LOI NOI PAU

Trong nhitng nam gan day, xu thé céng nghiép hda, hién dai hoa d3 mang
lai nhiéu sy doi thay cho dat nudc. Bac biét dbi véi cac nganh cong nghiép
hoa chat — noi ma méi truong lao déng cé nhiéu chat doc hai thi cang can
phai &p dung tu dong hoa cac khau san xuat. Nham bao vé suc khoe ngudi lao

dong, bao vé méi truong, ting ning suat.

Pé tai “ Phan tich QTCN trén nguy@n liéu trong san suat son, di sdu may
khay tron ” ctia em gom hai mang ndi dung chinh, mang tha nhat s& phan tich
quy trinh cdng nghé tron nguyén lidu, mang thir hai s& phan tich chi tiét so d6
dién cho may khuay tron dién hinh. Trong pham vi d6 4n caa minh em xin

duoc chon phan tich quy trinh san xuét son bot tinh dién.

Do thoi gian va ngudn tai liéu con han ché nén ban do an nay khéng tranh
khoi thiéu sét, kinh mong quy thay ¢ cam thong va déng gop cho d6 &n em

duoc hoan thién.

Cudi cuing em xin chan thanh cam on sy gitp d& quy bau cua thay PGS-
TS Hoang Xuan Binh , cac thay c6 trong khoa, cac ban ciing 16p trong qué

trinh hoan thién dé tai.
Hai Phong, thang 6 ndm 2014

Sinh vién thuc hién

Nguyén Dinh Tho



CHUONG 1.

KHAI QUAT CHUNG VE CONG NGHE SAN XUAT SON BOT
TINH PIEN

1.1. GIOI THIEU CHUNG VE CONG NGHE.

Nguyeén liéu chu yéu cho san xuat dong san pham la céc hoa chét goc hiru
co nhu cac san pham hoa dau va mot sé it 1a cac san pham bot vo co khac. Sau
khi duoc ché bién va gia cong s& c6 dugc san pham son dudi dang bot siéu
min. Bot son nay dugc son 1én san pham nhd sung phun dic biét (st dung hiéu
tng lyc hut tinh dién giita son va vat can son giup cho son phu déu va bam
dinh trén bé mat)sau d6 duoc gia nhiét trong budng kin dé son ndng chay trén
bé mit, cudi cung 1a 1am ngudi vat can son va mang son dé thu duoc bé mat

son bong , dep va c6 do bén tuong ddi cao.

Quy trinh san xuat son duoc miéu ta qua so do sau:



Nguyén liéu dang bot

\ 4

Can va nap vao thung chira

A 4

Khudy tron khéng gia nhiét
(MIXING)

A 4

Khudy tron , dun c6 gia nhiét
(EXTRUSION)

A 4

Can va lam lanh
(COOLING DOWN)

A 4

bap vé mang
(CRUSHING)

A 4

Nghién min
(GRINDING)

A 4

Tron phu gia va dong goi
(PACKING)

Hinh 1.1: So d6 cdng nghé san xuat son bot.
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1.2. QUY TRINH CONG NGHE TRON NGUYEN LIEU.
1.2.1. Quy trinh tron khoéng gia nhiét.

Nguyeén liéu sau khi dwgc can va nap day trong thung khudy tron s& duoc

XL2

Ve -
f%f

G

day tgi may tron.

@g%

Hinh 1.2: Nguyén ly tron bot nguyén liéu.

May tron s& kiém tra tin hiéu tir 3 cam bién quang hoc dé kiém tra xem

thing nguyén liéu di vao dung vi tri chuwa. Néu thoa man PLC sé& ra lénh cho 2
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PC M1, M2 quay vit me nang thing 1én sat miéng may tron. Toi cudi hanh trinh
nay, 2 PC sé& dung nho tin hiéu tir cac cong tac hanh trinh kiém soét qua trinh
nang. Sau d6 PLC s€ ra Iénh cho 2 xylanh XL1, XL2 thyuc hién hanh trinh thuan

xoay 2 chdt kep mot goc 90° dé kep chic chan thing tron.

Hanh trinh thuan caa xy lanh duoc giam sét boi cac cong tac hanh trinh, nho
d6 PLC biét dugc thung da dugc kep hoan toan hay chua. Tiép d6, PLC sé& cho
DC M3 chay dé xoay truc, quay thang tron 180° . Bot s& tiép xUc truc tiép vai 2
canh tron. Mot cong tic hanh trinh khac c6 nhiém vu bao thung tron da & vi tri
thang ding, PLC s& dung PC M3 dong thoi bat 2 BC M4, M5 dé tron déu

nguyén liéu.

HiNINinn

Hinh 1.3: Vi tri ciia thung sau khi da xoay 180°.

Sau khoang thoi gian dinh trude, PLC s& ngat 2 BC tron, bat BC M3 theo
hanh trinh nguoc lai dé dwa thung chira vé trang thai ban dau — Xoay chét kep
theo chiéu nguoc lai 90°ngi léng miéng thung (thuc hién hanh trinh nguoc cho 2
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xylanh XL1, XL2)— Bat dong co M1, M2 theo chiéu nguoc lai, ha thung xuéng
san. Luc nay thung di sin sang chuyén dén khau tiép theo d6 1a khau khuay
tron, dun c6 gia nhiét.

1.2.2. Khuéy trén, dun c6 gia nhiét.

\

\
”';_ /Q Up stair
L ]9 &
=== O

Heater zone /

e
\

@&

Hinh 1.4: So d6 qué trinh khudy tron, dun son ¢ gia nhiét.

—

Sau khi nguyén liéu da duoc tron khdng gia nhiét, thing chtra s& chuyén toi
san thao tac dé dong nguyén liéu dé dang di chuyén t6i cac cong doan tiép theo
nho thé nang ciia minh. Tir thung chia, khi vach chin day thung duoc mo ra, bot
s& nhanh chong tran day phéu chira HP1, dé xudng dugc phéu chaa HP2, bot
phai duoc dinh lugng qua vit xoan don SSC (Single Screw). Vit xoan nay duoc

lai boi dong co M6. Pong co M6 1a dong co 3 pha, 16 to 1dng sdc, cdng suét c&
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2HP sir dung hé truyén dong Bién tan- Pong co. Toc do cia dong co nay duoc
diéu khién bam theo téc d6 cua dong co M7. Néu khong co luat diéu khién nay

thi phéu HP2 c6 thé bi qua thiéu hoac tran nguyén liéu trong qué trinh van hanh.

Pong co M7 1a dong co KPB 3 pha cong suat ¢& 50 HP, toc do 1450 rpm va
cling str dung hé truyén dong Bién tan- Pong co (Inverter-motor) dé c6 thé chinh

tron duoc téc do va cai thién momen khoi dong.

Vit xoan kép DSR (Double Screwers) la 2 vit xoan c6 hinh dang twong tu
nhau, luén quay nguoc chiéu nhau nho cap banh ring an khép ngoai trong hop
giam toc co khi. Do diéu kién lam viéc rat khac nghiét (ma sat mai mon lon,
nhiét do cao >200°C) nén cac vit xoin nay dwgc ché tao tir thép siéu cing.
Ngoai tac dung tron déu hdn hop, cac vit ndy con cé tac dung don (dun) nguyén

liéu vé ctra thoét liéu nho nhimg doan dugc gia cong c6 budc xoan lién tuc.

Bo gia nhiét HTR (Heater) co nhiém vu nung néng vung tron nguyén liéu
dén nhiét d6 yéu cau cua cdng nghé va duy tri mac nhiét do ndy on dinh trong
sudt qua trinh van hanh. Trong thuc té ving gia nhiét gom 3 modul (Zonel;
Zone2 va Zone3) doc lap vai nhau, mdéi modul s& ¢ muc nhiét do cai dat
(Setpoint) khac nhau (nhiét d6 tang dan theo huéng di chuyén vat ligu). Dé tiét
kiém dién niang, ngudi ta thuc hién luat diéu khién ON-OFF cho 2/3 s6 phan tir
dbt néng (soi d6t) va luat diéu khién theo vong kin lién tuc PID cho sé phan tu
con lai. Trong cac ving gia nhiét nay, do quan tinh nhiét 14 kha Ion nén dé bao
vé qua nhiét nguoi ta trang bi cho ching nhitng duong nudc lam mat vai van
nuédc dién tir, dong mo tu dong nho ngd ra diéu khién cua cac bo diéu khién

nhiét do co hién thi Led (Temperature Controler).



1.3. QUY TRINH CONG NGHE CAN MONG, LAM MAT VA NGHIEN
THO.

1.3.1. So dd cong nghé.

Hinh 1.5: So d6 cdng nghé khau can mong, 1am mat va nghién thd.

1.3.2. Chire niing ciia cac phan tir trong so' do.

CR: cooling rollers, 1a 2 ru lo lam bang thép c6 bé mat duoc ma sang bong
dé chéng bam dinh, duoc ché tao duéi dang hinh tru rong c6 kha nang tuan hoan
nuéc lanh trong 10ng réng d6 lam mat bé mat ngoai lién tuc khi can hdn hop
nguyén liéu ndng chay thanh dang mang mong. Hai ru 16 c6 kha nang quay dong

tdc nhung nguoc chiéu nhau nho cip banh ring an khép ngoai, ti 16 truyén 1:1.

M8: Pong co KPB 3pha cong suat 3 kw, téc do 1450 rpm, sir dung hé
truyén dong Bién tan —Dang co dé cai thién diéu khién téc d6,mo men va dic
biét 1a kha nang chinh tron téc d6 cho phil hop cac loai son khac nhau.

CB: Cooling Belt, 1a bang tai kim loai gitp di chuyén va 1am méat mang sau
can. Bang tai nay duoc truyén dong bai dong co M9, toc do cua bang tai co thé

chinh tron dugc do st dung hé truyén dong Bién tan — Pong co.

M9: Pong co KPB 3pha cong suat 3kw,tdc do 1450 rpm tai f=50 Hz.
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CRR: Cruser — Cap ru 16 ¢6 ring sac nhon xép so le v4i nhau, quay dong
tdc, nguoc chiéu, dung dé dap v& mang son thanh cadc manh vun co kich thuéc
c& 3x6 mm roi roi vao thung chtra phia duéi. Cap ru 16 nay ciing sir dung cap
banh ring dn khdp ngoai dé truyén dong cho nhau va cing duoc lai boi dong co
MO. Ti s6 truyén dugc tinh todn sao cho van tdc dai cua ru 16 va bang tai 1a bang

nhau.

F1; F2; F3: la cac quat gio 1 pha. Trong truong hop nuéc qua ru 16 CR

khong du lam mat cho mang son da can thi cac quat nay sé duoc bat Ién.
1.3.3. Vong diéu khién qua trinh lam mat cho ru 16 CR.

Trong qué trinh van hanh, nhiét d¢6 bé mit cta ru 16 CR can 6n dinh véi sai
s6 cho phép. Néu nhiét do thap qua sé& lam dong lwong mo hdi quéa 16n 1am anh
huong toi chat lugng son, ting momen can. Néu nhiét d6 qua nho s& lam mang
son sau can d& bam dinh, khong tach khoi bang chuyén duoc. Piéu nay doi hoi

phai c6 mot vong diéu khién PID cho théng sé nhiét do bé mat ru 16.

¢ ) -

t ==

Cooling water in wajer out

— @ —

Hinh 1.6: Vong diéu khién PID cho nhiét do ru 16 CR.




1.4. QUY TRINH NGHIEN TINH SAN PHAM.
1.4.1. So' @b cong nghé.

FRESS AIR T
- BL

_ [;2] | Alir tank —
Pressure air I£ ;] g o n oo e

AH DC

)
gl

T1

\r

Cooled Air

Hinh 1.7: So d6 cdng nghé qua trinh nghién son.
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1.4.2. Chire ning ciia C4C phan tir trong so do.

T1: Thung chta son dudi dang vay, manh nhé 1a san pham cua khau
nghién thé phia trudc. Vat liéu ndy chd duoc rét vao thing nghién GRR khi van

hanh quy trinh nghién tinh.

M10: Pong co KPB 3 pha, cong suat 1.5kw, sir dung hé truyén dong Bién
tan —Pong co dung dé lai tryc vit. Truc vit ndy dung dé cap liéu trong qué trinh

nghién.

GRR: Grinder, thung nghién, 13 mot budng kim loai kin, bén trong c6 mot
canh nghién hinh nén cut. Canh nghién duoc cau tao bai cac nan kim loai xép lai
véi nhau. Canh nay khi quay véi toc do cao s& va dap véi manh son dé nghién
min vt liéu. D& dam bao nhiét do trong thung duy tri ¢ t°=14+24 °C thi khong
khi lwu thong qua thung phai dugc duy tri ¢ nhiét do xap xi 10°C. Biéu nay c6
duoc la nho mdt may lam lanh khong khi tu dong trude khi khdng khi lanh duoc

hat vao thung.

M11: Pong co KPB 3pha, cong suat 30kw, toc do 2950 rpm & tan sé ludi
50 Hz. Dé dai diéu chinh téc @6 truc nghién du rong (5000+8000 rpm), nha ché

tao ciing str dung hé truyén dong Bién tan —Pong co cho dong co nay.

CC: cyclone, 1a khoang chtra bang thép, hinh tru tron, ddy c6 dang phéu.
Pay la khong gian dé giam téc do luong khi nham tach bot son da nghién min ra

khoi ludng khi duéi tac dung cua trong luc.

CLR: Classer, 1a mot sang rung, sir dung hiéu tng rung lac cta qua vang
léch tAm dé rung ludi loc. Nhirng hat min du tiéu chuan s& chui qua luéi dé dugc

chtra vao thung T2. Nhiing hat 16n hon s& duoc nghién lai.

M12: Pong co KPB 3 pha, cong suét 1,1kw, toc do 2950 rpm, md may
truc tiép. Hai dau truc ciia dong co s& gan c4c qua ving léch tam, do léch tam
nay c6 thé diéu chinh duogc thong qua diéu chinh vj tri cua cac qua vang. Diéu

nay ciing c6 nghia 1a 6 rung cta saing CLR ¢ thé diéu chinh dugc.
11



DC: dust collector. Hon hop khi, bui sau khi di tach bui tai thing CC van

chua sach hoan toan, n6 can phai duoc loc lai mét 1an nira qua bo loc DC.

BL: Blower, thuc chat la quat gié ly tdm, c6 nhiém vu tao ra budng thap &p

phia trén Iuéi loc bui.

M13: Pong co 3 KPB 3 pha, cong suat c& 22 kw, toc d6 1450 rpm.md may
bang phuong phap doi ndi Y/ A. Bong co nay dung dé quay canh ly tdm quat
BL.

AH: Air hammer, bua hoi. Thuc ra day la van hoi dién tir ¢6 luu luong 16n.
Khi ¢6 tin hiéu dién mé van— van s& thong—khi nén tran dot ngot vao budng
loc bui— rii bui roi khoi luéi loc,chéng nghén luéi. Tin hiéu dong mé van s&
theo chu ki cai dit truéc nhd cac ro le thoi gian trong mach diéu khién. S6 luong
van AH la trén 6 van, tly vao sé luong 6ng ludi loc, cac “bia” nay s& gd lan

luot dé tang hiéu qua cia xung va dap.

12



1.5. QUY TRINH TRON PHU GIA VA PONG GOI SAN PHAM.

1.5.1. So' @b cong nghé.

Hinh 1.8: So d6 qué trinh céng nghé tron phu gia va dong goi san pham.
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Hinh 1.9: So ¢6 mat chiéu bang day chuyén déng goéi son bot tinh dién.
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1.5.2. Cac phan tir trong so' dd.
T2: Thung chta bot nén.
T3: thung chia bot phu gia.
H3: Phéu chua bot nén.
H4: Phéu chua bot phu gia.
H5: Phéu chtra hon hop da pha tron.
M14: Pong co lai tryc vit dinh lugng bot nén.

M15: Pong co lai truc vit dinh lugng bot phu giaDong co M15 ¢6 toe do ti

1& v&i toe do quay cia dong co M14.
M16: Pong co lai truc vit tron va rét hdn hop thanh pham vao thung.
M17: Pong co lai bang chuyén CR2.
M18: Pong co lai bang chuyén CR1.

LS1, LS2: Limit switch, cong tac hanh trinh béo xy lanh XL1 ¢ cudi hanh

trinh ngugc va thuan.

L.S3, LS4: Limit switch, cong tac hanh trinh béo xy lanh XL2 & cudi hanh

trinh nguoc va thuan.

LS5, LS6: Limit switch, cong tac hanh trinh béo xy lanh XL3 & cudi hanh

trinh nguoc va thuan.

XL1: Xy lanh dong luc khi nén 2 chiéu, ding dé day vé thung son & cudi
bang chuyén RC1 sang ban can LC khi & hanh trinh thuan

XL2: Xy lanh dong luc khi nén 2 chiéu, dung dé day thung son da duoc roét
day tir ban can LC sang bang tai RC2.
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XL3: Xy lanh dong luc khi nén 2 chiéu, dung dé ép nip thing ghép chat

vao miéng thung.

BR1: thanh chan céch ly hop son & vi tri cudi bang tai CR1 véi cac hop

trudc no.

BR2 : thanh chan cach ly hop son dang dong nap véi cac hop cho vao dong

nap.

BR3 : thanh chin cb dinh hop son dang dong nap. Tat ca cac BR déu co
dang déng mé cira 2 canh nho tac dong caa xy lanh khi nén 2 chiéu dé co

duoc 2 vi tri dong va mo.

RC1, RC2 : Céc bang tai tao boi chudi lién tiép cac con lan co 4o ngoai
ghép khong hoan toan chit, gitip cac thung son dé dang dung lai khi bi chan

lai, giup dong co bang tai khdng bi qua tai.

LC : Can dién tir, st dyng cam bién trong lwong dé bao vé bo xu ly trung
tdm 2 muc trong luong cua thung son: Setpoint 1 va setpoint 2. Trong d6
setpoint 1 1& mac gan dat trong luong thiét ké, setpoint 2 1a muc thiét ké.
Cac thdng s6 nay thay d6i duoc nho giao dién man hinh tinh thé long trén

panel cho phu hop véi ting loai san pham khac nhau.

PS1, PS2, PS3, PS4, PS5,PS6, PS7: 14 cac cam bién tiém can, béo tin hiéu

khi thung son di ngang qua vi tri dat cam bién.
PS8, PS9: 14 cac cam bién quang phan xa bao phéu H3, H4 & muc thap.
PS10: la cam bién quang phan xa bao phéu H5 & mirc cao.
1.5.2. Céc nguyén tic diéu khién.
Trong day chuyén loai nay c6 4 vong diéu khién:

- Vong diéu khién cap rét bot nén va phu gia vao phéu H5 theo dung ti 16
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- Vong diéu khién viéc cap thing rdng vao vi tri rot.
- Vong diéu khién viéc rét son vao thung.
- Vong diéu khién viéc dong nip thung son.
Dé tién theo dbi ta s& 1ap bang céc bién trang théi sau:

Bdng 1.1: Cac bién trang thai qua trinh CN déng goi san pham theo trong lugng.

Bién trang thai Sw kién
PS8=0 Phéu H3 ¢ mic cao
PS8=1 Phéu H3 & muc thap (hét bot nén)
PS9=0 Phéu H4 & murc cao
PS9=1 Phéu H4 & muc thap (hét bot phu gia)
PS10=1 Phéu H5 ¢ trang thai chua day
PS10=0 Phéu H5 ¢ trang thai day
M14=0 Pong co M14 tat
M14=1 Dong co M14 chay
M15=0 Dong co 15 dung
M15=1 bong co 15 chay
M16=0 Dong co 16 dung
M16=1 Dong co 16 chay
LSP=0 Toc do thap khong duoc chon cho PC M16
LSP=1 Toc do thap duoc chon cho BC M16
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BR1=0 Thanh chan 1 déng

BR1=1 Thanh chan 1 mé

PS1=0 Khong c6 thiing che cam bién PS1
PS1=1 C06 thung che cam bién PS1
XL1=0 Tay day xy lanh XL1 thu vé
XL1=1 Tay day xylanh XL1 day ra
LS1=1 Xylanh XL1 & cudi HT nguoc
LS2=1 Xylanh XL1 & cudi HT thuan
L.S3=1 Xylanh XL2 & cubi HT nguoc
LS4=1 Xylanh XL2 & cudi HT thuan
PS2=0 Vi tri cudi bang tai CR1 c6 thing
PS2=1 Vi tri cudi bang tai CR1 khéng c6 thing
PS3=0 Vi tri rét roi

PS3=1 Vi tri rot co thung

LC1=1 Trong lugng thung dat setpoint 1
LC2=1 Trong lugng thung dat setpoint 2
XL2=0 Tay day XL2 thu vé

XL2=1 Tay day XL2 day ra

BR2=0 Thanh chan 2 déng lai

BR2=1 Thanh chan 2 mé ra

18




PS4=0 Khong c6 thing o vi tri cam bién PS4
PS4=1 C6 thung & vi tri cam bién PS4

PS5=0 Khong c6 thing & vi tri cam bién PS5
PS6=1 CO6 thung & vi tri cam bién PS6

PS6=0 Khong cé thing & vi tri cam bién PS6
PS5=1 CO6 thung & vi tri cam bién PS5

XL3=0 Xy lanh XL3 thuc hién hanh trinh nguoc
XL3=1 Xy lanh XL3 thuc hién hanh trinh thuan
LS2=1 Xy lanh XL3 & cudi hanh trinh nguoc
LS3=1 Xy lanh XL3 & cudi hanh trinh thuan
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1.5.2.1. Vong 1: Vong diéu khién rét bot nén va phu gia vao phéu H5 theo dung

ti 1€.

D

M14=1; M15=1

Hinh 1.10: Luu d thuat toan diéu khién qua trinh rét bot nén va phy gia vao
phéu H5.

e M5 ta vong diéu khién s6 1: Khai dong— Kiém tra da hét bot nén chua—
Kiém tra da hét bot phu gia chua— Kiém tra xem phéu H5 c6 bi day qué
khong— Cho phép chay 2 dong co M14, M15 dé rét bot xuéng phéu H5.
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1.5.2.2. Vong thir 2: Diéu khién qua trinh dua thing vao vi tri rot.
¥
S
PS2=0
D

BR1=1

v
PS1=1
5}

BR1=0

<
€
A

\

PS2=1

Hinh 1.11: Luu db thuat toan diéu khién qua trinh dua thung vao vi tri rot.
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o M0 ta vong diéu khién sé 2: Khoi dong— Kiém tra c6 chd trong cudi bang
tai RC1— Néu c6, mé thanh chan BR1— Cho su kién thung di qua cam bién
PS1(Pu khoang cach dong thanh chan BR1)— Dam bao c6 thing tai vi tri cua
SP2— Pam bao khong c6 thiing tai vi tri SP3— Dam bao xylanh XL2 di vé hét
hoan toan— DAy thing sang vi tri rét— Dam bao thung vao ding vi tri— Dam

bao xylanh XL1 r(t vé& hoan toan— Két thic.

1.5.2.3. Vong thir 3: Qua trinh r6t son vao thung.

| M16=1: LSP=0 |

<
«

LSP=1

h
<12:1>—
S
|

| M16=0

'

DELAY 1+2 sec |

Hinh 1.12: Luu d thuat toan diéu khién qué trinh rét va can son.
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. M0 ta vong diéu khién sé 3: Khoi dong— Dam bao thung vao dung vi tri
rot— M van V3— Tré 2-3 sec— Mo van V2— Cho gan ddy— Pong van
V2— Cho day— Déng van V3— Pam bao V3 déng han—Pam bao bing tai
CR2 con chd trong— Pay thing sang bang tai RC2— Pam bao xylanh XL2 di
hét hanh trinh thuAn— Thu xylanh XL2 vé— Két thic vong.
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1.5.2.4. Vong thir 4: Vong diéu khién qué trinh dong nap thang.

»ld
Ll Bl

BR2=0 S

: !: s

XL3=1 |

| XL3=0 |

b ! S

BR3=1 |

|

| BR3=1 |

Hinh 1.13: Luu db thuat toan diéu khién qua trinh déng nap thung.



o M0 ta vong diéu khién sé 4: vong diéu khién qua trinh déng nap thung son.

Khoi dong— Dam bao diéu kién 2 thanh chan BR2 va BR3 déng— Pam bao
vi tri déng nap khong c6 thung— Mé thanh chan BR2 cho thung son di qua—
Cho du khoang cach thung di chuyén dé dong thanh chian BR2 lai— Déng thanh
chan BR2— Pam bao thanh chan BR2 déng hoan toan— Chd thing son vao
dung vi tri dé dong nip— Xy lanh XL3 di chuyén xubng dudi dé ép— DBam bao
xy lanh XL3 xudng hét hanh trinh— Rat xy lanh XL3 1én— Dam bao xy lanh
XL3 1én hoan toan— M¢ thanh chan BR3 cho thung di qua— Cho thung di
chuyén du quing duong dé thoat viing cong tac caa thanh chan BR3— Péng
thanh chan BR3 lai— Két thic vong.
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CHUONG 2.

THIET KE MACH PIEN MAY TRON SO CAP

2.1. THIET KE MACH PONG LUC MAY TRON SO CAP.

2.1.1. Thiét ké mach déng luc ta dién tong may trén so cap.

PE N L1 L2 L3

Y e
it

100 A

1 1]

FU +24

U V| W — o o

001

002

v

PE N U V W

v

Hinh 2.1: Mach dong lyc ta dién tdng may tron so cap.
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2.1.2. Chirc niing ciia cac phan tir trong so do.

PE: Day ndi dat , co nhiém vu bao vé con nguoi khi c6 su ¢ ro dién ra vo
ngoai cua thiét bi. Bién tré nbi dat phai ddm bao theo TCVN: R np < 4 Q. Tiét
dién day tdi thiéu Se,> 25 mm?® khi t6i tu va khong nhé hon 4mm? khi toi cac

dong co hoac phu tai khac.
N: day trung tinh tur tram ha ap tai
L1, L1, L3: cic day pha cua mang ha ap xi nghiép 0.4 KV.

QS: Circuit breaker c6 chuc nang bao vé sy ¢d ngan mach cho thiét bi hoac

dung dé dong cat dién bang tay khi sira chira.
V: Von ké, ding dé kiém tra dién ap Ugsy,
FU: Cau chi bao vé ngan mach cho mach diéu khién.

TC: Mach doi nguon AC 220V/ DC 24V cap nguon cho mach tin hiéu
ON/OFF.

FAN: Quat gio cho tu dién.

T: Temperature controller, dung bao vé qua nhiét cho toan b cabin tu.
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2.1.3. Thiét ké mach @ong luc caa ciac dong co cong tic trong thiét bi tron
S0’ cap.
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L1
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B |
B w E = b g E QJ|Q]

Hinh 2.2: So 6 mach dong luc may tron son bot so cap.
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2.1.4. Chirc niing ciia cac phan tir trong so do.

Bdng 2.1: Céc trang bi dién trong mach dong luc may tron so cap.

Ki hiéu Tén phan ta Théng s6 ki thuat
QF1 Circuit Breaker 6-10 A 3P
QF2 Circuit Breaker 25-4A 3P
QF3 Circuit Breaker 50A 3P
QF4 Circuit Breaker 10A 3P
A Ampemeter 100/5
FR1, FR2, FR3 Over Current Relay AC220V 0.5-6 A
FR4 Thermo Relay 37-50 A
FR4 Thermo Relay 7-10 A
KM1, KM2 Contactor 4A 3P
KM3, KM4 Contactor 4A 3P
KM5 Contactor 50A 3P
KM6 Contactor 10A 3P
M1, M2 Container up/down motor | 3P 1.5Kw
M3 Talting Motor 3P 1.5 Kw
M4 Mixing Motor 3P 22KW
M5 Crusher Motor 3P 4 KW
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XL1 XL2

|
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M2

=
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5

Hinh 2.3: Vi tri cac dong co trén co cau may tron so cap.

Hai dong co M1, M2 1a hai dong co quay vit me nang ha thung chura, ludn quay

cuing chiéu nhau. Pao chiéu quay nhd cap contactor KM1( nang), KM2 (ha).

Pong co M3 1a dong co quay lat toan b khoang tron da ghép chat véi thung
chtra. Mic du ¢6 cong suat nho nhung nho truyén dong thdng qua hop giam toc

nén van dam bao diéu kién van hanh.

M4: Bong co khudy tron chinh.

MS5: Bong co tron theo hudng vudng goc véi dong co khuay chinh.

O

30




2.2. THIET KE MACH PIEU KHIEN MAY TRON SO CAP.

2.2.1. Thiét ké mach diéu khién, khéi diéu khién bang tay.

01

N ES
sQ1 \02
PLC
KM1 1] KM2 5J 3J SB3 SB2 FR1 FR2
106 105 104 103 102 101 100 03
A _
107
K
SQ2 KM2 1] 8J KM1 10J SB4
_V/ﬂDP_lSO 114 1 117 .[ 116 115 102
KM2
FR1 —
L]
= FR2
L]
6J KM3 1J 13J KM SB5 SB7 FR3
. / 209 _I |_zoov 210/ 201 A 203 ]:zoz 201 j 03
SQ3 J KM3
_7/[_ 225
7 KM4 1J 13] KM3 8] SB6
_/ 223|_| |_2(23M 2 S o Awm S e
|—| KM4
FR3
i
v v

Hinh 2.2: Mach diéu khién may tron so cap Page 1.
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KM5 2J 14] 13J 18J SB9 SB8 FR4
l_l 07 3 A 8 S 3 305 } 302 | 301 j 03
L ]:l KM5
_/_
18J 1S8J
311 ~~__KM5
250
KM6 2] KM5 SB11  SB10 FR5
l_l |_70°7 yd 706 yd 705 I 702 | 701 E;
L KM6
_/_
14) 408 T1
|_o .
4] 2) 13J SB13 SB12
[ |_O 407 o 405 402
_ — 7 1
4]
yd
F1 4]
l_l 411 -
L
1
[ ] 502
L
u
O
L

Hinh 2.3: Mach diéu khién may tron so cip Page 2.
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2.2.2. Chirc niing ciia cac phan tir trong so dd mach diéu khién.

2.2.2.1. Nang thung.

KM1: Contactor nang thung

1J (106,107): Tiép diém thuong mé cua ro le 17, dong khi chon ché do
van hanh bang tay.

KM2 (106,105): Tiép diém thuong dong bao vé chéo lién dong 2 hoat
doéng nang, ha thung

5J (105,104): Tiép diém thudng mé cua ro le 5J, mé ra khi thing duoc
nang Ién hét c.

3J (103,102): Cap tiép diém bao thung da vao vi tri.

SB2, SB3: Cac nit tat mé bang tay.

FR2 (102,101); FR1(100,02): Chudi bao vé dong co.

2.2.2.2. Ha thang.

KM2: Contactor ha thung.

1J (115,114): Tiép diém thuong ma cua ro le 17, dong khi chon ché do
diéu khién bang tay.

8J (114,117): Tiép diém thuong dong cua ro le 8J, dong khi chét kep mo
ra, day la diéu kién dé duoc ha thung.

10J (116,115): Tiép diém thuong mo cia ro le 10J, mo khi ha thiing hét
c& (dung dé ding hoat dong ha).

SB4 (115,102) : Nut an khai dong qué trinh ha.

KM2 (115,102): Tiép diém ty duy tri cua contactor.

SQ2(N,119): Limit switch, dong lai khi cac xy lanh XL1,XL2 thu vé, mo
kep co khi.

2.2.2.3. Quay lat khéi thung: Thing tron sau khi dugc kep chit vao may tron,

ca khdi s& dugc quay nguoc 1én trén dé cac dao tron tiép xac dugc vai bot.

SQ3: Cong tac an toan, chi dong khi chdt kep van hanh bang xy lanh khi
nén dong chat.
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7J (225,209): Tiép diém thudng mé ro le 7J, mé khi thung quay hét hanh
trinh (at decline position).

6J (225, 209): Tiép diém thudng ma ro le 6J, mé khi thiing quay hét hanh
trinh (at top position).

13J (210,207): Tiép diém thuong ma cua ro le 13J, dong khi thung da
dugc nang hét hanh trinh ( muc a).

SB5: NGt 4n bat hoat dong quay thing Ién

SB7: Nt an tit ca hoat dong quay thing lén va xudng.

FR3 (201,03): Tiép diém thudng dong cta ro le qua dong FR3 cat khi c6

su ¢6 dé bao vé dong co M3.

2.2.2.4. Quay tré vé vi tri ban dau.

KM4 : Contactor quay thung vé vi tri ban dau.

1J (307,309) : Tiép diém cua ro le 1J, dong khi & ché do van hanh bang
tay.

13J (224,221): Tiép diém cia ro le 13J,dong khi thung tron dugc nang 1én
hét hanh trinh boi BC M1, M2.

KM3 (221,220): Tiép diém thuong dong cua contactor KM3 ding dé
khda chéo gitta KM4 va KM3.

8J (225,223): Tiép diém nay ma khi thung quay xuéng hét hanh trinh
(ding quay xudng tai Original position).

SB6 (219,202): Nut bat qué trinh quay vé bang tay.
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A Top position
[}
[}
[}
[}

Chiéu quay lat 1én

s |

’

e
z

A

Decline position |-~ 00 [i] 00 Chiéu quay tro vé Vi tri cii
E Original position
v
Hinh 2.4: Chiéu quay lat caa may tron.
2.2.2.5. Van hanh ddng co tron chinh M4 bing tay.

e KM5 (N, 307): Cudn hat contactor KM5 mo may dong co M4,

e 2J(307,309): Tiép diém thuong mé cua ro le 2J, dong khi chon ché do
van hanh bang tay.

e 14J(309,308) Tiép diém thuong dong cua ro le 14J, md ra khi nhiét do
cabin dat ngudng cai dat— T1 tac dong.

e 13J(308,306): Cap tiép diém cua ro le nay dong khi thung tron dugc
nang hét hanh trinh ( miéng thing ép chat vao miéng may tron).

e 1SJ(305,302): Tiép diém thuong dong mé cham cua ro le thoi gian. Ro
le 1SJ cho phép nguoi van hanh cai dat trude thoi gian chay cia dong co
M4.

e 1SJ (N, 311): Cudn day cua ro le thoi gian 1SJ dé cai dat thoi gian tron .

e 2SJ (N, 311): Cudn day cua ro le thoi gian 1SJ dé cai dat thoi gian quay
Dedusting (quay dé 1am sach canh) tai vi tri Decline position..

e SB8, SB9: Céac nt bam tat , bat BC tron chinh M4,

e FR4 (03,301): Cap tiép diém cua ro le nhiét FR4, bao vé qué tai cho dong
co M4.

35



2.2.2.6. Van hanh dong co tron phu (Crusher motor) M5.

KMG6 (N, 707): Cudn hut contactor KM6, day la contactor van hanh BC
M5.

2J (707,706): Tiép diém thudng mé caa ro le 2J, dong khi chon ché do
van hanh bang tay.

KMS5 (706,705): Cap tiép diém thudng mé caa contactor KM5. Didu nay
chi cho phép dong co M5 chay khi dong co M4 chay.

SB10, SB11: C4c n(t 4n tat, bat dong co tron phu bang tay.

FRS5 (03,701): Cap tiép diém thuong dong cua ro le nhiét FR5, ma ra khi
dong co M5 bi qua tai.

2.2.2.7. Van hanh chét kep bang tay.

4J (N,407): Cuon hut ro le trung gian diéu khién van khi nén F1.

2J (406,407)): Tiép diém thuong mé cua ro le 2J, dong khi chon ché do
van hanh bang tay.

SB12: Nut an dong kep khi nén.

SB13: Nt 4n nha kep khi nén.

2.2.2.8. Cac bao vé an toan.

ES (01,02): Cong tac dirng may khan cap khi ¢ su ¢ bat thuong.

SQ1: Limit switch, dong khi viing cong tac ciia may an toan.
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2.2.3. Thiét ké mach giam sat hanh trinh va bao vé nhiét @ cabin.

+24V

SQ4X 5] 5‘] AK 100 6J 8] 7]

SP1 SP2 SP3 SP4 SPS

' My tron & vi tri 1 Thang tron duoc nang @ Thing tronduoc + Thingé  + Thingé ¢+ Things ¢
i san sang i hét hanh trinh i ha hét hanh trinh iTop position i original position i Decline pos i
T1
COM
02
7 31
408
8 AL1 32
9 AL2 33
AC1+
10 AL3 34 —4[|]
— 1 1 35
01 PT100
— 12 36
N AT2-

Temperature Controller

Hinh 2.5: Mach diéu khién giam sat hanh trinh va nhiét do cabin.
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2.2.4. C4c phan tir trong so' d0 mach giam sat hanh trinh va bao vé nhiét do

cabin.

SQ4: Limit switch, bao may & vi tri san sang lam viéc.

SP1, SP2, SP3, SP4, SP5: Cac cam bién quang hoc s& chuyén trang théi
tir OFF sang ON khi c6 vat che.

3J,5J,6J,7J,8J, 10J, 13J: Cac ro le trung gian c6 dién ap dinh muc cua
cudn hat 1a 24V DC. Cac cudn day nay s& co dién ap bang 0V khi cac cam
bién quang bi che bai vat can.

T1: B giam sat nhiét do ta dién, khi nhiét do cham ngudng cai dat, cong
COM s& théng véi Alarm 1 dé bao dirng may.

PT100: Can do nhiét do.
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2.2.5. Thiét ké mach dén bao trang thai lam viéc may tron so cap.

01
KM1 74 KM3 7
KM1 KM2 KM3 KM4 KM5
KM2 7 KM4 7
G R G G R G G
N o - >
Container Container Container Container Container Container Mixing
Up Up/Down stop Down Tilting Up Tilting stop | Tilting Down Start
01
KM5 7 4] 4] 7 KM6 KM6 7 14) 23]
R G R G R R G
N - L >
Mixing Exhaust valve | Exhaust valve Crushing Crushing Alarm Auto
Stop Start Stop Start Stop Start

Hinh 2.6: Mach dén bao mdy tron so cap.




2.2.6. M0 ta trinh tu hoat dong khi van hanh may & ché a6 manual.

Bat cong tic cap ngudn cho may

Day thung chira c6 hoic khdng ¢ nguyén liéu vao vi tri 1am viéc
Xoay cdng tac chon ché do 1am viéc bang tay (Manual mode).
Nhan nat SB13 dé chét kep van hanh bai khi nén ma ra.

Nhan nat SB3 dé nang thung 18n ép vao miéng khoang tron. Khi dén cudi
hanh trinh sensor SP1 bat sang ON— 5J chuyén sang OFF— mé 5J
(105,104)— cudon KM1 mit dién— Pong co M1, M2 dimg nang, déng
thoi ro lel3 J chuyén sang ON— Pong cac tiép diém thudng mé caa nd
trén mach diéu khién cho phép céc hoat dong xoay lat thiing va tron dugc

san sang bat.

Nhan nit an SB5 (202,203) dé khai dong qua trinh quay 1én (Container
tilting up). Pén vi tri Top position thi sensor SP3 chuyén sang ON— ro le
6J chuyén sang OFF— M tiép diém 6J (203,206) dirng qua trinh nay.

Nhan nat SB9 dé khoi dong dao trén chinh— contactor KM5 chuyén sang
ON— Dong co M4 hoat dong dé tron, sau thoi gian cai dat trudc ro le
thoi gian 1SJ sé chuyén sang ON— mo 1SJ (305, 306)— chuyén KM5 vé
trang thai OFF dé diing qua trinh nay.

Nhan nat SB11 (702, 705) dé khoi dong dong co tron phu M5 .Qué trinh
nay sé tu dong dung khi qua trinh tron chinh ding do tiép diém KMS5 (
705,706) m ra.

Nhan nat SB6(202,219)—cudn hit cta contactor KM4 ¢6 dién —Khai
dong dong co M3 theo chiéu nguoc lai dé quay khoang tron vé vi tri
Original Position— Khi hét hanh trinh sensor SP4 chuyén sang ON— ro
le 8] chuyén sang OFF — mé 8J(N,223) ngat nguon cudn diy KM4—
dung BDC M3.
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- Nhan nitSB13— ro le 4] chuyén sang ON— dong 4J(02, 411) dé m¢ van
khi nén F1— mé chét kep co khi.

- Nhan nat SB4 (102, 115) —chuyén contactor KM2 sang ON— Dong co

M1, M2 quay ngugc chiéu ban dau quay vit me ha thing xudng.

- Sau thoi gian cai dit truéc bai ro le thoi gian 2SJ, ro le nay chuyén sang
ON— mo 2SJ (405, 406) — ro le 4] chuyén sang OFF— ngit ngudn cugn
hat van F1— Dong khi nén dao chiéu dong chét kep lai. Két thic toan bo
chu trinh tron .

2.2.7. Thiét ké mach diéu khién may trén so cap ding PLC.

2.2.7.1. So @0 thuat toan diéu khién tu dong may tron so cap.

»i
«
y

Y

Chon ché
do auto

Thung
Vao vi tri




|

Nang thing

A

Hét hanh
trinh néng

Dong chét kep

A 4

Quay may Ién

A

May ¢ Top
position

Trén chinh

\ 4
Quay may vé Decline
position

&
<
4

Téi Decline
position

Quay khong tai 5s

\ 4
Quay tro vé
Original position

!
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A

Téi Original
position

Dung dong co M3

A 4

M¢ chét kep

A 4

Bat BC M1, M2 theo
chiéu ha thing

A

Hét hanh trinh
ha thung

Hinh 2.7: So d6 thuat toan diéu khién ty dong may tron so cap.
2.2.7.2. Thiét ké mach diéu khién may tron so cap dung PLC.

Nguoi van hanh c6 thé chon mot trong hai ché 6 cho may: auto va manual
bang mot cong tic 2 vj tri trén panel diéu khién. Ngoai ra dé thoi gian tron co
thé tiy chinh tly theo mé son thi thoi gian sé khong dugc quy dinh san béi phan
mém ma do c4c timer ngoai quyét dinh. Cu thé trong so d6 1a timer 1SJ cho thoi

gian tron cong tac (vai phat), timer 2SJ cho thoi gian quay khong tai (vai giay).
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003

8] . FRYT  FR2 FR3 FR4 FR5/ 9 1516\ 251 &
1.0 1.1 11.2 11.3 11.4 11.5 116 1.7
PLC
COMS3 010 0Ll Q12 Q13
]
001
23] 24
002 T |
03 -
15J] 16J T 17] 18J 19J 20J 21] 22]

—— &

B

107 115 208 222 307 7

o—— ¢
5.~ |

Hinh 2.8: Mach diéu khién may tron so cap sir dung PLC.
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Bdng 2.2: Théng ké cac bién vao ra cia PLC.

Cong 1/0 Tén bién Phan tur diéu khién/ nhan tin hiéu
10.0 Auto mode Cong tac chon SA
10.1 Auto start NGt an SB1
10.2 Thung vao vi tri sin sang lam viéc Tiép diém thuong dong ro le 3J
10.3 Thung chuira di hét hanh trinh néng Tiép diém thuong dong ro le 51
10.4 Thung chira di hét hanh trinh ha thung Tiép diém thuong dong ro le 10J
10.5 May tron & vi tri Top position Tiép diém thuong dong ro le 61
10.6 May tron & vi tri Decline position Tiép diém thuong dong ro le 71
10.7 Bao nhiét do cabin cao Tiép diém thuong ma ro le 14J
11.0 Thang tron & goc quay Original position | Tiép diém thuong dong ro le 8J
11.1 Bé4o qua tai PC M1 khi nang hathang | Tiép diém thuong ma ro le FR1
11.2 Bé4o qua tai PC M2 khi nang hathang | Tiép diém thuong mo ro le FR2
11.3 Bao qua tai BC quay lat thung M3 Tiép diém thuong mo ro le FR3
1 1.4 B4o qua tai BC tron chinh M4 Tiép diém thuong mo ro le FR4
11.5 Béo qua tai BC tron crusher M5 Tiép diém thuong mé ro le FR5
11.6 Bao hét thoi gian tron chinh Tiép diém thuong md dong cham 1SJ
11.7 Béo hét thoi gian quay dedusting Tiép diém thuong mo dong cham 2SJ
Q0.0 Lénh nang thiing Cudn hat (DC 24V) ro le 15]
Q0.1 Lénh ha thiing Cudn hut (DC 24V) ro le 16]
Q0.2 Lénh quay lat thung 1én Cudn hat (DC 24V) ro le 171
Q0.3 Lénh quay lat thung xudng Cudn hat (DC 24V) ro le 18]
Q04 Lénh tron(bat dong co M4) Cuon hut (DC 24V) ro le 19J
Q05 Lénh tron(bat dong co M4) Cuén hut (DC 24V) ro le 20J
Q0.6 Lénh bao dong Cuon hat (DC 24V) ro le 21J
Q0.7 Lénh mé chot kep Cudn hut (DC 24V) ro le 22]
Q10 Bat dén bao Auto Start Cuon hut (DC 24V) ro le 23]
QL1 Bat dén bao khi & Manual mode Cudn hut (DC 24V) ro le 23]
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CHUONG 3.

THIET KE VA PHAN TICH MACH PIEN MAY TRON THU
CAP CO GIANHIET

3.1. SO PO KHOI CUA THIET BI.
3.1.1. So @6 khéi.

Up stair

N

@

Hinh 3.1: So d6 qué trinh khudy tron, dun son ¢ gia nhiét.
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3.1.2. Cac phan tir trong so do.

HP1: Phéu chaa cap liéu, hdn hop nguyén liéu sau khi roi khoi qua trinh
tron so cap duoc chuyén téi khau tron thir cap cd gia nhiét s& duoc rét vao
phéu nay.

M6: Pong co KPB 3 pha, cong suat 1.5 KW, sir dung hé truyén dong
Bién tan- Bong co cho dai diéu chinh tdc d6 rat rong.

HP2: Phéu cha tron va dun nguyén liéu chinh.

M7: Pong co dién mot chiéu 90 kw, str dung hé truyén dong Bo xung ap
mot chiéu- Pong co. Bo xung ap tron bo cho phép dong co hoat dong
chinh tron véi dai toc d6 0+2000 rpm va momen khai dong 16n.

GB: Hop giam tdoc, dung dé truyén dong dong toc, nguoc chiéu nhau cho
2 truc vit dun. Hop nay duogc boi tron lién tuc boi mot bom dau (Oil
pump) véi cdng suat dong co bom 0.75 Kw.

DSC: Truc vit xoan kép, quay dong tdc, nguoc chiéu nhau. Khi 2 truc
cong tac s& co tac dong tron déu va dun hdn hop nguyén lidu dang nong
chay ra miéng thoat.

HTR: Heater zone, vung gia nhiét.Vung nay dugc chia thanh 4 vung:
Zone |, Zone I, Zone III va Zone IV duoc diéu khién nhiét do boi 4
Temperature Controller doc 1ap véi cac ngudng cai dat nhiét do ting dan.
Cac ving gia nhiét nay st dung cac b dun bang dién trg nhiét va cac
duong nude 1am mat. Nudc 1am mat s& duoc bom tuan hoan lién tuc boi
moét bom ly tAm c6 cong suat 0.75 Kw. Nudc s& cap vao cac bo trao doi
nhiét khi bo diéu khién nhiét do ra 1énh mé van dién tu.
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TU DPIEN TONG.
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3.2. THIET KE MACH CAP NGUON CHINH

ét ké mach.
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3.2.2. Cac phan tir trong so do.

-Q100: Aptomat tong, diung dé déng cat dién bang tay hoic bao vé ngan
mach ty dong cho ngudn dién.

-Q101: Aptomat dé dong cat ngudn cho mach diéu khién,va bao vé ngan
mach tu dong.

-Q102: Aptomat dé dong cat ngudn cho mach dién quat gid,va bao vé
ngan mach tu dong.

-N101: Limit switch, tu dong bat dén chiéu sang khi cua ta dién mo ra,
phuc vu cho viéc sura chira.

-M101; -M102: Bong co quat lam mat ta dién.
-H101: Pén bao ngudn.
-S$100: N0t tat may khan cap.

SPARE EMERGENCY: Vi tri nap thém céc nat dung khan cap, nit
dirng may khan cap nay sé duoc lip thém sao cho ngudi van hanh co thé
dirng may mot cach nhanh chdng, thuan tién.

L1, L2, L3: Cé4c day pha cap nguon dén.
N: Day trung tinh ctia nguon.

PE: Day tiép dat an toan

-X0: Cau dau XO.

-X1: Cau dau X1.

-X4: Cau dau X4.

3.3. THIET KE MACH DRIVER- DC MOTOR.

Vi wu diém tot cho mé men ma may ,dai diéu chinh rong nén mé hinh truyén
dong Bo xung ap mot chiéu- DC motor duoc st dung kha rong réi trong cac may
kiéu ndy. DC motor driver ndy thuoc ho 590+ 270A dugc ché tao bai hdng
Parker.
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So @6 mach khoi Driver- DC Motor.
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Hinh 3.3
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3.3.2. Cac phan tir c6 trong so do.

-U200: Driver diéu khién md may va van hanh dong co DC 90Kw

-Q200: Aptomat dong cat mach cip dién ap Auxiliary voltage 220VAC
cho Driver.

-Q202: Cau dao tich hgp day chay 3 pha- 250A.

-QM201: Aptomat tich hop phan tir nhiét dé déng cat va bao vé qué tai
cho dong co quat gio giai nhiét cho BC chinh.

-KM210: Khai dong tir dong cat mach cap dién ap Auxiliary voltage
220V AC cho Driver..

-KM212: Khoi dong tir chinh dong cit mach dong luc cho dong co quat.
-KM213: Khoi dong tir chinh dong cit mach dong luc cho Driver.
-L21: Cuon khang 3 pha bao vé Driver.
Cap ngd vao Al, A4: Nhan tin hiéu dit tbc do dong co chinh
(U=0+10VDC).
-RT: Nhiét dién tré gan trén DC chinh, bao tinh trang qué nhiét & dong co
nay.
-K200: Ro le kiém tra dién 4p, bao dién ap ngudn & dai cho phép.
-K201: Ro le bao tin hiéu hé thong sin sang, cho phép ma may.
-L20: Cudn kich tir caa DC motor véi dong dién va dién ap dinh muc la
7.56 A, 180 VDC.
-4FU, -5FU: Cé4c cau chi bao vé ngan mach cudn kich tir.
-M22: May phét tdc, gan vao truc dong co chinh, 1y tin hiéu phan hoi toc
do.
-M23: Phan ung dong co chinh vé&i dong dién Ion nhat 1a 224 A.
Cong ra A1, A9: Cong xuat tin hiéu dong phan ting dwa ra man hinh ngoai
véi dai do 0224 A tuong tmg dién &p ra & cap cong nay la 0+10 VDC.
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Hinh 3.4: Driver DC 590+ Series2 do hing Parker san xuat.

DC590+ Drive (Frame 3)

- Door assembly .
(7)- (3) ()
I (6
- Field wiring terminals — /f\ S {’_1-'\‘
Busbars - main power input "": N e e
0 NIDZANNE NV
- Busbars - main power output s vy

n IP20 Top Cover i
- IP20 Fan Housing [where fitted)

A Product Code 580PXDI....
.

Hinh 3.5: Vi tri mot s6 ngd vao ra dong luc cua Driver.
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3.4.2. C4c phan tir ¢6 trong so' d mach mé may dong co chinh.

e -KM210(2.1.1): Cudn day contactor diéu khién viéc cip dién é&p
auxiliary voltage 220VAC cho Driver.

e -H210: Pén bao mau dd, canh bao di co 16i vai Driver.

e -KM401(2.1.3) :Cap tiép diém thuong mad cua contactor ma may dong
co bom dau boi tron hop sb. Pay 1a mot diéu kién cho phép chay BC
chinh.

e -K220 (2.1.3): Cap tiép diém thuong mé cia ro le bao 15i quéa dong

dién mach phan tng caa BC chinh.

e -KT500 (2.1.3): Cap tiép diém thuong dong, md cham. Cap tiép diém
nay mo ra khi c6 18i xay ra ¢ bién tan diéu khién dong co cap
liéu(Main Feeder) sau khi da chic chan 1a ¢6 15i (16i duy tri trong suét

thoi gian delay co vai second).

e -K211 (2.1.3): Ro le kiém tra du diéu kién van hanh boi mach néi tiép

cac chudi bao vé phia trudc ( thuc hién phép nhan logic céac bién).
e -S211 (2.1.4): N(t 4n start DC chinh.
e -S212(2.1.4) : NGt 4n Stop PC chinh.

e -QM201 (2.1.4): Cap tiép diém nay dong khi quat gié 1am mét cho PC
chinh dang hoat dong.

o -KM212 (2.1.4): Cudn hut ro le cho phép mé may bing cach set mirc
tin hiéu cong C3 caa Driver 1én muc cao ( Pong cap tiép diém —KM
212(2.0.4) lai).

e -K201 (2.1.6): Cap tiép diém déng lai khi Driver san sang lam viéc.
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e -KM213 (2.1.6): Contactor cap dién dong luc 3 pha cho Driver, va n6
s& dua Driver vao trang thai Enable bang cach dong  —KM213(2.0.4)

o K214(2.1.7): Ro le bao trang thai BDC chinh “ON”. N6 s€ cho phép van

hanh mach do ludng dong dién, cap nguyén liéu.
o H211(2.1.8): Bén bdo mau xanh, bdo PC chinh dang “run”.
o H212(2.1.9): Bén bao mau do, bdo BC chinh dang “stop”.
o N221(2.2.1): Bo diéu khién va hién thj tc d6 dong co chinh.

Ngd vao analog (6+, 7-) : Nhan tin hiéu dién 4p 0+10 VDC tir Driver béo téc do

dong co.

Ngd ra analog(4+,3-): Xuat tin hiéu tbc do Setpoint do nguoi van hanh cai dat
tu 0+10 VDC.

e A221(2.2.5): Bo giam sat, canh béo dong phan tng dong co chinh.

Ngd vao analog (11,12) nhan tin hiéu dién ap 010 VDC tuwong (tng véi mac
dong phan ang tir 0+224 A.

Ngo ra ON/OFF (8,9) bong mach bao dong khi qua dong dinh mtrc, mic nay

cai dat duogc nho giao dién gitra bo gidm sat véi nguoi van hanh.

e K301 (2.2.7): Cap tiép diém cho phép reset 16i qua dong dién khi n6 dugc

mo ra.
o K220(2.2.7): Cuon hut cta ro le bao trang thai qua dong dién.
e H220(2.2.8): Bén hiéu mau do, béo sy ¢ dong co chinh qua tai.
e K200(3.0.2): Cap tiép diém nay s& dong khi co 16i Driver healthy.

e K220(3.0.2): Cap tiép diém nay s& dong khi c6 15i qua tai dong co chinh.
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K500(3.0.3): Cap tiép diém s& dong khi ¢ 15i tir Bién tan-Pong co nap

licu (Feeder Alarm).

K301(3.0.3): Cap tiép diém nay s& ma ra khi ta reset 16i bang nat 4n
S301(3.0.5) dé tat coi bao dong.

$301(3.0.5): Nut 4n reset Alarm.
HT301(3.0.3): Coi bdo dong.

H300(3.0.7): Bén bao mau d9, sang khi co 16i Feeder Alarm.
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3.5.2. C4c phan tir trong so do.

QMA401(4.0.3): Aptomat déng cat mach dong luc PC bom dau boi tron
hop giam tc co khi, bao vé qua tai cho PC nay nho cac phan tir cam bién
nhiét .

KM 401(4.0.3): Tiép diém chinh Contactor dong cat mach dong luc BC
bom dau.

M40(4.0.3): PC bom dau KPB 3 pha, cong suat 0.75 KW.
S401(4.0.6): NGt 4n m& may bom dau.

S402(4.0.6): NGt 4n tit may bom dau.

KM401(4.0.6): Cudn hit cua contactor mé may BC bom dau.
H401('4.0.6): Bén bao “ RUN” mau xanh, dong co bom dau.

H402('4.0.8): Pén bao “ TRIP” mau do6, bao dong co bom dau bi su ¢b
qua tai.

QMA411(4.1.3): Aptomat dong cat mach dong lyc BC bom nuéc lam mat
Heater Zone, bao vé qua tai cho PC nay nhd cac phan tir cam bién nhiét .

KM 411(4.1.3): Tiép diém chinh Contactor déng cat mach dong luc BC
bom nudc.

M41(4.0.3): BC bom nudc KPB 3 pha, cong suit 0.75 KW.
S411(4.1.6): NGt 4n md may bom dau.

S412(4.1.6): NGt 4n tat may bom dau.

KM411(4.1.6): Cudn hat cua contactor mo may BDC bom nudc.
H401(°4.0.6): Bén bao “ RUN” mau xanh, dong co bom nudc.

H402(°4.0.8): Bén bao “ TRIP” mau do, bao dong co bom nudc bi su cd
qua tai.
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3.6.2. Cac phan tir trong so do.

e QM 500(5.0.2): Aptomat déng cit mach dong luc cip ngudn cho Bién tan
ASC 355 bang tay va bao vé qua tai, ngidn mach ty dong nho cac phan to

nhiét.

e U500(5.0.2): Bién tan diéu khién BC quay truc vit cap liéu. Trong do,

mach ngoai vi cua bién tan c6 nhitng ngd giao tiép quan trong nhu:
Ngd vao R, S, T: Ngudn xoay chiéu 3 pha dén.
Ngd ra U, V, W: Cép dién &p xoay chiéu da bién tan s toi BC cap liéu.

Ngd ra (9,12): Cho phép bién tan hoat dong khi 2 cong nay dugc nbi tat
( bai cap tiép diém K501).

Ng6 ra(17,19) : Ngd ra tin hiéu ON/OFF, bao céc 16i nhu hong cach dién

dong co (co dong rd), qua dong dién, hoac cac 13i noi tai caa bién tan. ...

Ng6 vao (2,3) : Nhan tin hiéu speed setpoint tir bo diéu khién,hién thi toc
do 0+10 VDC.

Ng6 ra (7,8) : Xuat tin hiéu téc do (tan s6 ra ) analog output. Dai tin
hiéu:0+10 VDC. Tin hiéu nay duoc dwa t6i cong (6+,7-) caa bo diéu khién toc
do N501.

e M50(5.0.2): Pong co KPB 3 pha, cong suat 1.5KW lai truc vit cap liéu.
e K500(5.0.4): Ro le nhan tin hiéu bao 1.

e KT500(5.0.5): Ro le thoi gian gitp tri hodn viéc dimg PC chinh trong
5+6 s, d6 1a quang thoi gian qua d6 caa bién tan, bién tan s& co thé co 16i

C‘gié”-
e S501(5.0.6): NGt nhan khai dong dong co nap liéu.

e S502 (5.0.6): Nt nhan dimg dong co nap liéu.
64



o H501(5.0.7): Bén xanh, bao nap li¢u dang “ON”.

o H502(5.0.8): Bén do, bao nap liéu dang “ON”.

e N501 (5.0.9): Bo diéu khién va hién thi téc d6 BC nap liéu.

X1C:STO

)|
Hecoopeed ped|

=d
<g X1A X1B

X1A: X1B:
1234+ 1: SCR 17: ROCOM

2. Al 18: RONC

3: GND 19: RONO

4: +10V 20: DOSRC

5. Al2 21: DOOUT

6: GND 22: DOGND

7. AO

8 GND X1C:STO

9. +24V 1. OUT1

10: GND 2: 0OUT2

11: DCOM 3: INT

12: DI1 4: IN2

13: DI2

14: DI3

15: DI4

16: DI5 digital or frequency input

81: Selects voltage or current as

the signal types for analog

inputs Al1 and Al2.

Hinh 3.12: Cac ngd vao, ra diéu khién cua bién tan ABB- ACS 355.
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Hinh 3.14: So d¢6 mach hé théng diéu khién nhiét ¢ Zone 4.
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3.7.2. Céc phan tir trong so' @6 mach hé thong diéu khién nhiét d9.

Q711(7.1.2): Aptomat déng cat mach dong luc cac dién tro gia nhiét, ty

d6ng bao vé ngan mach, qua tai.

V711(7.1.2): Van ban dan SSR ( Solid State Relay) cung cap dong tai lién

tuc hoac gian doan cho phu tai la dién tro gia nhiét.
V712 (7.1.3) ciing 1a phan ti tuong tu.

Trong d6, cap cong L1+, L1-: Cong nhan tin hiéu mé van ban dan, tin
hiéu dén 1a tin hiéu &p 10VDC tir bo diéu khién nhiét d¢6 BT(7.1.7) gui
dén
FU711(7.1.2) va FU712: Cau chi bao vé ngin mach.
1EH1(7.1.2) va 1EH2: Cac dién tré gia nhiét cong suat 4KW.

712V/(7.1.5): Van ban dan SSR.
1YV1(7.1.5): Van dién tir dong, cat dong nudc lam mét cho Heater Zonel

ST1(7.1.9): Cam bién nhiét &6 (can nhiét ) gan truc tiép trong l1ong Heater
Zonel.

BT711(7.1.8): Bo diéu khién va hién thi nhiét do cho Heater Zone 1
(Temperature Controller) . Thiét bi nay cho phép ngudi dung cai dit nhiét
do setpoint ( SV) va hién thi gi tri nhiét do tac thoi PV ( Present Value).

Tuy thudc vao gia tri SP va PV, bo diéu khién sé ra lénh dong, mé van
ban dan gia nhiét bang cach xuat hoac khdng xuat tin hiéu tai cong (5+,6-
), hodc ra Iénh m& van nude lam mat ( khi qua nhiét do quan tinh nhiét

kha 16n cua Heater) bang cach xuat tin hiéu & cong(9+,10-).
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Hinh 3.16: SSR véi tin hiéu diéu khién 1a dién ap.

Thiét ké phan ciing cua céc bo gia nhiét tir Zonel dén Zone 4 1a nhu nhau. Chi
khac 1a gi4 tri nhiét d6 PV trén mdi bo diéu khién 1a khac nhau, tiy theo yéu cau

cong nghé ddi véi nhitng mé san xuét khac nhau.
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KET LUAN

Qua qud trinh thyc hién d6 an: “ Phan tich QTCN tron nguyén liéu trong san

suat son, di sdu may khay tron ” em da lam dugc nhitng phan viéc sau:
- Phan tich dugc c¢6ng nghé san xuat son bot tinh dién.
- Phan tich sau khau tron nguy@n liéu san xuét son.

- Cung ¢ va hiéu sau hon kién thuc vé cac khi cu dién, cac thiét bj tu dong

thong dung trong cong nghiép.

Nhiing diéu chua lam duoc: Do nang luc ban than con kém, tai liéu géc trong

nha may that lac nhiéu va thoi gian xay dyung db an han ché nén d6 én:

- Chua d¢é cap t6i phan mém diéu khién cho PLC diéu khién tu dong qua trinh

tron so cap.
- Chua xay dung duogc phan tinh chon day dan va khi cu dién chi tiét.

- Chua dé xuat diéu khién nhiét do c6 str dung luu d6 PID (diéu khién theo luat

tuyén tinh).

Mot 1an nita, em xin duoC cam on cac quy thay co trong khoa, dic biét la thay
PGS-TS Hoang Xuan Binh d tao moi diéu kién gilp em trong qué trinh hoan

thién do an.
Em Xxin tran trong cam on.

Hdi Phong, ngay 2 thang 7 nam 2014

Sinh vién thuc hién

Nguyén Dinh Tho
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