“Trang bi dién -dién tir day chuyén
can thép nha may can thép Viét - Nhat.
Pi siau nghién ctru hé thong diéu khién

giam sat 10 nhiét”
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Trong nhitng nim dau thé ky 21, nén cong nghiép Viét Nam di c6 nhiing
chuyén bién manh mé vé khoa hoc va cong nghé. D6 1a két qua cia mbi giao
lwu kinh té ngay cang rong rii va sy chuyén giao cong nghé tién tién tir cac
nuée phat trién. Cac nganh cong nghiép san xuit trong ca nudc dang dung
trude van hoi moi véi trach nhiém hét sirc nang né can phai doi méi va tiép
thu nhitng cong nghé méi gop phan nang cao ning suit lao dong, ddy manh
cong nghiép hién dai hoa dat nudc, tién téi hoi nhap ngang bing véi cac nude
trong khu vuc cling nhu trén thé giéi.

Trong cong cudc cong nghiép hoa - hién dai hod dat nudc thi khoa hoc
vat liéu kim loai néi chung va nén cong nghiép gang thép néi riéng c6é mot vi
tri quan trong trong nén kinh té ctia dat nude. Do thép 1a vat liéu cha yéu cua
nhiéu nganh cong nghiép co vai tro quyét dinh t6i su nghiép cong nghiép hoa
- hién dai hoa dat nudc nén phat trién nhanh nganh thép 1a yéu cau khach
quan, cip bach va co y nghia chién luoc. Vi vay, phai két hop dau tu ca vé
chiéu rong va chiéu siu nghia 1a mo rong thi trudng tiéu thy san pham va
khong ngimg nang cao ki thuat cong nghé, cai tién quy trinh san xuét, dao tao
d6i ngii ki su, cong nhan vai trinh do chuyén mén cao... c6 thé 1am chu duoc
day chuyén san xuat.
Sau thoi gian hoc tap em duogc giao dé tai tot nghiép: “Trang bi dién
-dién tir day chuyén can thép nha mdy can thép Viét - Nhat. Pi siu

nghién ciru hé thdng diéu khién giam sat 10 nhiét”.

Do dan co bo cuc gom 3 chuwong:



- Chuong 1: Tong quan vé nha may can thép Viét Nhat.
- Chuong 2: Trang bi dién - dién tir ddy chuyén cong nghé can
- Chuong 3: Nghién ctru hé théng diéu khién va giam sat nhiét do 16 nung.



CHUONG 1. TONG QUAN VE CAN THEP

1.1. NGANH CONG NGHIEP CAN THEP VIET NAM
1.1.1. Qua trinh phat trién ciia nganh

Nganh thép Viét Nam duoc xdy dung tir dau nhitng nim 60 cua thé ky
XX. Khu lién hop gang thép Thai Nguyén (do Trung Qudc gitip xay dung)
cho ra 10 mé gang dau tién vao nam 1963. Song do chién tranh va kho khan
nhiéu mit, 15 nam sau, khu lién hop gang thép Thai Nguyén méi cé san pham
thép can. Nam 1975, Nha may luyén can thép Gia Sang do Duirc (trudc day)
gitip dd di vao san xuat. Cong suét thiét ké cua ca khu lién hop gang thép Thai
Nguyén 1én dén 10 van tin/nim (T/n).

Nam 1976, Cong ty luyén kim den mién Nam duoc thanh 1ap trén co s&
tiép quan cac nha may luyén, can thép mini cua ché d6 cii dé lai & thanh phé
HO Chi Minh va Bién Hoa, voi tong cong suit khoang 80000 tin thép
can/nam. Tir 1976 dén 1989, nganh thép gip rat nhiéu kho khin do kinh té dat
nudc 1am vao khing hoang. Mit khac, ngudn thép nhap khau tir Lién X6
(trudc day) va cac nudc XHCN van con doi dio, vi vay nganh thép khong
phat trién dugc va chi duy tri mtc san luong 40000 - 85000 T/n. Tir nim
1989 dén 1995, thuc hién chi truong doi méi, mo cira ctia Pang va Nha nudc,
nganh thép bit dau co ting trudong. San luong thép trong nudc di vuot
ngudng 100 000 T/n. Nam 1990 Tong cong ty thép Viét Nam (thudc Bo cong
nghiép ning - nay 1a B cong nghiép) dugc thanh lap, théng nhat quan ly
nganh san xuat thép qudc doanh trong ca nudc. Pay 1a thoi ky phat trién soi
dong, nhiéu du 4n dau tu chiéu siu va lién doanh véi nude ngoai dugc thuc
hién. Cac nganh co khi, xay dung, quc phong va cc thanh phan kinh té khac
dua nhau 1am thép mini. San luong thép can nim 1995 da ting gip 4 lan so
v6i ndm 1990, dat 450000 T/n va bang mirc Lién X6 cung cip cho nudc ta
hang nam trude 1990. Thang 4 nam 1995, Tong cong ty thép Viét Nam dugc
thanh 14p theo md hinh Téng cong ty Nha nude (Tong cong ty 91) trén co sd
hop nhat Tong cong ty thép Viét Nam va Tong cong ty kim khi thudc Bo
thuong mai. Thoi ky 1996-2000, nganh thép van giit duge toc do ting trudng
kha cao, tiép tuc dugc dau tv méi va dau tu chiéu sau; da xay dung va dua

vao hoat dong 13 dy an lién doanh, trong d6 c6 12 nha may lién doanh can



thép va gia cong ché bién sau can. San luong thép can ca nudc nam 2000 da
dat 1,57 triéu tAn, gp hon 3 1an nam 1995 va gip gan 14 1an nam 1990. Pay
1a thoi ky c6 tdc do ting san lwong manh nhat. Lyc luong tham gia san xuét
va gia cong ché bién thép trong nude rat da dang, bao gdm nhiéu thanh phan
kinh té, ngoai Téng cong ty thép Viét Nam va cac co s qudc doanh thude cac
nganh, dia phuong khac con c6 cac lién doanh, cac cong ty cd phan, cong ty
100% vén nudc ngoai va cac cong ty tu nhan. Tinh tdi nim 2001, nudc ta ¢b
khoang 50 doanh nghiép san xuét thép xay dung (chi tinh doanh nghiép cong
suat >5000 T/n) trong d6 c¢6 12 day chuyén can c6 cong suét tir 100000 dén
300000 T/n. Bén nay, theo sb liéu cua Hi¢p hoi Thép Viét Nam, san lugng
thép san xudt ca nudc trong nam 2006 dat khoang 35 triéu tin, ting 14,27%
so voi ndm 2005. Trong d6, san luong thép san xuat trong Hiép hoi ca nim
dat khoang 2,9 triéu tin va san lugng san xut ngoai hiép hoi khoang 600.000
tan. Luong thép tiéu thu cung nam 2006 trén pham vi ca nudc dat khoang
3,45 triéu tn. Tong cong ty thép Viét Nam da co cong suit luyén thép 470000
T/n va can thép 760000 T/n, dang gilr vai tro quan trong trong nganh thép
Viét Nam.

Nganh thép Viét Nam hién nay vé trinh d6 cong nghé, trang thiét bi co
thé chia ra 4 mirc sau:

Loai tuong d6i hién dai: Gom cac day chuyén can lién tuc ciia Cong ty
lién doanh VINA KYOEI, VPS... va cac ddy chuyén can thép méi s& xay
dung sau nam 2003.

Loai trung binh: Bao gém cac diy chuyén can ban lién tuc nhu,
NatSteelvina, Tay D6, Nha B¢, Bién Hoa, Thu Buc (SSC) Gia Sang, Luu Xa
(TISCO) va céac cong ty cd phan, cong ty tu nhan (Vinatafong, Nam Do, Hai
Phong v.v...).

Loai lac hau: Bao gém cac ddy chuyén can thii cdng mini ctia cac nha may
Nha B¢, Tha Dtrc, Tan Thuan, Thép Pa Nang, Thép mién Trung va céc co so
khac ngoai Tong cong ty thép Viét Nam.

Loai rat lac hdu: Gom cac day chuyén can mini c6 coéng sudt nhod
(<20000T/n) va cac may can cta cac ho gia dinh, lang nghé.

Chat luong san pham thép can xay dung cta Tong cong ty thép Viét Nam

va khéi lién doanh nhin chung khong thua kém san pham nhap khau. San



pham ctia cic co sd san xuat nho (<20000 T/n), dic biét 1a cac co sd c¢o khau
luyén thép thii cong chat lugng kém, khong dat yéu cau.

Hién nay nganh thép Viét Nam mdi chi san xuat dugc cac loai thép tron
tron, tron van (10 - 40mm), thép ddy cudn (6 — 10) va thép hinh c& nho, c&
vira (goi chung 13 san pham dai) phuc vu cho xay dung va gia cong, san xuét
6ng han, tdn ma, hinh uén nguoi, cit xé... tir san phém det nhap khau va gﬁn
day chung ta méi san xuit ra dugc mé thép tAm can nong dau tién. Kha ning
tu san xuat phdi thép trong nudc con nhéd bé, chi dap tmg dugce khoang 40%,
con lai 60% nhu cau phoi thép cho cic nha may can phai nhap khau tir bén
ngoai.

Nhitng nim qua, tuy nganh thép da dugc dau tu dang ké va co budc phat
trién tuong d6i kha manh (ca quéc doanh va tu nhan), dat dugc tbc do tang
trudng cao, song van con cham phat trién so v&i cac nudc trong khu vuc va
thé gidi, thé hién & cac mit:

- Chét luong san phém con han ché (nhét la khu vuc tu nhan), chi c6 mot
s6 day chuyén can lién tuc twong ddi hién dai thudc khdi lién doanh.

- Co cAu mat hang san Xuét hep, don diéu.

- Ning lyc san xuat phoi thép qua nho bé, cic nha may va co s can thép
con phu thudce nhiéu vao phdi thép nhap khau.

- Chi phi san xuat con cao, nang suat lao dong thap, s6 lugng lao dong qua
dong, gia thanh khong on dinh (do 1& thudc phoi thép nhap khau) nén tinh
canh tranh chua cao. Kha nang xuat khau san pham thép con rat han ché.
1.1.2. Mét s6 dinh huéng chinh trong phat trién

Nganh san xuat thép phai tiép tuc duy tri duoc muc ting truéng 6n dinh
bén viing trén co sé dam bao tinh hiéu qua dé dap tng yéu cau cta su nghiép
cong nghiép hoa, hién dai hoa dit nude, timg budce phat trién thanh mot trong
nhing nganh cong nghiép tru cdt ctia nén kinh té nudc nha. Can két hop chat
ché& phat huy néi luc va tranh thi tdn dung c6 hiéu qua ngudn ngoai luc (von,
cong nghé...) cha y té1 xu hudng hdéi nhap, khong bé qua cac co hoi co duge
nhd xu thé hop tic va phan cong lao dong qubc té dé day nhanh téc do phat
trién nganh. Phat trién can d6i gitta luyén thép va can kéo gia cong, giam dan

ty 16 nhap phoi, tién t6i dap img co ban ngudn phdi cho san xuat thép can kéo.



Két hop giita da dang héa chung loai, quy cach san phim dé phuc vu nhu ciu
thi truong, phat trién c6 chon luya mot sb nhom san phém chu yéu.

Can dau tu phat trién dé Téng cong ty thép Viét Nam trd thanh tip doan
kinh t& du manh, giit vai tro chu dao trong trong san xuit thép trong nudc
ddng thoi khuyén khich va tao diu kién cho cac thanh phan kinh té khac dau
tur vao san xuét thép. Két hop chit ché, hai hoa gira muc tiéu phat trién san
xuét thép véi viée khai thac va sir dung hop 1y, hiéu qua, tiét kiém ngudn tai
nguyén trong nudc (trude hét 1a ngudn quing sat).

Vé budc di: Trong khi kha nang huy dong ngudn von dau tu con kho khan
thi budc di thich hop dé phat trién nganh thép trong 5-10 nim t4i 1a:

+ Két hop dau tu chiéu sau hién dai hoa d6i méi cong nghé, nang cao song
suat va nang luc canh tranh cta cac co s¢ hién cé véi xay dung méi cac nha
may hién dai, qui mo6 thich hop, dat trinh 0 cong nghé quéc té.

+ Tuy theo quy mé va diéu kién, két thop stir dung cac loai cong nghé san
xuat khac nhau: San xuat bang 10 dién, cac cong nghé luyén kim phi kim trén
co s st dung nguyén liéu trong nude, cong nghé 10 cao, 10 chuyén khép kin.

+ Tang dan ty trong thép chat lugng cao trong cac nha may hién c¢6 nham
ting gia tri san xuAt nho ting chat luong, timg budc hinh thanh nganh san
xuét thép hop kim chét luong cao ¢ Viét Nam khi nhu cau du 1on.

+ Trong giai doan mdi can tich cuc tim ngudén vén dé dau tu hinh thanh
1én cac khu cong nghiép thép tap chung mot sé nha may thép tim can néng,
can ngudi nham dap tng nhu cau va chiém linh thi trudng trong nudc, ting
budc tién hanh chuan bi dau tu xay dung nha may thép lién hop khép kin theo
nhiéu giai doan trén co s ngudn quing sat trong nudc va nhap khau. Vé von
phai két hop huy dong tir nhiéu ngudn trong dé nhiing nim dau, vén vay tir
ngudn tin dung dau tu ctia Nha nudc 1a chi yéu, déng thoi ¢d ging tranh tha
cac ngudn von vay nude ngoai co sy bao lanh cuia Nha nude. Chu trong cong
tac dao tao nhan lyc va phat trién khoa hoc va cong nghé phuc vu phat trién
nganh.

San xuat thép khong thudc loai nganh cong nghiép sinh 10i cao, lai doi hoi
vbn dau tu 16m, 1au thu hdi vén nén kém hap dan dbi v6i cac nha dau tu (ca
trong nudc va ngodi nudc). Song mot dat nude di quyét tam tro thanh nude

cong nghiép thi khong thé khong phat trién nganh thép. Picu d6 doi hoi Nha



nude phai cé sy quan tim dic biét d6i v6i nganh cong nghiép thép. Nhiing
muc tiéu phan ddu ciia nganh thép da tinh dén ca nhimng kho khan, thach thirc
ma nganh thép s& gip (vé von dau tu, vé canh tranh...). Song d6 1 nhitng muc
tiéu can phai phén ddu dé dat duoc, néu khong s€& kho ma dam bao dugc
nhimg muc tiéu chién luogc 1au dai vé& cong nghiép hoa va hién dai hoa dat
nuoc.

1.2. TONG QUAN CONG TY THEP VIET NHAT

Cong ty thép Viét Nhat duoc thanh 1ap vai sy hop tac dau tu cua 2 nudc
Vi¢t Nam va Nhat Ban. Cong ty dugc xdy dung trén khu cong nghi¢p thép
ctia thanh phd nam bén canh quédc 16 5 13 khu vuc ctra ngd phia tay cta thanh
phé. Pay 1a khu vuc tap trung nhiéu nha may thép lién doanh voi quy md 16n
c6 sy dong gop rat nhiéu cho sy phat trién cta thanh phd nhu SSE,
VINAPIPE, Van Loi, Ctru Long...

Pi vao hoat dong tir thang 10/2001 dén nay, Cong ty thép Viét
Nhat di khang dinh duoc vi tri 1a mot trong nhing céng ty hang dau cua Viét
Nam trong linh vuc san xuat va cung cip thép xdy dung cho cac cong trinh
16n, nho trén khip ca nude. Cac san pham thép dd duoc ngudi tiéu dung ciing
nhu cidc don vi kinh doanh tin dung va danh gid cao — tuong xtimg véi quy mo
va uy tin cua thuong hi¢u thép Viét Nhat.

- Hé théng day chuyén — cong nghé tién tién cua Nhat Ban. Nang luc san
xuat: 240.000tan/ndm. San pham tir ®6 - ®41. Tiéu chuan san pham: Nhat
Ban (JIS), Viét Nam (TCVN), Hoa Ky (ASTM), Anh Qudc (BS).

- Cong ty thép Viét Nhat duoc phan thanh 2 khu vuc san xuét chinh

+ Nha hanh chinh: c6 nhiém vu t6 chuc va quan ly san Suét.

+ Khu nha xuéng: Py 14 khu vuc san xuat chinh, trong dé c6 day
chuyén can thép va cac phan xudéng co khi, co dién c6 nhiém vu khéc phuc
nhimg hong héc vé day chuyén cua phan xudng can.

1.3. CAC KHAI NIEM VE CONG NGHE CAN

Can thép 13 mot phuong phap gia cong kim loai bang ap luc dé 1am thay
ddi hinh dang va kich thudc cua vat thé kim loai dwa vao bién dang déo cua
n6. Trong d6, kim loai dugc gia cong ¢ hai trang thai noéng hodc ngudi nham
dat duogc kich thudc va hinh dang tuy theo nhu cau hay muc dich sir dung cua

con nguodi. Can thép & nudc ta 1a qua trinh 1am bién dang phéi thép chu yéu &



trang thai nong dé dat cac kich thuéc hinh hoc, d6 van gai, do cling dé phuc
vu chii yéu cho xay dung, can thép chiém mot vi tri quan trong trong chu ky
ctia nha may luyén kim. Hau nhu 13 gan 3/4 thép dugc luyén ra 13 qua can va
chi c6 1/4 thép dugc luyén ra 1a dung dé duc thanh san pham hodc qua rén ép
tir thép thoi. San pham ciia xudng can thi vo ciing phong phu tir loai don gian
nhat nhu thép 14 dén loai c6 hinh thu phirc tap va kich thudc ciing rat nhiéu
loai ¢6 dén hang 4000 dén 5000 loai san pham c6 kich thudc khac nhau. Song
song vOi su phat trién cua loai san pham, loai kich thudc thi may can ciing
duoc cai tién va phat trién tir loai nho dén loai 16n tir loai khong hién dai dén
hién dai, tir thii cong dén co khi va ngay nay ty dong hod trong cong nghé can
dang rat phat trién va dugc chu trong trong cong cudc cong nghiép hoa va
hién dai hod dét nuéc.

1.3.1. May can

1. Cau tgo may can
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Hinh 1.1. C4u tao mdy can.

May can 1a mot loai may gia cong kim loai bang ap luc (khong tao phoi)
dé can ra san pham c6 hinh dang, kich thudc nhat dinh. May can gdm ba bo
phan chinh: cac gia cén, bo truyén dong, nguén dong luc (dong co truyén
dong gia can).

Trén hinh v€ 1.1 gidi thi€u cau tao cua may can. Trong do:

1. BG phéan ép truc. 12: Khung gié can.

2. Tryc chinh. 13: Dé dudi.

3. Pong co truyén dong. 14: Bulong nén.

4. Hop banh rang. 15: Truc trung gian.

5. Hop tbe do. 8. Lo xo d& truc ndi.

6, 7. Khép noi. 9, 10, 11. Céc tryc can.

*C4u tao ctia 1 hop can trong day chuyén can thép:

Mbi hop can gém 6 hai truc can hodc nhiéu hon. Mot truc can duge dit
trong than may thuong thi truc can dudi dugc dat ¢d dinh. Truc can trén co
thé dich chuyén theo phuong thang dimg hoic duoc dinh vi boi thiét bi kep
tryc bai sau mbi mot chu trinh can kich thudc cua phoi can thay doi nén phai
chinh dinh lai khoang cach gitra hai truc can.

* Co cau va thiét bi truyén:

B6 phan truyén dong gém hop giam tbe, truc khép noi, hop banh rang

truyén luc. Tuy theo ting yéu cAu vé cong nghé, vé ciu tao ctia may can, theo
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timg nhiém vy ma co cu va thiét bi truyén ddi voi timg gia can c6 thé khac
nhau:

- P6i voi may can 16n nhu may can tho, can 14 thép day hay may can c6
tdc dd 16n thi cac truc can duge truyén dong riéng r€ tir hai dong co riéng biét
to1 cac truc can khong qua hdp banh rang nhu hinh 1.1a, b.

- Con ddi voi mot sd may can khac thi viéc truyén dong dugc thuc hién
bdi mot dong co chung (goi 1a truyén dong nhoém) théng qua hdp banh ring,
hop giam tdc hoidc ting toc trén duong dan dong tir ddng co t6i truc cia gia
can nhu hinh 1.1c¢, d.

* Pong co dién truyén dong truc can:

DPbi v6i may can thudng st dung dong co khong ddng b, hodc dong co
mot chiéu kich tir doc 1ap ¢ yéu cau diéu chinh toc do.
2. Phén logi may cdn

C6 nhiéu cach phan loai may can
* Phan loai theo cach goi, c6 cac loai may céan sau:

- May can tho6 c6 dudng kinh truc can D = (800 - 1300) mm.

- May can phoi det ¢6 duong kinh truc can D = (1100 - 1150) mm.

- May can phoi c6 duong kinh truc can D = (450 - 750)mm.

- May can ray c6 dudng kinh truc can D = (750 - 900)mm.

- May can phan loai th6é c6 duong kinh truc can D = (500 -7500) mm.

- May can phan lgai nho c6 duong kinh truc can D = (250 - 350) mm.

- May can day c6 duong kinh truc cdn D = (250 - 350) mm.

*Phén loai theo sd truc can va cach bd tri truc can (hinh 1.2):

f.

Hinh 1.2. Phan loai may céan theo s6 luong va cach b tri truc can.



Céc kiéu may can theo sd truc can:

Theo cach phan loai nay may can c6 2 truc, 3 truc hoac nhiéu truc can hon
(4, 6, 12, 20 ). Cac truc can c6 thé dit dimg ndm ngang hodc nam nghiéng.
Loai may can c6 tryuc nam ngang 13 phd bién va théng dung nhét.

Hop can c6 2 tryc can nam ngang dugc ding trong may can quay thuan
nghich dé can tho, can tim day, can phén loai (hinh 1.2a). Hop can c6 3 truc
can nam ngang (hinh 1.2b) duoc dung trong may can tdm day, tAm trung binh,
can ray. Trong may can thudc loai nay, phoi can chuyén dong theo 2 chiéu
con tryc can khong thay do6i chiéu quay. Hop can c6 4 truc can (hinh 1.2¢)
duoc dung trong may can tim nong va ngudi. Hai truc 16n nam phia ngoai 1a
2 truc tua dé giam su bién dang cua 2 truc lam viéc nhé phia trong.

Hop can nhiéu truc hon nhu 6, 12, 20 truc cling chi c6 2 tryc lam viéc con
cac truc khéc 1 truc tya. Hop can nay thuong dung trong may can ngudi tim
mong (hinh 1.2d,e,f).

* Phan loai theo sb hop can va cach bd tri chung

Cach phan loai may can theo s6 hop can va cach b tri dugc thé hién trén
hinh 1.3. Theo cach phan loai nay, may can 1 hop can quay thudn nghich
duoc dung phd bién tuy nhién dé nang cao ning suit va do yéu cau cong nghé
riéng, may can co nhiéu hop can duoc st dung. Mot hop can co thé duge dan

dong tir mot hay 2 dong co hoic mot dong co dan dong nhiéu hop can.
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Hinh 1.3. Phan loai may can theo sd hdp can va cach bd tri chiing
Phuong thirc sau thuong dung trong mdy can phan loai. N6 ¢6 khuyét diém la
phéi can di chuyén ngang tir hop can ndy sang hop can khac va do tdc do hop
can nhu nhau nén khong c6 kha ning tang téc khi phdi can dai hon. Hinh 1.6b
cho phuong thitc hop can dit ndi tiép nhau. Phoi can dugc can nhiéu lan ¢
hop can trude sau d6 méi chuyén sang hop can sau. Phuong thirc nay thudng
dung dé can thd, can tam day.

Hinh 1.3c gi6i thiéu phuong thirc dat hop can nbi tiép nhau lién tuc. Phoi
can dugc chuyén tir hop can nay sang hdp can kia. Khoang cach gitta hai hop
can nho hon chiéu dai phoi. May can loai nay cho ning suat cao nhung doi
hoi sy dong déu toc do gitra cac hop can dé tranh phé pham do phéi can bi
vong qua hoac cang qua gitra 2 hdp can. Loai nay thuong dung can phoi nong,
can ngudi tim mong, day hay 6ng va can phan loai.

* Phan loai may can theo ché do 1am viéc:

- May can quay thuan nghich c6 diéu chinh.

- May can khong quay thuan nghich c6 diéu chinh.

- May can khong quay thuan nghich khong c6 diéu chinh.

1.3.2. Cong nghé can nong

Mudn can néng bat ki mot kim loai ndo thi cong viéc dau tién déu phai
nung phdi thép. Viéc nung kim loai dén nhiét do can rat quan trong, né quyét
dinh nang suat va chat lugng ciia san pham can. Muc dich cta viéc nung kim
loai trude khi can la: ting tinh déo, giam tré khang bién dang tao diéu kién
cho cong doan gia cong dugc dé dang. Nung phoi trudce khi can con lam giam
luc can, ha thép lugng ti€u hao dién, tdng tudi tho lam viéc cho truc can va
cac thiét bi ciia may can, lam cho thanh phan hod hoc ciia phdi dugc dong
déu, tang duogc lyc ép... dan toi ning sut cao, chit lugng san pham tot. Vi
vay phai xac dinh dugc nhi¢t do nung thich hop cho ting loai thép, tung loai
kim loai. Néu nhiét d6 nung phdi qua cao thi phdi bi chay hodc qua nhiét...
dan t&i phé pham nhiéu. Néu nhiét d6 nung phoi qua thap thi tinh déo cta kim
loai kém, tré khang bién dang 16n... dan t6i chat lugng san pham xau, khong
dam bao an toan cho thiét bi.

Tir thuce té két hop voi 1y thuyét ta c6 cong thire kinh nghiém dé xac dinh

nhiét d6 nung t6i uu kim loai 1a:
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Thung = Tenay - (200 + 250)°C (1.1)

Trong d6: Tecnay: nhiét A nong chay cua tirng kim loai va hop kim(°C).

Péi véi thép nguoi ta nung & nhiét d6 nhé hon cong thic trén mot it dé
tranh hién tuong thoat cacbon va chay nhdm dam bao chit luong cua thép va
tang chat luong san pham:

Toung= Tenay- (100 + 150)°C (1.2)
A, Cong nghé can nong quay thuan nghich (CNQTN).

Céan néng quay thuan nghich la mot dang ctia cong nghé can néng. Trong
d6, may CNQTN la mdy can tho ding dé can di can lai nhiéu 1an mot phoi da
duoc nung néng, voi yéu cau dong co truyén dong cho cac truc can phai dao
chiéu quay sau mdi lan can.

DPong co truyén dong may CNQTN lam viéc & ché d6 rat nang né dic
trung boi sd 1an gia toc, giam tdc, ding 16n va qua tai 16n. Lic truc can
ngoam phoi, dong dién va moémen dong co ting vot tdi (250+ 300)% tri sd
dinh muc. Sau 14n ngoam phdi, may tiép tuc ting tbc va cdn moét momen dong
16n phu thém, gy qua tai cho dong co. Nhu vay thuc té 1a dong co truyén
dong cua may CNQTN ludn 1am viéc & ché d6 qua do va con phai yéu cau
diéu chinh toc do sdu, bang phang. Sau diy ta di xét biéu dd téc do clia mot
chu trinh CNQTN:

Taco: L =1f(n)ldan (1.3)

Trong d6:  L: chiéu dai phéi thép.
n: toc do dong co truyén dong truc can.
C® nhiét do khi can.
Ah: lugng ép truc khi cén.

Sau mdi 1an can thi chiéu dai phoi can thay ddi. Trong d6 yéu cau thoi
gian cia mot 1an can la khong thay doi dé khong 1am anh hudng téi nang sut

san xuat.
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Hinh 1.4. Db thi tdc 40 may CNQTN.

Trong hinh 1.4 thé hién d6 thi minh hoa 5 1an can v6i nhau, twong tng véi
cac gia toc khac nhau a,< a, <a; <a, <as, khi gia toc a > 0, con khi may giam
toc: a < 0.

Trudc mdi 1an can, may can duoc ting téc khong tai. Tdi mot tbe do nhat
dinh thi cac truc can bat dau ngoam phoi (Whgoam) VA qua trinh can bat dau.
Toc do ngoam phoi yéu cau phai dugc Iya chon va tinh toan sao cho phu hop,
vi néu chon tdc do ngoam nho thi 1am ting thoi gian qua do nén giam ning
suit ctia may can, con néu toc d6 ngoam 16n thi 1am qua tai cho phu tai xung.
Téc d6 ngoam thich hop Whgeam = (15+ 30)% Whax cia 1an can twong tng. Sau
khi d3 ngoam phoi may can phai ting téc dé dam bao ning suit may do trong
qua trinh can, phoi dai ra néu cac 1an can sau may can gitt nguyén toc do can
thi s€ lam tdng thoi gian can. Piéu nay dugc minh hoa trén hinh vé 1.7. Tai
cac lan can dau, khi do dai phoi chua 16n thi tdc d6 chua can dat t6i tri s6 dinh
mirc nén d6 thi tdc do c6 dang hinh tam giic. Trong nhitng 1an can tiép theo,
phoi da dai hon nhiéu, toc do can tang va cudi cung dat gia tri dinh mic Wym,
lac nay do thi c6 dang hinh thang. Tai lan can cudi cing, phdi dai hon rat
nhiéu thi may dugc tang tbe vuot gia tri dinh muc nho viéc gidm tir thong do
d6 d6 thi c6 dang nhu trén. Trudc khi két thac mot 1an can, may can can giam
tdc dé tranh phoi bi vang qua xa khoi hop can, mat thoi gian quay phoi lai dé

can tiép, giam ning suat may nén chon Wy, = (15+ 30) Wiax, VA W < Wagoam.

15



Cac hé théng truyén dong dién CNQTN thuong 1a hé F-B, hé T-D... voi
yéu cau diéu chinh hai ving: ving trén va ving dudi téc do dinh muc hay la:
M=const, P=const.

B, Cong ngh¢ can nong lién tuc (CNLT)

May CNLT 1a loai may can chi quay theo mot chiéu va gdm nhiéu hop
can dat ni tiép nhau. Phoi can dugc can cung mot luc qua lan luot cac hop
can.
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Hinh 1.5. So dd can lién tuc may CNLT.

Diéu kién dic trung cho can lién tuc 13 khdi lwong phdi qua cac hdp can
trong mot don vi thoi gian 1a khong doi:
Fi.vi = const (1.4)
Trong do:
Fi: tiét dién phoi trude khi vao hop can thi i.
vi: tbe do phdi trude lic vao hop can thi i.

Néu ta khong dam bao chic chin didu kién trén thi xdy ra hién tuong sau:

- Can nén (ép): Khi khdi luong ra cia mot hop can nho hon khdi luong
phoi toi.

- Can kéo (cang): Khi khdi luong phoi ra ciia mot hop can 16n hon khdi
khéi lugng phdi téi.

M4y CNLT c6 cac dic diém sau:

- Puoc thiét ké voi tbe do cao nén cho nang suét cao, chénh nhiét gitra cac
hop can thuong nhd nén chit luong san phém tt, tudi tho cla truc can cao
hon, giam duoc ning suét tiéu hao niang luong.

- May céan lam viéc voi tbe dd cao nén thuong xuat hién phu tai xung va

dao dong gitra cac hop can.
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- Kim loai can trén nhidu hop can cing mot lac nén giira cac hop can phai
c6 mdi lién hé chit ché vé toe do.

Yéu cau chung cho diéu chinh tdc d6 trong may CNLT la:

- Duy tri dugc mot tde do ung vo1 mot ché d6 can nham dam bao quan h¢
tdc do gitra cac hop can.

- C6 dic tinh qua do tdt lac ngoam phoi nghia 1a lac dé c6 do sut tdc nho,
thoi gian phuc hoi tbe do ngén.

Hé truyén dong cho mdy can lién tuc thuong 1a h¢ F-b, CL-D, hay h¢ T-D,
cac dong co duge cap ngudn chung hoic riéng ré doc lap. Viéc diéu chinh toc
d6 can duoc thuc hién bang viéc thay doi dién ap phan ung hodc thay doi gia
tri kich tur.

1.3.3. Cong nghé can nguoi

Pé dap ung nhu cu phat trién cong nghiép hoa, hién dai héa ciia nudce ta
thi yéu cau vé thép 14 mong chat lugng cao lién tuc ning cao trong tt ca cac
linh vuc cua nén kinh té qudc dan. Cac may can nong khong thé cho ra cac
san pham thép 14 mong chét lugng cao nham thoa mén cong nghé go, dap...
Ly do dugc dua ra l1a can ndng s€ tao ra cac 16p vady nén khong dap ung duoc
d6 mong 14 thép mong mudn va & nhiét do cao ciu tric kim loai cling khong
thoa man duoc.

Qua trinh can kim loai ¢ nhiét do thép hon nhiét d6 két tinh lai cta ching
goi 1a can ngudi. Trong can ngudi nhiét do 20°C 1a nhiét do chuan cho tét ca
cac kim loai, do trong can ngudi khong cé khoang nhiét do can toi wu dé kim
loai dat cac tinh nang ki thuat nhu ¢ cdn nong. Nhiét dd can khong anh hudng
t6i tré khang bién dang, tinh déo ciia kim loai... hodc c6 anh hudng thi ciing
khong dang ké.

Khi can ngudi phai tién hanh 1 so bd hodc u trung gian kim loai va hop
kim nhiéu 1an nhdm lam giam tinh bién cing trén bé mit, giam tng suat du
bén trong, ting tinh déo...clia chung dé can ra san pham co6 chat luong t6t v6i
nang suét cao. Viéc bdi tron gitra bé mat tiép xuc kim loai va truc can la mot
viéc khong thé thiéu duoc. Boi tron lam ting ning suit, nang cao chét luong
san phém nho gidm nhiét d cta truc can va vat can sinh ra do ma sat. Chét

boi tron thudng 1a céac loai dau thuc vat, dau cong nghié¢p va cac loai mo.
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Luong ép khi can ngudi nho hon rat nhiéu so v6i can néng, nhung luc can
lai rat 16m, nang luong ti€éu hao cao, do bién cung trén bé mit kim loai tang
nhanh va rat lén. Mudn bé mait san phﬁm o chét luong tdt, bé mat bong dep
khong bi xay sat thi phai lam sach bé mat kim loai trudc khi can.

Do céac yéu cau khit khe, trinh ty qui trinh céng nghé can ngudi gdm cac
budc sau: danh sach bé mat phoi (danh vay, tay gi), can ngudi, gia cong nhiét
(1) dé xép lai cau tric kim loai, can bd xung sau khi u véi lyc ép nho (can
luyén) va cac cong viéc két thuc (chinh, cat bavia, xép, ma thiéc...).

Céc may can ngudi cling chia ra hai loai la: mdy can ngugi lién tuc va may
can ngudi quay thuan nghich. Cac may can lién tuc nhiéu truc c6 nhiéu wu
diém nhung két cdu cong kénh, phic tap, gy kho khin cho bao dudng nén
khi can can bang thép méng, ngudi ta diing may cac ngudi quay thuan nghich
dé can nhiéu 1an t6i d6 mong can thiét.

Pic diém cta may can ngudi lién tuc 13 bing thép dugc can dong thoi trén
nhiéu hop can mot liic nén can phai diéu chinh va phdi hop chinh xéac vé toc
do gitra cac hop can, gitra hop can dau va truc thdo, gifra hop can cudi va truc
quin. May thuong 1am viéc ¢ ché d6 cing theo yéu cau, hop can 1a loai c6
nhiéu truc, ning suat may cao.

Dic diém cta may can ngudi quay thuén nghich 13 can dugc cac bang thép
rat mong, dé diéu chinh tbc do theo yéu cau cong ngh¢ do chi c6 mdt hop can,
nhung sau mot 1an can phai diéu chinh khoang cach giita hai truc lam viéc nén
téc do can trung binh thap.

*Yéu cau vé trang bi dién may can ngudi.

Yéu cau chung cho cac may can ngudi gom mdy can lién tuc va may can
ngudi la:

- Duy tri strc cing cb dinh cta bang thép giita cac hdp can, gitta hop can
vO1 truc thao hoac truc quén & moi ché do lam viéc (6n dinh va qua dg).

- Pham vi diéu chinh téc do twong ddi rong: 10/1.

- C6 thé diéu chinh ddng thoi hodc riéng r& cac truc can.

- Him va mé may ém.

- Thoi gian qua trinh qua d6 ngan.

- H¢ lam viéc tin cdy, chinh x4c.
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béi véi may can ngudi lién tuc tbc dd cao con yéu cau diéu chinh tron
trong mot dai rong (50+ 100) : 1, tir toc do bo (0,5 m/s + 1 m/s) dén téc do
1am viéc cuc dai (>100 m/s). May can ngudi thuan nghich can diéu chinh tdc
d6 trong pham vi 1 (m/s) + 15 (m/s). Dong co truyén dong cho may can ngudi
thuong 1a dong co mot chiéu kich tir doc 1ap. Cac hé thdng truyén dong cé thé
la hé F-b, CL-D, va hé¢ T-D. H¢ théng cép dién cho dong co co thé 1a chung
hodc riéng cho tirng dong co.

Phuong phap cap dién chung tuy st dung it may phat nhung c6 nhuogc
diém 1a kho thay d6i dién ap cho timg dong co nén khé 6n dinh strc cing. Do
d6, chi tmg dung cho may can c6 cong suat nho, téc do thap, niang suat thap.
Phuong phap cap dién riéng dé thay doi dién 4p phan ung dong co, md rong
dugc pham vi diéu chinh tdc d6 doc lap, tac dong nhanh, duy tri cac tbc d6
chinh x4c nhung s thiét bi 1on.
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CHUONG 2. TRANG BI PIEN - PIEN TU DAY CHUYEN
CAN THEP CONG TY THEP VIET NHAT

2.1. HE THONG CUNG CAP PIEN CUA CONG TY

Day chuyén can cua cong ty thép Viét Nhat thudc loai can thép nong cho
nén van dé phu tai duoc xép vao hQ phu tai loai 1. Vi vdy nha mdy da mua
dién luéi 35KV qudc gia dé ning cao tinh cung cap dién lién tuc cho day
chuyén san xuat. Ngudn dién 35KV nay duogc cap tir cot bau s6 10 16 371
tram bién ap Vat Cach, qua hé théng cic dudng cap trén khong va cap ngim
dua vao tram bién 4p trung gian ctia nha may.

Hé thong ngudn cung cip ctia nha may duoc lip dit cac thiét bi dong cat
va bao vé déng bo tu dong, co su lién dong an toan cao vé dién va co khi. Khi
mat dién tit ca cac may cat déu dugc tra vé trang thai ngat, ddm bao an toan
cho hé théng va nguoi st dung trong trudng hop c6 dién dot suat. Hé thong
cung cap dién trong nha may dugc chia ra thanh mang dién cao 4p va mang
dién ha ap.

So dd nguyén 1y cap dién cua cong ty dugc gidi thiéu trén hinh 2.1

Tir diém cung cip dién cho cong ty, qua hé théng cau dao phan doan, dao
cach ly dén hé théng may bién ap cua cong ty. Tir ddy, dudng diy dugc chia
lam 2 nhanh :

- Qua may bién ap chinh véi cong sudt 10000 KVA cung cip dién ning
cho toan bo hé thdng can thép cua nha may. Dién 4p so cip 35KV, dién ap
thir cap 3300V qua cau dao va may cat san sang cap dién cho toan bd dong co
lai truc can trong day chuyén san xuat.

- Qua cau chi ty roi 35KV-20A dén may bién ap 320KVA 35/0.4 KV
qua cau dao, aptomat cung cp dién cho toan khu vin phong, co khi ciu tryc,
anh sang va bao vé. Do tdim quan trong ctia hé théng dién nay, cong ty co

ngudn du phong cho bang may phét dy phong véi cong suat 120KVA/0.4KV.
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Tir may bién p chinh 10000KVA qua cau dao va may cat phu tai tong,
thanh cai va hé thong mdy cat phu tai nhanh 13 cic may bién éap, cac tu diéu
khién céc thiét bi trong diy chuyén cta cong ty.

Hé théng may bién ap nhanh gém:

- M1 3.3KV-1250KW 1a dong co ctia mdy can tho 1y dién truc tiép tir
thanh céai. Bong co dugc bao vé béng may cat MC 3.3KV-M1 va duoc diéu
khién tir ti 3.3KV-M1,

- 2 méy bién ap 1000KVA 3.3/0.75KV cap dién cho hai dong co dong co
mot chiéu kich tir doc 1ap c6 cong suat 660KW. Pay 1a hai dong co ciia may
can trung thir nhat M2 va M3.

- 3 may bién ap 900KVA 3.3/0.75KV cap dién cho cac dong co cua
may can trung thir hai M5 va mdy cén tinh M9, M10.

- 4 méy bién ap 800KVA 3.3/0.75KV cép dién cho cic dong co cia may
can trung thir hai M4 va may can tinh M6, M7, M8.

- Trong ddy chuyén thép diy: Mdy bién ap c6 cong suat 1800KVA, dau
A/A-Y11, 3.3/0.8KV thoa min cong suit cho 2 dong co Block 1am viéc dong
truc. Tu nhan dién sau may bién ap 1800KVA cép dién cho 2 ta Thyristor
ML1, ML2 b6 tri mdi cum mét cau dao cach ly 3 pha 1000V, 600A va 1
aptomat 800V, 1000A tir d6 cap dién cho timg ti Thyristor cia ML1, ML2.

Ngudn cung cap dién ~ 380V, 220V cho cac phu tai va cho diéu khién:

+ Ngudn cap dién ~ 380V 4y tir phia thir cAp may bién ap bang 2 soi cap
1x150 may 1600KVA cép vao ti nhan dién ha 4p qua cu dao cach ly 400A
va aptomat 400A. Tir sau aptomat 400A cap dén cac ti phu tai cta timg cum
thiét bi.

+ Ngudn cap dién ~ 220V lay tir phia thir cdp may bién ap 320 KVA cip
dén tu nhan dién qua aptomat 200A cip dén cac phu tai, ngudn nay chu yéu
cap dién cho ngudn diéu khién thao tac. Tuy vy van phai c6 ngudn dé phong

cap cho loai dong co c6 dién 4p day 220V.
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2.2. DAY CHUYEN CAN THEP THANH
2.2.1. So dd cong nghé can va thong so ciia cac thiét bi trong diy chuyén
1. So' dé cong nghé cdn thanh

Quy trinh cong nghé diy chuyén san xuét thép thanh ctia cong ty thép
Vi¢t Nhat dugc gidi thiéu trén hinh 2.2:
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Hinh.2.2. So dd day chuyén cong nghé can thanh

Phéi thép dugc nhap vé co kich thudce dai, sau khi tinh toan cét chia voi
d6 dai yéu cau. Tuy theo ting chung loai san pham ma phoi dugc cat véi do
dai khac nhau.

Sau coéng doan cat phoi 1a cong doan téng nap phodi. Hoat dong cua cong
doan tong nap phoi thé hién trén hinh 2.3. Phoi thép sau khi cat duoc co ciu
cdu truc cia nha may nang 1én san con lin chuyén phoi 1. Qua san con lin
chuyén phoi 1 phoi thép duoc dua qua san con lin chuyén phoi 2. San con lin

2 s& di chuyén phoi thép dén vi tri clia can téng phoi. Tai vi tri nay, nhd hoat
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dong ciia co cu xilanh-pittdng va tim chdn so dau phoi thép dugc so bang
dau va duoc nap vao 10 nung. Cong doan tdng nap phodi duge didu khién hoan
toan tu dong bang PLC S7 300.
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Hinh 2.3 So d6 cong nghé cong doan téng nap phoi

1. Can tong phoi vao 1o 2. Pittong so dau phoi

3. Chan so dau phoi 4. Bong co con lan

5. San lan chuyén phoi

Heé théng con ldn & ctra ra cua 10 nung dan phoi thép qua gia can tho M1
lan thr nhat qua truc can thir nhét, sau do dong co kéo truc can dao chiéu quay
thuc hién can nghich. Lan tht hai phoi thép da dugce chuyén xudng bang lan
phia dudi qua truc can tht hai sau d6 dong co lai dao chiéu thuc hién can
nghich. Cu nhu vay, téng s6 1an can tho & day la 5 1an véi 3 1an céan thuén, 2
lan can nghich. Tiép d6 phdi qua gia can trung tht nhat M2 va M3, luc nay
phoi thép di dai ra va duong kinh thi nho di, tbc do may da ting 1én nham
dam bao nang suat may.

Qua may cat bay thép duoc cat dau do qua trinh céan tho dau thép bi ran
nut. May cat bay duoc diéu khién tu dong hoan toan bﬁng PLC S7-300, tin
hiéu khi co6 thép di qua dugc sensor cam bién quang dua vé PLC két hop voi
viéc tinh toan toc do ra phoi s& quyét dinh thoi diém cat hop 1y.
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Hinh 2.4 So @6 bd tri may cat va may bédo tin hiéu

1. May cat bay 3. Té bao quang dién
2. Con lin dan lidu 4. Puong con lan

Pé ting ning suat can thép thi & sau may can trung thir nhat 1a M2 va M3
thi ¢6 cong doan phan ludng thép can. Tir day thép co thé dugc can song song
bang hai ludng khac nhau hodc c6 thé can doc lap tiy theo yéu ciu san xut
hodc tinh trang hoat dong cua moi luéng.

Tiép theo thép dugc 1an lugt can qua cac gia can trung M4, M5, M6 va
cac gia can tinh M7, M8, M9, M10, luc nay thép da dat duogc ti€u chuan vé
chat lugng, dap tmg duoc do bén, do tin cdy cling nhu dudng kinh san pham
dap (mg cong nghé yéu cau.

Sau chu trinh can thép, thép dugc chuyén qua mdy cat dia dung dé cat
phan doan theo chiéu dai san ngudi, sau khi c6 thép di qua (tin hiéu tir cam
bién duoc gui vao PLC) va tinh toan d6 dai ctia phoi thép sau khi can may cat
s& giat thanh dan hudng thép vé phia ludi dao cit dé cit thép va chuyén thép
di qua rdi quay goc cit doan thép tiép theo, ctr nhur viy mdy cat s& cat toan b
sO thép sau khi can. Do dai cia timg doan thép duge tinh toan chuan xac ngay
tir cong doan cit phdi. Tuy theo mdi loai san pham c6 kich thuéc khac nhau
thi phoi khi dua vao 10 nung c6 d§ dai khac nhau. Do dai ctua moi mot doan

thép sau khi cét chia phan doan la 49m.
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Sau may cat, lac nay tbc do cua thép da giam di rat nhiéu, dé ting ning
suat va toc do chuyén thép day chuyén cé su dung hé théng may day tiép
(dugc ty dong bﬁng PLC) tao tbc do chay thép. Khi c6 tin hi¢u hoat dong,
kich thuy lyc ha may day tiép xudng kep vao thanh thép dé ting tbc d6 doan
thép. Toc d6 thép khi qua may day tiép 16n hon trong khoang 3-5% tdc do
thép sau gia can tinh cudi cung. Tiép d6, doan thép di qua dan khe kep va nho
hé théng xilanh khi nén m¢& dan khe nha thép roi xubng san ngudi. Tai san
nguoi, thép s€ dugc lam mat mot cach tu nhién nho khong khi luu thong. Khi
¢6 thép roi xudng dong co kéo dan rang cua hoat dong, thép dugc so bang dau
va dua vé bang tai thép. Sau khi s6 lugng thanh thép dit cho mot 1an cat, thép
duoc don téi may cit ngudi 600T thuc hién cat phan doan thanh phim véi
chiéu dai 11,7m mdi thanh. Thép sau khi cit thanh phém s€ dugc phan loai dé
loai bo thép khong dat tiéu chuan ra trude khi dong bo dugc thyc hién ty dong
hodc bang tay. Mdi bo thép bé xong duge cau ra can, kiém tra, dan nhan mac.
Nhu vay chu trinh thép thanh pham d4 hoan tat.

Khi nha méy c6 don dit hang san xuét cac loai thép c6 duong kinh khéc
nhau thi toan bd cac may can s& dugc thay thé bing cac may can khac co
duong kinh thich hop bang cac cau truc trong nha may.

2. Théng sé cdc thiét bi trong ddy chuyén cdn thanh

- Nam san xuit: 1994 tai Nhat Ban.

- Cong suat 800 tan/ngay, 240.000tan/nam.

- Co phoi thép 120x120x3200Lx125 va 3000Lx130x130x2900L

- San pham cubi: D10, 13, 16, 19, 22 (c¢& thép ting dan)

- Chiéu dai san pham: 8m — 12m

- Loai trung binh, cao.

- Trong lugng phoi thép 393kg/thanh phoi

- Cong suét tram bién 4p 10.000 KVA/h.

- Binh murc ti€u hao nang lugng binh quan 8500KW/h
A, L0 nung lién tuc

- Cong suat 45T/h

- Kiéu day thuy luc, 10 gdm 12 mo dét (dau 16 4 mo, canh 10 mbi bén 4 mo).

- Lo @6t duogc chia thanh 3 ving:
+ Vung nung so bg: 900°C
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+ Vung nung: 1000+ 1100°C

+ Ving dong nhiét: 1150 + 1250°C

- Lo nap phoi theo kiéu xich tai, chuyén té61 duong con lan, c6 cir chan.
May day thiy luc 1 xi lanh cong suat 68T day phdi vao.

- Hanh trinh day: Lmax = 5000; van téc day phoira V = 2.5 mys.

- Luc day max: 900 kg

- Lo nung dugc diéu khién & hai ché do: tu dong va ban ty dong.

- biéu khién PLC nhap ciia Siemen cong hoa lién bang Ptrc nim 2001
B, May can kim loai
a, May cén tho M1.

- San xuét tai Nhat Ban

- bong co AC 3.3KV — 1250KW x 50Hz

- Gia can 3 tryc. Puong kinh truc can @500 x 1600L

- May can thd M1 nhan phoi thép tur 10 nung té1 va duge vao cac truc can
thuc hién cong doan céan thd. Gid can tho nay gém ba truc, viéc truyén dong
dugc thuc hién bo1 dong co khong déng bo ba pha roto day quén, diéu chinh
téc do bang dién tré phu mach réto (dién tré dung dich) véi cac thong s cua

dong co nhu sau:

Cong suat dinh mirc Pan=1250 KW

bién &p dinh murc U,=3,3 KV
U,=1,2 KV

Dong dién dinh mirc I,=269 A
L=637 A

Téc d6 dinh mirc 590 vong/phit

- Viée truyén dong tir truc dong co tdi truc ciia cac gia can thong qua hop
truyén luc va hop giam téc.

- Téng s6 1an can thé 1a 5 1an véi: 2 1an can nghich va 3 1an can thuan.
b, Cum may can trung thi nhat (4 gia can M2, M3)

- Mbi mdt dong co lai 2 gia can, duong kinh truc can D430, chiéu dai truc
can L= 1000 0 Gém 4 gi4 can trung.

- Bbong co truyén dong 1a dong co mot chiéu kich tir doc lap.

Thong s6 dong co M2, M3:

- Cong suat: Pen= 660 KW.
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- Pién 4p phan tmg: U,= 800 V.

- Pién ap kich tir: Uy=220/110 V.

- Dong dién phan Gmg: I= 891 A.

- Toc d6 quay: n =350 + 950 vong/ phut.
C. May cit dau 200T (cit bay)

- Pugc dit sau cum can trung thir nhit ( sau M3).

- Pong co clia may cat 1a dong co DC véi cac thong sd nhu sau:
+ Cong suét: Pa,=55KW.
+ Dién ap phan tmg: U,=440 V.
+ Dién ap kich tr: U= 160 V.
+ Dong dién phan tmg I= 138 A.
+ Téc d6: n=850 vong/phiit.
- May c6 thé cit dugce kich thude phoi 16n nhit $70.
D. Cum may can trung thir hai (6 gia M4, M5, M6)

- Mbi dong co lai 2 gid can 0 Gom 6 gia can.

Cum may can M4:

- Truyén dong bai dong co DC kich tir doc 1ap thong qua hop giam tbe voi:
+ Gidm tbc thir nhat: i = 1/2,285

+ Giam tbc tht hai: i = 1/1,075 ; 1/2,4
Thong s ctia dong co M4:

- Cong suét: Pu=450KW.

- Pién 4p phan tmg: U,= 750 V.

- bién ap kich tur: Ux=220 V.

- Dong dién phan Gmg: I= 660/650 A.

- Dong dién kich tu: [,=9/32 A.

- Téc d6: n=400 + 1000 vong/phit.

- Gia can hai truc 320 x 800L x 2 gia.

Cum may can MS5:

- Truyén dong cho cac truc can boi dong co DC kich tir doc 1ap thong qua
hop giam tdc voi:

+ Giam tbc thir nhat: i = 1/2,84

+ Giam tdc thr hai: i =1/1,15 ; 1/1,46
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Thong s6 dong co M5:
- Cong suét: Pg=500KW.
- Pién 4p phan tmg: U,= 750 V.
- bién ap kich tir: U= 110 V.
- Dong dién phan tGng: I= 730/720 A.
- Dong dién kich tu: L=5/11 A.
- Tdc d6: n=400 + 1000 vong/phiit.
- G1a can hai truc @320 x 800L x 2 gia.
Cum may can M6:
- Bong co DC.
- Cong sut:Pu=450KW.
- Pién 4p phan tmg: U,= 750 V.
- bién ap kich tur: Ux=220 V.
- Dong dién phan Gmg: I= 680 A.
- Téc d6: n= 600 + 1200 vong/phit.
- Gia can hai truc 320 x 800L x 2 gia.
E. Cum may can tinh M7, M8, M9, M10
- M6i mot dong co lai mot truc can O Gom 4 gia can tinh.
May cén tinh M7:
- Pong co DC truyén dong cho gia can qua hop giam tdc: i = 1/2,96.

Thong s6 dong co M7:

- Cong suét: Py=450KW.

- Pién 4p phan tng: U,= 750 V.

- bién ap kich tur: I,= 110 V.

- Dong dién phan tmg: U= 660 A.

- Tdc d6: n=600 + 1200 vong/phiit.

- G1a can hai truc @350 x 800L x 1 gia.

May can tinh M8:

- Bong co DC kich tir doc 1ap truyén dong cho gia can qua hop giam toc:
i=1/2,66.

Thong s6 dong co M8:

- Cong suét: Py=450KW.
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- Pién 4p phan tmg: U,= 750 V.
- bién ép kich tu: Ii= 160 V.
- Dong dién phan tmg: U,= 866 A.
- Toc d6: n=940 + 1750 vong/phiit.
- Gia can hai truc @350 x 800L x 1 gia.
May can tinh M9:
- bong co DC truyén dong cho gia can qua hop giam toc: i = 1/1,364.

Thong s6 dong co M9:
- Cong suét: Pan=600KW.
- bién ap phan tng: U,= 750 V.
- bién ép kich tu: L= 160 V.
- Dong dién phan tmg: U,= 724/728 A.
- Dong dién kich tu: L= 6,3- 14,8 A.
- Toc d6: n=400 + 1000 vong/phiit.
- Gia can hai truc @350 x 800L x 1 gia.
May can tinh M10:
- bong co DC truyén dong cho gia can qua hop giam toc: i = 1/1,15.

Thong sé dong co M10:

- Cong suét: Pgn=550KW.

- bién ap phan tng: U,= 750 V.

- bién ép kich tu: L= 220 V.

- Dong dién phan tmg: U,= 700 A.

- Téc d6: n=600 + 1200 vong/phit.

- Gia can hai truc @350 x 1000L x 1 gia.

Céac dong co truyén dong cho cac truc can trong may can & trén la dong co
mot chiéu kich tir doc 1ap (trir M1), viée diéu khién téc dd can duoc thuc hién
bdi cac bd Mentor I1.

F. May cat dia ¢ 450 x 25T.

- bat sau gid can M10, voi sb lugng 2 cai: 1A, 2A.

- Pong co truyén dong 1a dong co khong dong bo roto 10ng soc, toe do dao
cat 15m/s.

- Cong suét: Pg= 7,5 KW.
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- Dién ap :Ugn= 220/380 V.
- Dong dién: 14,=27/15,7 A.
- Tdc d6: n= 1740-1450 vong/phiit.
- Goc cat 70 do.
G. May day tiép
- Kiéu nam ngang c6 xi lanh ép — khi nén.
- Tbc d6 16my/s.
- S6 lugng gom 04 may: 1A, 2A, 3B, 4B.
- Bong co truyén dong 1a dong co DC.
- Cong suét: Pgn=22KW.
- bién 4p phan tng: U,~=440 V.
- Pién 4p kich tir: U=180/40 V.
- Dong dién phan tmg: 1=58 A.
- Dong dién kich tir: L= 9,4/2,9 A.
- Tdc @6 n= 650-1600 vong/phut.
H. San lam ngudi
- Pong co chuyén thép DC, P=55KW x2may, n=1200 vong/phiit.
- Pong co con lin tuong dimg AC gdm 17 céai, P=22KW, n=1128

vong/phut.

- Pong co con lin so dau AC gom 12 cai, P=0,75KW, n=1700 vong/phut.

- Pong co con lan dua thép ra may cat 600T AC gém 22 cai, P=3,7KW,
n=1740 vong/phut.

- San nguoi duoc bb tri hé thong thiét bj khép kin.

- Hé thong dan phoi 1én san ding méang kiéu kin c6 hé thong phanh, hé
thong dong md mang bang khi nén.

- Co cdu so dau phoi.

- Co céu chuyén rai phoi, dua phdi ra con lin din dén may cat ngudi lam
viéc ty dong hoan toan, diéu khién b.%mg PLC S7-300.
L. My cit ngudi 600T

- Pong co truyén dong 1a dong co xoay chiéu.

- Cong suét: Pgn=37KW.

- Dién ap dinh muac: U,=440 V.

- Dong dién dinh muc: =64 A.
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- Tdc d6: n=1180 vong/phut.
J. May dong bo
- Puong con ldan van chuyén thép gém 3 dong co AC, Pum=3,7 KW,

n=1728 vong/phut.
- M6t san van chuyén xich dong bo tu dong.
- Mot dan xich dong bo bang tay.

K. Thiét bj phy trg

Viéc kiém tra, diéu khién, giam sat toan by day chuyén san xuit duoc thuc
hién boi nhan vién tai cac dai diéu khién, hién nay c6 6 dai :

+Pai s6 1: diéu khién khu vuc 16 nung.

+Pai s6 2: diéu khién khu vuc can tho.

+Pai s6 3: dai diéu khién trung tam, diéu khién tir khu vuc can trung dén
can tinh.

+Pai s6 4: diéu khién khu vuc tir sau gid can M10 dén hét san ngudi.

+Pai s 5: diéu khién may cét ngudi.

+Pai s6 6: diéu khién hé théng can thép day.

-Hé théng bom nudc tudn hoan: Lam mat céc géi dd, truc can chay bac,
1am mat 16 hinh tryc can. Hé thdng bé tuan hoan c6 8 ngin, dung tich chira
1000 m®. Hé théng bom gdém c6 4 bom cong suit 22KW co tong luu
luong162 m’/h.

- Hé thdng bon tron dau tuan hoan, bdi tron cho cac hdp sd ciia mdy can:
Co 5 bé, dung tich bé 3,3 m’. Pong co bom dau 7.5 KW x 2. Bom din x6
x6ng suat 12m’/h x 2.

- Tram cung cap khi nén: Gom c6 4 may nén khi truc vit HITACHI, dong
co ¢6 cong suat SSKW. Téng luu lugng 10m?*/phiit x 4.

- Tram gia céng co khi: bao gém cic may tién, may phay, may bao, mdy
khoan can, may mai du nang lyu dé tién truc can va gia cong stra chira thiét
bi.

Thiét bi nang ha: Toan nha may c6 téng cong 5 cau truc 10T cua hing
ABUS Cong hoa lién bang Dirc san xuit thang 06/2000. Véi hé théng cau
truc trai khip nha may dap tmg moi yéu cau vé stra chita, thay thé, 1ap rap day
chuyén trong pham vi toan nha may.

2.2.2. So @6 dién cong doan cit chia
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1. Gidi thigu cdc so do dién trong cong doan cit chia phan doan

May cit dia dugc dit sau cum may can tinh c6 nhiém vy cat phan doan
thép. Tuy theo mdi loai san pham c6 kich thudc khac nhau thi phoi khi dua
vao 10 nung dugc tinh toan c6 d¢ dai khac nhau. B§ dai cua mdi mét doan
thép sau khi cét chia phan doan la 49m.

So d6 cong nghé cong doan cit chia phan doan duoc gidi thiéu trén hinh 2.5

May ddy
2HMDA 2HMDI1AB 2HMDI1AC

A ﬂ \| ) 1A ] ) Méng 1A
)

| ) 2A[ ] 1 ] Ming 2A
U 2HMD2AB U 2HMD2AC
ﬂ 2HMD3BB ﬂ 2HMD3BC
B | ) 3B ] | ) Ming 3B
S n &| ) B[] ) Méng 4B
2HMDB U 2HMD4BB U 2HMD4BC

Hinh 2.5 So d6 cong nghé cong doan cit chia

Trong do:

2HMDA, 2HMDB: Céc sensor quang phat hién thép trudc khi vao may
cat. Khi thép di dén vi tri cam bién cua 2HMDA, 2HMDB thi s& ¢6 tin hiéu
dua ra PLC S7 300 tinh thoi gian tré dé cat thép. Dya vao vén toc cua thanh
thép sau khi can tinh ma thoi gian tré s& dugc tinh toan mot cach chinh xac dé
cho ra thanh thép c6 do dai yéu ciu sau moi 1an cat. Ddi véi mot loai san
pham can thép c6 duong kinh khac nhau thi thoi gian tré dé cit thép ciing
khéc nhau.

2HMDI1AB, 2HMD2AB, 2HMD3BB, 2HMD4BB: Cac sensor quang phat
hién thép sau may cat. Tin hiéu cam bién tir nhitng sensor quang nay s& cho ra
thoi diém hoat dong ctia may day tiép. Trude khi thép qua may cat thi toc do
thép duogc duy tri nho céac truc can. Sau khi cit chia phan doa thép thi tbe do
thép giam di rd rét. May day tiép khi hoat dong s& kep con lin vao thanh thép
va tao toc d6 cho thanh thép dé nang cao nang suét hoat dong cua day chuyén.
Téc do thép khi qua may day tiép s& vuot toc 3-5% so véi toc do thép trude

khi qua may cit.
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2HMDIAC, 2HMD2AC, 2HMD3BC, 2HMD4BC: cac sensor quang phat
hién thép & mang 1A, 2A, 3B, 4B. Dya vao tin hi¢u tir cac sensor quang nay
s& cho ra thoi diém phanh han ché téc d6 thanh thép, khong cho thanh thép
lao ra khoi mang. Khi dén thoi diém phanh, thi phanh duoc kep tir tir vao
thanh thép, han ché tdc do thanh thép dan dan dén khi dung han. Khi thanh
thép dimg han trén cac mang thi cac kich thuy luc s& tic dong mé cira mang
dan dé thép roi xudng san nguodi. Sau khi thép roi xubng san ngudi thi PLC s&
c6 tin hiéu dong méang dan. Tir so d6 cong doan cit chia, ta thiy so d6 dugc
chia lam 2 nhanh giéng nhau (nhanh A va nhanh B). Khi dy chuyén can hoat
dong 1 nhanh thi 2 nhanh nay c6 thé hoat dong doc 1ap v6i nhau (1 nhanh
hoat dong can con mot nhanh nghi). Khi day chuyén lam viéc ca 2 nhanh dé
tang nang suat hoat dong thi 2 nhanh sé& c6 lién hé qua cong doan phan luéng
thép can dat phia trude khu vuc can tinh. Phoi thép s& duoc phan chia déu cho
2 nhanh cung hoat dong.

2X 2Y

Y Y

BSCS1 Biifl
:>J_c o o 2MR1

2MR1

BS21RSE °© ©

— 2MRI

L OMRI

Hinh 2.6. So d5 mach diéu khién may cat dia
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2R 2R
2S 2S
2T > 2T
SMCBIL]  2P24 2p24 (L
2N24 IN24 © avimnx
E
M1
2MI1-1 RNX
O oMm1-1RX | RSE21X
2ACRI-1 o I
o o o ol ot o el
R s 1 oM RUN FAR M FWD REV RST
2VVVFI
AC220V 33KVA
P N DB oM THR
o o o— 0o o

Hinh 2.7. So 6 mach dong luc may cat dia
So 6 mach diéu khién va mach dong luc may cit dia phan doan dugc

gi61 thiéu trén hinh 2.6 va 2.7:
Trong do6:

2M1-1, 2M2-1: Pong co truyén dong may cit dia A, B.

2VVVF1, 2VVVF2: Céc b6 bién tan.

2ACRI1-1: Cudn khang.

2MCBI1-1, 2MCB2-1: Aptomat cap ngudn cho cac bo bién tan.

2M1-1, 2M2-2: Céng tic to chinh cap ngudn cho cac dong co may cit.

2ACRI1-1, 2ACR: Céac ro le nhiét.

2FM1, 2FM2: May phat tdc.

BS21RSE: Nt thyc hién dat lai ché do cho bg bién tan

BSCC1: Nut khéi dong

BSCS1: Nut dung
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2X 2N24 2P24 2Y 2X 2N24 2P24 2Y

\"4 \'4 \"4 \"4 \'4 \"4 \"4 \"4

2HMDA 2HMDIAC
1 3 1 3
5__4 A 54 .
& e
2HMDB
_[>|_ 2HMD2AC Dl
1 30— 1 3 o—i
55—t fvd, 54 o
2HMDIAB _D|_ ZHMD3BC —|>|—
— 1 3¢—
) 5.4 HM
54 Ay : @
1AB \J
HMD2AB 2HMD4BC Dl
— —|>|— 1 34—
5—4 HM
5—4 m — ) @
2HMD3BB [>| —D|—
1 39—
2HMD5B
54 —
5__4 A,
2HMD4BB SBX
o | D By
5__4 A, — D
= ey
A4 W A4 A4 W v A4 v
2Y
2X 2N24 w24 2y 2X 2N P24

Hinh 2.8. So 6 mach HMD
Hinh 2.8 gi6i thiéu so dd mach cic cam bién quang trong so dd cong
nghé cong doan cit chia (hinh 2.5).
Trong do:
2HMDA, 2HMDB, 2HMD1AB, 2HMD2AB, 2HMD3BB, 2HMD4BB,
2HMDIAC, 2HMD2AC, 2HMD3BC, 2HMD4BC, 2HMDS5B 1a cac cam
bién quang.
2HMDAX, 2HMDBX, 2HMDIABX, 2HMD2ABX, 2HMD3BBX,
2HMD4BBX, 2HMD1ACX, 2HMD2ACX, 2HMD3BCX, 2HMD4BCX,
2HMDS5BX 1a céac ro le trung gian ciia cac HMD tuong ung.
2HMD5B 1a cam bién quang thép roi xudng vi tri san ngudi
Khi thép chua tdi thi cac HMD & cac tiép diém 1-3 hé. Con khi ¢ thép
t6i, cac HMD tiép nhén tin hiéu va cac tiép diém 5-4 dong va cip ngudn cho
cac ro le trung gian twong tmg dé dong cac tiép diém thuong md bén ngoai
tuong Gng trong hinh 2.9 cap tin hiéu dau vao cho PLC hoat dong.
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2

(98]

B~

5

=)}

~

8

el

10

2N24 2N24
Y \"4
2HMDBX
20 o
2HMDAX
> o o 0
2HMDI1ABX
20 o
2HMD2ABX
o936 o
2HMD3BBX
20 o
2HMD4BBX
90 o
2HMD5BX
0 o
2HMDI1ACX
0 o
2HMD2ACX
90 o
2HMD3BCX
90 o
2HMD4BCX
- o o
>—
NA wv
2N24
2N24

Hinh 2.9. So' 0 mach dau vao PLC
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X00

X01

X02

X03

X04

X05

X06

X07

X08

X09

X0A

COM
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2X1 2Y1
A4 A4
OUTPUT

1 2SV2X @
— W/
Yol 2 2SV1X &V\
- 2/
3 2SV6X m
Y62 0o Qy
4 2SV5X m
>t &/
5 2SV4X A\
— %/
6 2SV3X A\
— &/
Yoo 7 2SV8X @
— &/
ve7 | ® VX (5N
— \&x/

9
10 N
@
11 35N\
2y
10) 7SN\
Y6B @
13 75N
Y6C w

A4 A4
2X1 2Y1

2X2 2Y2
\'4 \"4
OUTPUT
18] 2SVv212X @
- Ry
19] 28V211X @
o W/
20 25V222X A\
- ey
21 28V221X
- 22
28V232X
- ay/
23] 2SV231X @V\
- ey
24 25V242X A\
- ey
25| 2SV241X fzév\
- a2y
&
v v
2X2 2Y2

Hinh 2.10a. So d6 mach dau ra PLC

OUTPUT

i
IS}
S

Y121

o
IS
[

~
I~}
)

2X2 2Y2
A4 A4
! (N
15Y,
2 (SN
16Y,
3 oS
( 17Y) g
4 28
18Y, g
5 M1
|RX, =
6 N\
Ry
7
v v
2X2 2Y2

Hinh 2.10b. So dd mach dau ra PLC
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2SVX

Y

2CP1 25VIX s
L
svax  2SV2
2CP3 25V3X ~asvs
=
svax  2SV4
2CP5 28V5X sy
E
25V6X 28V6
2CP7 28V7X v
§
25VEX 28V8
W
2SVX

N

2CP21  2sV211X “asvan
’ hn—
2sva1x  28V212

Tl

20P22  28V221X “asvaa
1 hn—‘
asvamx  28V222

T

28VX

28V211X

=
28V212X
2SV221X

b
28V222X

2S8VY

28VIX
o_/l/_zosvzx

28V3X
0+0 o
o_/l/_zosvm

28V5X
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Hinh 2.11. So d6 mach diéu khién cac van khu vire mdy cat dia
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Gidi thiéu phan tir trong hinh 2.10 va 2.11:
2M1RLX, RSE21X, RSE22X, 2M1-1RX, 2M2-1RX, 2MR1: Céc role
trung gian.
2SV1+2SV2: Cudn hit cac van dién tir kich thiy luc kéo thanh dan
huéng sang 6ng din 1A hoidc 2A.
2SV3+ 2SV4: Kich thuy luc tac dong quay méy cat vao, ra mot goc 90°
2SV11: Kich thily luc tic dong ha may day tiép 1A.
2SV211, 2SV213: Kich thuy lyc mé méng dan tuong tmg 1A
2SV212, 2SV214: Kich thuy lyc déng mang dan twong tmg 1A
2SV151+ 2SV181: Phanh tac dong han ché tdc d6 thanh thép.

2. Nguyén Iy hoat dong chung:(mdy cit dia A)

Trudce khi cho hé thong hoat dong 4n nit BS21RSE(2.6)
=1 O (RSE21X)(2.6) =1 O RSE21X(2.7) =I: thyc hién dit lai ché d6 cho bo
bién tan.

- Pong aptomat 2MCBI-1.

An nat khoi dong BSCC1 O (2MR1)(2.6)=1 O tiép diém 2MR1(2.6) =
1 O@MI-1)(2.6) =1 02M1-1(2.7)=1: cip ngudn cho bd bién tin 2VVVFI.

Pau ra PLC Y124=10 (2M1-1RX)(2.10b)=1 0 2M1-1RX(2.7)=1: dau
ra (U, V, W) ctia bién tan cip ngudn cho dong co quay theo chiéu thuan.

Khi bién tan hoat dong thi 2MI1RNX)(2.7)=1

O tiép diém 2M1RNX(2.7)=1: khéng ché khong cho dat lai bién tan
trong khi hoat dong.

- Khi thép qua thanh din hudng dén 6ng din 1A: 2HMDA)(2.5)=1 O
(2HMDAX)(2.8) = 1 0 2HMDAX)(2.9) = 1: dau vao PLC X01=1

Sau mot thoi gian tré t, khi thanh thép qua may cat du do dai yéu cau
thi dau ra PLC Y61=1 O (2SV2X)(2.10a) =1 0 2SV2X(2.11) =1 O (2SV2)
(2.11) = 1: kich thuy luc s& kéo thanh din hudng sang ong dan 2A. Pong thoi
dau ra PLC Y65=1 O (2SV4X)(2.10a) =1 O 2SV4X(2.11) =1 O (2SV4)
(1.11) =1: kich thuy luc tac dong quay may cit mot goc 1éch 60°.

Tuong tu nhu vay sau mot thoi gian tré t thi dau ra Y60 =1 O (2SVI1X)

(2.10a) =1 0 2SVIX(2.11) =1 O (2SV1)(2.11) =1: kich thuy lyc s& dy thanh
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dan huéng sang dng dan 1A. Pong thoi dau ra PLC Y64=1 O (2SV3X)
(2.10a) =1 0 (2SV3X)(2.11) =1 U (2SV3)(2.11) =I1: kich thuy lyc quay may
cat nguoc lai.

- Khi 2HMD1AB)(2.8) =1 sau mot thoi gian tré 0 (2HMD1ABX)(2.8) =1
O tiép diém 2HMD1ABX(2.9) =1: dau vao X02=1, liic nay dau ra Y68=1
0 (2SVI11X)(2.10a) =1 O (2SV11X)(2.11) =1 10 (2SV11)(2.11) =1: kich thuy
I tac dong ha may day tiép 1A kep vao thanh thép.

- Khi thanh thép qua may day tiép va (QHMDIAC)2.8) = 1 O
(2HMDI1ACX)(2.8) =1 O tiép diém 2HMDIACX(2.9) =1: dau vao PLC
X07=1 sau tré thi dau ra Y160 =1 O (2SV211X)(2.10a) =1 O 2SV211X(2.11)
=1 0O (2SV211)(2.11) =1 va (2SV213)(2.11) =1: Sau 1 khoang tré hai kich
thuy Iyc tac dong mo mang dan 1A dé thép vio san ngudi

- Khi thép da roi xudng san ngudi thi (2HMD5B)(2.8) =1 0 (2HMD5BX)
(2.8) =1 O tiép diém 2HMD5BX(2.9) =1: dau vao PLC X06=1 lic nay dau ra
Y161=1 OJ (2SV12X)(2.10a) = 100 2SV12X(2.11) =1 O (2SV212)(2.11) =1
va (2SV214)(2.11) =1: hai kich thuy lyc tic dong dong mang dan 1A.

- Khi thanh thép & trén mang 1A dé han ché khong cho thanh thép phong
ra khoi mang PLC dua ra tin hiéu dau ra Y120=1 O (2SV15Y)(2.10b)=1
[J(2.10b)(7A-7)=1102SV151X(2.11)=10 (2SV151)(2.11)=1:phanh tac dong
Hodc khi c¢6 su cd, ta c6 thé tac dong bang tay bang cach an nut
1AEM(2.10b).

- Mudn ding hoat dong méy cat an nat BSCS1(2.6) =1.

2.2.3. So d6 dién may déng bé
So db dién may dong bo duogc gidi thiéu trén hinh 2.12 va 2.13
1. Gidi thigu phin tir
M: Bdng co bom thuy luc dung cho may dong bo P=5,5 KW, U=220 V.
CT: Cong tic to chinh cap ngudn cho dong co bom thuy luc.
ACB: Aptomat cap ngudn cho dong co bom thuy luc.
F1, F2: Ciu chi.
RN: Role nhiét bao vé€ qua tai cho dong co bom thuy luc.
RLV1: Role hoi xodn day.
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RLV2: Role ép bo thép.

RLV3: Role nang cang ép bo.

RLV4: Role xodn day dé bo thép.

RLVS5: Role quin day bo thép.

RLV6: Role rat day chuan bi bo thép.

RLV7: Role tang ap luc ép bd thép.

RLVS8: Role so dau bo thép.

RL1, RL2, RL3, RL4, RL11, RL12, RL13: Céc role trung gian.

RLTGI1, RLTG2: Céc role thoi gian.

LS1, LS2, LS3, LS4, LSPS1, LSPS2, LSPS3, LSPS4: Cac cong tic ngat
hanh trinh xac dinh vi tri tdc dong khi tién hanh b6 thép.

b1, b2, B3: Cac dén bao nguén, bao dong co hoat dong va bao dong co
ngung hoat dong.

Tay chuyén ché do 1am viéc: tu dong hodc bﬁng tay.

Start: Nut an khoi dong.

Stop: Nut 4n ding dong co.

ES: Nut dirng khan cip.

TD: Nut 4n ¢ ché d6 tu dong.

T1+ T8: Cac nut an & ché do bang tay.

V1+ V8: Cac cudn hut cua cac van dién tur.
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2. Nguyén ly hoat dong

Pong aptomat mach dong lyc va mach diéu khién.

An nut Start trén ban diéu khién 0 (CT)(2.12) =1

0 Tiép diém CT(2.12) =1: cip ngudn cho dong co bom thuy luc, duy tri
ngudn cho cong tic to CT.

0 CT(2.13) =1: cap ngudn mach diéu khién.

- O trang thai ban dau: LS1(2.12)=1 O (RL1)(2.12) =1

(RLVE)(2.13) =1: cudon hat van V8(2.12) =1 tac dong tbi pittdng thuc
hién viéc so bang dau cac thanh thép co trong h gom.

(RLV6)(2.13) =1: cudn hut van V6(2.12) =1 kich thuy lyc tac dong rut
day thép dé chuan bi bo.

(RLTG1)(2.13) =1

May dong bé hoat dong & hai ché do: tu dong va bang tay.

+ Ché dp hoat djng tw dong

Chuyén tay gat sang vi tri TD.

(RLV2)(2.13) =1: cudn hut van V2(2.12) =1 tac dong kich ép ghi bo thép
trong hd gom, viéc ép nay duoc thuc hién cang ép.

- Khi b6 thép dugc ép chit toi vi tri tac dong ctia ngat hanh trinh LS2 thi
LS2(2.12) =1 O (RL2)( 2.12) =1 O tiép diém RL2(2.13) = 1 duy tri ngudn
cap cho role RLV2. Pong thoi (RLV7)(2.13) =1: cudn hat van V7(2.12)=1
hoat dong thuc hi¢n viéc tdng ap luc ép bo thép.

- Khi cang bo thép duoc ha xudng vi tri tic dong ciia LS3 thi LS3(2.12)
=1 O(RL3)(2.12) =10 (RLV7)(2.13) =0. Cang bo thép s€ ghi chat bo thép toi
vi tri tac dong ctia LS4 thi LS4(2.12) =1 thi role (RL4)(2.12) =1:

+ Tiép diém RL4(2.13) = 0 O (RLV2)(4A-11) =0: cudn hut van V2(7E-
10)=0 kich thuy luc nging tac dong dé nha cang ép bo.

+ RL4(2.13) =1 O (RLV5)(2.13) =I:

[J RLV5(2.12)=1: cudn hut van V5(2.13)=1 kich thuy luc hoat dong thuc
hién quan day b6 thép

0 Tiép diém RLV5(2.13) =0 O (RLV6)(2.13) = 0: nging rut day.
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- Thép sau khi duoc quan diy bé véi sb vong theo dung yéu cau tdi vi
tri tac dong cua LSPS1 thi LSPS1(2.12) = 1 O (RL11)(2.12) = 1, dong tiép
diém RL11(2D-11) = 1 duy tri ngudn cap cho role thoi gian RLTGI.

Sau mot khoang thoi gian tré cta role thoi gian RLTG1 thi:

+RLTG1(2.13)=0 O (RLV8)(2.13)=0, nang tim so dau bo thép 1én.

+RLTG1(2.13) = 1L0(RLTG2)(2.13) = 100 (RLV4)(2.13) = 1: cudn hut
van V4(2.12) =1, kich tic dong thuc hién xoén dy cho bé thép. Khi da xoin
du s6 vong t6i vi tri tac dong ctia LSPS2 thi LSPS2(2.12) =1

0 (RL12)(2.12) =1: day bo dugc cit ra.

Sau mdt khoang thoi gian tré cua role thoi gian RLTG2 thi:

+RLTG2(2.13)=0 O (RLV4)(2.13)=0: két thc viéc xoan day.

+RLTG2(2.13) =1 OO (RLV1)(2.13) =1: cudn hut van V1(2.12)=1 tac
dong thuc hién viéc hoi xodn day.

Cudi cung, sau khi nha xodn day t&i vi tri tic dong cua LSPS3 thi
LSPS3(2.12)=1 O (RL13)(2.12) =1 O (RLV3)(2.13) =1: cudon hut van
V3(2.12)=1, kich hoat dong nang cang ghi bo 1én, bo thép dugc boé xong va
duoc ra ngoai bang can cau chuyén dung.

+ Ché d hoat dpng bang tay: Viéc bo thép bang tay duoc thuc hién
khi chuyén tay gat sang vi tri BT. V& quy trinh hoat dong bé dugc tién hanh
tuan tu khi 4n cac nat 4n tr T1 dén T8 trén ban diéu khién.

3. Cdc bao vé
Bao vé ngén mach bé“lng cau chi F1, F2.
Bio vé qua tai bang role nhiét RN.

Bao vé “0” bang cong tic to CT.
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2.3. DAY CHUYEN CAN THEP DAY
2.3.1. So' d6 cong nghé can
So dd cac cong doan cua day chuyén can day duoc gidi thiéu trén hinh

sau.:

Tao May can May tao San dai

N R Tao cudn
trung Block vong thép :

~m Mio Cit dia Cit bay|

!
Ban ép
b6

Bang lan
tai thép

Can

May x6
cudn

Sén pham
thép cudn

Hinh 2.14. So d6 cong nghé can thép day

Day chuyén can thép cudn (thép day) gdm thép co dudng kinh ®6 va
®8 dugc thiét ké trén co s¢ ndi tiép duong cong nghé can thép thanh D10 va
DI12.

Day chuyén thép cudn duoc ndi tiép trén dudng cong nghé can thanh,
cac thiét bi va qui trinh hoat dong tir dau 16 nung t6i gia can M10 gidng nhu
la can thanh, sau d6 hé théng dugc tach ray hoat dong san Xuét trén dudng
cong nghé riéng doc lap. Hai san pham thép thanh va thép cudn duoc san xuat
xen k& khong dong thoi do ¢ chung dudng cong nghé giai doan dau.

Phoi cdp cho dudng can thép cudn dugce cap tir gia can M10 véi toc do
11,5m/s, kich thudc phoi dau vao cum gia can block 1a 9,34 va ®11,3 ( tuy
theo can ®6 hay ®8 ). Sau M10 phoi duogc cit vat dau boi may cit dia (chiéu
dai cat 1a 600 — 800mm) qua may ddy tiép va mdy cit bay di vao gia can

block. Téc do ctia dong co truyén dong cho gid can phai 6n dinh trong sudt
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qua trinh can va diéu chinh phdi hop tdc d6 véi cac may can khu vuc can
trung va khu vuc can tinh (M4 — M10).

May cit bay duoc st dung dé cit dudi cua phdi sau khi di qua M10
(chiéu dai cat 800 — 1500mm) va cit phan doan thép sau M10 khi c¢6 su ¢b tir
khu vuc gia can block dén may tao vong. Sau khi qua gia can block thép tron
duoc dua qua hop nudce ap luc 1am giam bt nhiét do va tao 16p vay sit trude
khi qua may tao vong. Sau may tao vong thép duogc tao vong & dang vong
xodn 10 xo ¢6 dudng kinh 1050 — 1150mm va xép thanh 16p trén san xich tai.
Tai day c6 5 quat gié lam ngudi thép trude khi td1 may tao cudn. Sau khi
dugc gom lai thanh cudn thép duoc déy sang con lan tao cudn. San con lan tai
cudn co chic ning chuyén tiép thép qua vi tri dong bo, can dién tir va cubi
cung 14 dua 1én may x6 cudn . San tai cudn duoc thiét ké dé cho c6 thé don
cac cudn san phém dat kin trén mat san. Qua vi tri can dién tr, san phém duoc
gan nhin mac hang hoa. Dir liéu can dugc truyén va luu giit trén may tinh dé
thudn tién cho viéc quan 1y kho va xuét ban hang. San pham dugc Iy ra khoi

may xau cudn bang xe nang hoac can truc.

2.3.2. Céc thiét bi trong diy chuyén cin day
1. May cit dia

May cat dia c6 chitc nang dung dé cat vat dau thép trude khi vao may can
block.

So dd cong nghé ciia may cét dia trong dy chuyén can thép day duoc gi6i
thi€u trén hinh v& 2.15:

Hmp1 Pl HMD2 LP2
M6‘D M7 Mg‘D My Mio
Ludi cat
W
/ T LS2 /
Tao triing Tao triing
Ti T Thung chita
phoi thira
SVl Svi2

Hinh 2.15. So dd cong nghé may cit dia
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Trong d6
- HMD1: sensor cam bién, dit sau gia can M6.
- HMD?2: sensor cam bién, dit sau gia can M8.
- T1, T2: may tao trung muc dich 1am giam téc do chay thép.
- May cit duoc truyén dong bing:
+Dong co AC
+Cong suit: Pgn=10 KW
+ Dién ap : Usn=220/380 V
+Dong dién: Isn=27,5 A
+T6c d6: nay= 1450 vong/phut.
- Vi: Van khi nén tac dong hai chiéu SV11, SV12.
- Xilanh tac dong v6i hai ngat hanh trinh LS1, LS2
Khi khong c6 thép: LS1=1, LS2=0.

*Hoat dong ctia may cat dia:

Khi ¢6 thép di qua tin hiéu tir HMD2 duoc dua vé PLC dé diéu khién:

- HMD2=1: Sau thoi gian tré t;= 0,1+ 2s (gia tri ndy c6 thé chinh dinh)
thi van V1 tic dong lam xilanh kéo tay gat dan hudng thép qua dao cat, dau
thira thép duoc chira trong thing ngay canh may cat.

- HMD2=0: Sau thoi gian tré t,= s, thoi gian dé dam bao chac chin dudi
thép da di qua hét may cit thi van V1 tac dong nguoc lai dua tay gat vé vi tri
ban dau.

Tdc do dao cat 1on hon toc dd phoi dugc cat khoang 15% + 20%, dong
co may cat chay lién tuc trong qua trinh can va khong can diéu chinh toc do.
2. My ciit bay

May cat bay trong diy chuyén can diy c6 chirc ning dung dé cat dudi va
cit phan doan khi co su cd.
So dd cong nghé cuia may cit bay dugc gidi thiéu trén hinh 2.16
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Ly h hanh
SV16 Xilanh thuy Tuc kéo yhopp SVI3

tay gat phan luong
u LS
— N |
SV15 — Q
H B
Ls3 Ls4 | | SV14
Ly hop truyén dong
Hinh 2.16. So do cong ngh¢ may cat bay
Trong do:

- May cat duoc truyén dong boi:

+ Dong co DC

+ Cong suit: Pgn=2 2 KW

+ Dién ap: Ugm= 380V

+ Dong dién: lsn=50 A

+ Téc do: n= 1000+ 1800 vong/phut.

- Pong co bom thiy lyc 13 loai dong co xoay chiéu ¢o :

+ Cong suat dinh muc: 25 KW

+ Bi¢n ap dinh murc : 220/380 V

+ Dong dinh mtrc : 55A

+ Téc d6 dinh muc : 1450 vong/phut.

- Van dién tir thuy luc: SV15, SV16: tac dong 2 chiéu diéu khién kich
thiry luc kéo tay gat phan ludng.

- 2 van khi nén: SV13, SV14: cho ly hop truyén dong va ly hop phanh.

- Han vj vi tri dao cét LS5.

- Xilanh thuy luc kéo tay gat voi 2 han vi LS3, LS4.

* Hoat dong ctia may cit bay:
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- biéu khién cat dudi doan thép (ché do 1am viéc binh thuong): khi tin hiéu
HMD2=0 sau thoi gian tré cta t, thi van dién tir thuy luc tic dong SV15=10
xilanh kéo tay gat din huéng thép vao ludi cat. Khi tic dong kéo tay gat vao
cit (SV15=1) thi dong thoi 2 van khi SV13=1, SV14=1 (cham sau 0,05s), tac
dong vao ly hop phanh va ly hop truyén dong thuc hién cit dudi thép. Khi han
vi LS5=1 thi : SV13=0, SV15=0 tay gat ddn hudng thép vé vi tri ban dau.

- Piéu khién cit su ¢b (ché do cat su 06): khi ¢6 su ¢ tir khu vuc may can
Block dén may tao vong thi ngudi diéu khién sé& tac dong vao nut cat khan cap
trén dai dieu khien.

Yéu cau:
Pong co chinh chay theo mét chiéu, diéu chinh vo cap téc d6. Pong co
may cat duoc tinh toan va dit tbc do 1 1an, co thé diéu chinh bang chiét ap

trén ban diéu khién (ting, giam téc do).

3. May day tiép
May day tiép dit trudc mdy can block dung dé ting toc do phoi thép
trude khi di vao mdy can block. Pong co truyén dong ctia may day tiép co cac

thong so sau:

Loai : DC

Cong suét : 15KW

Téc do : 1000 = 1500 vong/phut
Dién ap : 380V

Dong dinh mtrc  : 30A
Lién dong toc do voi M10
Nguyén 1y hoat dong: Sau khi HMD?2 (dat truéc M10) c6 tin hi¢u tac
dong cho van di¢n tir dua con lan kep vao phoi thép. Tin hi¢u cia van dién tur
duoc duy tri dén khi thép da di vao gia thir nhat ctia Block.
4. May tao trung
May tao tring c6 chirc nang lam giam toc do chay thép.

So do cong nghé cuia may tao trung dugc gidi thiéu trén hinh 2.17:
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/] svis

¢ Xilanh m& méng

Xilanh tao
trung \

\ V

Ming dan thép
D Khe quét ctia LP3

Hinh 2.17. So d6 cong nghé may tao tring

Trong do:

- SV18: Van khi nén

- 2 xilanh tao trung tai hai ddu ctia mang dan thép.

- Loop control 3: LP3 do o vong cua thép.
Nguyén 1y hoat dong cua may tao trung:

- Khi SV18=1 thi dong thoi cap khi nén cho 2 xilanh

- Sau khi HMD4 (dit sau méy cat bay) c6 tin hiéu, qua 1 khoang thoi gian
tré (dat cng) dam bao thép da dn vao dong co Block, van dién tir SV18 tac
dong dong thoi téi xilanh mo mang dan va xilanh tao trung (khi thép vira dua
vao thi phai mé luén mang). Loop control LP3 bat dau hoat dong, kiém tra
bién d tring va phat tin hiéu diéu khién dong co M10.

- HMD4=0, sau thoi gian tré (dit cimg) thi SV18=0, méng dan dong lai.

5. May can Block

So db cong nghé cua may can Block dugc gidi thiéu trén hinh 2.18:

Giacan 2 Giacan4 Gidcan 6
Giacan 1 Gia can 3 Giacan 5

Phoi thép T o e

@ et et =

Hinh 2.18. So dd cong nghé may can block.
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Trong do6:

- May can Block gom 6 gia can roi v6i 3 gia dung va 3 gia dat nim ngang,
viéc truyén dong dugc thuc hién bot 2 dong co DC kich tu doc lap ndi déng
truc, thuc hién viéc déng b6 ho tdc do.

Thong s6 dong co truyén dong nhu sau:

- Cong suét: Pg= 500 KW

- bién ap phan tng: U,~="750 V

- Dién ap kich tu: Ux=160 V

- Dong dién phan tng: I= 710 A

- Toc d6: naw= 1200-1800 vong/phit

Thuc hién 1am mat cho dong co bang quat gié dugc lap dit riéng cho mdi
dong co truyén dong.

Thong s6 dong co quat 1am mat:

- DPong co AC

- Cong suit: Pgn=55 KW

- bién &p dinh muc: U =220/380 V

- Dong dién dinh mtc: [ =12 A

- Tdc @6 dinh mirc: n = 2900 vong/phut.

Nguyén 1y hoat dong cua may can Block: Pdng co lai truc can chi khéi
dong duogc sau khi da dam bao déy du céc tin hi€u bao vé doé la: ap suat dau
bbi tron, Iuu lwong dau boi tron, nhiét do dau, thuy lyc, luu luong nude lam
mat, quat gi6 lam mat dong co. Pong co bi dimg ngay khi mét cac tin hiéu
bao vé trén.

bong co Block hoat dong theo mdt chiéu va duoc 6n dinh tdc do quay tru
truong hop cat vuot tée. Pong co chay vuot toc 3% khi HMD2=1, tin hiéu cat
chay vuot tdc khi LP3 bat dau hoat dong.

Cac hinh thire bao vé:

- C6 ché do cit bao vé nudc, chuyén khoéa khi chay thur khong tai

- Nuée duge cat sau khi durng dong co Block, cat bom nuée O dung dong
co Block ngay, dimg dong co Block [ chua cat bom nudc.

- Bao vé nhiét dé khdng ché nhiét 46 dau boi tron, ¢ bio qua nhiét bang

den.
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- Trong dong co Block c6 ddy cudc bao vé thép rdi, khi co thép qua thi day
cudc dut.

- Khi c6 thép dun thi cat dong co.
6. May tao vong

May tao vong dung dé tao vong cho thép ®6, ®8 thanh ting vong dudi
dang xodn 10 xo.

So dd cong nghé cuia may tao vong dugc gidi thiéu trén hinh 2.19

Mady day tiép
@ M4y tao vong 21 (hep
) San ich 4

\

Phoi
e
Hinh 2.19. So d6 cong nghé may tao vong

Trong do:

Gom c6 dong co tao vong DC va dong co day tiép DC
Thong sé dong co tao vong:

- Cong suét: Pg=11/22 KW

- Pién 4p phan tng: U,=220/440 V

- Dién ap kich tu: U= 220V

- Dong dién phan tng: =61 A

- Toc d6: nam= 800/1600 vong/phit
Thong s6 dong co day tiép:

- Cong suét: Pe=7,5/15 KW

- bién ap phan tng: U,~220/440 V

- bién ap kich tu: U= 220V

- Dong dién phan Gmg: I=39 A

- Tdc d6: ngm= 900/1800 vong/phit

Nguyén 1y hoat dong ctia may tao vong: Pong co tao vong chay voi toc do
duoc tinh toan sao cho phu hop véi tc do cua thép tai ddu ra ciia Block va

toc do nay duoc On dinh trong sudt qua trinh cén.
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Pong co may day tiép (dit trudc may tao vong) chay 6n dinh phi hop véi
dong co Block theo tdc do dat 1on hon toc d6 gia can cudi 3 + 5% muc dich
tao sy cing thép. Tuy nhién con lin kep thép (diéu khién bdi van khi nén)
duoc tic dong boi 1 trong 2 ché do (sir dung khoa chuyén lwa chon).

- Ché db kep toan bo: Tac dong sau khi HMD4 =1 thong qua thoi gian tré t, dé
dam bao thép da di vao ng tao vong va thdi tac dong sau khi HMD4 =0 thong qua
thoi gian tré t, d& dam bao dudi thép ra khoi dng tao vong t,.t, dit cing.

- Ché d6 kep duoi thép: tac dong khi HMD4 = 0 va thoi tac dong sau thoi
gian t; dé dam bao dudi thép ra khoi dng tao vong, t; dit cling.

7. San ddi thép

San dai thép cé chirc ning dung dé dai thép sau khi tao vong va 1am ngudi
thép. Céc thiét bi ctia san dai thép gdm:

- 2 déng co AC véi cong suat Pu,=30 KW, U=220/380 V kéo dan xich
chuyén thép khong can diéu chinh téc d9, khong lién dong. Trén dudng xich
dai thép lap dit 5 quat gio 1am mat luu luong 16n.

Thong sb dong co quat lam mat:

Loai . AC
Cong sudt : 7,5KW
Téc do : 2900 v/p
Dién ap : 220/380"

8. May tao cudn
May tao cudn cd chirc ning dung dé don cac vong thép thanh cudn. So d6
cong ngh¢ may tao cudn duoc gidi thi¢u trén hinh 2.20:
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San xich dai thép
——J
Dt@ E_E-Q Dyt

LS11/Ls12 Cuon thép

Xilanh 0
ilanh gat cudn % LS9 !| '_%
LS10 T T T 1.
SV22 Ls7m San con lan
ﬂ tai cuon
Van m
khi Lss O
T Xilanh day con thoi
SV20 SVl
Van khi

Hinh 2.20. So d6 cong nghé may tao cudn

Trong do:

- P..: Pong co tao cudn AC co cac thong sb sau:

Cong suit: Pgy= 2,8 KW

Dién 4p: Uan=220/380 V

Dong di¢n: Iam= 10/6 A

Téc do: n=1450 vong/phit

- by Pong co quay tay gat dd thép AC co dao chidu c6 cac thong so:

Cong suét: Pa,=5,5 KW

Dién 4p: Uan=220/380 V

Dong dién: lan=20,6/11,9 A

Téc d: n=1450 vong/phut

- 1 van dién tr nang ha con thoi: SV20, SV21

- 1 van dién tir co ciu déy cudn: SV22

- 1 cuc han hanh trinh con thoi : LS7, LS8

- 1 cyc han hanh trinh xilanh day thép : LS9, LS10

- 1 cuc han goc quay cua tay gat do thép : LSI11, LS12. LS11 duogc kéo
bang dong co Dy, khi dén LS12 thi dong co dao chiéu.

- 1 cuc han kiém tra thép trén san xich : LS6
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- 1 Sensor kiém tra thép trén mit san con thoi S1: khong cho mé tay gat &
thép khi da c6 cudn thép trén mat con thoi.

Nguyén 1y hoat dong ctia may tao cudn:

- Tai thoi diém ban dau: Dy kéo tay gat quay ra t6i vi tri LS12=1, xilanh
gat cudn di vao LS10=1 va xilanh tao 161 cudn thép & vi tri cao nhat LS7=1.

- Khi c6 thép tir san xich di t6i thi LS6=1, vong thép roi xubng con thoi
tao 161, dén khi hét thép di qua LS6=0 sau mot khoang thoi gian tré (thoi gian
dé dam bao vong thép di roi hét xudng san con thoi tao 16i) thi van dién tir tac
dong SV21=1 day con thoi di xuéng dong thoi dong co quay tay gat bat dau
hoat dong quay vao dén LS11=1. Khi con thoi tao 15i xubng t5i LS8=1 thi sau
thoi gian tré van dién tir SV22=1 day cudn thép ra san con lan dén khi LS9=1
ngudn diéu khién SV22=0 O xilanh gat cudn di vao téi LS10=1 ngudn diéu
khién SV20=10 xilanh tao 15i di 1én LS7=1, déng co quay tay gat hoat dong
dén LS12=1 tiép tuc chu trinh mai.

9. San con lan tdi cugn va ban ép bo

Nhiém vu cua san con lan tai cudn la dua cudn thép té1 ban can va to1 may
x0 cudn, con ban ép b6 voi muc dich tao d§ nén cho cac vong thép sau khi tao
cudn.

So do cong nghé cua san con lan tai cudn va ban ép bo dugc gidi thidu trén
hinh 2.21:

[ |
Bo LS13
Hé thong sensor cam bién quang thép
| | ..
|
‘ g
San con lan tai cuon
Xilanh ddy ép b6
Sv23 n |
Sv24

Hinh 2.21. So db cong nghé may ép bd
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* San con lan tai cuon:

Heé thong con lan dugc truyén dong boi 24 dong co AC gidng nhau thong
qua hop giam tdc voi théng sé dong co:

- Cong suét: Pgn= 1.5 KW

- Dién ap: Ugn= 220/380 V

- Dong dién: Ian=5,6/3,2 A

- Téc d6 dau ra: n= 30 vong/phit.

Mobi mot dong co truyén dong cho 4 con lin nhu vay hé théng gom 96 con
lan chia thanh 24 khoang. Tai mdi khoang dit mot sensor cam bién quang c6
nhi€ém vu phat hién cudn thép. Pong co cua tirng khoang chi khéi dong duoc
khi sensor cua khoang trudc do bi che (da co thép di qua) va dong co dung
hoat dong khi sensor cua khoang ké tiép bi che khuit.

* Ban ¢€p bo:

Pugc diéu khién bang tay toan phan, diéu khién dong co theo 2 chiéu va
van dién tir ndng ha ban ép bang nit 4n trén ban diéu khién.
10. May lat cuon va may xé cudn.

So db cong nghé cuia may 1at cudén va may x6 cudn dugc gidi thidu trén
hinh 2.22:

©OOOO -

X20 X9

® ;
Xi lanh ddy xe L&@/

Hinh 2.22. So d6 cong nghé may lat cudn va xo6 cudn
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*Nguyén ly hoat dong cuia may 1at cudn

May 1at cudn c6 thé lam viéc & ché do diéu khién ty dong hodc diéu khién
bang tay. Ché d6 diéu khién bang tay thuc hién diéu khién doc 1ap timg xi
lanh va c6 khoa lién dong bang cac cong tic hanh trinh va chuwong trinh logic.
Ban diéu khién bang tay dugc dit tai phong can.

Tai vi tri ban dau: LS1s, LS1s, LS19=1. Sau khi cudn thép dugc dong bo va
gin nhin mac, cudn thép dugc chuyén dén ban d cudn thép cia may lat
cudn, LS3=1, tin hiéu diéu khién X,s=1 1am xi lanh déy xe hoat dong déy Xe
may lat cuén dén gan may x6 cudn. Khi xe di chuyén dén vi tri LS =1 thi tin
hiéu diéu khién X;,=1 1am xi lanh day ban d& cudn thép hoat dong day ban d&
cudn dén gﬁn gia treo cudn thép. Khi ban d& dén vi tri LS 7=1 thi tin hiéu diéu
khién X;5=1 1am xi lanh giir tay gat d& cudn thép hoat dong kéo tay gat d&
cudn dé nha cudn thép. Tay gat d& cudn thép dugc nha dén vi tri LSs=1 thi
X20=1, xe may lat cudn di chuyén lui lai dén vi tri LS;o=1 thi ding. Lac nay
Xi6=1, tay gat do cudn thép dugc kéo Ién. Khi tay gat dén vi tri LS ¢=1 thi
Xig=1 ban d& cudn thép duogc ha xuéng. Ban do cudn ha Xuéng dén vi tri
LSis=1 san sang cho mdt chu trinh m4i.

* Nguyén ly hoat dong ciia may x6 cudn

Truyén dong boi dong co AC, U=220/380 V

Cong suit: Pgy=25 KW

Téc d6: nam= 1450 vong/phit.

May x6 cudn cé hinh chir thap, dong co truyén dong dugc diéu khién tu
dong, moi mot ga dd sau khi di treo du 4 cudn thép thi chir thap s& quay di

mot goc 90°.
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CHUONG 3. HE THONG PIEU KHIEN LO NUNG PHOI

3.1. CAU TAO VA NGUYEN LY HOAT PONG CUA HE THONG LO
NUNG PHOI
3.1.1. Céu tao

Ban tong
Xilanh phoi
SO dﬁu hanh trinh téng dimga

hanh trinh [Ui =

So dau cudi.
So dau dau =

Xilanh i
day phoi "Caia ra phoi
Con lan
ra phoi
Ban diéu
khién nap . :
phoi kkich ‘ Buéng goi
C4n'tho phoi va
can tho
cd chan 1

Hinh 3.1. So d6 mo ta ciu tao hé thong 16 nung
3.1.2. Trang bi dién cho khu vuc 10 nung
1. Cdc phén tie thwe hién nhiém vu dwa phéi vao 1o

- Mot dong co tai san xich 1a dong co khong doéng bd 3 pha co cong suit
15KW va dién 4p dat vao 1a 220/380V.

- Pong co tai gian con lin 1A 1a dong co khong dong bd 3 pha cd cong
sudt 7.5KW, dién ap dat khi vao d4u sao 1a 380V con khi diu tam giac la
220V.

- Pong co tai gian con lan 1B cling c¢6 thong sd nhu dong co tai gian con
lan 1A.

- Hai dong co lai bom thuy luc dé cap dau cho hai pittong so dau va
pittdng day phoi vao 19.

- Pong co tai can tong phoi ra khoi 10 ¢6 cong suat 11KW trén truc dong

co c6 gan mot phanh co khi.
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- Hai pittdng thuy luc pittong day c6 cong suat 68T

- Van thuy khi loai DSG-02-3C4-A220.
2. Cdc phan ti khu vwe 1o nung

- Hai téc dau chira dau FO cung cp nhién liéu cho mo dét.

- Van dau chinh cép dau cho hai dau dua dau vao binh siy.

- Binh sdy dung nhiét dién tro. Nhiét do cua dau duoc say dén khoang 70
— 100°C va dugce khong ché boi role nhiét va ap suit dau dugc khéng ché
bang role ap suit.

- May nén khi véi ap suét cao cap khi cho mé dot.

- Ving nung phéi bao gom:

+ 4 van 3/2 dong cat dau va khi cdp cho 2 mo dét.

+ 2 van diéu chinh goc mo dé diéu chinh luu lugng dau cp cho 2 mo dét.

+ 2 van diéu chinh géc mo dé diéu chinh luu lugng khi cap cho 2 mo dét.

+ 2 d6ng ho bao luu lwong dau di vao 2 mo dot.

+ 2 d6ng ho bao luu lwong khi di vao 2 mo dét.

- Ving ddng nhiét:

+2 van 3/2 dong cat dau va khi cip cho mot mé ddt ving dong nhiét.

+ 1 van diéu chinh géc m¢& dé diéu chinh luu lugng dau cip cho mo dét.

+ 1 van diéu chinh géc m¢ dé diéu chinh luu lugng khi cap cho mé dbt.

+ 1 dong hé chi bao luu lwong dau di vao mé dot.

+ 1 dong ho chi bao Iuu lugng khi di vao moé dbt.

- Quat gié phu b6 xung khi cho cac mé dot dé ting su chay.

- 2 d6ng ho bao nhiét d6 ving nung va ving dong nhiét.

- 2 nhiét ké loai cap nhiét dién dung dé bao nhiét d6 ving nung va ving
ddng nhiét.

c. Céc phan tir thuc hién dua phoi ra 10

- Pong co tai can tong phoi co cong suat 1 1TKW.
- Van khi mé ctra 10 thir nhat.
- Van khi m¢ cura 10 thir hai.
- Con lan dua phoi ra khu vuc can tho.
3. Nguyén ly hoat dong
- Pé bat dau cho qua trinh can thép doan nung phdi 1a giai doan rat quan

trong dé tiép tuc cho cac qua trinh tiép theo.
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- Pé dam bao cho ning suit 16 nung 45T/h thi cac thiét bi phai duoc thiét
ké trong hé théng voi1 su hoat dong tin cdy va c6 do tu dong hoa cao trong
mot cong doan nao do. Cac thiét bi phai co ché dd tu bao vé va bao vé cho
toan hé théng khi c6 bat ctt mot su cb nao xéy ra.

Qua trinh nung phoi bao gdm 3 giai doan chinh.

- Giai doan dua phoi vao 10:

Phoi duoc dua vao san xich thong qua cau truc, san xich van chuyén phoi
sang ban con lan. Trén ban con lin cé ct chin 2 dé so dau phdi va dimng phoi
khi qua trinh dy phdi vao 16 chua hoan thién.

Khi phéi duoc ban con lin van chuyén vao khu vuc day phoi vao 1o thi &
d6 c6 may chin so dau phdi sao cho bang nhau va khi c6 tin hiéu tir ban tong
phoi thi nho may day phoi duoc thiét ké voi mot xy lanh thuy khi c6 gan hanh
trinh dau va hanh trinh cubi dé day phéi vao trong 10.

Khi trong 10 da c6 du 240 cay phoi thi cong doan dua phoi vao 10 ngung
hoat dong. khi mot cay phéi dugce dua ra khoéi 10 thi qué trinh drfly phoi vao 10
lai tiép tuc hoat dong dé dam bao trong 10 luc nao ciing phai diy phéi trong
khi ddy chuyén can dang hoat dong.

Xilanh so dau L(\)
nung
— 7
Xilanh day phoi

Hinh 3.2. Co ciu day phéi vao 10 nung
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Pay phoi

So dd dién diéu khién may day phoi:

ol
0 O
Thu ban ddy

L
0 O

PLC

Cuc han tién(LS1)

0
Cuc han 1%i(LS2)

QL

s

CH1

TR1 LS2 CH2
l—l

s

CHI ]
CH2 pC
*
CH2
TR2_LSI CHI
CH1
1
LS2

Hinh 3.3. So db nguyén 1y diéu khién may day phoi

CHI1 A

/]

V" T T

CH2

N

Hinh 3.4. Co cu chap hanh
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Khi tac dong vao nit day phoi thi c6 tin hiéu ra role trung gian TR1, tiép
diém TR1 déng cdo ngudn cho cudn hat CHI hat van dién tir sang ctra trai
bom dau thuy lyc day pittong di ra va day phoi thép vao 1. Trén hanh trinh
day thi pittdng tac dong vao LS2 (cuc han tién) sé& cat dién vao cudn hut CHI
va cat dién vao dong co, dong thdi cdp ngudn cho cudn hit CH2 nhd tiép
diém duy tri ma cudn hut CH2 ludn c6 dién dé céip dién cho dong co bom dau
day pittong tro lai ddu hanh trinh.

Vi qua trinh tong phoi khong du nhanh dé may diy phoi co thé day hét sb
lugng phdi trén san con 1dn mdt lac nén nguodi ta da dung mot van thuy luc
kiéu 4/3 ¢6 vi tri khong. Khi hanh trinh pittong chua di hét thi ta c6 thé an nut
ST dé dimg hanh trinh cia pittdng ma trang thai pittong van duoc gilt nguyén.

- Cong doan nung phoi:

Lo nung dugc chia thanh 3 viung nhiét chinh:

+ Ving 1: Ving sdy c6 nhiét do khoang 700 — 800°C, ving nay c6 nhiém
vu lam tang dan nhiét d6 phoi 1én tranh tinh trang phoi bi nong 1én mot cach
dot ngdt ¢ nhiét d6 ving nung gy nut t& vi phoi lam anh huong t6i chat
luong cuia san pham.

+ Vung 2: Vung nung phoi ¢6 nhi¢ém vu nung phoi td1 nhiét do 1200°C.

+ Vung 3: Vung déng nhiét ¢6 nhiét do tir 1200 — 1250°C, c6 nhiém vu
1am cho phéi chin déu va dong déu nhiét d tir trong ra ngoai lam cho dé can
va dam bao chat lugng ctia san pham.

Nhiét d6 160 nung quyét dinh rat nhiéu t6i ning suat can clia qua trinh can
thép. Nhiét do dé can thép thich hop nhét vao khoang 1200°C. Néu nhiét do
thép nung chua dat ti nhiét ¢ d6 thi khong thé can duoc con néu nung lau
thi s& gy hién tugng chay phoi lam ra nhiéu di sit gy lang phi nhién liéu dua
vao can ton that kinh t& cho doanh nghiép. Piéu d6 doi hoi cong sudt ciia mo
d6t phai di 1on dé rat ngan thoi gian nung phoi. Dé ting cong sudt cia mo dét
ma van dam bao duoc chit luong phoi thi cong doan diéu khién va giam sat
lai 12 vin dé can quan tdm khat khe boi néu khong s& gdy ra hién tugng dinh
phéi, chay phdi diéu d6 s& 1am thiét hai rat 16n dén qua trinh cén.

- Cong doan tong phoi ra khoi 10.

+ Khi nhiét d6 cta phoi trong ving dong nhiét dat 1250°C thi phéi duoc

téng ra khu vuc can trung bang may tong phoi.
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Cén tho |

Hanh
trinh lui

Hanh trinh
dimng
u

May tong
phoi

Hinh 3.5. Hinh v& mé ta qua trinh téng phdi ra may can trung

+ May téng phoi duoc cAu tao bdi mot dong co khong d@)ng bod 3 pha roto

16ng x6c, c6 cong sudt 11KW truyén dong cho can tong phodi qua hop giam

tbe. bdng co duoc gén mot phanh co lai bo1 mot dong co. Trén hanh trinh cua

can tong phoi dugc gan hai cong tic hanh trinh dé giéi han quang duong di

chuyén cho

can tong.

+ Qua trinh téng phoi duoc thuc hién khi nhi€t do ctia phoi dat to1 nhiét do

can va khi tong mot phoi ra khoi 10 thi ¢6 tin hiéu bao cho may day phoi tiép

tuc hoat dong va day phéi vao 10.

+ Sau day 1a so do dién diéu khién may tong phoi.
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Khong ché chiéu tién 1ui

Lién dong nang ha ctra 10

Khong ché chiéu Iui t > 0

Khong ché thoi gian tién,

Tui

Diéu khién mé phanh

Khong ché chiéu tién t > 0

Hinh 3.6. So dd nguyén 1y diéu khién may téng phoi
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+ Nguyén li hoat dong ctiia mach:

Khi 4n nut tién co tin hiéu dau ra Q12 cép dién cho cudn hit TRX. Cac
tiép diém thuong mo cua TRX déong lai qua tiép diém thuong dong LS1 cap
dién cho cudén hut X dong tiép diém thuong mé X khi d6 cudn hut SCC cod
dién sau mot khoang thoi gian tré thi tiép diém thudng mé dong cham SCC
dong cap ngudn cho cudn hit B. Céc tiép diém thuong md cua B dong lai cap
ngudn cho hai cudn hut tién. May tong phoi duge di chuyén dy phdi ra khoi
10. Khi gip cuc han tién (hanh trinh Iui) LS1 lam cho tiép diém thuong dong
LS1 khéng ché cudn hut tién mé ra va cat dién vao cudn tién may tong phdi
dimg lai va két thuc qua trinh téng phoi.

Pé may tong phoi thu duoc can tong lai thi ta 4n nat 1ui. Khi d6 co tin hiéu
ra trén Q13 cap dién cho cudn hit TLX, tiép diém thuong mo ciia TLX dong
lai cap dién cho cudn hat Y, sau d6 cip ngudn cho cudén hut SCC. Sau thoi
gian tré tiép diém SCC dong lai cip ngudn cho cudn hut B, tiép diém thuong
md B déng lai cap ngudn cho cudn hut lui va may téng thu can tdng phdi lai.
Can tong phoi lui téi khi gdp cuc han 1ui (hanh trinh dimg) thi cat dién vao
cudn hut R4 1am cho tiép diém thuong dong cua R4 mé ra cat dién vao cudn
hat 1ui va méy tong dirng lai két thiic mot chu ki ctia may tong.

Khi 4n mot trong hai nut tién hodc lui dé cép dién cho cudn hut SCC déng
thoi cip ngudn cho cudn hut F dé mé phanh giai phong truc dong co kéo can
téng phoi.

3.2. NGUYEN LY PIEU KHIEN NHIET PO LO NUNG PHOI
3.2.1. Pic tinh nhiét va ham truyén cia 10 nhiét

Ham truyén cta 10 nhiét dugc xac dinh bang phuwong phép thuc nghiém.
CAp nhiét tdi da cho 16 (cong sudt P = 100%), nhiét d6 1o ting dan. Sau mot
khoang thoi gian nhi¢t do 1o dat dén gia tri bao hoa. Pdc tinh nhiét do theo

thot gian co6 thé dugc biu dién nhu sau:

Cong sudt P = 100% . Nhiét do t
Lo nhiét -

Hinh 3.7. Thi nghiém x4c dinh ham truyén 10 nhiét.
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T11 T2

t(sec)

Hinh 3.8. Pac tinh chinh xac cta 10 nhiét

e

|
T1! T2

t(sec)

Hinh 3.9. Dic tinh gin dang cua 10 nhiét.

Ta di xac dinh ham truyén gan dung cta 10 nhiét theo dinh nghia nhu sau:

_C()
R(s)

C(s): Tin hi¢u ra

R(s): Tin hiéu vao di€u khién

G(s)

(3.1)

Do tin hi€u vao la ham bac don vi (P = 100%) nén:

R(s) Zé

Theo hinh 2.9 thi tin hiéu ra gan dung nhu sau:

ct)y=f(t—-T))
Trong do: f(t) = K(1-¢"™)
Tra bang bién d6i Laplace ta duoc:

K

Fls)= s(1+T7,s)

Do d6 ap dung dinh Iy cham tré ta co:

Ke™ ¢

Cls) = s(1+T7,s)

Vay ham truyén cta 10 nhiét c6 dang:

Ke ™

G =
() 1+7,s
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Phuong trinh (2.6) 14 phwong trinh ham truyén cua 16 nhiét.

Vi ham truyén nhiét c6 chira khau tré ma dic tinh nhiét c6 do6 tré rat 1on do
d6 phai c6 phuong phép diéu chinh that thich hop dé dugc tin hiéu nhiét ra ¢6
mot gia tri theo ¥ mudn. Tuy nhién qué trinh ra nhiét cho cac phoi thép khong
nhu qué trinh gia nhi€t cho cac 10 nhi¢t trong phong thi nghiém dung trong
cac linh vuc sinh hoc dé gia nhiét cho 10 nuéi mot té bao séng ...thi can mot
nhiét do chinh x4c va trong khoang sai s6 dit nho cho phép. Trong qua trinh
gia nhiét cho phoi thép dé phuc vu qua trinh can thi luong dung sai vé nhiét
¢ thé dang ké vi nhiét do cua 16 1én t6i vai nghin do do d6 qua trinh diéu
khién khong can chinh xac tuyét ddi nhu trong cac phong thi nghiém. Trong
16 nhiét dé gia nhiét cho phdi thép cdé mot nhiét d thich hop thi nguoi ta cod
nhiéu cach dé duy tri nhiét do trong khoang mong mudn nhu diéu chinh luu
luong nhién liéu dé gia nhiét hodc c6 thé dung cac dng gid dé giam nhiét d6 10
néu nhiét do 10 1én cao hon gia tri yéu cdu...Chinh nhiing cach diéu khién
nhié¢t d cua 10 nhu vay nén nhiét do 1o co thé co dung sai v&i lugng rat 16n
nhung van dam bao duoc nhiét d6 dé gia nhi¢t cho phoi thép.

3.2.2. Hé thong diéu khién nhiét do 16 nung

~ 220V
Can nhiét T T 4-
B Converter 20mA
Hony AFIC_{t - 20mA %
well 1
Van diéu tiét
4-20mA gio néng
~ 220V
®— CHINO FIC _14 ~20mA %[
8— DPB2 M ]
Van dau
4-20mA -ty o0mA | 4-20mA
Bién dan
Q1 Converter TIC
Can nhiét vung 1
<
Q___

Duong gié néng  Cong to ddu
Hinh 3.10. H¢ thong di€u khién nhiét do 10 nung
Nguyén 1i di€u khién nhi¢t d§ nhu sau:
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Tin hi¢u tr can nhi¢t ctia vung 1 dugc dua vao bd TIC, bd TIC 1a b hién
thi va dua tin hi¢u dong trong dai 4- 20mA vao bd OFIC so sanh véi tin hi¢u
dit s& quyét dinh diéu chinh gbc md cia van dau dua vao moé dbt. Ciing lay
tin hiéu tr can nhiét dua vao bd Convester dé chuyén d6i thanh tin hiéu dong
cong vai tin hiéu to b CHINO dua vao bo Hony Well dé chuyén thanh tin
hiéu dong chung sau d6 dua vao bd AFIC va quyét dinh tin hiéu dé mo van
gié dua vao mo dét.

- So d6 nguyén ly cap khi va dau cho 10 nung.
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40A

Hinh 3.11. Nguyén Iy cip dau va khi nén cho 10 nung
I, 11, III: Cép dau cho 3 vung (I: 480 V/h. II, I11:10201/h)
I",1I",IIT": Cép khi nén cho 3 ving
1: Téc dau 25.000 1, 2: Séy dau, 3: Poan ndi éng mém, 4: Thiét bi loc song
cong, 5: Bo loc dau téng, 6: Bo téng dau, 7: Van Dg40. Pgl6, 8: Van tuan
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hoan dau, 9: Bom dau ( 2 bom), 10: Cau dao role ap luc dau, 11: Cac déng hd
do ap luc dau P1, 12: Van chin dau téng, 13: B0 gia nhiét dau chung, 14: Van
Dg32.Pgl6, 15: Loc dau nhanh (3 cai), 16: Po luu luong dau nhanh (3 cai),
17: Van diéu khién dau nhanh (3 cai), 18: Bo gia nhiét dau nhanh 15KW (3
cai), 19: Loc dau tinh vao timg mo dbt (12 cai), 20: Binh 6n ap khi nén (0.75
—1)m?, 21: Van Dg40.Pgl6, 22: Cac ddng hd do ap luc khi nén P2, 23: Cau
dao role ap luc khi né, 24: Van Dg32.Pg16, 25: Van diéu hoa khi nén (3 van),
26: Chuyp vong bit kin, 27: Van diéu chinh ty 1€ khi nén (3 cai), 28: Van mdt
chiéu, 29: Pong ho do luu lugng khi nén, 30: Mo d¢6t FRC 50Q va FRC 20Q,
31: Van kiém tra Dg15.Pgl6 (4 céi).

Dau duogc cap tir téc dau 25.000 1 qua bd say dau 2 duoc chuyén tdi thiét bi
loc song cong, & day dau duoc tach lam sach nude va duoc dua vao bd loc
dau tong dé dua vao bd tong dau. Dau duoc cip cho cac bom diu qua cac van
vao bd gia nhiét dau chung c6 cong suit 40KW. Dé giam sat nhiét cho dau
nguoi ta dung cac cam bién nhiét t1, t2, t3. Dau duoc chia ra 1am 3 nhanh va
cho vao 3 bd loc nhanh qua cac bo do luu luong dau qua van diéu khién dau
nhanh dé cip cho cac bo gia nhiét riéng cta timg nhanh dé cip cho cac mo
dot.

Khi ciing dugc cap tir binh 6n ap khi nén va dugc giam sat ap suét boi P2
va dugc phan ra 1am 3 nhanh chinh qua cac van diéu hoa khi nén cap cho van
diéu chinh ty 18 khi nén va cap cho cac mo dét.

Pé diéu khién nhiét do cho 16 dugc thich hop vdi cong nghé thi nguoi ta
dung cic van co khi dé thay d6i luu luong dau va khi. Pong thoi dé didu

khién céc van nay thi nguoi ta dung dong co budc diéu chinh goc mé van.
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3.3.GIAO DIEN GIAM SAT NHIET PO LO
Man hinh gidm sat nhiét do trong 10 dugc biéu dién trén hinh 3.12. Gom

3 vung nhiét duoc hién thi véi cac thong sb twong tng véi 3 ving nhiét cia

10.

w. Mo hinh lo nhiet
Tro Giup

h‘i.i.

Jkl'ﬂ"é

ot e

Hinh 3.12. Giao dién gidm sat nhiét d0 10 nung
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KET LUAN

Sau thoi gian nghién ciru va tim hiéu, cung véi su hudng dan cua C6 gido
Tran Phuong Thao, em da hoan thanh d6 4n tot nghiép dung thoi han va giai
quyét dugc mot sd van dé néu ra:

1. Gi6i thiéu nhimg dic diém co ban cta nganh can thép Viét Nam, khai

quat so bo vé cong nghé can thép.
2. Nghién ctru téng quan vé day chuyén can thép thanh va thép diy cua
cong ty thép Viét Nhat.

3. Nghién ctru hé thong diéu khién va giam sat nhiét do 1o nung phoi.

Bén canh nhitng van dé da giai quyét duoc, trong khuon kho cta d6 4n du
da cb gang hét stc nhung do thoi gian va niang luc ¢ han, nén ban do an van
con ton tai mot s6 nhuge diém sau:

1. Noi dung trang bi dién cho ddy truyén can thép chua rong, chua nghién

ctru cu thé chi tiét dugc hét cac cong doan trong day chuyén.

2. Phan nghién ctru v€ giao dién giam sat con so sai.
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TAI LIEU THAM KHAO

[1]: Nguyén Manh Tién — Vit Quang Hbi (2001)
Trang bi dién - dién tir may gia cong kim loai.
NXB giao duc .

[2]: Vil Quang Hoi - Nguyén Vin Chét - Nguyén Thi Lién Anh (1996)
Trang bi dién - dién tir dan dung may dung chung.
NXB gido duc .

[3]: Bui Qudc Khanh - Nguyén Van Lién - Pham Québc Hai
Duong Van Nghi (1996)

Piéu chinh tu dong truyén dong dién.
NXB Khoa hoc va ki thuat.

[4]: PGS.TSKH. Than Ngoc Hoan (1991)

Pién tir cong sudt.
NXB giao thong van tai.

[5]: Nguyén Dodn Phudc - Pham Xuan Minh — Vii Van Ha
Tu dong hod SIMATIC S7 — 300
NXB Khoa hoc ki thuat.

[6]: Nguyén Ngoc Phuong (1999)

Ki thudt diéu khién thuy khi.
NXB gido duc.
[7]: HO so ki thuat cong ty thép Viét Nhat.
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