tai day, viéc lap rap cac bo phan bén trong than xe s& duoc tién hanh.

- Lap rép cac bo phan chinh va cac bo phan phu caia khung chassis.

- Lip dong co va hé thong truyén dong.

- Lap 6 truc va tay phanh vao 6 giira, truc vi sai.

- Lap budng lai : dong bo bang diéu khién, Iap cira, Iap cac bo phan bén

trong nhu ghé, dém 16t va cac bo phan trang tri.



- Chuyén than xe da duogc lap rap hoan chinh cac bo phan bén trong toi
bo phan ghép than vao khung chassis. Khung chassis duoc lip rap trudc, than
dugc dat trén khung chassis va tién hanh lap than vao khung chassis, sau d6
tiép tuc lap béanh xe.

Trong giai doan nay sir dung cac dung cu lap rap van ning va chuyén
dung, cac tudc-no-vit khi nén.

Viéc lap rap duoc tién hanh trén bang chuyén va céc thiét bi nang ha
bang mondray.

Cac cong nghé cua cong doan lap rap noi that va hoan thieén xe con

duoc tom tit theo so do sau:

Rép cum ch& R.E}p cu{n Rép cum 16p He thong boi

glam xoc tron

Than xe da Day chlAl.yéng‘ip dat Day Chuyél: lap

son noi that khung, gam
Rap CL_lI'f’ll Rap/ cum Rz}p cum Rép CL_lI:Il Bo lam mat
buong 14i kinh dong co truc trudc ’
Dén .bal c!ma de Day chuyén kiém

giao hang tra

Hinh 1.3: Céc cong doan lap rap hoan thién cho xe
1.2.4. Cong doan kiém tra
Khi ra khoi phan xudng lap rap noi that va hoan thién, xe duoc dua téi
phan xudng Kiém tra trudc khi xuat xuong va dua ra bii chira dé giao hang.

Cong doan nay xe dugc Kiém tra cac cong doan sau:



- Kiém tra d¢ truot déc/ phanh/ toc do (A.B.S)

- Kiém tra dén phia trudc.

- Kiém tra khoi.

- Kiém tra d6 kin gas.

- Kiém tra ban kinh quay.

- Kiém tra d6 6n dinh.

- Kiém tra d6 lot nudc ( tiéu chuan 1a 100% ).
1.2.5. San pham

San pham chinh caa cong ty lién doanh tai Viét Nam gom co:

- Xe bus: BG — 150; BS — 090; BS — 106.

- Xe du lich ¢& nho ( xe con ): Matiz, Lanos, Nubira, Lengara, Maguz,
Lancetti.

- Xe tai ¢& nho



CHUONG 2.

CONG NGHE SON PIEN LY

2.1. QUA TRINH HINH THANH VA PHAT TRIEN CUA SON PIEN
LY
2.1.1. Lich sir caa son dién ly

Nhitng nghién ciru phat trién ctia son dién ly dugc hing Ford Motor bat
dau tir ndm 1957 dudi sy lanh dao cta Tién si George Brewer. Muc dich ctua
nhiing nghién ctru nay 1a dé tim ra 1 phuong phap chdng in mon tét nhat cho
cac chi tiét, bd phan cua than xe 6t0.

Céac nha ché tao 6t di nhan thirc 16 rang rang qua trinh ri sét xay ra
bén trong s& dan dan pha hong cac cau kién cua khung xe. Mic du 16p son
thong thudng da c6 thé tham nhap vao tan cing cac hdc cua khung xe nhung
chung lai thudng bi tdy boi hoi ctia dung moéi trong khi siy son. Vi vdy, nhém
cta Tién si Brewer da cb ging tao nén 1 16p son ma dung méi khong thé tay
chung duoc trong sudt qua trinh. Nhitng céng viéc nay dan dén su phat trién
cua son dién ly.

Bé son dau tién ctia hing Ford hoat dong vao 4/7/1961 dung dé son
Lagiing ctia banh xe. Bé son nhung cho than xe duoc lap dit vao nam 1963.
Ca 2 bé nay déu sir dung kiéu két tia duong cuc.

Madc du thi truong cua son di¢n ly sau khi ra do1 phat trién mot cach
vitng chéc, nhung cho dén tan nam 1973, son dién ly kiéu két tia am cuc ra
doi, thi truong maéi thyc sy bung nd. Vao nam 1965, chi c6 1/100 xe duoc son
16t bang son dién ly, dén nam 1970, di c6 10/100 xe va dén nay, hau hét cac

xe déu dugc son 16t bang phuong phap son dién ly.
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2.1.2. Uu nhuge diém cia son dién ly
- Tao mang bao vé dé chdng ri sét tai tit ca cac hoc, cac ving bén trong
than xe.

- Hiéu qua sir dung son cao, 1én dén 95%. Giam thiéu luong son tht
thoat, dac biét néu dem so sanh v&i phuong phap son phun.

- Viéc sir dung nude trong qua trinh son da gan nhu loai trir duoc hé
théng ctu hoa, hé théng cap khi nén va gam dugc chi phi cho thiét bi, quan ly
va van hanh cac hé théng nay.

- Do d6 nhét caa bé son thip( Ngang bang véi nuéc) cho nén dé dang

cho viéc bom va xa trong qua trinh son.

- Do Iép son méi khong hoa tan trong nudc nén cho phép raa va thu hoi
duocC can son.

- Son chua say du kho dé c6 thé so tay duoc, dé& dang cho cac thao tac
bang tay.

- Kh&c véi son bang phuong phap phun, son dién ly khdng bi chay
trong khi say.

- Kh&c véi son phun, son dién ly khdng bj tiy bai hoi dung méi trong
khi say.

- Lép két taa dugc sinh ra mot cach lién tuc tir phan nay dén phan kia.

- Tur khi qua trinh 12 ty dong ho4, nhan cong lao dong truc tiép giam ro

ret.

2.2. CONG NGHE XU LY TRUOC VA SON PIEN LY
2.2.1. Xwr ly truwéc

Pé tao diéu kién tét nhat cho qua trinh son dién ly, than xe 6 td phai
duoc trai qua 1 qua trinh xu 1y trude khi dua vao son.

Hé théng nay gom 6 bé xur 1y véi cac chirc ning cu thé sau:

* Tay dau ma( Degreasing)

11



Dau tién, than xe tir phan xudng han chuyén dén duoc lau k§ bang dau
hoa. Muc dich cua cong viéc nay 1a dé tay sach cac 1op bui kim loai, vay han
hoac keo con dinh trén than xe.

Sau d6 xe duoc dua vao nhang chim trong bé tay ddu md (TK-101)
chtra dung dich kiém néng & 50-60°C. Duéi tac dung cua dong dung dich
duoc tao ra bdi bom tudn hoan véi ap suét 2 Bar, luu lugng 120 m®h va hoat
chit hoa hoc cua dung dich kiém nong, than xe dugc rira sach sé khoi cac tap
chat bam vao tir cac cong doan san suat trude nhu ddu md, bui ban...

Thong s6 ky thuat cua bé tay dau ma:

- Nhiét d6 lam viéc: 50-60°C.
- 4p luc bom tuan hoan: 2 Bar.
- Luu luong bom: 120 m*h
- Do kiém tu do: 12-17
- Thé tich dung dich: 48 m®
- Thoi gian nhung xe: 3 phat

* Rira nude thuong( Water Rinse):

Than xe sau khi qua bé tay dau m& dugce dua vao nhiing chim trong bé
nuéc sach( TK-102), duéi tac dung cua cac voi phun va dong nudc tuan hoan,
dung dich kiém bam trén xe s& duogc ria sach.

Théng s ki thuat caa bé rira nudc thuong:

- 4p luc bom tuan hoan: 2 Bar.

- Luu lugng bom: 78 m*/h
- b6 pH: 6-8

- Thé tich nuéc: 48 m°

- Thoi gian nhing xe: 30s

12



* Tao diéu kién bé mat( Surface Conditioning):

Tur bé rra TK-102, than xe dugc dua dén nhing chim vao bé chira dung
dich tao diéu kién bé mat TK-103. Tai day, dudi tAc dung cua hoa chat, than
Xe s& san sang cho qué trinh phét phét hod tiép theo.

Thong s6 ky thuat ctia bé tao diéu kién bé mit:

- 8p luc bom tuan hoan: 2 Bar.

- Luu lugng bom: 78 m*h
_ Do pH: 8_9

- B¢ kiém tong: 3-45
- Thé tich dung dich: 48 m®

- Thoi gian nhung xe: 30s

* Phét phat hod bé mat (Phosphating):

Sau khi qua bé tao diéu kién bé mat, than xe dua toi nhing chim trong
bé chira dung dich phét phat (TK-104). Qua trinh ndy nham muc dich tao 16p
nén dé son dién ly dé dang bam chat trén bé mat kim loai.

Thong s6 ky thuat :

- 4p lyc bom tuan hoan P-104: 2 Bar.

- Luu luong bom P-104: 120 m*h
- &p lyc bom P-144: 1 bar

- B¢ axit tong: 17-23

- B axit tu do: 0.6-0.9

- Hoat chat: 1.5-25

- Thé tich dung dich: 48 m?

- Nhiét d6 dung dich: 40-45°C
- Nhiét d6 nudc nong: 80-90°C
- Thoi gian nhung xe: 180's

13



* Rua nudc thuong va rua nudc khir ion( Water Rinse & DI Water
Rinse):

Sau khi phdt phéat hod bé mit than xe, trude khi vao son dién ly, xe phai
qua 2 cong doan rira |4 rira biang nudc sach va nuéc khir lon. Muc dich dé 1am
sach céc hoa chat con béan trén xe, tao diéu kién tot nhat cho qué trinh son
dién ly va khong 1am anh huong dén chat lugng cua bé son.

V& nguyén tic hoat déng cua 2 bé nay hoan toan gibng voi bé TK-102,
chi khac théng s Ky thuat:

Rtra nude thuong (TK-105):

- 4p lyc bom tuan hoan: 2 Bar.

- Luu lugng bom: 78 m*h
- b6 pH: 6-8

- Thé tich nuéc: 48 m®

- Thoi gian nhing xe: 30s
Rtra nuac khir lon (TK-106):

- 4p luc bom tuan hoan: 2 Bar.

- Luu lugng bom: 78 m*h
- Do dan dién max: 50 mS
- Thé tich nuéc: 48 m°

- Thoi gian nhing xe: 30s

2.2.2. Son dién ly( Electro Deposision)

Pay 1a qua trinh quan trong nhat trong céng nghé son Otd. Bé hoan tat
qua trinh nay, than xe phai trai qua 3 cong doan:

* Son dién ly

Than xe sau khi qua qua trinh xur 1y trude duoc nhing chim trong bé
chtra dung dich son dién ly. Duéi tac dung cta dong dién dién 1 chiéu sé& hinh

thanh 1 16p son bam déu trén bé mat kim loai cua xe.
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Ciing giébng nhu cac bé caa hé thong xir 1y trude, dung dich son duoc
bom lién tuc bang 2 bom ly tdm P-207 va P-207-1. Cac bom nay hut son tir
day bé chinh va ngin phu qua phin loc thd, sau d6 son duge bom qua 2 phin
loc tinh, qua bo trao d6i nhiét dén céc voi phun dé tao dong chay tuan hoan
trong bé.

- Néu d6 chénh ap giira dau vao va dau ra cua cac bo loc vuot qua 0.5
bar thi phai vé sinh hoic thay thé cac bo loc nay.

- Trén bé mat bé, bé tri cac voi phun dung dich nudc khir Ton va BC dé
raa dung dich son bam vao xe sau khi nhing.

- Céc thdng sb nhu do pH, d6 dan dién, ham lwong Solid, Binder cua bé
son dugc do va phan tich hang ngay dé diéu chinh bang hoa chat cho phu hop
tiéu chuan.

- Bé d& dang cho viéc bao dudng va stra chita bé, nguoi ta lap dat 1 bé
chtra phu (TK-237). Khi bao dudng bé chinh thi bom toan b dung dich sang
bé phu bang cach khoa van 207/BU/16 va m& van 207/BU/15. Sau khi sira
chita bao dudng xong, ding bom P-237 bom dung dich son tré lai bé.

Thong s6 ki thuat bé son ED:

- Ap lyc bom tuan hoan P-207, P-207-1 3 Bar

- Luu luong bom P-207, P-207-1 132 m*/hour

- Nhiét d6 dung dich son ED 28- 35°C

- Thé tich bé son ED 48m’

- Solid 20 - 23 WT%
- Binder 50-6,2

- Do pH 5,9—6,2

- Do dan dién 1250-1650ms
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* Hgé thong duong cuc (Anolyte Solution system)

Duong cuc caa bé son ED duoc ché tao dic biét. Ching gom nhiing
ban cuc hinh chit nhat bén trong chira day dung dich Anolyte. Mot 16p vi
mang mong ngin khong cho dung dich Anolyte thim ra ngoai bé son ED
nhung khong ngin cac Cation chay vao tir bé son khi co6 dong dién 1 chiéu
chay qua.

Dung dich Anolyte chtra trong bé TK-217 dugc bom tuan hoan dén cac
ban cuc bang bom P-217. Mic cua bé TK-217 duoc diéu chinh bang hé thong
van tu dong 207/SV/01. Cac théng s6 nhu do pH, dan dién caa dung dich
Anolyte duoc do hang ngay va xur Iy bang hoa chat. B¢ ting hiéu qua cia va

diéu chinh ché d6 ctia duong cuc, sir dung hé théng kiém soét Iuu lugng dung

dich Anolyte 207/FM/01.
Théng sé cua hé thbng Anolyte:
-bo PH 2,8-35
- Do dan dién 4000-7000 ms
- Luu luong bom P — 217 3 m*/hour
- Ap lyc bom P —217 1,2 Bar

* Hg thong diéu chinh dién &p va chinh luu( IVR va Reetifiev).

Pé cung cap nguon mot chiéu véi dong dién Isn( 1000A, 380V) cho
quéa trinh son ED, nguoi ta lap dat hé théng on dinh dién 4p( IVR) va chinh
lwu 6 diéu khién( Reetifiev).

- On dinh dién ap: Pay 1a mot may bién &p tu ngau tu dong diéu chinh
dién ap khi ting tai dé dam bao dién ap cap cho chinh luu 1a 380-400V.

- Chinh luu: Pay 1a mot bd chinh luu cau 3 pha cong suat Ién
(450KVA) ty dong diéu chinh dong diéu khién ting dan tir 0-1000A dudi
dién ap 380V.
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Théng s6 cua hé théng 6n dinh dién ap va chinh luu:

- Cong suat 450KV
- Dong dién mot chidu max 1000A
- bién ap lam viéc 380-400V

* Bé rira va thu hoi son (TK-208)

Trén than xe sau khi dugc son ED con c6 rat nhiéu son ED khong két
taa dinh & bén ngoai. Pé rira sach va thu hdi phan son nay, ngudi ta nhing xe
vao bé rira UF( Ultra Filter).

- Do PH 5,5-6,2

- Do dan dién 800-1300 mS
- &p lyc bom P —208 1,2 Bar

- Luu lugng bom 1200m°h

- Thé tich bé 48 m®

- Thoi gian nhing xe 30s

* Hg thong thu hoi son (Paint Recover System, UF-208).

Hé théng nay c6 tac dung loc lai dung dich son trong bé ED mét lan
nira va cap nudc 1am mét cho bac bom tuan hoan son ED. Son tir bé chinh ED
dugc bom tuan hodn M1 bom qua bo loc tinh ( Micro Filter, MF ) dén bo tach
nudc (Ultra Filter, UF).

Pay 1a mot hé théng gém 6 cot loc bao gom cac vi mang chi cho phép
cac phan tir nuéc thAm qua con cac phan tir khac néu ¢ phan ta luong 16n
hon phan tir lugng cua nudc s& khong di qua dugc. Phan dung dich son sau
khi da tach b6t nudc s& quay trd lai bé son. Phan nude duoc tach ra khoi son
dugc dua vao 2 bé T1 ( Permeate water tank ) va T2 ( Seal water tank ) roi
chay vé dau bé TK - 208. Tur cudi bé UF, c6 mot duong dng ni thong voi bé
ED dé dan phan dung dich UF tran di. Dung dich trong bé UF lién tuc duogc
nudc tach tir son ED bo sung 1am lodng ra, phan tran di s& tron vao bé son va

lai duoc tach nudc.
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Nudc dugc tach ra tir dung dich son ED con duoc bom tuan hoan M2
bom di 1am mat cac 6 bac ( Mechanical Seal ) cua bom tuan hoan son ED.
Mot phan khéc s& dugce bom dén cac voi phun rira xe tryuc tiép tai bé TK- 208
bang bom M3.

Bo loc tinh MF s& duoc thay thé néu d6 chénh ap suét giira dau vao va

dau ra vuot qua 0,5 bar.

B e |
7]

Hinh 2.2: So d6 cong nghé cta hé théng thu hoi son

Pé kiém soat kha niang tach nuéc cua UF, ngudi ta dat 1 luu luong ké
(Flow meter, FM1) dé kiém soat luu luong nudc tach duoc. Néu luu luong
nudc tach tir son ED nho hon 101/phut thi phai chay hé théng ¢ ché do thong
ria bo tach nudc UF.

Dé kiém soat luu luong nudc 1am mat cac bac bom ngudi ta ciing dat 2
luu luong ké FM2 va FM3, luu luong nuéc lam mét bac bom qua FM2 hoac
FM3 khoang 51/phdt.

Néu mirc nuéc trong bé T2 ( Seal water tank ) giam dot ngot hé théng

s& canh bao su cd tai cac bac cua cic bom tuan hoan.
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Théng sb ky thuat:

- Nhiét d6 son ED max 40°C

- &p luc bom M1 2- 3,8 Bar

- Luu luong bom M1 24m3/h

- Luu lugng nudce tach ra tor UF 10-15 I/phat
- Luu luong nudce lam mat bac bom 3-5 I/phut

* Rura nude khir lon( DI Water Rinsse).

Sau khi qua bé rira UF, than xe duoc ria lai mot lan cudi cling bang

nude DI trude khi vao 10 say.

2.2.3.

Théng s6 ki thuat:

-bo PH 6-8

- Do dan dién 0,4—7ms
- Ap suit bom P-209 1,2 Bar

- Luu luong bom P-209 130m°/h

- Thé tich bom 48m’

- Thoi gian nhing xe 30s

Say son ED

Than xe sau khi son xong s& dugc dua vao 10 sdy va dugc sdy véi nhiét

d6 1én dén 185°C. Dudi tac dung caa ludng gi6 ndng, 16p son ED trén bé mat

kim loai s& kho di va bam vitng chic vao xe. Pén day méi chinh thuc két thic

qua trinh son dién ly caa than xe 6t0.
2.3. KHAI QUAT ATMEL AVR

AVR 1a mot kién tric Harvard sira d6i 8-bit RISC don chip vi diéu

khién (uC) da duoc phét trién boi Atmel vao nam 1996. Cac AVR 1a mot

trong nhitng ho vi diéu khién dau tién sir dung on-chip bo nhé flash dé luu trix

chuong trinh, trai véi One-Time Programmable ROM, EPROM hoac
EEPROM duoc su dung béi vi diéu khién khac vao lac do.
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Hinh 2.3: Atmel AVR ATmega8

2.3.1. Lich sir hg AVR

Ngudi ta tin vao kién traic AVR co ban d3 duoc hinh thanh bai hai sinh
vién tai Vién Cong nghé Na Uy (thur n) Alf-Egil Bogen va Vegard Wollan.

Cac AVR MCU ban goc da dugc phat trién tai mot ngdi nha ASIC
thuoc dia phuong ¢ Trondheim, Na Uy, noi ma hai thanh vién sang 1ap cua
Atmel Na Uy d3 lam viéc nhu sinh vién. N6 duoc biét dén nhu mot uRISC
(Micro RISC). Khi cong nghé di duoc ban cho Atmel, kién tric noi bo da
dugc phét trién thém bai Alf va Vegard tai Atmel Na Uy, mot cong ty con cia
Atmel thanh 1ap bai hai kién trac su. Atmel AVR néi rang cac tén khong phai
la mot tir viét tat va khong phai 1a bat ctir diéu gi dac biét. Nhimg nguoi sang
tao AVR khdng c6 cau tra 1oi dut khoat vé thuat ngit viét tat "AVR".

Luu y rang viéc s dung "AVR" trong bai viét nay thudng dé cip dén
8-bit RISC dong vi diéu khién Atmel AVR.

Trong s6 nhitng thanh vién dau tién cua dong AVR la AT90S8515,
dong vo trong gdi 40-pin DIP ¢ chan ra giéng nhu mot vi diéu khién 8051,
bao gom dia chi BUS multiplexed bén ngoai va dit liéu. Tin hiéu RESET da
d6i nguoc, 8051 RESET muc cao, AVR RESET muc thap), nhung khac voi

d6, chan ra 1a giéng hét nhau.
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2.3.2. Tong quan vé thiét bi

AVR [a mot kién tric may Modified Harvard véi chuong trinh va dit
liu duogc luu trix trong cac hé théng bo nhad vat ly riéng biét xuat hién trong
khong gian dia chi khac nhau, nhung c6 kha nang doc ghi dir liéu tir bd nho
biang cach st dung lénh dic biét.

Co ban vé& ho AVR thudng chi thanh bén nhém rong:
« TinyAVR - chudi Attiny

- 0,5-8 kBb6 nhé chuong trinh

- Poéng vé 6-32-chan

- Tap ngoai vi hiru han
« MegaAVR - chudi Atmega

- 4-256 Kb b nhé chuong trinh

- Bong vo 28-100-chan

- Tap l1énh ma rong (Lénh nhén va Iénh cho quan ly bo nhé 16n hon).

- M6 rong hon vé thiét bi ngoai Vi
« XMEGA - chudi Atxmega

- 16-384 kB bd nhé chuong trinh.

- Péng vé 44-64-100-chan (A4, A3, Al)

- M6 rong céc tinh nang hiéu suat, chang han nhu DMA, "Sy kién hé
théng", va hd trg mat ma.

- Thiét bi ngoai vi dugc mé rong vi DACs
« Ung dung cu thé AVR

- megaAVRSs Véi cac tinh nang dac biét khdng tim thay trén cac thanh
vién khéc cua gia dinh AVR, chang han nhu bé diéu khién LCD, USB, diéu
khién, nang cao PWM, CAN V.v..

- Atmel At94k FPSLIC (Field Programmable System Level Circuit),
mot 161 trén AVR véi mot FPGA. FPSLIC st dung SRAM cho ma chuong
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trinh AVR, khong gidng nhu tat ca cac AVRS khac. Mot phan do su khac biét
tbc do twong ddi gitra SRAM

- Flash, EEPROM, va SRAM tit ca duogc tich hop vao mét chip duy
nhat, loai bo su can thiét caa b nhd ngoai trong hau hét cac ung dung.

Mot s6 thiét bi c6 BUS mé rong song song dé cho phép thém dit liéu bo
sung (hoac ma) bo nhé, hoic bo nhé &nh xa thiét bi. Tt ca céc thiét bi co giao
tiép ndi tiép, ma co thé duoc s dung dé két néi EEPROMSs ndi tiép chip
flash.

2.3.3. Program Memory (Flash)

M4 Iénh chuong trinh dwgc luu trix trong bo nhd Flash chdng xéa (non-
volatile Flash). Mic du ho 1a 8-bit MCUs, mdi lénh mat 1 hoic 2 tir 16-bit.
Kich ¢& cta bd nhé chuong trinh thuong dugc chi dinh trong viéc dat tén cua
thiét bi chinh (vi du, dong ATmega64x c6 64 kB cua Flash, tuy nhién
ATmega32x chi c6 32kB).

2.3.4. EEPROM

Hau nhu tit ca cac vi diéu khién AVR déu c6 Electrically Erasable
Programmable Read Only Memory (EEPROM) dé luu “nira vinh vién” dit
liéu trir. Ciing giéng nhu bo nhd Flash, EEPROM c6 thé duy tri noi dung cua
n6 khi duoc g& bo. Trong hau hét cac bién thé cua kién tric AVR, bo nhé
EEPROM noi bo nay khdng phai la anh xa vao khoéng gian dia chi bo nhé cua
MCU. N6 chi cd thé duoc truy cap ciing mot cach nhu 12 thiét bi ngoai vi bén
ngoai, thanh ghi str dung con tré dic biét va doc / ghi huéng dan ma lam cho
truy cap EEPROM cham hon nhiéu so véi RAM ndi bo khac. Tuy nhién, mot
sb thiét bi trong dong SecureAVR (AT90SC) st dung mot ban d6 EEPROM
dic biét dén cac dit liéu hoac bd nhé chuong trinh tuy thudc vao cau hinh.
Dong XMEGA ciling cho phép EEPROM anh xa vao khong gian dia chi dir
licu. Ké tir khi s6 luong cac 1an ghi EEPROM khdng phai la khdng gigi han —
Atmel chi dugc 100.000 chu ky ghi.
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2.3.5. Chwong trinh thuc thi

Atmel's AVRs c6 hai giai doan, thiét ké kiéu duong éng (pipeline) duy
nhat. Diéu nay c6 nghia 1a chi 1énh ké tiép 1a duoc lay khi 1énh nay dang thuc
hién. Hau hét cac 1énh chi mat mot hodc hai chu ky ddng ho, 1am cho AVRs
tuong d6i nhanh trong sé vi diéu khién 8-bit. Ho AVR cuaa bo vi xt 1y duogc
thiét ké véi su thuc hién hiéu qua cua ma C.
2.3.6. Tap lénh

Tap lénh AVR hon 1a tryc giao voi hau hét cac vi diéu khién tam-bit,
dic biét 12 8051 va vi diéu khién PIC véi AVR ma ngay nay dang canh tranh.
Tuy nhién, né khéng phai l1a hoan toan binh thuong:

« Contro ghi X, Y, va Z c6 kha nang danh dia chi khac véi nhau.

« Vi tri thanh ghi RO dén R15 c6 kha niang danh dia chi khac hon vj tri
thanh ghi R16 dén R31.

* I/ O port 0-31 c06 kha nang danh dia chi khac so vai | / O ports 32-63.

« CLR anh huéng dén céc co, trong khi SER khdng, ngay ca khi ching
duoc Iénh bo sung. CLR x0a tat ca cac bit vé khong va SER dit ching 1én
mot.

 Truy cap dir liéu chi doc dugc luu trong bd nhé chuong trinh (flash)
y&u cau lénh dic biét LPM.

Ngoai ra, mot sb chip-su khéc biét cu thé anh huong dén céac thé hé ma.
M4 con tro (bao gom ca céac dia chi tré lai stack) 1a hai byte trén chip 1én dén
128 KBytes bo nha flash, nhung ba byte trén chip 16n hon, khong phai tat ca
cac chip c6 s6 nhan phan cang; chip véi hon 8 Kbytes flash ¢6 nhanh va goi
Iénh véi khoang rong hon...

Lap trinh cho né bang céch sir dung lap trinh C (hodc tham chi Ada)
trinh bién dich kha don gian. GCC da bao gom hd trg AVR tir kha lau, va hd
tro duoc sur dung luu rong réi. Trong thuc té, Atmel ga gdm dau vao tir cac
nha phét trién chinh cua trinh bién dich cho vi diéu khién nho, dé tich hop tinh
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nang <,:h0 cac tap lénh hiru dung nhat trong mét trinh bién dich cho cac ngén
ngit cap cao.
2.3.7. Téc @0 MCU

Dong AVR binh thuong c6 thé hd tro téec do ddng hd 0-20 MHz, Véi
mot s thiét bi dat 32 MHz. HJ tro hoat dong thap hon thuong doi hoi mét toc
d6 giam. Tat ca gan day (Tiny va Mega, nhung khong phai 90S) AVRs tich
hop oscillator-chip, loai bo su can thiét cia ddong hd bén ngoai hodc mach dao
dong. Mot s6 AVRs ciing c6 mot prescaler ddong ho hé thdng, co thé chia
xudng dong hd cua hé thdng 1én dén 1024. Prescaler nay c6 thé duoc cau hinh
lai bang phan mém trong thai gian chay, cho phép toi wu hoa toc do dong ho.
Vi tat ca céc hoat dong (trir literals) trén thanh ghi RO - R31 1a don chu ky,
cac AVR c6 thé dat dugc lén dén IMIPS m&i MHz. Tai va luu trit vao / ra bo
nhé mét 2 chu ky, phan nhanh phai mat 3 chu ky.
2.3.8. Nhirng dic tinh

AVRSs hién cung cap mot loat cac tinh ning:

« May da chirc nang, Bi-directional General Purpose | / O port véi cau
hinh, built-in pull-up resistors

« Nhiéu noi Oscillators, bao gom ca RC oscillator ma khong c6 bo phan
bén ngoai

« Noi, Iénh Self-Programmable Flash Memory 1én dén 256 KB (384 KB
trén XMega)

+ In-System Programmable sir dung néi tiép / song song ha thé doc
quyén hoic cac giao dién JTAG

+ Tuy chon khai dong vai bao vé Lock Bits doc lap.

« On-chip g& 16i (OCD) hd tro théng qua JTAG hoic debugWIRE trén
hau hétcéc thiét bi.

+ tin hiéu JTAG (TMS, TDI, TDO, va TCK) la multiplexed ngay
GPIOs.
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Nhiing Pin c6 thé duoc cau hinh véi chirc nang nhu JTAGhoic GPIO
ty thudc vao thiét 1ap caa mot vai cau chi (FUSES), c6 thé dugc 1ap trinh
thdng qua ISP hoac HVSP. Theo mac dinh, AVRs véi JTAG di kém véi giao
dién JTAG bat.

+ debugWIRE str dung chan /RESET nhu mot kénh giao tiép hai hudng
dé truy cap vao mach debug-chip. D6 1a hién nay trén cac thiét bi vai sb
lwgng chan it, vi nd chi can mét chan.

« Internal Data EEPROM 1én dén 4 kB

« Internal SRAM 1én dén 8 kB (32 kB trén XMega)

« Ngoai 64KB di liéu trén cac mé hinh khéng gian nhat dinh, bao gém
ca Mega8515 va Megal62.

+ Trong mot sb thanh vién cua loat XMEGA, dit liéu khdng gian bén
ngoai di dugc tang cudong dé hd tro ca hai SRAM va SDRAM. Baong thoi, cac
dir lidu dia chi, cac ché do da duoc mao rong cho phép 1én dén 16MB bo nhé
cua dir liéu dugc dé cap tryc tiép.

+ AVR thuong khong hd tro thuc thi ma tir bo nhé bén ngoai. Mot sé
ASSP bing céch sir dung ma AVR 1am bd nhé hd trg chuong trinh bén ngoai.

« 8-Bit va 16-Bit Timers

+ PWM dau ra (thoi gian chét may phat dién trén mot so thiét bi)

+ Vao capture

« So sanh Analog

+ V6i 10 hoac 12-Bit A / D Converters, véi multiplex 1én dén 16 kénh

+ Vi 12-bit D / A Converters

« Mot loat cac giao tiép ndi tiép, bao gom ca

+ I2C tuong thich Two-Wire Interface (TWI)

+ Thiét bi ngoai vi Synchronous/Asynchronous Serial (UART/USART)
(duoc st dung voi RS-232, RS-485, va nhiéu hon nira)

+ Thiét bi giao dién Serial Bus (SPI)
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+ Universal Serial Interface (USI) cho 2 hoic 3 day truyén thong déng
bo ndi tiép.

 Brownout Detection

» Watchdog Timer (WDT)

« Nhiéu ché d6 tiét kiém dién (Power-Saving Sleep)

« Piéu khién anh sang va diéu khién dong co (cu thé 1a PWM ) diéu
khién md hinh

« H6 trg CAN Controller

« H6 trg USB Controller

+ V&i USB — Full speed (12 Mbit / s) diéu khién phan cang & Hub voi
AVR nhung.

+ Ciing san sang tu do voi tée do thap (1,5 Mbit / s) (HID) bitbanging
EMULATIONS phan mém

« H6 tro Ethernet Controller

« Ho tro LCD Controller

« Hoat dong ¢ muc dién ap thap, c6 thé xudng dén 1.8v (dén 0.7v véi
loai hd tro chuyén d6i DC-DC)

« Thiét bi picoPower

« Bo diéu khién DMA va truyén thdng "Su kién hé théng" ngoai vi.

« M4 hoa va giai ma nhanh, hd trg cho AES va DES
2.4.NGON NGU' LAP TRINH C
2.4.1. Céc kiéu toan tir ciia C

Toan tir gan (=) va cac toan tir sé hoc (+,—,*,/, %)

+ cong

- tro

* nhan

/ chia

% lay phan du (trong phép chia)
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Céc toan tir gan phuc hop : (+=, -=, *=, /=, %=, >>=, <a -=5; tuong
duong véia=a->5;
a /=Db; tuong duong véia=a/b;
a*=2 ; trong duong vdi a = a*2
Tang va giam (++,—)
at+; at=1; a=a+l,
a—; at=1a=a-1
Tién t6 hay hau to (++a ; at++)
B=3;
B=3;A=++B,;
IIAla4,Bla4d
Hay :B=3;
A=B++;
IIAla3, Bla4d
Céctodntorquanhé (==,!=,<,>,=)
= = Bang
I= Khéc
> Lon hon
< Nho hon > = Lén hon hoic bang
< = Nhé hon hoic bang
Céc toan tir logic (!, &&, ||)
INOT
&& AND
| OR
Céc toén tu thao tac bit (&, |, », ~, <>)
& AND Logical AND
| OR Logical OR

28



N XOR Logical exclusive OR

~NOT Déo nguoc bit

<< SHL Dich bit sang trai >> SHR Dich bit sang phai
*Thr tu wu tién

10[01->.2

++ — tang/giam

~Pao nguoc bit

I NOT
& * Toan ti con tro
+ — Duong hoac am
3 * [ % Todn tir s6 hoc
4 + — Toan tir sb hoc
5 << >> Dich bit
6 < >=Toan tur quan hé

== 1= Toan tir quan hé

8 & ™| Toan tu thao tac bit
9 && || Toén tur logic
10 ?: Toan tur diéu kién
11 = +=-=*=|= Y=

>>= < 12, D4u phdy

2.4.2. C4c kiéu bién dix liéu
Char : 1byte (-128 ; 127)
Unsigned char : 1byte ( 0; 255)
Enum : 2byte (-32,768 ; 32,768 )
Short : 2byte (-32,768 ; 32,768 )
Unsigned short : 2byte (0 ; 65,535)
Int : 2byte (-32,768 ; +32,767)
Unsigned int : 2byte (0 ; 65,535)
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Long : 4byte (- 2,147,483,648 ; +2,147,483,647 )

Unsigned long : 4byte (0 ; 4,294,697,295 )

Khai béo bién:

Céu trdc :

Kiéu bién Tén bién
VD :

unsigned char X;

Ta ciing c6 thé gan lubn gia tri ban dau cho bién. Nghia 1a thay vi:
unsigned char X;
x=0;
ta viét I ; unsigned char x=0;

Hoic ta ciing c6 thé khai béo nhiéu bién mot ldc:
unsigned char x,y,z;

Ngoai ra ding cho vi diéu khién trinh bién dich chuyén dung con hd trg
cac bién sau:

Dang bién S6 Bit S6 Byte Mién gia tri
Bit100;1
sbit100;1
sfr 8 1 0 dén 255
sf16 16 & ; ;nbsp; 2 ; ; ; ;0 dén 65,535

Trong d6 bit c6 thé dung nhu cac bién trong C nhung cac bién con lai
thi lién quan dén cac thanh ghi hoic dia chi cong cua 8051( c6 nghia 1a khi
khai bao bién kiéu bit thi khdng can dinh dia chi trong RAM cac bién khac
phai din rd dia chi trong RAM vi n6 1a cac dang bién dic biét goi 1a special
function registers (SFR)
VD: bit kiemtra;

sfr P1_0=0x90
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Cac SFR duoc khai bdo trong thu vién
Atmega8.h va atmegal6.h
2.4.3. Cac ham trong C
Co hai loai ham trong C :
+Ham tra lai gia tri:
Kiéu gié tri ham tra lai Tén ham(Bién truyén vao ham)
{
/I Céc céu lénh xtr ly
¥
VD;
unsigned char cong(unsigned char x, unsigned char y)
+ Ham khong tra lai gia tri
void Tén ham( Bién truyén vao ham)
{
/ c&c cau lénh xur ly
¥
VD:
void cong(unsigned char x,unsigned char y)

{

//cac cau lénh

}

(*) Ham c6 thé c6 bién truyén vao hoac khdng
+ Ham khdng c6 bién truyén vao

unsigned char Tén ham(void)

{

/Icéu lénh

}

+ Ham c6 bién truyén vao
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void Tén ham(unsigned char x)

{

/lcac cau Iénh
¥
(**) S6 bién truyén vao la ty y mién sao la da bo nhd , céc bién ngan cach
nhau bang déu ,”.
VD: void Tén ham(unsigned char x,unsigned char y,unsigned char z)
(***) Ngoai ra trong Keil C con co mét loai ham 1a ham ngat:
CAu truc:
void Tén ham(void) interrupt ngudn ngat using bang thanh ghi
{
¥
Ham ngét khong duoc phép tra lai gia tri hay truyén tham bién vao ham
Tén ham : tuy chon
Interrupt : tir khda chi ham ngat
Ngudn ngat : tir 0 dén 5 theo bang vecter ngat
Ngat do Co Dia chi vector Nguon ngat
Reset hé théng RST 0000H -
Ngat ngoai 0 IE0 0003H 0
Timer 0 TFO 000BH 1
Ngat ngoai 1 IE1 001 3H 2
Timer 1 TF1 001BH 3
Port néi tiép RI hodc T1 0023H 4
Timer 2 TF2 hoac EXF2 002BH 5
Bing thanh ghi trén RAM chon tir 0 dén 3.
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2.4.4. Cac cau lénh co ban caa C

- Céu trac diéu kién: if , else

CAu trlc if : if (diéu kién) Iénh ( dua ra diéu kién va tuyén bé thuc hién)
VD : if (x10)

tang gia tri ctia x cho dén khi x > 10

Chtrc ning cua né 1a hoan toan gidng vong lap while chi trir c6 mot
diéu 1a diéu kién diéu khién vong lap duoc tinh toan sau khi Iénh dugc thuc
hién, vi vay lénh s& duoc thuc hién it nhat mot 1an ngay ca khi diéu kién
khong bao gio dugc thoa man Nhu vi du trén ké ca x >10 thi n6 van ting gia
tri 1 1an truge khi thoat

- Vong lap for:

Cau tric : for (khoi tao;diéu Kién;ting gia tri) lénh
va chirc nang chinh cua nd 1a lap lai 1énh chimg nao diéu kién con mang gia
tri ding, nhu trong vong lip while. Nhung thém vao d6, for cung cap chd
danh cho Iénh khoi tao va lénh ting. Vi vay vong lip nay duoc thiét ké dac
biét 1ap lai mot hanh déng véi mot s lan xac dinh.

Céch thuc hoat dong cta nd nhu sau:
1) Khoi tao duoc thuc hién. Noi chung no dat mot gia khi ban dau cho bién
diéu khién. Lénh nay dugc thyc hién chi mot lan.
2) Piéu kién duoc kiém tra, néu né 1a dung vong 1ap tiép tuc con néu khong
vong lap két thiic va lénh dyoc bo qua.
3) Lénh dugc thuc hién. N6 c6 thé 1a mot [énh 86n hoac 1a mot khdi 1énh
duogc bao trong mét cap ngoac nhon.
4) Cubi cing, thyc hién dé tang bién diéu khién va vong lap quay tro lai budc
kiém tra diéu kién.

Phan khai tao va lénh ting khong bat budc phai cd. Ching c6 thé duoc

bo qua nhung van phai c6 dau cham phay ngan cach giita cac phan. Vi vay,
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ching ta c6 thé viét for (;n Bang céch sir dung diu phay, ching ta c6 thé ding
nhiéu lénh trong bat ki truong nao trong vong for, nhu 1a trong phan khai tao.
Vi du chang ta c6 thé khoi tao mot lac nhiéu bién trong vong lap:
for (n=0, 1=100 ; nl=i ; n++, i-)
{
/I cac cau lénh;
b
VD: Tao ham delayms dung vong lap for
void delay (unsigned int ms) // ham tao thoi gian tre ms
{
unsigned int i ; / hoac ta c6 thé khai bao int i j;
unsigned char j ;
for (i=0;i {
for (j=0;j0; n-) {
cout <<n <<
if (n==3)
{
cout << “dung dem”; break; //dem den 3 thi dung; } } return O; }
Lénh continue. Lénh continue lam cho chuong trinh bo qua phan con
lai caa vong Iap va nhay sang lan lap tiép theo.
Vi dy chling ta s& bo qua s6 5 trong phan dém nguoc: #include int main
() { for (int n=10; n>0; n-) {
if (n==5) continue;
cout <<n <<
¥
cout << “FIRE!”;

return O;

}
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Ham exit.

Muc dich ctia exit 1a két thuc chwong trinh va tra vé mot ma xac dinh.

Dang thic ctia né nhu sau
void exit (int exit code);
exit code dugc dung boi mot sé hé diéu hanh hoic ¢ thé duoc dung bai cac
chuong trinh gol.

Theo quy uéc, mi tra vé 0 co nghia 1a chuong trinh két thiic binh
thuong con cac gia tri khac 0 c6 nghia 1a ¢ 16i. cac lénh trén chi yéu chi
ding lénh break dé thoat khoi vong lap . Cac 1énh khac thuong rat it dugc sir
dung

Cau truc lya chon: switch

Cu phap cua Iénh switch hoi dac biét mot chut. Muc dich ctaa no la
kiém tra mot vai gia tri hang cho mét biéu thirc, twong tu Vi nhitng gi chling
ta lam & dau bai nay khi lién két mot vai lénh if va else if voi nhau. Dang thirc
cua n6 nhu sau:
switch (expression)

{

case constantl:

block of instructions 1
break;

case constant2:

block of instructions 2
break;

default:

default block of instructions

}
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NG hoat dong theo cach sau: switch tinh biéu thic va kiém tra xem né
c6 bang constantl hay khong, néu dung thi né thuc hién block of instructions
1 cho dén khi tim thay tir khoa break, sau d6 nhay dén phan cudi cua cau tric
lya chon switch. Con néu khéng, switch s& kiém tra xem biéu thic c6 bing
constant2 hay khéng. Néu dang né s& thuc hién block of instructions 2 cho
dén khi tim thay tir khoé break. Cudi cung, néu gia tri biéu thuc khong bang
bat ky hang nao dugc chi dinh ¢ trén (ban c6 thé chi dinh bao nhiéu cau lénh
case tuy thich), chuong trinh s& thuc hién cac lénh trong phan default: Néu né
t6n tai vi phan nay khong bat bugc phai co.

2.4.5. Céu tric co ban cia cia mot chwong trinh C

Phan dau tién 12 liét ké cac header file

Cac ban dung bing tir khoa
#include “Tén cac header”

Hoac :
#incude

Khi viét theo c&ch tha nhat thi trinh bién dich s& tim kiém file .h hoic .c
nay trong thu muc hién tai chira dy &n caa ban, néu khéng cé thi sé& tim kiém
trong thu muyc Inc trong thu muc cai dat KeilC. Viét theo cach tha hai thi trinh
bién dich s& tim luén trong thu muc /INC ludn. Bé co thé sir dung ding cac
file .h cho cac vi diéu khién m¢ thu muc /inc trong thu muc nay cé cac thu
muc con nhu tén cua hang san xuat. Vi du nhu cia Atmel thi ban tim trong
thu myc /Atmel thi s& thay duoc file reg51.h

Phan thtr 2 : Dinh nghia cac macro (thiét 1ap vi mo). Cach khai bao st
dung tir khoa #define. Vi du:dé khai bdo mic led 1 dugc ndi véi chan 0 cua
port 1 ta viét nhu sau
#define led1 P1 0

Cac ham ngat nhu ngat (timer0, timer1, ngat ndi tiép, ngat ngoai )néu &

phan khai bao bién. Copy lai nhu sau :
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Cau trdc:
void Tén ham(void) interrupt ngudn ngat using bang thanh ghi
{
}
Ham ngét khong dugc phép tra lai gia tri hay truyén tham bién vao ham
Tén ham : tuy chon
Interrupt : tir khda chi ham ngat
Ngudn ngat : tir 0 dén 5 theo bang vecter ngat
Ngat do Co bia chi vector Nguon ngat
Reset hé théng RST 0000H -
Ngat ngoai 0 IE0 0003H 0
Timer 0 TFO 000BH 1
Ngat ngoai 1 IE1 0013H 2
Timer 1 TF1 001BH 3
Port néi tiép RI hoic T1 0023H 4
Timer 2 TF2 hoac EXF2 002BH 5
Bing thanh ghi trén RAM chon tir 0 dén 3.
void ngat4(void) interrupt 4 using 2
{
/Icac cau 1énh
}
CU phap cac ngat khac ciing twong tu chi thay s6 4 bang sé tha ty cua
ngét trong bang vector ngat.
+ Cac ham con nhu Delay, khoi tao,..
Viéc gay tré trong Keil C c6 nhiéu cach khac nhau
- Dung vong lap while for :
Véi tan s6 thach anh 11.0582 MHz thi mdi vong lap khi cac ban debug
s& thay 1a chiing ta mat thoi gian thuc khoang 8.28 us. Do d6 dé cd thé gay tré
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1ms thi cac ban can dung xap xi 121 vong lap kiéu nay. Viét chuong trinh

nhu sau:

/ kkhkkhkkhkkhkkhkhkhkhkkhkhkhkhkhhkhkikkihkikx

void delay (unsigned int ms) // ham tao thoi gian tre ms

{
unsigned int i ;
unsigned char j ; //khai bao bien 1 byte
for (i=0;i {
for (j=0;j {} // khong lam gi ca
¥
b

- Dung Timer 0 hoac Timer 1

Tiép tuc voi ham delay() theo cach dung bd dinh thoi thi ta thiy nd
cling gidng nhu ngdn ngit ASM bién dich véi Topview Simulator .

Dung b dinh thoi c6 3 ché do: ché @6 0, ché d6 1, ché do 2. Ching ta
s& str dung ché do khoi dong bo dinh thoi bang phan mém tic TMOD.3 va
TMOD.7 =0

Viéc xac dinh ché do nao phu thudc vao gia tri cua 2 bit TM1 va TMO
cua ting timer( cac ban xem dinh nghia tirng bit trong thanh ghi TMOD)
TM1=0, TMO =0 ché do 0: Ché do dinh thoi 13 bit , s6 ¢&ém 0000H — 1FFFH
TM1=0, TMO =1 ché d¢ 1: Ché d6 dinh thoi 16 bit , s6 ¢&ém 0000H — FFFFH
TM1=1, TMO =0 ché d6 2: Ché do dinh thoi 8 bit tu dong nap s6 dém 00H —
FFH
TM1=1, TMO =1 ché d¢ 3: Ché do dinh thoi chia sé s6 dém 00H — FFH
VD : Gay tré 1 ms = 1000us ta dung ché d6 dinh thai 16 bit str dung timer 0
Tdelay=1000 sir dung calculator cia hé diéu hanh Windows XP trong
Start\Program\Accessories\Calculator ta duoc
THO=FC
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TLO=18
Vay chuong trinh s€ nhu sau :
void delay(unsigned ms)
{
while (ms-)
{
TMOD=0x01; //ding timer 0 ché d6 1 ( 16bit)
THO=0xfc;
TLO0=0x18; //hai cau Iénh nap gia tri dém
TRO0=1; // cho phép timer 0 hoat dong
while (TFO); //cho TFO=1(co tran =1)
TF0=0; //x06a co tran
TRO=0; // ngung Timer
¥
¥

+ Chuong trinh chinh:

void main(void)

{

/Icau trdc Iénh diéu khién

}

d6i tuong cua chuong trinh 1a vi diéu khién nén ham main khong c6 gia tri tra

vé va khong c6 tham s6 dua vao.
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CHUONG 3.

XAY DUNG HE THONG PIEU KHIEN VA GIAM SAT BE
SONPIEN LY O TO CON

3.1. HE THONG PIEU KHIEN VA GIAM SAT NHIET PQ
3.1.1. Nguyén tic hoat dong

Pé do luong nhiét d6 trong mach dung LM335 14 loai cam bién co do
chinh xac cao, tam hoat dong tuyén tinh tir -40+100°C, tiéu tan cOng suét
thap. Chuyén doi tir twong tu sang sé ding chan ADC cua VDK ATmegas,
hién thi dung LCD. Tin hiéu tuong tu tir chan 2 cia LM335 duoc dua vao
chan 23 caa ATmega8 dé chuyén thanh tin hiéu sé. Tin hiéu sb tr ADC dugc
dua vao khéi xur 1y trung tdm cua VDK dé so sanh véi nhiét do dit thuc té.
Tin hiéu dau ra cia cam bién chuyén dong s& 1a 0V hoic 5V phu thugdc vao tin
hiéu dau vao tirc 1a khi dau vao duogc kich thich bai anh sang hong ngoai thi
dau ra s& 1a 5V. Tin hiéu ra s& qua transitor Q1 khuyéch dai roi dén PB1
cuaVDK, Tin hiéu ra trén PB2 cia VDK qua transitor Q2 dé diéu khién
IRFZ44N mosfet. Khi mosfet dong lai thi hé théng ngung gia nhiét, khi

mosfet mé hé thdng lai tiép tuc gia nhiét. Do d6 nhiét 46 duoc gitt 6n dinh tai

gia tri dat.
3.1.2. SO PO TONG QUAT
- CHUYEN BOI | / KHOI XU LY
}éﬁf\)ﬂ' TUONG TU TRUNG TAM:
S E} o —
CUA ATMEGAS |
ATMEGAS LCD

: KHOI CHAP HANH @

Hinh 3.1: So dd khdi
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Giai thich so do:
1) Khéi cam bién nhiét do: C6 chirc nang nhan tin hiéu nhiét do tir bén ngoai
va cam bién thanh tin hiéu dién ép.
2) Khdi chuyén doi tuong tu sang s6 (A/D): Nhan tin hiéu tuvong tu & dau vao
chuyén doi sang tin hiéu sé & dau ra.
3) Khéi xtr Iy trung tdm: Dung dé 13y tin hiéu dau vao va xu ly sau d6 xuét ra
tin hiéu cho dau ra.
4) Khdi hién thi: Dung dé hién thi dugc dua ¢ dau ra caa khéi xir 1y.
5) Khéi chap hanh: Thuc hién céc tin hiéu tir IC
3.1.3. Khoi cam bién nhiét do
C6 nhiém vy cam bién nhiét do méi trudong xung quanh va bién nhiét do do
thanh dai luong dién &p 6n dinh va thay d6i tuyén tinh theo nhiét do moi
truong.

CO rat nhiéu loai cam bién do nhiét do trén thi truong nhung dé st dung

va théng dung nhat van la LM335.

LII5=5

ADI 4+ —

Hinh 3.2: Chan LM335

Céc tham s6 ctiia LM335:
- C6 d6 bién thién theo nhiét d¢ 1a:10mv/K°.
- Co sy 6n dinh cao, chi sai s6 khoang 1%.
- Ham dién ap bién thién tuyén tinh khi do trong khoang -40-100°C
- Tiéu tan cong suat thap.

- Dong dién 1am viéc tir 4.10"A dén 5.10°A.
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Dong ngugc 15mA.
Dong thuan 10mA.
Bién thién cua dién ap theo nhiét do: Vout=2.73+0.01xT°C

3.1.4. Khéi chuyén d6i twong tw sang sé

Vi diéu khiénAtmega8 c6 mét bd bién d6i ADC tich hop trong chip V6i

cac dac diem:

Do phan giai 10 bit

Sai s tuyén tinh: 0.5LSB

Do chinh xac +/-2LSB

Thoi gian chuyén d6i:65-260ps

6 Kénh dau vao cé thé dugc lua chon

C6 hai ché do chuyén ddi free running va single conversion
C6 nguodn bao ngat khi hoan thanh chuyén doi

Loai bo nhiéu trong ché d nga

ADC COMNVERSION
OOMFLETE 150

EERBEEBREGE

Hinh 3.3: So dd bo hién ddi
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Tam dau vao caa ADC 1a tdm chan cua PORTA va chiing duoc chon
thdng qua mot MUX.

Dé diéu khién hoat dong vao ra dir liéu cia ADC va CPU ching ta c6 3
thanh ghi: ADMUX la thanh ghi diéu khién lya chon kénh dau vao cho ADC,
ADCSRA 1a thanh ghi diéu khién va thanh ghi trang thai caa ADC, ADCH va
ADCL la 2 thanh ghi dir liéu.
3.1.4.2. Nguyén tic hoat dong va lap trinh diéu khién

ADC c6 nhiém vu chuyén d6i tin hiéu dién 4p twong ty thanh tin hiéu
s6 co6 do phan giai 10 bit.Vai gia tri nhé nhat cua dién ap dat 6 chan AGND
va gia tri cuc dai cua dién 4p tuong ty duoc mac vao chan AREF. Tam kénh
tuong tu dau vao duoc chon lya thong qua ADMUX va ADMUX nay duoc
diéu khién boi thanh ghi ADMUX.

ADC nay c6 thé hoat dong duoc & hai ché do. Do 1a chuyén doi don:
chi chuyén d6i mot lan khi co lénh chuyén do6i va ché do tu chuyén doi (Free
running mode) ddy 1a ché d6 ma ADC tu dong chuyén d6i khi duoc hoat dong
va cong viéc chuyén dbi cé tinh tuan hoan (chi can khéi dong maot lan).

ADC duoc phép hoat dong nho thiét 1ap bit ADEN. Qua trinh chuyén
d6i dugc bat dau bang viéc ghi vao bit ADSC mic logic 1 va trong suét qué
trinh chuyén doi bit nay luén dugc giit & mic cao. Khi qua trinh chuyén doi
hoan thanh thi bit nay duoc x6a bang phan cing va cd AIDF duoc bat Ién.

Dit liéu sau khi chuyén d6i dugc dua ra thanh ghi dit lisu ADCL va
ADCH, nhung chu y khi doc dir li¢u tir hai thanh ghi nay thi doc ADCL trudc
rdi méi doc ADCH. Néu doc ADCH truée thi dit liéu cap nhat cd thé ghi de
lén ADCL (Vi diéu khién nghi rang di doc xong dix liéu).

Pé diéu khién vao ra dir lieu véi ADC, cac budc thuc hién nhu sau:

Buéc 1: Pinh nghia cac cong vao cho tin hiéu tuwong tu
Xoba bit trong (tng V&i chan do trong thanh ghi DDRA. Sau d6 loai bé dién tré
treo bang cach xoa bit trong tng & thanh ghi PORTA.
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Budc 2: Chon kénh tuwong tu vao (chon chan vao cho ADC) thdng qua
thanh ghi ADMUX (c6 thé thay d6i trong qué trinh hoat dong).
Budc 3: Thiét 1ap cac thong sé cho ADC
Téc do chuyén doi thong qua xung nhip chuyén doi.
Ché d6 chuyén d6i : don hoac tu dong.
Str dung ngat hozc khang.
Buéc 4: Bat dau chuyén d6i va doc dir liéu.

3.1.5. Khoi xir ly trung tam

(RESET) PCB ] 1 28 [1 PCS (ADCS/SCL)
(RXD) PDO ] 2 27 [J PC4 (ADC4/SDA)
(TXD) PD1 3 26 [0 PC3 (ADC3)
(INTO) PD2 ] 4 25 [0 PC2 (ADC2)
(INT1) PD3 5 24 O PC1 (ADCT)
(XCK/TO) PD4 [l 6 23 [ PCO (ADCO)
vcc 7 22 [0 GND
GND ] 8 21 [J AREF
(XTALU/TOSC1) PB& ]9 20 [J AVCC
(XTAL2/TOSC2) PBT (] 10 18 [ 1 PB5 (SCK)
(T1y PDs ] 11 18 [0 PB4 (MISO)
(AIND) PD& C] 12 17 |2 PB3 (MOSI/OC2)
(AIN1) PD7 ] 13 16 [J PB2 (SS/OC1B)
(IcP1)PBO |14 15 [ PB1 (OC1A)
ATmegad

Hinh 3.4a: Cac chan cua ATmega8

vee vee vee
RST
10k
el = R2 SR3 LRERS
Ui 10310k 3 180K
| [—, ,
' ResetPC6 83 B 35
MOSL | 5 | S PDORXD) B 2 E — i
RsT<] 3 4 EN 4 | [DI(IXD) 28 B z
B s N3 PDNTO)  (ADCSISCL)PCS (35 13
7 S PD3(NT)_  (ADC4SDAPCA (3 4
] 910 D4 6 | ppyToXCR)  (ADC3PC2 5
35 [
= 9 o (ADCDPC2 =7 = 5
Gp [ XalIToscipee t:ggé;ggé < e oo
12MHz [V :
10 xal2ToSC2PRT
(sCKypBs 2 SCK
2L PDS(TI) (MISO)PB4 —=—¥50 ‘;Cll‘:_
2612 PDGAIND)  (MOSLOC2)PB3 (——O8! i
3 PDI(AINI) (SSociBpE2 —e—FNMB 2
PBO(ICPI) _ _ (OCIA)PBI ME —°
zZ z = I
- - GND
o0 ~
o~
GNDGND

Hinh 3.4b: ATmega8

44



3.1.6. Khéi hién thj

Trong cac tng dung cua vi diéu khién thi LCD déng vai trd quan trong
né 1a bo phan giao tiép gitta nguoi va thiét bi. CO rat nhiéu loai LCD khéc
nhau cua c4c hingkhéc nhau. C6 loai LCD 8x1,8x2,16x2...Ngay nay, hau hét
cac bo hién thi LCD thong minh déu tuan theo mét tiéu chuan chung. Ty
theo y&u cau vé hién thi thdng tin ma ta chon loai nao cho pht hop. Trong dd
an nay em ding LCD loai 16x2 2 dong 16 ki ty trén mot dong. Do loai nay dé

dung va gia thanh ciing phai ching nén em dung d¢ hién thi.

VCC

Hinh 3.5: Hién thi LCD
3.1.6.1. Cau tao LCD
Bang 3.1: Churc nang cac chan cua LCD 16x2:

Chansé | Ky hiéu | Mic 1/0 Chirc ning
logic
1,15 Vss - - Nguon cung cap (GND)
2,16 Vdd - - Nguon cung cap (+5V)
3 Vee - | Dién 4p dé diéu chinh twong
phan
4 RS 0/1 I Lua chon thanh ghi
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0 = thanh 1énh ghi

1 = Thanh ghi di li¢u

5 R/W 0/1 I 0 = Thanh ghi vao LCD module
1=Doc tir LCD module
6 E 1,1=>0 I Tin hiéu cho phép
0 = V0 hiéu hoa
1 = Hoat dong
Tir 1 xudng 0: Bat dau doc ghi
7 DB1 0/1 1/0 Data bus line O(LSB)
8 DB2 0/1 1/0 Data bus linel
9 DB3 0/1 1/0 Data bus line2
10 DB4 0/1 1/0 Data bus line3
11 DB5 0/1 1/0 Data bus line 4
12 DB6 0/1 1/0 Data bus line 5
13 DB7 0/1 1/0 Data bus line 6
14 DB8 0/1 1/0 Data bus line 7(MSB)
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3.1.6.2. Nguyén tic hién thi ky tw trén LCD
Mot chuong trinh hién thi ky tu trén LCD sé& di theo bon budc sau:
1) X6a toan bé man hinh.
2) bat ché do hién thi.
3) Pat vi tri con tro (noi bat dau caa Ky tu hién thi).
4) Hién thi ky tu.
3.1.7. Khoi ngudn
3.1.7.1. Bién &p cap nguén

; -

Hinh 3.6: Bién 4p 5A

e Bién 4p 5A: Lam nhiém vu bién doi dién &p 220V-50Hz thanh dién ap
12V-50Hz.

e Nguon cap vao bién ap: 220 VAC

e Ngudnra6V, 9V, 12V, 15V, 18V, 24 VAC

e Dong dinh muc: 5A
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3.1.7.2. IC 6n ap ngudn

Hinh 3.7: LM 7805 va LM 7812

B6 ngudn nham cung cip dién &p maot chiéu +5V,+12V,on dinh cho
mach dién. Dé tao dugc ngudn theo yéu cau em sir dung 2 IC 6n 4p 7805 va
7812 dé tao ra dién &p 6n dinh 5V va 12 V.

B6 ngudn phai cd tinh chéng nhiéu tét ( Nhat 1a cac xung nhiéu tir dong
co ) dé tranh 1am treo vi diéu khién.

3.1.8. C4c luat diéu khién sb

Yéu cau thiét ké duoc dit ra 1a bo PID sd phai ¢o tinh linh hoat cao, c6
nghia 1a phai c6 giao diéu khién cac ddi twong cong nghiép theo luit P, I, PI,
PD va c6 thé liwa chon tham s6 ctia cac luat phu hop véi ddi tuong thiét ké.
Luat PID sb phai duoc thiét ké gon gang, thoi dién than thién véi ngudi sir
dung. Thong qua HMIL, nguoi str dung ¢ thé chon luat diéu khién dé dang. Vi
du nhu ¢ thé gian xir 1y 1énh phai nhanh dé 1am tang tinh thoi gian thuc cho
thiét bi diéu khién.
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3.1.8.1. Luét diéu khién ty 18 sb

e(t) b uik)

Hinh 3.8: Cau tric luat P sd.

Pay la luat diéu khién cd thé thiét ké don gian nhat. Day u(k) duoc tinh
tur day e(K) theo cong thuec:

u(k) = koe(k) k=0,1,2 ... (3.1)
3.1.8.2. Luat diéu khién tich phan sé

Ta c6 phuong trinh sai phan:

u(k) :Tle(k)+u(k 1) (3.2)

Trong d6 T 1a thoi gian trich mau (Sample Time)

eilc) ufk)
E » T »
T, "+
u(le-1) D

Hinh 3.9: Cau tric luat | sb.

3.1.8.3. Luat diéu khién vi phan sb

eilc)

h 4

Hinh 3.10: Cau trdc luat D sb.

¥
]
¥

|

efk-1)

Thuong cac bo diéu khién theo luat vi phan sb duoc cai dat theo céc

phuong trinh sai phan sau:
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u(k) =%[e(k)—e(k—1)] (3.3)

Trong d6 T 1a thoi gian trich mau.
3.1.8.4. Luat diéu khién PID so

(k) up )

_|_
S Ep .

url)

3 e
¥
lle
3
_|_
L
+
o
E

Yy Y

__|_ %>—| uD(k)+

Hinh 3.11: C4u trac luat PID sb.

Tt cau tric PID sb trong Hinh 3.5, ta c6:

u(k) =k, {e(k) +1Le(k) +u, (k-1 +-I;—D e(k) —e(k-1) } (3.4)

Toye(k) -T2 ek —1) + _
u(k)zkp{(1+?)e(k) (k1) +—e(k) +U, (k 1)}

To  Dyey—To gk — _
u(k)=kp{(1+?+_l_l)e(k) 2e(k-1)+u, (k 1)}

Luat diéu khién PID sb trong céng thirc trén dugc lya chon dé cai dit
cho b diéu khién dugc ché tao trén chip PIC.
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3.2.SO PO NGUYEN LY
3.2.1. Mach duy tri nhiét d6 cia bé son
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Hinh 3.12: So d6 nguyén ly
Do nhiét d6 tai ddi twong théng qua sensor nhiét LM335. LM335 1a

sensor do nhiét do véi dau ra 1a 10mV/°K, do d6 dé do do C ta can c6 cong
thirc chuyén doi gié tri tir 46 K sang d6 C. Vi ta ding ADC cua PIC 1 10 bit
nén gia tri so lon nhat 1a 1023. Vref=Vcc, gia thiét 1a VCC=5V nén tai 0°C
hay 273°K thi dau ra cua LM335 c6 gia tri 12 2.73V.

Nhu vay khi muén tinh toan ra do C ta can phai trir di mac dién ap 1a
2.73V.

Vi du: Nhiét do la 30°C = 303°K, murc dién 4p twong tng la:

out = 303 x 10mV/°K =3.03V.

Ta tinh toan gia tri doc duoc tir ADC.
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- V61 ADC 10 bit ( V_in 1a dién ap dua vao chan ADC cua PIC ):

V_in=5V => ADC_value = 1023

V_ in=2.73V => ADC value = (1023/5)x2.73=558.6 ( tuong tng 0°)

Mat khac do V_ref = VCC = 5V nén ADC value = 1 twong ung Vi
5/1023=4.9mV=5mV. Trong khi d6 LM335 cho ra dién ap la 10mV/1°K nén
dé gia tri ADC thay d6i 1 don vi thi nhiét do phai thay doi 1a 0.5°K (hay gan
5mV) Tir d6 ta co cong thirc day du sau dé tinh gia tri °C:

el €@DC _value—558.6 bV
1023x10mV

Vay ta c6 cong thac rat gon la:

T IC ~_ €@DC _value—5586
- 2.046

* Cac linh kién trong mach
1) Cam bién: LM335
2) Xtr ly trung tdm: ATmega8
3) Khéi hién thi: LCD LMO016L
4) bién trg, tu dién, nGt bam, transistor, diode. ..
5) Mosfet IRFZ44N
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3.2.2. Mach diéu khién téc d9 quat say

VEC
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e o
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Hinh 3.13: So d6 nguyén ly
1) Cam bién: LM335
2) Xtr ly trung tdm: ATmega8

3) bién tro, tu dién, transistor, diode. ..

4) Bong co

5) Mosfet IRFZ44N
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3.2.3. Mach tao nguén nudi

Dl
12v D2 u2 vCC 'T: - e
[ A 3 20 | )
| |—” IN = Out _lL A N | GND
2 — ROy z tc2 | 2k ||
| Diode-T~100uf 100uF C3 Led
17 100nF
GND o
GND LM7Ryy GND GND

GND

Hinh 3.14: Mach ngudn

Str dung LM7805 va LM7812 dé tao dién &p ra 6n dinh ¢ 5V va 12V

3.3.SO PO THUAT GIAl

3.3.1. So @6 thuat giai cia mach diéu khién téc do quat say

\ 4
Diéu chinh gié tri dién 4p
vao qua bién trg

\ 4
Doc gi4 tri phan hdi tur
chan ADC

\ 4
Tinh Uy theo PID

\ 4
Xuit gi4 trj diéu khién

A 4

Quay dong co

END
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3.3.2. So d0 thuat giai cia mach duy tri nhiét do bé son

BAt dau

\ 4
Cai dit gia tri ban dau

»

A 4
Doc gia tri phan hdi tir chan
ADC

TinhC=y-x

A 4

Tinh Udm

theo PID

A

y

Xuit gia tri diéu khién

A

y

Hién thi trén LCD

Phim thay doi
nhiét do

Thay doi nhiét do

No

A

4

NGt STOP
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3.4. CHUONG TRINH PIEU KHIEN
3.4.1. Chwong trinh diéu khién mach duy tri nhiét do bé son

#include <mega8.h>
#include <delay.h>
#define OPM OCR1AL
#define Fan OCR1BL

#define Mode PINC.5
#defineUp PINC.4

#define Down PINC.3
#define On_Off PINC.2

char Data_LM35 1=0, ev_1=0, ev_2=0, fb=0;
bit run=0, Display=0;

int time_delay=0;

int PWM=0;

unsigned char value_tep=0, Data LM35=0, Keypad=0, k=0, speed=0, t=0;

Il Alphanumeric LCD functions
#include <alcd.h>

#define FIRST_ADC _INPUT 0

#define LAST_ADC_INPUT 0

unsigned int adc_data[LAST_ADC_INPUT-FIRST_ADC_INPUT+1];
#define ADC_VREF_TYPE 0x00

/[ ADC interrupt service routine

// with auto input scanning

interrupt [ADC_INT] void adc_isr(void)

{

static unsigned char input_index=0;

/l Read the AD conversion result

adc_data[input_index]=ADCW,

/I Select next ADC input

if (++input_index > (LAST_ADC _INPUT-FIRST_ADC_INPUT))
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input_index=0;
ADMUX=(FIRST_ADC_INPUT | (ADC_VREF TYPE &
Oxff))+input_index;
/I Delay needed for the stabilization of the ADC input voltage
delay us(10);
/[ Start the AD conversion
ADCSRA|=0x40;

}

// Timer O overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf _isr(void)
{
/l Reinitialize Timer 0 value
TCNTO0=0x08;
// Place your code here

t++:

if(t==2 && run==1)//Neu dat 20ms va dc nap toc do
{
t=0;
for(k=0;k<10;k++)
{
Data LM35=(Data_LM35+((adc_data[0]-558.558)/2.048))/2;//5v
}
fb=Data_LM35;// Sao chep
ev_1=value_tep-fb;// Sai lech hien tai
if(fb<value_tep)
{
Fan=0;// Tinh toan PWM;// Tat quat gio
PWM=PWM+(2*ev_1)+(0.001*(ev_1+ev_2));
iIf(PWM<256 && PWM>=0) OPM=PWM,;
}
else if(fb>value_tep)
{
PWM=PWM+(2*ev_1)+(0.001*(ev_1+ev_2));
If(PWM<256 && PWM>=0) Fan=PWM, OPM=0;// Bat quat gio
¥
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else

{
OPM=0;
Fan=0;
PWM=0;

}

ev_2=ev_1;// Sai lech 2
Display=1;
¥
else if(t==2 && run==0)
{
t=0;
by
if(Mode==0 && time_delay==0)// Neu an nut cai dat

{
Keypad=1;// Bat dau vao che do cai dat

lee iIf(Up==0 && time_delay==0)// Neu Up

¢ Keypad=2;// Xac nhan tang gia tri

:e}lse if(Down==0 && time_delay==0)// Neu Down
{ Keypad=3;// Xac nhan giam gia tri

by

if(Keypad >0 && time_delay==0) time_delay=20;// Chong rung phim
else if(time_delay>0) time_delay--;

// Declare your global variables here
void lcd_put_int(int num)//Xuat 1 so nguyen ra LCD
{

int temp;
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unsigned char i =0, c[5];
temp = num;
if (temp !'=0) {
if (temp <0){
Icd_putchar('-);
temp = - temp;
}
while(temp){
c[i++] = temp%10;
temp /= 10;
}
while(i) lcd_putchar(c[--i] +'0";
}
else lcd_putchar('0");

}

void main(void)

{

/l Declare your local variables here

// Input/Output Ports initialization

// Port B initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=0ut Func1=0ut
FuncO=In

/[ State7=T State6=T State5=T State4=T State3=T State2=0 State1=0
State0=T

PORTB=0x00;

DDRB=0x06;

// Port C initialization

/I Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State6=T State5=T State4=T State3=T State2=T Statel=T StateO=T
PORTC=0x00;

DDRC=0x00;

/] Port D initialization

59



/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
State0=T

PORTD=0x00;

DDRD=0x00;

/I Timer/Counter 0 initialization
/I Clock source: System Clock
/I Clock value: 11.719 kHz
TCCRO0=0x05;

TCNTO0=0x08;

// Timer/Counter 1 initialization

/I Clock source: System Clock

/Il Clock value: 46.875 kHz

// Mode: Ph. correct PWM top=0x00FF
/[ OC1A output: Non-Inv.

/[ OC1B output: Non-Inv.

// Noise Canceler: Off

/I Input Capture on Falling Edge
// Timerl Overflow Interrupt: Off
/Il Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0xA1;

TCCR1B=0x04,

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

/I Timer/Counter 2 initialization
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/I Clock source: System Clock
/I Clock value: Timer2 Stopped
// Mode: Normal top=0xFF

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization
/I INTO: Off

/I INT1: Off

MCUCR=0x00;

I/ Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;

/I USART initialization
/I USART disabled
UCSRB=0x00;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

/[ ADC initialization

// ADC Clock frequency: 187.500 kHz

/I ADC Voltage Reference: AREF pin
ADMUX=FIRST_ADC_INPUT | (ADC_VREF_TYPE & 0xff);
ADCSRA=0xCE;

/I SPI initialization

/I SPI disabled
SPCR=0x00;
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/I TWI initialization
/I TWI disabled
TWCR=0x00;

/I Alphanumeric LCD initialization
// Connections are specified in the
I/ Project|Configure|C Compiler|Libraries|Alphanumeric LCD menu:
Il RS - PORTD Bit 0

// RD - PORTD Bit 1

/[ EN - PORTD Bit 2

// D4 - PORTD Bit 4

// D5 - PORTD Bit 5

// D6 - PORTD Bit 6

// D7 - PORTD Bit 7

/l Characters/line: 16

Icd_init(16);

/l Global enable interrupts
#asm("sei")
run=0;
Display=1;
Data LM35=((adc_data[0]-558.558)/2.048);//5v
Fan=0;
while (1)
{
// Place your code here
if(Display==1)
{
Display=0;
Icd_clear();// Xoa LCD
Icd_gotoxy(1,0);
lcd_putsf("NHIET DO: ");
Icd_put_int(Data_LM35);
Icd_gotoxy(3,1);
lcd_putsf("CONFIG: ");
Icd_put_int(value_tep);
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if(Keypad==1)

{

run=0;

Display=0;

Icd_clear();

Icd_gotoxy(2,0);

lcd_putsf("SETUP=");

Icd_gotoxy(8,0);

Keypad=0;// Xac nhan da vao che do cai dat toc do

speed=Data_LM35;
Icd_put_int(speed);
while(Keypad '=1)// Neu chua an xac nhan

{
iIf(Keypad>1)// Neu nhap so

{
if(Keypad==2) speed++;// Neu an tang
else if(Keypad==3) speed--;// Neu an giam
Icd_gotoxy(8,0);
Icd_putsf(" *);
Icd_gotoxy(8,0);
Icd_put_int(speed);
Keypad=0;
}
¥
PWM=0;
run=0;
t=0;
Icd_clear();

Icd_gotoxy(2,0);
lcd_putsf("HOLD =");
Icd_gotoxy(8,0);
Icd_put_int(speed);

delay_ms(20);
Display=0;
Keypad=0;

63



Icd_clear();

value_tep=speed;// Quy doi ra so xung

run=1;//  Cho phep khoi dong voi toc do moi sai dat

k
k

3.4.2. Chuong trinh diéu khién mach diéu khién téc d6 quat sy

#include <avr/io.h>
#include <mega8.h>
#include <until/delay.h>
#include <avr/interrupt.h>
#include <math.h>
#include <stdio.h>
#ifndef chbi
#define cbi(port,bit) (port) &=~(1 << (bit))
#endif
#ifndef sbi
#define sbi(port,bit) (port) |[=~(1 << (bit))
//Dinh nghia cac duong dieu khien motor
#define MOTOR_DDR DDRD
#define MOTOR_PORTPORTD
#define MOTOR_DIR 6
#define MOTOR_EN 7

#define Sampling_time 25 /lthoi gian lay mau(ms)
#define inv_Sampiling_time 40 I |//Saampling_time
#define PWM _period 8000 Il cycle=1ms, f=8MHz

Volatile long int Pulse, pre_Pulse;

Volatile long int rSpeed, Err, pre_Err, Kp=8, Kd=10, Ki=1;//for speed control
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Volatile long int pPart=0, iPart=0, dPart=0; //PID gains
Volatile long int Ctrl_speed=5; /Ivan toc can dieu khien
Volatile long int Output;
Volatile unsigned char sample_count=0;
//dieu khien van toc bang PID
Void Motor_Speed_PID(long int des_speed) {
rSpeed=Pulse-pre_pulse; /ltinh van toc (trong sampling time)

pre_Pulse=Pulse; //luu gia tri Pulse: so xung

Eri=des_Speed-abs(rSpeed); //tinh error (loi)
//cac thanh phan cua PID

pPart=Kp*Err;

dPart=Kd*(Err-pre_Err)*inv_Sampling_time;

iPart +=Ki*Sampling_time*Err/1000;

Output +=pPart+dPart+iPart; //cong thuc duoc bien doi vi la dieu
khhien van toc

//saturation
If (Output>=PWM _Period) Output=PWM _Period-1;
If (Output<=0) Output=1,
OCR1A=0Qutput; //gan duty cycle cho OCR1A: update PWM
Pre_Eri=Err; /lluu gia tri error
b
\int main(void){
//[Encoder va cac can nap toc do

DDRB=0x00; //set PORTB as a input port to use the TO input pin
and INT2

PORTB=0xFF; //dien tro keo len (nhat la encoder)
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//Motor

MOTOT_DDR=0xFO;

sbi(MOTOR_PORT, MOTOR_DIR);

MCUCSR|=(0<<ISC2); //ngat INT2 la ngat canh xuong-Falling Edge
GICR |=(1<<INT2); /lenable INT2

//dung timer 2 lam bo dinh thoi25ms, sampling time

TCCR2=(1<<CS21)|(1<<CS20);//CS22=1, CS21=1, CS20=1: Prescaler=1024

TCNT2=60; //gan gia tri khoi tao cho T/C2 de duoc 25ms ( truong hop
f =8MHz)
TIMSK=(1<<TOIE2); //cho phep ngat khi co tran o T/C2

//dung timerl lam PWM generator, Fast PWM mode 14: ICR1 chua time
period

TCCR1A=(1<<COM1A1)|(1<<COM1B1)|(1<<WGM11);
TCCR1B=(1<<WGM13)|(1<<WGM12)|(1<<CS10);
//khoi dong gia tri PWM
OCR1A=1,
ICR1=PWM _Period,;
sbi(MOTOR_PORT,MOTOR_EN);//khoi dong motor
sei ();

¥

by
ISR (TIMER2_OVF _vect){ //update sampling time

TCNT2=60; /lgan gia tri khoi tao cho T/C2
Sample_count++

Motor_Speed_PID(Ctrl_Speed);
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¥
ISR(INT2_vect){

If (bit_is_set(PINB,0)) Pulse++;
else Pulse--;

}
3.5. MOT SO HINH ANH VE MO HINH

Hinh 3.15: Quat say

————
Hinh 3.16: Bé son dién ly
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Hinh 3.17: Pang gia nhiét bé son

Hinh 3.18: Bén trong budng sy
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KET LUAN

Sau thoi gian nghién ciu va tim hiéu, véi sy huéng dan cua GS. TSKH
Than Ngoc Hoan va su giup d& cua thiy ¢ trong khoa Bién ty dong trudng
dai hoc Dan Lap Hai Phong, em di hoan thanh dwgc do &n ciia minh.

Qua dd an ndy em da thu duoc nhitng két qua sau:

- Hiéu duoc phuong phap do ludng qua vi diéu khién AVR Atmega8

- Biét dugc phuong phap 1ap trinh C phuc vu cho vi diéu khién.

- Tim hiéu duoc cac loai cam bién théng dung trong do luong.

- Xay dung dugc mot hé thong do luong co ban.

M& rong dé tai:

- Thiét ké hé thong diéu khién, giam sat nhiét 16 cong nghiép...

- Két hop cac thiét bi vi diéu khién c6 dai bam xung 16n hon nhu
thyristor... Va cac thiét bi contactor, role dé hoat dong véi dién thé cao
ap dung trong cong nghiép

- Chon cam bién c6 thang do 1én hon

- Hién thi nhiét do trén LCD,trén LED 7 doan, giao dién may tinh...

*) Uu diém:

- Hé théng hoat dong 6n dinh

- Giao dién LCD va nut diéu khién than thign

- Kha ning 4p dung vao thuc tién cao

*) Nhuoc diém:

- Thiét bi gia nhiét hoat ¢ong dong 1 chiéu 12V nén chi &p dung véi cac

loai may khong doi hoi nhiét d6 qua cao.

Do han ché vé kién thirc, kinh nghiém va tai liéu nén khong tranh khoi
nhitng thiéu s6t. Em rat mong duoc thay ¢ va cac ban gitp d& dé hoc hoi
duoc nhiéu hon nira.

Em xin chan thanh cam on!
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