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MO PAU

Hoa chung khong khi méi ciia su phat trién kinh té toan cau, nén kinh
té nudc ta cling dang c6 nhitng budc phat trién manh mé dén khong nging. Sy
thé hién 16n nhét va rd rang nhat 13 nudc ta da try thanh mot thanh vién thi
150 cia WTO. Vi sy phét trién chung ctia nén kinh té nhu vay, viéc nang
cao sb lugng, chit luong ciing nhu cac nganh dich vy san phdm cua nganh
cong nghiép nodi chung va cong nghiép san xuit can thép noi riéng cling tré
1én quan trong.

V6i thanh phd Hai Phong nganh thép 1a mot nganh thép mot nganh
cong nghiép thé manh cua thanh phd, do d6 & day tap trung rat nhiéu cac nha
may san xuét thép c6 von dau tu trong nude va nudce ngoai.

Sau qué trinh hoc tdp va rén luyén tai truong dugc sy phan cong cua
nha truong va bd mon, em di dugc giao dé tai tét nghiép: “NGHIEN CUU
TIM HIEU, PHAN TICH NGUYEN LY HOAT PONG CUA MOT SO
MAY CAN TRONG CONG NGHIEP” do thay gido TH.S Pinh Thé Nam
hudng dan. D6 4an c6 bd cu gdm 3 chuong:

Chuong 1. May can va lich sir phat trién ctia may can.
Chuong 2. Phan loai may can va thict bi can .

Chuong 3. Trang bi dién day truyén cong nghé can thép tim nha may can
thép tam .



CHUONG 1
MAY CAN VA LICH SU PHAT TRIEN CUA MAY CAN

1.1. LICH SU PHAT TRIEN CUA MAY CAN

thép 6ng VINAPIPE lién doanh giira Viét nam va Han qudc, Cong ty thép Pa
ning v.v... Tinh dén nam 2005 ca nudc ta dd san xuit khoang 3.000.000 tin
thép can. Thép cua chung ta phuc vu duoc mét phan nhu cau xdy dung cho
dat nuéc va da tham gia xuét khau.

Trong dinh hudng phat trién cua nganh luyén kim & nudc ta da du kién
tong nhu cau thép vao nam 2010 13 6.400.000 tan, trong d6 c6 3.500.000 tin
thép tdm, 1a va 2.900.000 tan thép hinh va day.

Pé dam bao nhu cau néu trén, du kién xay dung, phan bo va phat trién
nang lyc thiét bi nham can d6i nhu cau san pham ciing duoc dé xuat cho timg
giai doan dén 2005 va 2010, bao gdbm cic nha may can néng, can ngudi thép

bang lién tuc véi tong san luong du kién dén 2010 t6i hon 4 triéu tin/nim.

1.2. KHAI NIEM VE SAN PHAM CAN

San pham can duoc st dung khap moi noi, tir cic nganh cong nghiép
ché tao 6t6, xe 1tra, mdy cdy, xe ting, trong cong nghiép ché tao may bay, tén
Itra, trong ché tao tau thuy dén céc nganh cong nghiép xdy dung dan dung,
xay dung cau dudng, phéat thanh truyén hinh, trong cong nghiép dan dung

v.v... vi vady ma nganh can dugc chl y va phat trién manh trén thé gioi.

Vit liéu dugc dung phd bién trong cong nghiép can 1a thép va cac kim
loai mau nhu vang, bac, déng, nhom, chi, k&m, niken v.v...dé xay nén nhiing
gian khoan trén bién, dé 1am cdt thép cbt pha cho nhimg ngdi nha cao choc
troi, dé ché tao nhitng dudng day cap quang, nhitng duong diy dién va dién
thoai ndi tir mién qué nay dén mién qué khac; thép dudng ray lam nén nhiing
duong xe lta, thép 14 trang thiée dung dé lam hop dung hoa qua va dyng thuc
pham . Nhom tdm, thép tam khong gi dung dé ché tao xong, chao, ndi, dung

trong trang tri noi that v.v...



San pham can cé nhi€u chung loai khac nhau nhu thép hinh, thép tam,
thép ong va céc loai sdn pham c6 hinh dang dic bi¢t nhu cac loai ren, cac loai

bi, banh rang, banh xe Ita ...

Thép tdm duoc img dung nhiéu trong cic nganh ché tao tau thuy, 6 to,
may kéo, ché tao mdy bay, trong ngay dan dung. Ching duoc chia thanh 3
nhom:

- Thép tAm day: S=4 it 60 mm; B = 600 i 5.000 mm; L = 4000 it
12.000 mm

- Thép tAm méng: S = 0,2 & 4 mm; B = 600 i 2.200 mm.
- Thép tAm rit méng (thép 1a cudn): S = 0,001 i 0,2 mm; B = 200 i
1.500 mm; L = 4000 i 60.000 mm.

Thép 6ng :duoc st dung nhiéu trong cac ngang cong nghiép dau khi, thuy
lo1, xay dung... Ching duogc chia thanh 2 nhom:

- 6ng khong han: 13 loai dng dugc can ra tir phoi thoi ban dau co
duong kinh & =200 & 350 mm; chiéu dai L =2.000 & 4.000 mm.
- 6ng can ¢6 han:duoc ché tao bang cach cudn tim thanh éng sau d6
can dé han giap mbi voi nhau. Loai nay dudng kinh dat dén 4.000 i
8.000 mm; chiéu day dat ¢én 14 mm.
Thép hinh co rat nhiéu chung loai, c6 san phém véi tiét dién don gian

cling c6 san pham véi tiét dién rat phuc tap:
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H.1.1. M6t s6 loai san phém can hinh

1.3. KHAI NIEM VE MAY CAN VA MAY CAN THEP

1.3.1. Khai niém vé may can

Ngay xua, con ngudi dd biét dung nhimg vat bang gb hoic d4 co dang
hinh try tron dé nghién bot, ép mia, €ép cac loai dau v.v...Nhitng vat hinh tron
xoay dan dugc thay bang dong, nhom rdi dén bang gang, thép va duoc ché tao
thanh nhitng truc can duoc lap trén nhitng khung gia can dé tao thanh nhimg
may céan tu thd so dén hién dai. Ban dau truc can dugc quay béng strc nguoi
rdi dén trau bo sau d6 dugc may can dugc din dong bang may hoi nude roi
dén cac dong co dién co cong suét 5.000 & 7.800 kw.

Ngay nay, may can ning dén hang trim tin, truc can c6 dudng kinh dén
2.000 mm va may cén hoan toan dugc diéu khién tu dong va lam viéc theo
chuong trinh.

1.3.2. May can thép

May can thép 1a may can chuyén dung dé can thép & trang thai nong
hodc & trang thai ngudi. May can thép duoc chia ra nhiéu loai, may can ra
thép hinh goi 14 mdy can hinh, may céan ra thép tim goi 13 may can tdm, con
may can 6ng chuyén ding dé can ra cac loai dng v.v... May can gdbm 3 bd
phan hop thanh: ngudn ning luong, bd phan truyén din dong va gia can.

a/ Gia can: 1a noi tién hanh qua trinh can bao gém: cac truc can, géi, o
do truc can, hé théng nang ha tryc, hé théng can béng truc,than may, hé théng
dan phéi, co cau 14t tré phoi ...



b/ Hé thong truyén déng: 13 noi truyén moémen cho truc can, bao gbm
hop gidam tdc, khép ndi, truc ndi, banh da, hop phan lyc.
¢/ Ngudn niing lwong: 1 noi cung cip ning lugng cho mdy, thuong

dung cac loai dong co dién mot chiéu va xoay chiéu hodc cac may phat dién.
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H.1.2. So d6 méy can
- nguff)n dong luc; 11- H¢ théng truyén dong; II1- Gia can

1:Truc can; 2: Nén gia can; 3: Truc truyén; 4: Khop ndi truc
truyén; 5: Than gia can; 6: Banh riang chit V; 7: Khép nbi
truc; 8:Gié céan; 9: Hop phan luc; 10: Hop

giam toc; 11: Khop ndi; 12: Ddng co di¢n

Can thép 1a mot trong nhitng nganh gia cong kim loai bang ap luc, ddy
13 mot phuong phap gia cong khong phoi, tao hinh nho kha ning bién dang
déo ctia kim loai ma khong can phai cit got nén tiét kiém duoc nhiéu kim loai.



CHUONG 2
PHAN LOAI MAY CAN VA THIET BI CAN

2.1. PHAN LOAI MAY CAN

Céc loai may can duoc phén loai theo céng dung, theo s luong va
phuong phéap bd tri truc can, theo vi tri truc can.
2.1.1. Phan loai theo cach bo tri gia can

1 May c6 mot gia can (may can don a): loai nay chil yéu 1a may can
phoi théi Blumin hodc may can phdi 2 hodc 3 truc.

2 May can b tri mét hang (b) dugc b tri nhiéu 16 hinh hon.
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3 May can ban lién tuc (H.2.1): nhém gia can tho duge bd tri lién tuc,
nhém gid can tinh duoc b tri theo hang. Loai nay théng dung khi can thép
hinh c& nho.
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Hinh 2.1. Mit bang b tri may can lién tuc va can vong 1
bong co dién; 2. Hop gidam toc; 3. Hop banh rang truyén luck)
Gia can;
a/ Nhom gid cén tho lién tuc; b/ Nhom gia can tinh b tri
theo hang

4 May cén lién tuc (H.2.2): cac gia can dugc bo tri lién tuc, mdi gia chi
thuc hién mot 1an can. Pay 13 loai may c6 hiéu suit rat cao va ngay cang duoc
st dung rong rai. BO truyén dong cua may cé thé tap trung, ting nhém hay
riéng 1¢.

Trong may can lién tuc phai ludn luon dam bao mdi quan hé:
F1Vi = Fo.vo = FaVs = FuVy ... = FrVp; trong d6 F va v a tiét dién cua vat cén
va van toc can clia cac gia can tuong ung.
10
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H.2.2. M4y céan hinh lién tuc 400

2.1.2. Phén loai theo s luwgng va su bo tri truc cin

1 Mdy cdn 2 truc ddo chiéu: sau mét 1an can thi chiéu quay ciia truc
lai dugc quay nguoc lai. Loai nay thuong dung khi can pha, can phoi, can tim
day.

2 Mady cdn 2 truc khéng déo chiéu: dung trong can lién tuc, can tim

mong.

3 My cdn 3 truc: c6 loai 3 truc can c6 dudng kinh bang nhau va loai 3
truc thi 2 truc bang nhau con tryc giita nho hon goi 1a may can Layma.

4 May cdn 4 truc: gém 2 truc nhé lam viéc va 2 truc 16n dan dong duge
dung nhiéu khi can tim néng va nguoi.
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H.2.3. Cac loai gid can
a: Gia can 2 truc; b: gia cén 3 truc; ¢: Gid cén 3 tryc lauta; d: Gia can
4 truc
5 Mdy cdn nhiéu truc: Dung dé can ra cac loai tim mong va cuc
mong. May c6 6 truc, 12 truc, 20 truc v.v... ¢ nhitng may duong kinh
cong tac nho dén
3,5 mm dé céan ra thép mong dén 0,001 mm.
6 Mady diic cdn phéi théi va tim lién tuc: Day 13 loai may dic can hién
dai, hién nay dugc dung rat nhiéu trén thé gi61 cling nhu ¢ Viét nam dung dé
11



ché tao phoi cho thép hinh chit I, chit U ¢6 chiéu day than ban dau tir 50 - 90
mm, thép tron ¢6 = (50 - 150) mm, phoi tAm cho may can tim c6 chiéu day tir
(50 - 90) mm va chiéu rong tir (600 - 1.500) mm, phdi thoi c6 tiét dién (80 x
80) &r (150 x 150) mm.
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H.2.4. a/ Gia céan 6 truc; b/ May duc can phdi thdi; ¢/ Gia can thép bang
mong lién tuc

7 Mdy cdn hanh tinh: Loai nay c6 nhiéu truc nho twya vao 2 truc to dé
lam bién dang kim loai. May nay c6 cong dung 1a can ra thanh pham co chiéu
day rat mong tir phoi day; Mdi mét cip truc nhod sau mdi lan quay lam chiéu
day vat can mong hon mot ty. Vat can di qua nhiéu cap truc nho thi chiéu day
mong di rat nhiéu.

Phoi ban déau co kich thuéc day S = 50 & 125 mm, sau khi qua may cén

hanh tinh thi chiéu day san pham c6 thé dat t&i 1 & 2 mm.

12



San phdm
vao tang cuén

H.2.5. So d0 may can hanh tinh
1: Lo nung lién tuc; 2: Truc can pha (chu dong); 3: May

dan phoi (dan hudng); 4: Truc can hanh tinh; 5: Tryc tua;
6: Truc 1a san pham.
8 Mady cdn van ndng: loai nay truc can vira bd tri thang ding vira ndm
ngang. May dung khi can dam chit I, may can phoi tim ...
9 Mady cdn truc nghiéng: dung khi can 6ng khong han va may ép déu
ong
2.1.3. Phan loai theo cong dung

bay 1a cach phan loai dua vao myc dich st dung may, vao san phém
clia may va vao cong viéec va QTCN ma may dam nhiém dé goi tén va phéan
loai.

a/ May can pha: dung dé can pha tir thoi thép diic gdm co6 mdy can phoi
thoi Blumin va mdy can phoi tdm Slabin. May can pha c6 thé dung loai gia
can 3 truc c6 duong kinh D = 500 & 850 mm din dong bang dong co xoay
chiéu, c6 khi bang dong co mot chidu. May can pha 2 truc dao chiéu thi phai
dan dong bang dong co dién mét chiéu va c6 dudng kinh D = 950 & 1400 mm.

b/ M4y can phéi: dit sau may can pha va cung cap phdi cho may can hinh
va may can khac. Pay 1a loai may can 2 truc dao chiéu va loai may can 3 truc
dung dé san xuét ra phoi can (thuong 1a phoi thoi c6 tiét dién vudng, phoi tim
¢ tict dién hinh chit nhat va phéi tiét dién tron)

13



) H.2.6. May can phdi théi ¥950 ) )
3.Khop ndi dia; 2. Hop phén luc; 3. truc khép noi; 4. Co cau.
nén truc;Ranh tryc cén; 6. Khung gia can; 7. truc can; 8. Lo
hinh truc can
Béang 2.1. Cac loai may can pha va can phoi
Tén may
can Duong kinh truc | G théi | Kich thwée san phdm |San lwgng
(mm) duc (tan) (mm) tan/nam
May can pha |75011.20 .
2 0 1,216 | (120x120)(450x450) |60.000 dén
truc dao chiéu (75t250)w(5001r1.500)[350.000
Truc ngang
Ma .
y  can pho6i| 1.100t1.500 (651r300) x
tAm Truc ding 6,532 | (700{2.000) > 250.000
68011940
May can phoi 38 x 38) &r (160 X
Fay can p & 50, )t (
5 va phoi cho cac may ;
truc 5004800 <15 can 20.000 dén
tam mong. 40.000
%200 x 200)(300 x -
Nhom 1: 00) Phoi thoi
Ma .
y  can phoi{ 600t850 60.000 dén
lién tuc Nhom 2: 1,27 16 | (55 x 55)@(200 x 200) | 350.000
450450 (7%30) x 150 Phoi tAm:
250.000

14




¢/ May can hinh: 13 loai may can chuyén dung dé can ra cac loai thép hinh &
trang thai néng. Trén mdy cén hinh, cac truc can duogc tién khoét bo di mét
phﬁn kim loai dé c6 nhiing ranh tao hinh dac biét theo thiét ké. Ma4y can hinh
6 thé bd tri mot gia can hodc nhidu gia can, cic gia can c6 thé can dugc nhiéu
lan nhung c¢6 khi mdi gia can chi can duoc mot lan tuy theo cong dung ctua
may va phu thudc vao QTCN san xuét ctia san pham.

/600 - 6900 8200 ':4—!&* 3300

|
b5 |
Ogng co dién 1 chiéu 4000KW I J .
n=0-80- 160 Vg/ph
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H.2.7. M4y céan hinh #800 dan dong chung bd tri theo hang

Gi4 can c6 thé 1a gid 2 truc hodc 3 truc. Bong co la loai dong co mdt
chiéu hodc xoay chiéu, nod phu thudc nhiéu vao viéc diéu chinh tdc do can va
trong qua trinh can co tang tdc hodc co giam tc. Trong xudng can hinh, cac
gia can dau va gifta c6 thé can nhiéu 1an, nhung & gia can tinh cudi cung chi
nén can mot 1an, c6 nhu vy san pham mdi chinh xac va dep.

Dong cd dién 1 chiéu
N = 1,800 KW
n = 0-90-100 V/ph

H.2.8. Gia can tinh 2 truc G800

15



May can hinh chia ra 3 loai: mdy can hinh ¢& 16n, cd vira va cd nho.

1 May can hinh ¢& lon:

May can hinh ¢& 10n gdm c6 may can ray dam va may can hinh c& 16n.
Day la nhiing may can hinh c¢6 duong kinh truc can ¢ > 500 mm. Xudng can
hinh ¢& 16n hodc nha may can thép hinh dugc goi la ¢& 16n khi gia can tinh
cudi cung trong xudng can phai co truc can 16n hon hodc béng 500 mm.
Khoang céach nay la khoang cach duong tdm cua 2 tryc banh rang phan luc,
con trén thuc té truc can c6 dudng kinh tir 480 530 mm.

Vé6i dudng kinh ban dau 12 530 mm , truc can vAn quay tot nho truc cac
dang nang lén dugc mot goc (8 &12)0. Khi truc mon c6 thé tién lai 15 hinh, sau
6 dén 8 lan tién lai truc can nho dan va chi con 480 mm ma van quay tt vi
truc ndi dugc ha xuéng mot goc (8 12)0. Khi truc can nho hon 480 mm thi
phai thay tryuc moi.

May can hinh c& 16n c6 duong kinh (750 ®950) mm chuyén céan thép
duong ray va cac loai dam chiu lyc thi goi 1a may can ray dam.

Céc loai san pham thép hinh c¢& 16n da s6 duoc san xuat ra trén mdy cén
hinh ¢& 16n, con lai mot s6 it duge san xuét trén may can ray dam. Céc loai
san pham thép hinh ¢& 16n ciing bao gdom cac loai thép ray, thép chit I, chit U,
thép chit T, chit L, thép goc, thép vudng, tron v.v...Cac loai san pham nay c6
kich thudc tiét dién va trong luong theo chiéu dai dugc san xuit trén may can
hinh c& 16n 650 va 550 trinh bay trong Bang 2.1:

Bang 2.1: Mot s6 san pham cta may can hinh ¢& 16n 650 va 550

Loai Kich thuéc san pham
may | Thép | Thép vuonga |Thép | Ray | Chir | Chirl Chir U [Thép goc
can | tron (mm) ban |(kg/m)| T (mm)
(mm
I (mm) ) (mm)
70x70{220x22 N°165N° IN°16iN°3
650 | 70%220 0 350 (2433 | 220 |30 0 90x90
220x220
50x500150x15 N°10aN"2 |[N°10N°2
550 | 50t150 0 300 24 | 150 0 0 75x751
150x150

D61 vo1 may can hinh 750 va 16n hon thi san pham trén c6 kich thude 16n
hon. Trong cac nha may can thép hi¢n dai, may can hinh cd 16mn cé

duong kinh
16



truc can tinh ttr 500 @t 750 mm va c6 khi 16n hon thuong dugc bd tri theo kiéu
hang va dugc chia ra 2 nhém: nhém can th6é va nhém cén tinh.
Nhom gia can tho: GOm mot gia can 2 truc dao chiéu co duong kinh
truc
D=800 mm dat ¢ hang th nhat va 1 giad can tho 3 tryc dat ¢ hang thu 2. Vat lidu
ban dau cia may céan co6 khi l1a thoi dac cling c6 khi 1a phoi. Cac gid cén tho co
nhiém vu can thd cac dam chit I, U, T va cac loai hinh ¢& 16n khéc.
Riéng ddi voi may céan thd 2 truc dao chidu nay c6 von dau tu co ban va
tong chi phi 16n hon so véi gia can tho 3 truc. Gid can thd dao chiéu nay cho
phép thay d6i luong ép theo so d6 riéng doc 1ap va cho ta mot kha nang voi

luong ép 16n vi vay ma s6 lan can dugc giam di.

Nhém gia can tinh: Gom 2 gia can trong d6 ¢6 1 gia can 3 truc va mot
gia can 2 truc. Gia can 2 truc c6 duong kinh truc 650 mm. Gié can 2 truc nay
dung dé can tinh lai lan cudi cing cho san pham. Sir dung gia cén tinh 2 truc
¢6 vu diém: Do cung vimng 16n, diéu chinh tryc nhanh va chinh xic bao dam
chét luong san phém v.v...Truc can cua gia can tinh 2 truc quay dugc nho mot
dong co riéng biét truyén dong qua truc banh rang chit V va truc khép ndi van
ning. Gitta gia can 2 truc va 3 truc ngudi ta dat du phong mot thiét bi truyén
dong bé'mg khép ndi van nang dé khi c6 mot su ¢b nao do xay ra vo1 mot truc
ndi nao cia hé théng thi truc ndi du phong s€ lam viéc. Nhu vay tat cd cac
truc can cua 2 gia can d6 van lam viéc binh thuong béng mot dong co dién
khac.

DPéi vé6i cac loai may cén hinh ¢& 16n noi riéng va can hinh hién dai
ngay nay thi cc truc can c6 sd vong quay thay doi tuong d6i rong vi c6 mot
dong co dién co kha niang diéu chinh tc do trong mot khoang rong va chinh
xac. Ngoai ra may con c6 mot hé thong dudng con lin chuyén dich phoi hoan
toan tu dong c6 may dao lat phoi, co cau dich chuyén, ban nang thuy luc va
cac co ciu co khi hién dai khac.

Pa sb céc may can hinh c& 16n loai (650 > 750) mm dugc dat trong cac
nha may can thép c6 may can Ray Dam c& 16n. Bé tri nhu vdy c6 thé san xuat
duoc tit ca cac loai thép hinh c& 16n c6 kich thudc khac nhau.

Céac loai may can hinh hién dai dung dé can cac thép hinh ¢& 16n co
chan rong, n6 khic v6i may can van ning & gia can tinh cudi cung 13 loai gia
can tinh 2 truc.

17



L \ y | |
b S
,mjz - ?& VI
3 R W i gﬂ
i o "Pﬂﬂﬁﬂ 1 'N
| L =
| lth ﬂT i;: o
-t e o= e S SN R rr_, At kI.
gl *. [ o e gﬁw
s N
552000 —=——

H.2.9. Miit bing may can hinh ¢ 16m 650
1.Phoi théi hodc thdi duc; 2. San chura phoi can; 3. May day phoi
vao 10 nung; 4. Lo nung lién tuc; 5. H chira vay sat; 6. Gia can
pha 2 truc; 7. Gian dong co dién; 8. May

cua dia; 9. May cudn, dap, ép phé li€u; 10. Gia can tho 3 truc 650;
14. May cua dia; 15. San xép san pham; 16. May nan thang; 17.
San ngudi; B¢ chtra san phém; 19. Cdu truc

May can hinh ¢& 16n thuong duge bd tri hang, d6i khi bd tri theo hinh
chit Z (con goi la ban co). Sy phan chia cac loai may céan hinh cling phu thudc
vao quy udc cua tung nudc. & Viét Nam thi sy phan chia nhu sau: may can
hinh ¢& 16n 500 c6 nghia 1a may can hinh ¢& 16n 4y c6 gia can tinh cudi cing
la gia 500.

2 May can hinh ¢& trung

San pham ctia may can hinh ¢ trung phu thudc vao nhiéu yéu t6. Mot
may khong chi can ra mot loai san pham nhat dinh ma can ra nhiéu loai khac
nhau.

Trén cac may can bd tri theo kiéu ban co (chir Z) can duoc nhiéu loai
san pham hon khi can trén may can hinh bd tri theo hang. Bang 2.2 cho biét
kich thudc va cac thong sb k¥ thuat ciia cac loai san pham may céan hinh c&
trung.
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Bang 2.2. May can hinh trung binh va céc san pham ciia ching

Cac kich thwéce caa thép hinh
May can (mm)
Tron | Vuong| Det Goc | ChitU | Chirl Ray | Chit T
B(mm
w(mm) | a(mm)| ) (mm) | H(mm) [ H(mm) | (kg/m) [H(mm)
40 X
May can| 40 40 50x50 | 80 100
450 10§ r 200 13§ r o <15 | <120
125 |125x125 120x120| 160 160
29 X
May can| 25 25 45x45 | 50
350 r r 150 i r 100 8 100
90 x
90 90 90x 90 | 100

Khi nghién ctru qua trinh cong nghé cadn nguuoi ta thdy rang: May can
lién tuc c6 nang suat rat 1on so voi cac may khac. Do d6 xu huong hién nay
nguoi ta ¢c6 gang tim cach dung may can lién tuc dé cén thép hinh c& trung

binh. May can hinh ¢& trung 13 may c6 duong kinh tryc can tinh nim trong

khoang > 350 va < 500 mm.
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H.2.10. May can hinh trung binh 450 bé tri lién tuc
1.Phoi tir san ngudi ciia may can phoi; 2. San chtra phoi can;

3. Lo nung tang nhiét; 4. Mdi han tiép méi di dong; 5. Ban

can; 6. Lo nung; 7. Hé théng con lin dan; 8. May cit dau

phoi; 9. Nhém gia can tho; 10. Mdy cét bay; 11. Nhom gia

can tinh; 12. May cat; 13. Mady cudn san phém; 14. May lat

thép; 15. May xép

thép; 16. May bo thép; 17. San lan dan san pham; 18. San lam ngudi; 19. Mdy nan

thang; 20. May cat dia; 21. May di chuyén san pham
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Thuc té thi nguoc lai can lién tuc truyén dong tap thé kho nhan duogc san
pham c6 hinh dang phirc tap. Nhu vay: Khi tao ra mot mdi quan hé hop 1y gitta tdc
do quay cua truc va lugng kéo trong mdi 16 hinh (Vi vat can bi cing hodc chung
gilta cac gia can). San pham cang c6 hinh dang phtc tap thi khé khan d6 cang 16n.
Su khac nhau vé dong hoc trong nhitng phan khac nhau cta 16 hinh sé sinh ra tmg
suat. Tri s tmg suét nay c6 thé vuot qua gidi han bén lam pha v& céc td chic cua
kim loai dan dén phé pham va gay ra khuyeét tat.

Luong ép khong ddng déu trén toan bd san pham va mbi quan hé khong dam
bao quan hé hop 1y gifta tdc do quay cua truc can va luong kéo trong mdi 16 hinh
s& dan dén 1am sai hinh dang va kich thuéc san pham.

Tir nhitng nguyén nhan trén, khi can san phdm c6 hinh dang phtc tap nguoi
ta chuwa dung mdy can lién tuc. Thuc té quy trinh cong nghé c6 hiéu qua nhat 13
dung méy can bd tri kiéu chit Z (con goi 13 ban c¢d). Dung may nay can duoc thép
hinh trung binh c¢6 tiét dién phtic tap c6 d6 chinh xac cao dung yéu cau k¥ thuat,
mat khac may moéc b tri hop 1y co khi hoé va ty dong hoa cao.

Hinh 2.11 cho ta so @ bd tri cdc may can hinh kiéu chir Z

S B
al -—

Thiét bi van chuyén -

Thiét bi van
chuyén

L

Hinh 2.11a. So dd bd tri cac may can hinh kiéu chit Z

g - - - ‘ ‘ ‘ hiét bi van

chuyén

Thiét bj van chuyén - ' >

Hinh 2.11b- So dd bd tri may can hinh chir Z 3 day bo tri
nghiéng.

-

Hinh 2.11c. Kiéu chit Z c6 nhom gia can tinh bd tri ban co.
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So gia can tho nhiéu hay it phu thudc vao kich thudc cua théi dac hoac
phoi ban dau, con s6 gia can tinh thi tir 3 - 5 gia né phu thudc vao kich thudc
clia san pham céan ra. Pudng kinh truc can thuong tir (350 @ 450) mm. Mot s6
nha may céan cii van con kiéu may can bd tri hang ( mot hang, hai hang).

Mit bang b tri thiét bi ctia may can hinh ¢& trung binh <350 b tri theo

hang
e
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H.2.12. MAy cén hinh trung binh 350 bé tri theo hang
1,2, 3,4: Nhom gia can tho 450; 5, 6, 7: Nhém gia can gitra 400;
8, 9,Gia can 300; 11: Gia can tinh 300; 12: Hop truyén luc; 13:
Hop giam toc; 14: Pong co

May can hinh 350 can ra cac loai thép tron c6 duong kinh (20 > 75)
mm, thép vuong c6 canh a = (18 x 18) > (65 x 65) mm, thép luc lang cé
duong kinh ngoai tiép tir (20 & 68) mm, thép ban ¢6 chiéu rong tir (40 > 120)
mm va day tir (5 & 40) mm, thép goc ¢ canh (45 x 45) mm dén (90 x 90) mm,
thép chit I cao 100 mm va chit U ¢6 chiéu cao tir (50 & 100) mm. ngoai ra
may con san xuat nhiéu loai thép hinh don gian va phtc tap khac.

Phoi cho may can hinh 350 c6 tiét dién ngang tir (100 x 100) dén (170 x
170) mm, dai 6.000 mm va cé trong luong tir (450 > 1.350) kg.

3 May can hinh c& nhé

May can hinh ¢& nho (bao gdm ca mdy can ddy thép) thudng duge bd
tri can vong, ban lién tuc hay lién tuc, day la cac may cén hinh c6 duong kinh
truc can tir 250 mm dén < 350 mm. néu duong kinh tryuc < 250 thi dugc goi 1a
may can Mini.

Trong lugng va kich thudc thép hinh ¢d nho phu thudc vao tiét dién cta
san pham va noi str dung theo yéu cau cua ky thuat. Cac loai san pham nay

duoc cit ra ting doan va bo lai thanh b6 c6 trong luong khoang (100 > 150)
21



kg. Céc loai day thép thi cudn thanh ting bo c6 dudong kinh cudn bén trong la
(500 & 700) mm, trong lugng tir (80 > 200) kg. Déi voi cac may can day lién
tuc thi trong lugng cudn dat to1 (250>350) kg.

Céc loai thép ban (det) dugc cudn thanh tirng bo cé hinh bau duc dé
khong lan va ciu dé dang c6 canh dai tir b= (1200 > 2500) mm. Trong
luong cudn tir (25 > 125) kg. Chiéu dai tdng cong cua thép ° duoc cudn
phu thudc vao kiéu may va kich tuudc cia phoi.

Vit lidu ban dau 1a phdi co kich thude khac nhau tuy theo kiéu may va
kich thudc cia san pham. Nhiing loai phoi thudng gip trén may can nay 1a
(40 x 40) > (80 x 80) mm, dai 9 m. Tuy thudc vao 10 nung c6 phoi dai 1.500
mm va tiét dién 1a (200 x 200) mm dé can ra cic loai san pham 16n va dai hon
binh thuong.

San pham thép hinh ¢& nho ¢ 2 yéu cau co ban sau day:

- Céc san pham can thép hinh ¢& nho phai c6 dung sai bé nhat, muyc
dich la tiét kiém kim loai.

- Cac san pham can phai co6 do sai 1éch giéng nhau va nhé nhat theo
kich thudc tiét dién trén toan bd chiéu dai vat can, diéu ay cd ¥ nghia rat 16n
khi gia cong cat got kim loai tiép theo, dic biét 1a thép tron vi n6 thudng dung
dé ché tao bulon, dinh tan, vit v.v... trén céc may tu dong. Néu khong dam
bao dugc yéu cau trén thi trude khi dua vao mdy tién ty dong phai qua budc
gia cong so bo. Day thép, néu sai 1éch kich thudc cang bé thi khi kéo nguodi
day thép tiép theo cang it 1an kéo.

Muén dat duoc dung sai bé nhat thi két cdu cua may dugc phai duoc ga
lap bén ving, 16 hinh truc can chinh x4c va diéu chinh tryc ciing phai chinh
xac.

Mot s6 thép hinh tron bé dugc san xuat ra dudi dang thép cudn (day
thép). Néu trong luong cac cudn cang 1on thi ning suat cang cao. Nang suit
thép cudn cang cao khi toan bo qua trinh can déu duoc co khi hoa va ty dong
hoé véi tdc do can 16n, dam bao su chénh 1éch gitta nhiét do dau va cudi cua

vat can la nhé nhat.
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Bang 2.3. May can hinh ¢& nhé va cac san phim ciia ching

Cac kich thwdc cua thép hinh
May can (mm)

Tron | Vuodng Det Goc Cht U | Chirl Ray Cha T
(mm) | a(mm) [B(mm)| (mm) | H(mm) |H(mm) | (kg/m) [H(mm)

20 x
May can| 16 16 x 16 20 50 60
300 60 60x60 | 100 | 60x60 65
20 X
May can| 8 8x8 20 30

250 30 | 30x30 60 | 40x40

Céc loai may cén hinh ¢& nho hi¢n dai c6 thé chia 1am 3 nhoém chinh

Sau.

May can hinh: Trén cac loai may can hinh loai ndy ngudi ta tién hanh
can céc loai san pham c6 hinh dang don gian va phtrc tap & dang thanh hodc
cudn.nhu: may chuyén cén thép ban lam nhip 6 t6, 1am 10 xo, may cén bang

thép tung cudn v.v...

May can thép day: La nhitng may bd tri hang, may can diy thép ban
lién tyc va lién tuc chuyén san xuat day thép c6 dudng kinh nho tir (5 > 9)mm
¢ dang cudn.

Hién nay trong can hinh c¢& nho ngudi ta dung nhiéu kiéu may co sé gia
can bd tri lién tuc (goi 1a may can hinh lién tuc) hodc may ban lién tuc b tri
theo hinh chit Z nghia 14 gia can tho thi b tri can lién tuc con cac gia can
tinh thi bd tri hang hodc ban cd. May can lién hop ciing duoc st dung nhiéu
trong thoi gian gan day dé can day thép va thép ban hep

Do tinh chat cong nghé va yéu cau cia san pham nén khong thé hoic
khoé dung may can lién tuc c6 cing mot ché d6 tbe do. Chung ta c6 thé nghién
clru tOi cac dang bd tri may can ¢& nho ban lién tuc hay lién tuc thudng sau:

May can hinh ¢6 nhé ban lién tuc:

Cac may trong nhom gia can thd bo tri lién tuc con nhom gid can
tinh thi can chu ky hodc can vong c6 khi to hop vong va chu ky (hinh 2.13):
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Cén vong
H.2.13. So d6 bb tri cac gia can ban
Nhém may can tho Nhém cén tinh )

lién tuc lién tuc

Nhom cén tinh bo tri vong

v

—
H.2.15. So d0 bb tri cac gia can ban T
lién tuc theo kiéu gia can tho lién
tuc, gid can tinh lién tuc - vong

Chu y:

- Céc gia can dau (0 nhom gia can thod) trong may can béan lién tuc co
nhiém vy giam kich thudc tiét dién ctia phoi ma khong c6 sy thay doi hinh
dang. Vi vy cac may nay bb tri lién tuc va dugc truyén dong chung.

- cac may nay déu can phoi co tiét dién (45 x 45) > (75 x 75) mm voi
chiéu dai 9 > 12 m. Vi trén nhém cén tinh c6 thao tac bang tay cho nén thao

tac bang tay
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cho nén tdc d6 can trén cac gia cudi cung khong vuot qua (8 > 15) mm/s.
Chinh day la nhuogc diém cua may can ban lién tuc, dic biét la khi can san
pham thép hinh ¢ nho lam cho ning suit giam. & nhiing gia can tinh cudi
cung nguoi ta dung mang vong dan vat can dn vao tryc thay strc nguoi.

- Vi nhiét 46 & dau va cubi vat can c6 sy chénh lgch kha 16n cho nén din
dén kich thudc tiét dién theo chiéu dai s& khac nhau, dung sai s& khac nhau theo tiét dién vi
ki m loai co do nhiét khic nhau. VAt can cang 16n, cang dai thi thoi gian nim trén nén
xuong cang lau do d6 dung sai theo tiét dién cang khac nhau.

Hinh 2.15. 1a mét kiéu bé tri hop 1y ciia may can hinh bén lién tuc:

] O

<

i |-
ii
O

Nhom may cén tho lién tuc
1. Méy ddy phoi va
2. May day phoi ra 1o
3. Lo nung; 4. May cat
5. San lam ngudi

H.2.15. So d0 b0 tri céc gid can ban
lién tuc theo kiéu gia can tho lién
tuc, gid céan tinh vong
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- bé khac phuc nhugc diém do, nguoi ta bd tri trén may ban lién tuc
nhom can vong va nhom céan tinh & sau nhom céan tho. Nhitng may cén nay thi

nhom gia

can tinh lién tuc chi can ra nhiing san phiam thép hinh don gian ma thoi.
Nhiitng san pham thép hinh phirc tap phai can ¢ nhém can vong.

Ngoai ra may c6 thé bd tri theo bac thang & nhom gia can tinh, may nay
dung dé can thép tron c6 duong kinh 6 > 35 mm:

—-‘mi ’QD o

Nhém may céan tho lién tuc

»
Ciciﬂj

San lam nguoi

H.2.16. So d0 bo tri céc gia can
ban
lién tuc theo ki€u gia can tho lién
tuc, gia can tinh bac thang

May can hinh lién tuc:

Céac may can hinh c& nho lién tuc thuong bo tri cac gia can nhu sau:
ngoai cac gia can co truc can bo tri ndm ngang ra con c6 nhiing gid can ding
dé ép kim loai ¢ 2 bén cho dung kich thudc vi khi can vat can khong duoc lat
tro.

mil|

1 2 3 4 5 6 7 8 9 10 1112 13

H.2.17. S0 d6 bo tri cac gid can clia méay can hinh lién tuc
Theo so d6 2.17. thi c6 13 gia can: 3 gid can (8, 10, 12) co truc bo tri
thang dung, con cac gia khac ¢ tryc bé tri nam ngang.
Trir 5 gid can (2 & 6) dugc truyén dong chung con cac gia khac déu

duoc truyén dong riéng biét dé diéu chinh téc d6 quay dugc dé dang. May cén
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nay chi yéu can cac loai thép tron tir (13 > 18) mm, thép ban cé chiéu rong
(50 > 127)

mm. Téc d6 16n nhéat cua vat khi né di ra khoi gid can cudi cung 1a 9 mv/s, 10
m/s, 20 m/s, loai may hién dai tbc d6 co thé dat dén v =50 m/s. Qua trinh can
tir dau dén két thuc hoan toan ty dong hoa. Khoang cach gita cic gia can
trong may can lién tuc phy thudc cha yéu vao thao tac ciia qua trinh cong nghé
va khi stra chira.

Trong may can lién tuc ludn co cic gia can c6 truc dugce b tri thang
dtng dé ép 2 bén kim loai. Vi vat can khong 1at trd duoc khi can trong may
can c6 gia b tri

theo hang va co truc théng ding nén mat 1an chi can dugc mot vat can ma thoi
(may c6 truc can ngang thi c6 thé can nhiéu vat cing mot lac theo nhitng 16 hinh
khac nhau).

Vit can tir gia nay sang gia khac hoan toan tu dong. Toc d6 can dat cao
nén nang suat ting cao hon (20 it 30)% so v4i may ban lién tuc, & may an day
lién tuc hién dai tc d6 can dat t6i (40 > 45) mm /s hoic t6i > 60 mys.

So d6 can thép tron trén mdy can hinh trung binh va nho duoc thé hién
qua hinh sau:

H.2.18. So dd can thép tron trén may can hinh ¢& trung va c&
nhoPhoi thép; 2. Truc can dit nam ngang; 3. Truc can dit thang
ding; Truc céan co 15 hinh dit nam ngang; 5. Truc can c6 16 hinh
dat théng dtmg; 6. Lo hinh tryc can; 7. San phém can.

d/ May can tim
M4y can tAm c6 nhiém vu can thép va cac kim loai khéc & trang thai
nong,
trang thai ngudi. San pham ciia may can tim néng cé chiéu day tir 1,5 mm dén 60
mm. May can tdm ngudi can ra cac tim va bang kim loai méng va cuc mong tir
0,007 mm dén 1,25 mm. Thuong dung cac loai may can 4 truc, 6 truc, 12 truc ... dé
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can tam. May can cang nhiéu truc thi ¢6 thé can duoc cac tAm cang mong va cang
chinh xac.

Truc can tim ludn co dang hinh tru tron xoay va doi héi c6 do chinh
xac, d6 déng déu bé mit, 6 bong cao. Khi can tAm luc can rat 16n, nhit 13 khi
can ngudi. San phim tdm ludn c6 hinh chit nhat va c6 chiéu dai nhu vo tan
cho nén san pham cta ching thudng ¢ dang cudn dé dé van chuyén.

M4y can tim c6 dic diém 1a dung gia can nhiéu truc dé can. Pau tién
nguoi ta can tim bang may can Laota, sau d6 dung mdy can 4 truc rdi dén may
can 6 truc, 12 truc, 20 truc tuy nhién chi c6 2 truc 1am viéc, tai 2 truc nay kim
loai truc tiép bién dang. Thuong thi 2 truc lam viéc dugc dan dong, cac truc
con lai 1a truc tua, cang nhiéu truc tua thi d6 day cua san phadm cang chinh
xéc. theo quy dinh ngudi ta goi mdy theo dudng kinh truc 1am viéc trudce roi
dén truc tya. Vi du: may can 4 truc 500/1.200 x 2.500, c6 nghia 1a may can co
truc tua r = 1.200mm

truc lam viéc ¢6 500 mm.
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H.2.30. M4y can tAm ngudi
6.Truc cudn; 2. Cit d& cudn; 3. Tang nha; 4. Con lan kep; 5. Truc
lam viéc; Tang cudn, nha khi can; 7. Kep thuy luc; 8. Truc ép
bang kim loai

M4y can tim thuong dung dong co dién mot chidu vi sau mdi 1an can
may lai dugc déo chiéu dé can qua can lai cho dén ltc ra san phém. Néu bd tri
lién tuc thi dong co van 1a loai mot chiéu. May can tdm co loai chi bd tri mot
gia can gidng nhu may can thép hinh, ngodi ra may may ciing dugc bé tri theo
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hang hay lién tuc. Hién nay do dau tu vao mdt may can tim rat dat tién nén
nudc ta van phai nhap 100% thép tim tir nudc ngoai.
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H.2.29. Nhom gia can tinh thép tim nong 4 truc 500/1300/2200
1.C4c con lan van chuyén; 2. Ban tiép nhan; 3. B6 phan thao d& cudn
thép; 4. Con lin dan bang thép; 5. Ban ép dan bang thép; 6. Gia can; 7.
May cit bay; 8. Con lin cing trudc sau;

9.Tang cudn thép; 10. Bo phan van chuyén san pham.
Hién nay may can tim thudng duoc phan loai theo cong dung: May can
tAm nong va may can tim ngudi. May can tim ndng day va vira cin ra cic san
pham day tir (25 > 60) mm va day vira tir (4 > 25) mm.

May can tAm ngudi dugce can o trang thai ngudi, khi can kim loai can
dugc boi tron tot dé bé mit truc can bong dep va khong bi bién dang trong khi
can vi khi can ngudi ma sat 16n va tén nhiéu ning luong.

Khi phan loai theo sy bd tri truc can thi c6 may can mot gia; may can bd
tri hang, may can bd tri ban lién tuc va lién tuc; theo su bd tri truc can lién tuc
thi c6 may can tAm nong lién tuc va may can tAm ngudi lién tuc.

c. May can ong

Khai niém: Trong cic nganh cong nghiép, cic loai éng thép duoc s dung rat

nhiéu v6i nhitng loai éng c6 dudng kinh rat bé (d = 0,5 mm) dén nhimg dng cd

duong kinh rat 16n trong cac nganh dau khi 1én dén vai mét. Cac loai ong ndy c6

loai 14 6ng han va c6 loai 6ng khéng han. Ddi voi cac loai éng nhé (d = 0,5 > 20
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mm) thi dung méy kéo éng & trang thai ngudi khong co 151 tua, con ddi voi loai to
hon thi dung may kéo c6 101 tua.
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H.2.31. So d6 kéo 6ng
, a/ Kéo khong gh‘mg truc tua; ]3/ Kéo co6 truc tua
1. Phoi 6ng; 2. Khuon kéo ong; 3. B¢ ga lap khuon khuon keo; 4. Loi tya

DPdi véi 6ng han, c6 thé can va tao hinh & trang thai nong néu éng to va
c¢6 thanh 6ng day, cac loai dng nho va mong nén can va tao hinh & trang thai
ngudi. Do vbn dau tu 16n nén ¢ Viét nam chua c6 cic may can dng khong han
ma chi c6 mot s6 nha may can dng han, nhung véi quy mo rat nho, cha yéu 1a
can Ong thép khong gi, dng din nudc nhu cong ty lién doanh bng thép
VINAPIPE (Hai phong) hodc cong ty can dng Pai nam thudc Cong ty Hoa
phat. Cac loai dng han ciia VN c6 chiéu day 16n nhat 1a 5 mm, dudng kinh dng
16n nhét (125 > 140) mm. Pa s cac san pham nay dung 1am 6ng din nudc,
guong , khung ti trong bénh vién, ban ghé v.v...

0 Pic diém: Kho khin nhat khi can dng khong han 1a viéc tao 15 ban
dau cho phoi can. Phoi can ban dau 1a mot khéi thép dic tron xoay c6 duong
kinh tr 200
dén 350 mm, dai tir 2.000 dén 4.000 mm va dang nung do6 dén (1.100 i
1.200)°C. Céc truc can c6 dang hinh tang trong quay ngugc chiéu nhau va
nghiéng di mdt goc
(8 > 12)°. Phéi can vira chuyén dong quay vira chuyén dong tinh tién va duoc
goi la phuong phép can nghiéng.

Li twa c6 gan dau twa ciing chuyén dong tinh tién dé tao 16 cho phoi
can; dudi ap luc rat 16m, 186 duogc tao hinh ma khong c6 ty phoi nao. Sau khi
can tao 16 xong, phdi can dugc tiép tuc can 6ng ¢ truc tua dé tdng giam
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duong kinh cho thanh san phdm. Néu can cic 6ng c6 dudng kinh nhé hon 20
mm thi s& kéo ngudi 6ng cho dat dén san pham mong mudn.
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H.2.32. a/ So d6 can nghiéng; b/ My can nghiéng tao phoi 6ng khong han
1. Truc can; 2. Phoi thép can 6ng; 3. Truc va 161 tya

o™ S . e

H.2.33. So d0 can giam dudng kinh dng khong han

May can 6ng han c6 phoi ban dau 1a cac loai thép tAm, thép ban va thép
bang. Thép tam va thép bang dugc tao hinh tron lién tuc trén may can udn tao
hinh bdi cadc khudn can ép c6 cac kich thudc khac nhau.

Khi 6ng tao xong hinh tron, hinh vudng, hinh chit nhat thi ciing 1a lic
cic may han diém, han tiép xac han kin ong lai dé ra san pham. Tuy theo
chiéu day va kich ¢& 6ng ma tao hinh ¢ trang thai nong hay ngudi. Cong nghé
can duogc thye hién nho may can ong bang phuong phap han han dién tiép xuc,
han ho quang v.v...

Ngay nay san pham 6ng han c6 dudng kinh rat 16n ¢ = (4.000 > 8.000)

mm.

Cong ngh¢ can 6ng han don gian va dau tu it nén dugc st dung nhicu.
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H.2.34. a/ So d6 han dng tw dong; b/ So d6 bién dang ciia bang thép khi
can uon tao ong Bang thép can ong han; 2. Thiét bi lam sach 2 bén mép; 3,
4. Céc cdp con lan udn tron thép;May han ong ty dong

Phén loai va b tri may cin ong: trong may can 6ng khong han c6 may can ong
lién tyc, may can 6ng kht hoi (sau mot hanh trinh thi qua trinh can lai duoc ldp lai
nhu ban dau), may can dng tu dong, may can ting kinh, giam kinh v.v...
M4y can 6ng han c6 may can 6ng han trong 10, may can éng han bing
hd quang, mdy can 6ng han tiép xic va may can dng han bang phuong phap
han diém. Viéc bd tri may trong xudng can ciing nhu cac loai may can khac.
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H.2.35. Hé théng can dng han ty dong
1.Bo phan thao d& cudn thép tim; 2. Mdy la phang; 3. May cat dau dudi;
4. May cat mép; 5. M4y mai mép; 6. Thiét bi phun lam sach bé mat; 7.
May d4nh bong chudt canh bén; 8. May
dan bang thép; 9. May udn tao éng; 10. May han tiép xtc; 11. May cua
phan doan dng.

d. May can hinh dic biét

Banh xe dién, banh xe ltra hodc vanh banh xe l1a nhitng san phém can
vira to vira tron, nang tir (300 > 500) kg lai c6 tiét dién rat phirc tap. Nhiéu san
pham céan khac c6 tiét dién thay d6i theo chu ky ctia mot chiéu dai goi 1a thép
chu ky; c6 loai san phém hinh cau d6 1a cac loai bi, cac loai ren v.v...
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H.2.36. Cac nguyén cong ché tao banh xe laa
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1.Théi dac; 2. Cat doan; 3, 4, 5, 6, 7 Rén ¢ép tao
phoi; 8. Tao 16; 9, 10, 11, 12 C4n tao hinh va
dinh hinh banh xe Itra
Nguyén 1y can bi 12 can ngang c6 nghia 1 vat can vira chuyén dong
quay vira chuyén dong tinh tién dé an vao 15 hinh kéc vdi can doc khi can

hinh va can tam.
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H.2.37. S0 d6 va nguyén Iy méy cén bi
1. BO phén tryc vit nén; 2. Tryc can bi; 3. Truc truyén dong; 4. Hop phan lyc;
5. Hop giam toc; 6. BPong co dién; 7. Phoi thép céan bi.

Can banh xe ltra va vanh banh xe 1ra ¢6 nhiéu cong doan hon, do 1a su
két hop cac phuong phap gia cong kim loai biang ap luc nhu rén, ép, can ... &
day nguyén Iy can va phuong phap céan rat dic biét.

35



10

= 7
: ,/ l \ — — ’4.! 12
7 15 X 3 1y '
[ [B— } S | )
J\lj_, =y t{@ﬂ il n%
> =

H.2.38. So d6 dong may can banh xe ltra

1. Truc can nghiéng; 2. Truc can théng; 3. Truc can théng ¢p bén; 4. Piston; 5. Ban
ruc; 10, 11. Xi lanlp~ép

ép; 6. Xi lanh; 7. Xilanh gia can; 8, 9. Xi lanh diéu chi
mat truc can; 13. Hop giam toc; 16. Truc dan déng ca =Lk an
dong truc can nghiéng i
4 =

H. 2.39. So' 6 can vanh banh xe

H. 2. 38. so’ 40 can banh xe

Ira

Itra
1. Truc cén ép vanh ngoai; 2, 3,6, 7. 1. Truc can ép vanh trong; 2. truc
Truc can ép
Ty ¢p dinh hudng; 4, 5. Tryc can ép  vanh ngoai; 3, 4. Truc can ép mat vanh
vanh banh
xe; 5. Truc dinh hudng

Trong banh xe Itra; 8. Banh xe Itra
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e. May duc can lién tuc

do k¥ thuat ngay cang phat trién, dic biét 1a nganh phat dan dién va k¥
thuat dién, nganh ché tao ché tao diy cap dung trong ciu truc va may ning
chuyén cho nén ngay nay nganh can kéo diy thép, day déng va day nhom trén
thé gidi phat trién rat manh. Néu dung phuong phéap cii thi phai can tir phoi
duc thoi co tiét dién 16n tir (100 x 100) dén (250 x 250) mm dé céan ra thép
tron ¢6 D = 5 & 14 mm, sau d6 méi dung phuong phéap kéo dé kéo thép xudng
d=0,1 & 2 mm. Dé giam tiéu hao nhién liéu, chi phi dau tu, ting ning suat
can, giam gia thanh san pham, nguoi ta st dung may can duc lién tuc dé tao ra

phoi c6 kich thuéec d =7 {t 14 mm.

Ngay nay cong nghé can duc lién tuc phat trién vo cing manh mé va
phd bién. Ngudi ta co thé can duic ra cac san pham thép chit I, chir U, thép
tron ¢6 d = (50 & 150) mm, phoi tim cho mdy can tim cé chiéu day (50 i 90)
mm, chiéu rong (600 & 1.500) mm, phoi thoi c6 tiét dién (80 x 80) & (150 x
150) mm, nhung théng dung nhét 1a loai phoi (100 x 100) mm va (120 x 120)
mm. Ngdy nay nhiéu nuéc phat trién trén thé gidi san xuat phoi cha yéu bing

cdc may can duc lién tuc.
Tai Viét nam, tir nhtrng nam 1990 da tu thiét ké va ché tao cac may céan

duc lién tuc dé tao phoi nhom, dong nhu Cong ty co dién Tran pha Ha noi dé

can ra cac phoi nhom 8 & dang cudn; phoi dong 7 va 14.
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H.2.40. So d6 may can dtc phoi thoi va phoi tAm lién tuc

1.Gau rét kim loai 16ng; 2. Bé chtra va diéu tiét kim loai khi duc;
3. Thung két tinh va bo phan lam ngudi kloai béng nudc; 4. HE

thong 1am ngudi bang nudc 1an 2;

5.con lan dan; 6. Thoi dtc lién tuc; 7. Con lan d&; 8. Cac con
lan ép can va dan hudng; 9. My cit phan

doan phoi

Trong cong cudc déi mdi va md cura, hién nay & nudc ta da va dang

nhap cac thiét bj can duc lién tuc ctia Thuy s§, An do. Tai nha may thép Bién

hoa (Pong nai), Nha bé (TP. H6 Chi Minh), Luu x4 (Thai nguyén), Cong ty

thép Pa nang TP. P4 ning) ... ching ta da trang bi may can dic 2 dong, 4
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dong dé san xuat phoi thép can co kich c& (100 x 100) dén (120 x 120) mm

duoc nau tur cac 10 dién ho quang.

H.2.41. So @6 may diic cin 3 dong
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CHUONG 3
TRANG BI PIEN TU DAY TRUYEN CONG NGHE CAN
THEP TAM NHA MAY CAN TAM

3.1. TRANG BI PIEN PIEN TU DAY CHUYEN CONG NGHE CAN THEP
TAM NHA MAY CAN THEP
3.1.1. Hé thong cung cap dién cho diy chuyén nha may

Hé théng cung cdp dién cho nha mdy can thép tdm duoc chia lam 2

duong. Nha may nhan ludi 22 (kV) tir hé théng dién ludi qudc gia cip. Ludi
22 (kV) nay s& duoc ha xudng 2 cip dién ap khac nhau dé cap dién cho hé
théng can chinh va cac hé théng phu khac.
Cép dién ap 22 (kV) duoc dua dan sau vao nha xudng bang cap ngdm vio nha
dién A 13 nha dién trung tam, tai ddy dién 4p s& dugc ha xudng 12 hai cép chia
ra lam 2 16 chinh d6 1a 16 3.3 (kV) va 6.6 (kV) phan chia vé cac nha dién B,
C, D trong do:

Nha A: Cung cap dién ngudn toan bd nha may.

Nha B: Cung cdp dién va chiu trach nhiém diéu khién cho céc thiét bj ¢
khu vuc HOT LINE.

Nha C: Cung cadp dién va chiéu trach nhiém diéu khién khu vuc
SHEAR LINE.

Nha D: Cung cap dién cho 10 nung.

L6 6.6 (kV) s& dojoc ha xudng murc dién ap 750 (V) boi may bién ap
MBA

22 (kV)/ 6.6 (kV) dén MBA 6.6 (kV) / 0.75 (kV): cAp ngudn dong luc
cho hai gid can chinh 2HI & 4HL Con lai ha xubng dién ap 380 (V), 220(V),
hay 440(V) dung cho cac may cit tai khu vuc cat va cac dong co phuy tro cho
gi4 can cung cac ban con lan va céc thiét bi ddn hudng ciing nhu vit nén.

L6 3.3(kV) s& duoc ha xudng cac muc khac nhau nhu 380 (V), 440 (V),
220 (V), cung cap ngudn dong lirc va ngudn diéu khién cho thiét bj khac.

Hé thong dién diéu khién

40



Hé théng dién diéu khién trong nha may can thép tim cd nhiéu loai
thiét bi dong co, PLC vé1 cac hé théng diéu khién cua nhiéu hang khac nhau:

1 KLOCKNER — MOELLER: Piéu khién céc dong co DC phan can
chinh va cac ban con lan phan shear line.

2 Bién tan cua hang Toshiba: diéu khién cac dong co AC ban con lan, hé
théng dan hudng va hé théng vit nén.

3 Fushing: Lip rép toan bd nha mdy va cac thiét bi khac.

Piéu khién trong nha may can tim dugc chia lam 3 khu vuc:

4. Khu vuc 10

5. Khu vuc Hot line: Can thoé 2HI — Cén tinh 4HI — La ndng — San ngudi.

6. Khu vuc Shear line: Cat dau — La nguoi —C4t canh — Cit thanh

pham. Nha may duoc lap trinh diéu khién ban tu dong

Nha may can thép Tam c6 thé chia ra lam 3 cong doan sau:
- Qua trinh nung phoi trong 16 nhiét
- Qua trinh can phoi

- Qua trinh xir 1y thanh pham
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3.1.2. So dd cau triic day chuyén cong nghé

> B C1
Lo nung
c2
\ 4
Ban van
chuyén tur tinh Gia can tho
A
W, V £
May cat thanh
pham F
A\ 4
A
u
Gié cén tinh
May cat canh
K
A
T1,2
L
A 4
May 1a nguoi
. S May 1a néng
0
May cat dau
I P
San ngudi |
R Q

Hinh 2.6. So d6 ciu triuc ddy chuyén can
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2.Vung nung 1100°C
3.Ving déng nhiét 1200°C

Lo nap phéi theo kiéu xich tai, chuyén té1 duong con lan, c6 cir chan so
dau dé cac phoi déu nhau méi dua vao 10 bang may day thay luc 1 xi lanh ¢o
cong suat 68 tin voi van tbe day phoi 1a 2,5m/s, phdi ra khoi 10 voi hé théng
téng phoi voi can tong chuyén dong tinh tién va duoc 1am mét bang nudc.

Lo nung chtra t6i da 20 phéi.

Cac co cau dua phoi va 1o nung phoi, day phoi ra khoi 10 duoc diéu
khién bang PLC.

Lo dot dung nhién li¢u 1a loai dau DO dugc chtra trong 2 téc chtra
ngoai khu vuc 10 nung, dau va khi dugc say khé trudc khi vao mo dét.

Khu vuc 16 nung duoc diéu khién thong qua ban diéu khién dit ¢ cac
khu vue thich hop. Phoi véi trong luong 4 tan s& duoc nung véi khoang thoi
gian 4 phut s& dugc may day phéi ra dé thyc hién cong viée can.

2/ Gia can tho.

Phoi trude khi dén gia can thé 1a nhimg phoi dat tiéu chuan tét va qua
hé thdng danh gi, con nhitg phodi khong dat tiéu chuan thi duoc loai thong
qua mot hé thong loai phoi phé bang cach diung mot thanh gat duoc diéu khién
bang mot pistong thiy khi. Sau khi 1am sach bé mat phoi dugc dua vao gia
can tho thuc hién cong doan cén tho. Gié can tho gém 2 truc can viéc truyén
dong duogc thuc hién bﬁng dong co dién mot chiéu kich tir doc 1ap.

2.Cong suat dinh mirc ciia dong co 1a: 2500kW.
3.bién 4p dinh muc: U,= 750V.

U= 440V.
+ Dong dién dinh muc: I, = 2900A.
I = 2000A.

+ Téc d6 dinh muc: V =0 — 50 100rpm.
3/ Gia can tinh.
Sau khi ra khoi gia can tho phoi dugce dua dén gia can tinh gia can tinh gdm 4
truc can va viéc truyén dong ciing dung déng co dién mot chiéu kich tir doc

A

1ap.

+ Cong suat dinh mirc ciia dong co 1a: 5000kW.
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+ Dién ap dinh muc: U,= 750V.

Uki= 440V.
+ Dong dién dinh muec: I,; = 2900A.
ki = 2000A.
0 Téc d6 dinh mirc: V = 0 — 50 — 100 rpm.

4/ May la nong.
Pong co truyén dong cho may 1a nong 1a dong co dién mot chiéu kich tir doc
1ap c6 5 tryuc can.
Thong sb chinh cta dong co:
0 Cong suat dinh murc cua dong co la: 150kW.
0 Dién ap dinh mirc: Ug= 440V.

Uki= 220V.
+ Dong dién dinh muc: I = 225A.
Ikt = 25A.

1.Téc d6 dinh mie: V =150 rpm.

5/ San ngudi.
Pong co truyén dong cho san ngudi 1a dong co dién xoay chiéu co cong xuét
67kW. C6 2 san din dong mdi san c6 thé chua tbi da 20 tAm.
6/ May cit dau.
Cit bang thiy luc véi ap luc cit 1a
7/ May la ngugi.
Pong co truyén dong cho may 1a nguoi la dong co dién mot chiéu kich tir doc
1ap c6 7 truc can.

Thong sb chinh cua dong co:

2.Cong suat dinh mutrc cua dong co la: 260kW.

3.Dién ap dinh mutc: U,= 440V,

Uk= 220V.
+ Dong di¢n dinh muec: I, = 225A.
Ikt = 25A.

+ Tbc do dinh mae: V= 150 rpm.
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8/ May cit canh.
Pong co truyén dong cho may cit canh 1a dong co dién mot chiéu kich tir doc
1ap.
Thong sd chinh cua dong co:
p Cong suat dinh mirc ctia dong co 1a: 75kW.
p Di¢n &p dinh mic: U,= 440V.
Uki= 220V.
+ Dong di¢n dinh muec: I, = 225A.
Ikt = 25A.
+ Tdc d6 dinh mie: V= 150 rpm.

9/ May cat vun.
bong co truyén dong cho may cit vun 1a dong co dién mot chiéu kich tir doc
lap.
Thong sb chinh cta dong co:
b Cong sut dinh mirc ciia dong co 1a: 55kW.
¢ Dién ap dinh muc: U,= 440V.

+ Dong dién dinh muec: I;; = 225A.
Ikt = 25A.
e. Téc @6 dinh mac: V =150 rpm.
10/ May cit thanh pham.
Pong co truyén déng cho may cit thanh pham 1a dong co dién mot chiéu
kich tur doc lap.
Thong sb chinh cua dong co:
f. Cong suat dinh muc caa dong co 1a: 45kW.
g.bién 4p dinh muc: U,= 440V.

2.Dong dién dinh mtrc: I, = 225A.
Ikt = 25A.
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+ Tbc do dinh mre: V= 150 rpm.
H¢ théng ban con lan B, C1, C2, E, F, K, L, O, P, Q, R, S, T1, T2, U, W, V,
dung dé dan phoi va gia can. Pong co truyén dong cho hé théng ban con lin
1a dong co xoay chiéu.

2.Cong suat dinh mc cua dong co 1a: 30kW.

3.Dién 4p dinh muc: U,= 440V.

4.Dong dién dinh muc: I; = 50A.

5.Toc d6 dinh mire:V = 100 rpm.
3.1.3. Nguyén ly lam viéc
1/ Qua trinh nung phéi trong 16 nhiét

Phoi cta thép tam sau khi duoc dic ra tir nha may luyén phdi s& duoc

dua dén khoang phdi ctia nha may céan thép TAm. Tai day phoi s& duoc cat
theo kich thudc cta céac loai san phdm. Con lin nap phoi s& dua phoi dén cit
chin trudc may day phoi thiy luc va s& duge day vao 1o theo yéu cau cong

ngh¢.

v

—

h a
Hinh 2.7. Kich thudc phoi can

Kich thuéc phoi trudce khi dua vao 10 nung: h =100 — 250 (mm)
a = 1550 (mm)
b=1123 - 1372 (mm)
Kich thudc phoi sau khi ra khéi 16 nung: h =9 —40 (mm)
a=6096 (mm)
b =1524 (mm)
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Khi phoi dat dén nhiét do 1150°C — 1200°C s& dugc may téng phoi diy
ra ban con lin ra phoi B, két thiic qué trinh nung phéi, bat dau budc vao qua
trinh can phoi.

2/ Qua trinh can phoi:

Phoi s& dugc day vao ban con lan B, néu phoi khong tdt hodc qua trinh
can c6 16i phoi s& dugc dua dén ban con lan loai phoi Al, phoi dugc dé nguoi
va mang di xu 1y lai.

Tir ban con lan B phdi sé dugc din vao hop danh xi dé lam xi bang
nude co 4p sut cao 120 kg/cmz.

Phéi duge lam sach s& dua vao ban con lan can C2, C2 sé& két hop voi
hé théng dan hudng trudc gia can thé 2HI dinh huéng cho phoi vao chinh
gilta gia can tho 2 tryc dé thyc hién can tho 1. Sau mdi 1an can khoang cach
gitta 2 truc can thu nho dan lai bang hé thong vit nén. Tai gia can tho sé& thyuc
hién can dao chiéu va c6 xoay phoi dé nhim muc dich can pha bé ngang va bé
doc. Viéc déo chiéu s& duogc thuc hién thong qua gia can thdé 2HI va h¢ théng
ban con lan trude va sau gia can tho. S6 1an can dao chiéu két hop véi can doc
va can ngang tai gia can tho duoc xac dinh bang cong nghé.

Khi thuc hién can th6 dugc xong, phoi s€ dugc chuyén dén hé théng
can tinh 4 truc 4HI . Phoi duoc dua vao gia can bang hé thong dan hudng va
khoang cach gitta cac truc can duoc thay doi nho hé théng vit nén. Tai gia cén
tinh 4HI, phoi thép cling duoc dao chiéu va xoay phoi gidng nhu bén can tho.
S6 lan dao chiéu két hop vai can doc va can ngang tai gia can tinh dugc xéc
dinh bﬁng cong nghé. Phoi sau khi dat dén d6 day, chiéu rong, chiéu dai hop
Iy s& dugc dua sang giai doan xur 1y thanh pham.

3/ Qua trinh xir Iy thanh pham

Sau khi ra khoi hé thong can tinh phéi xtr 1y bang hé thdng danh gi roi
moi duge dua dén may 1a néng. Phoi duoce 1am phing thong qua hé thong ban
con lan K,L cing v4i may 13 nong. Hé thdng 14 nong hoat déng co dao chibu,

thong thudng tir 3 dén 5 1an tuy theo ting loai cong nghé va san pham.
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Tam sau khi dat dén do phang can thiét s& duoc lam ngudi thong qua hé
théng san ngudi bao gém hé théng ban con lan vao/ra san ngudi O, P, Q, R va
hé théng Xich truyén CH1, CH2. Viéc str dung san ngudi 1 hay 2 va tdm luu
trén san ngudi lau hay nhanh tiry thudc vao timg loai san pham.

Sau khi tAm duoc 1am ngudi s€ dugc van chuyén ra cong doan gia cong
cit kim loai. Tai ddy may cat dau sé cit dau cua tim. Tam thép tiép tuc la
ngudi dé tao do bong va do ph:fmg cho tim.

Thong qua hé thong ban con 1anT1, T2 phdi thép s& duoc dua dén hé
théng cat canh: day tiép, chin thép, kep tam, dan huéng mdy cit canh, may
cat vun 2 mép tAm cat xtr 1y 2 canh cua phdi sao cho dat d6 rong tiéu chuan.

Dé c6 duge san pham thép tdm theo tiéu chudn ta s& thuc hién cit phoi
lan cubi cung do la cit thanh pham nham muc dich tao kich thudc chiéu dai
cho san pham.

San pham thép tim thong qua hé thng ban con lan V, W va hé thong
ban van chuyén tir tinh s& ra san dong gbi va dugc dua vao kho
3.1.4. Truyén dong dién gia can thd

Dudi day la gid can tho ciia nha may can thép Cuu Long.

Hinh 3.1. Gia can tho
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Pong co truyén dong cho gid can tho 1a dong co dién mot chiéu

(2000KW, DC 750V, 2900A, 0-40-100 rpm) , truyén dong cho 2 truc can.

Hinh 3.2. Pong co truyén dong co cho gia

He truyén dong cho gid can tho 1a h¢ truyén dong thyristor — dong co
(T-b). H¢ truyén dong T — D 1a h¢ truyén dong dong co dién mot chiéu kich
tur doc lap, diéu chinh téc do dong co bﬁng cach thay doi dién ap dat vao phﬁn
mg hodc thay ddi dién ap dit vao phan cam cua dong co thong qua cic bd
bién d6i chinh luu dung thyristor. Hé c6 thé thay di téc dd va dao chiéu quay
cua dong co.

Pong co duge diéu chinh téc d¢ qua 2 vung (Tr290 [ 3 ]):

2. Vung duéi tbc d6 co ban: nho thay doi dién ap dit vao phan tmg dong
co qua bd chinh luu ba pha c6 diéu khién (khi quay thudn ) hodc (khi quay
ngojoc). Pién ap thay d6i luon nho hon gia tri dinh mirc Ugy, con tir thong 1a
gia tri dinh mtrc.

3. Vung trén tbc do co ban: nho thay d6i dong kich tur (trc 1a thay tur
thong ) xudng dudi gia tri dinh mirc qua bd chinh luu c6 diéu khién.

Pé dao chiéu ddng co 6 2 nguyén tic sau ( Tr128 [ 2 |):

- Giir nguyén chiéu dong dién phan Gmg va dao chiéu dong kich tir dong
CO.

- Giir nguyén chiéu dong kich tir va dao chiéu dong dién phan tng dong

CO.
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Hé théng T — D ¢6 kha ning diéu chinh tron (¢ ~ 1) v6i pham vi diéu
chinh rong ( D ~ 102 + 103 ). Hé c6 d6 tin cdy cao, quan tinh nho, hiéu suét
16n, khong gay on.

Nhung lai c6 nhugc diém 1a tri s6 cosg thép, nhét 13 khi diéu chinh sau.
Dong dién chinh luu c6 bién do dap mach cao, gy ra ton hao phu trong dong

co va co thé lam xau dang dién &p nguon.

1/ So' @6 mach dong lwe ddng co can thd

bong co BCM duoc cép dién tir bd bién doi Thyristor c6 dao chiéu
TPY3, con mach kich tir MF duoc cap dién tir bd bién doi Thyristor khong
d4o chiéu HRC.

bong co can thé duoc diéu chinh téc d6 & vung dudi tdc do co ban nho
thay d6i dién ap dit vao phan Gmg cua dong co qua bd chinh luu. Pién ap thay

d6i ludn nho hon gia tri dinh mtrc Ugpy, con tir thong 1a tir thong dinh muc ¢,

750V 440V
_ P3WGORZ 3PIW60hZ

_”___1% s
505 NFB
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g HF

; SR—
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Hinh 3.3. So dd mach dong luc dong co can thod
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Chirc niing cic phan tir trong mach dién
Mach dién phan tng.

- DS: Cau dao dung dé déng dién cho mach phan tng.

- HF: Cau chi bao vé ngan mach phan ung.

- TPY3: B6 bién d6i c6 dao chiéu cap ngudn diéu chinh khai dong, dao
chiéu, va diéu chinh téc do dong co DCM (BBD1, BBD2).

- HCB: May cat nhanh dung dé dong, cit mach dién khi qua dong phu tai
va ca khi c6 dong ngan mach.

- DCL: Cuén khang dién dung dé han ché dong ngan mach dong thoi duy
tri mot tri sd dién ap & muc nhat dinh khi c6 su cb ngén mach phén ung. Khi
cudn khang méc nbi tiép phia dién 4p mot chiéu dé san phang dong dién mot
chiéu va bao vé chdng song sét trén duong diy 1 chiéu.

- DCM: May cit cham dung dé dong dién trd ham cho phan tng.

- DBR: Pién tr& him dung dé giai phong nang luong dién khi dimg hoic

gip su cb clia dong co tich lily trong qua trinh hoat dong.

Mach kich tir cia dong co.

- NFB: Cau chi bao vé ngan mach kich tir.

- MS: Cau dao dong dién cho mach kich ttr.

- HRC: B6 bién d6i Thyristor khong dao chiéu dung dé cap ngudn va
diéu chinh phan kich tir cua dong co.

- MF: Cudn khang dién dung dé han ché dong ngan mach dong thoi duy
tri mot tri s6 dién ap & muc nhat dinh khi c6 su cb ngén mach ph?m kich tur.

- TG: May phat toc dung dé do tdc d6 thyc ctia dong co gui tin hiéu phan
s do.

- A,V,n:Lacac déng hd do dong di¢n, dién ap, tdc do trong mach dién.
Nguyén ly hoat dong:

PAu tién ta dong cac thiét bi phu tro cho gia can nhu dau boi tron, nude

lam mat, quat 1am mat dong co va céc tay trang diéu khién dong co dang & vi

51



tri 0. Dong thoi kiém tra dién trd cach dién cua dong co ¢ dat gia tri yéu ciu
(R>0.4M Q).

Pit tdc do va chiéu quay cua dong co 1a tay trang diéu khién trén ban
diéu khién OD2. Tin hiéu tdc dd dat Ug duoc dit téi dau vao cua bo diéu
chinh dién 4p phan tng cua TPY3. Tin hiéu tir bd TPY3 dat t6i cac khdi diéu
khién xung tuy theo chiéu quay ctia dong co dé diéu khién mé Thyristor.
DPéng thoi tin hiéu tr TPY3 dua toi bo bién d6i HRC dé thay d6i goc mo
Thyristor qua khi xung.

Phan tmg cta dong co duoc cap ngudn tir bd bién d6i BBP1 va BBD2
tiy theo chiéu quay, con kich tir dong co duge cap nguodn tir BBP3. Khi tay
trang diéu khién dé dit téc d6 dong co va chibu quay dong co. Nhip ting toc
do duoc xéac dinh boi viée dat gia tdc bién tin hiéu vao nhdy bac tu tay trang
diéu khién thanh tin hiéu thay d6i tuyén tinh phi hop yéu cau ting tbc tdi tde
do dat cho dong co.

Trong mach gém 2 mach vong phan hdi: mach vong phan hoi dong
dién va mach vong phan hoi tde dd, va méc ndi tiép mach diéu chinh téc d6 1a
dong dién. Dua theo nguyén tic hoat dong nhu sau ( Tr136 [ 4 ]):

Hé théng hoat dong nhu sau: Thyristor ciia bo bién ddi 2 dugc hé
théng diéu khién 4 mo . Hé théng 4 duoc cdp dién tir bo khuyéch dai diéu
chinh 9 trén co s& khuyéch dai hi€u dién ap cho trude cua bo khuyéch dai
diéu chinh 6 va dién ap do dugc tir cam bién dong 10. Tin hi¢u ra cua bo diéu
toc Ug, dong thoi 1a tin hiéu cho trude cia bo diéu chinh dong dién. Vi trong
tinh chét cia diéu khién bd (6) c6 gidi han tin hiéu ra, do d6 nd co thé gidi
han dong phan tng.

Trong qua trinh khoi dong, sau khi dong dién ap cho trude, khuyéch
dai 6 dat duoc diéu khién hoan toan rat nhanh va dat gid tr1 Umax , Vi tin hi¢u
phan hoéi 4m téc d6 luc dau bang khong, sau d6 ting cing véi toc do ting. O
pha nay cua qué trinh khai dong, bo diéu chinh dong 9 giit cho dong stato c6
gia tri khong d6i khi n6 diéu khién dé thay d6i goc md cia hé théng 4 khi toc
do dong co tang.
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Hinh. 3.4: So d6 hé thépg TDD ti-ri-sto mac ndi :[iép khau phan hdi tdc do
va dong dién. 6-khuyéch dai di€u chinh phan hoi toc do c¢6 dat gici han
dién ap ra, AU,-tin hi€u di¢n ap sai s di€u chinh toc do

Qua phan tich thuc tén guoi ta théy rﬁng:
-Hé thong c6 phan tir phi tuyén hoat dong kém hon hé théng méc song

song
-V6i nhitng hé don gian, c¢6 s6 luong khau quan tinh ¢ kénh chinh nho

hon 2 thi hé song song va néi tiép c6 tinh chit nhu nhau

-Khi hé thdng phirc tap c6 nhiéu khau quan tinh & kénh chinh thi hé
théng ndi tiép tot hon.

Vé6i hé thong c6 giéi han dong dién thi ta co thé khai dong toi vu véi
thoi gian cho trude, va khong vuot qua gid tri dong dién va mé men cho
trudec.

Qua trinh dio chiéu quay cia gia can.

Khi nguoi van hanh van hanh tay trang diéu khién trén ban diéu khién
OD2 tir phai sang trai tic 13 déng co dang quay thuin s& déo chiéu quay
ngugc. Gia st BDT1 dang lam viéc & ché d6 nghich luu véi goc diéu khién oy
< z/2 con BDT2 khoa. Bong co P dugc cép dién quay thuan. Khi co6 1énh dao
chiéu, géc mo o, ting 16m hon z/2 , dong dién phan ung giam dan vé 0. Khi
cam bién dong dién phat tin hiéu, dé cat xung diéu khién dua vao BDTI1 va
BDTI1 khoa lai. Sau d6, cho tin hiéu cdp xung dé xung diéu khién tir may phat
xung toi BDT2. Goéc md a, < /2 véi gia tri tuong Gng, dién ap phan tng cla

dong co dao dau va dong co quay nguoc
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Qua trinh ham dong co.

Khi c6 tin hi¢u dung tir ban diéu khién dong co hoac khi xdy ra su ¢

hay qué trinh dao chiéu dong co, thi may cat nhanh HCB nha ra, toan bo phan

ung cua dong co cat ra khoéi ludi dién dong thoi may cat chdm dong lai mach

dién tré ham bat dau lam vi¢c. Qua trinh ham dong nang xay ra 1a do nang

luong chu yéu duoc tao ra do dong ning ciia dong co tich lily duoc trong qua

trinh hoat dong.

nhiét, ngan mach, qua ap.

2/ So' 46 mach dién diéu khién téc ¢ dong co.
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Hinh 3.5. So d6 diéu khién téc do dong co.
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Giéi thiéu chirc ning cic phan tir trong mach dién.

Q13, Q13.1, Q15, 1a cac contactor dung dé cap ngudn diéu khién cho
bo diéu khién phan tmg ctiia dong co va ngudn cho quat lam mat bo thyristor.

T13 1a bién 4p ba pha 680/380V cap ngudn cho mach diéu khién.

T15 1a bién ap 2 pha 680/220V cip ngudn cho quat 1am mat.

BLG la tiép diém cia role cho phép bo diéu khién tu diéu chinh

STR 14 tiép diém ciia role dé diéu khién chay hay ding bo diéu khién
TPY3.

SIP 1a tiép diém cia role cho phép bo diéu khién diéu chinh chirc ning
RAMP.

So do6 chan tin hiéu cta bd diéu khién:

Céac chan U, V, W 1a cac dau vao cép nguén dong luc cho bg chinh luu
Thyristor.

Cac chan 1U, 1V, 1W, 3U la cac chan dau vao cép nguén cho bo diéu
khién, va cho quat lam mat.

Cac chan 21, 27, 26 1a cac chan dau vao diéu khién tin hiéu BLG, SIP,
STR l4y tir dau ra ciia PLC.

Céc chéan 83, 84 13 cac chan dau vao bao dit cau chi ciia bo Thyristor.

Céc chan 62, 61 1a cac chan tin hiéu dau ra sd cia b diéu khién bao
qua nhiét bd Thyristor dua vao PLC.

Cac chan 0V, 431 1a cac chan tin hiéu ra tuong ty dua téi dong ho hién
thi dong dién phan tng dong co.

Céc chan 8, 28 14 cac chan tin hi¢u ra twong tuy dua téi PLC diéu khién
tdc d0 quay cua dong co khi dang quay thuan hay nguoc.

Cac chan 33, 34, 11, 14, 12 1a céc tin hiéu ra téc do dang sé cac tin hiéu
nay 1a dau vao vao PLC.

Céc chan 228, 0V 1a cac chan tin hi¢u vao tuong tu dua vao bo phat

Céc chan A1, A2 13 2 chan cp ngudn diéu khién dong co.
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TG 1a may phat toc (thuc chat 1a may may phat mot chiéu tin hiéu ra
cuia may phat tdc 1a tin hiéu dién ap mot chiéu (tin hi¢u tuong tu).

Nguyén ly hoat dong:

Pau tién dong CTT Q13 dé cip ngudn cho bién ap T13 va T15 sau do
dong CTT Q15 cap ngudn cho quat 1am mat . Tiép theo dong CTT Q13.1 cép
ngudn cho bo diéu khién. Sau d6 cho chay bo diéu khién do STR déng lai.

Trong mach dién c6 mach vong phan hoi toe do, toc do thue cua dong co
duoc do bang may phat toc tin hiéu dién ap tir may phat toc duge dua vao bod
diéu khién va bo diéu khién s& so sanh véi tin hiéu dién ap dit cia bo diéu khién
khi c6 sai 1éch bo diéu khién s& xtr 1y va xuat tin hiéu diéu khién téc ¢ cho dong

co. Dai dién ap ra ciia may phat toc 1a (0 = 45V DC) va téc do twong

g cua dong co 1 (0 = 100rpm) , ( Néu tdc d6 thuc cia dong co 13 40rpm thi
dién ap ra ctia bo phat toc 1a 18V).

Pong co truyén dong cho gia can tho s& bat ddu quay khi d6 mdy phat
tdc s& dua tin hiéu do toc dd cua truc dong co dua vé bo diéu khién. Bo diéu
khién s& xur 1y tin hiéu dé diéu chinh géc mé cua cac Thyristor (véi ché do
quay thudn) dé ting dan dién ap dat vao phan tng cia dong co. Qua trinh s&
dién ra cho dén khi téc d6 cua dong co bang véi tde d6 dat thi bo diéu khién
s& khong thay d6i goc mé cta cac Thyristor nita.

Véi Iy do nao d6 ma téc d6 cua dong co tang thi tin hiéu phan hoi tir
may phat téc s& gti t6i bo diéu khién. Khi d6 bo diéu khién sé& ting goc md
ciia Thyristor 1én 1am cho dién 4p sau chinh luu cdp vao phan Gng ctia dong
co giam xudng vi thé téc d6 dong co giam xudng dén gia tri dat thi qua trinh
diéu chinh téc d6 duoc dimg lai con qua trinh tang toc do khi toc do dong co

bi giam s€ tuong ty nhu khi khoi1 dong
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3/ So dd b diéu khién kich tir dong co.

AC 3V

I ovp
CROW - BAR

Hinh 3.6. So d6 bd diéu khién kich tur

Cac chan U, V, W 1a c4c chan cap nguén dong luc bd chinh luu ctia mach
kich tor dong co.
Chén 3U la chan cdp ngudn cho quat 1am mat bo diéu khién kich tir Cac
chan 1U, 1V, 1W 14 cac chan cap ngudn cho bd bién ddi ngudn
xoay chiéu thanh ngudn mét chéu.
Chan SIP 1a chan tiép diém cta role cho phép bo diéu khién diéu chinh
chtrc nang RAMP.
BLGF. 14 tiép diém cua role cho phép bd diéu khién tu diéu chinh Chan
61, 62 1a cac chan tin hiéu du ra sb cia bd diéu khién béo qua
nhiét bd Thyristor dua vao PLC.
Chan C, D 1a cac chan dau vao mach kich tir cia dong co.
DC CT Ia bién dong dung dé do luong dong dién mach kich tir bién
dong nay c6 dong dién phia thi cip 5A.
Chan 35, 36 1a chan tin hiéu ra sb dung dé bao 15i mach kich tur,
Chan 51, 52 1a cac chan tin hiéu ra s, dung dé canh béao 13i mach kich
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4/ So' @0 tin hiéu diéu khién bd bién doi.

Ngudn cap 24V DC cap cho cac cudn hit role mot chiéu

Céc tin hiéu ra tir role 1a dau vao cua PLC dé dua ra tin hiéu dén bao dong co
da san sang hoat dong hay chua.

AX1: Bao trang thai sin sang hoat dong ctia bo bién d6i phan tmg TPY3. Néu
G21 = 1 thi bd bién ddi chita sdn sang (do cic diéu kién vao cia bo bién d6i
chua c6 nhu quat 1am mét nhu cau chi bi dat hay thyristor chua c¢6 quat 1am
mat). Khi G21 =0 thi AX1 = 0 bd bién doi di san sang.

AX2 Béo nhiét do 1am viéc ctiia bo bién d6i phan tmg. Néu B76 = 1 hoic
B76.1 =1 thi AX2 = 0 bd bién d6i qua nhiét do mat quat 1am mat bo bién doi.
Khi B76 = 1 va B76.1 = 1 thi AX2 = 1 b¢ bién ddi khong qua nhiét .

AX3: Bao ngudn cap cho quat 1am mat bd bién doi Néu Q15 = 1 thi AX3 =1

quat da duoc cap ngudn. Khi Q15 = 0 thi AX3 = 0 quat chua dugc cip ngudn.

AX4: Béo cau chi mach dong luc. Néu G21 = 1 cau chi mach dong lyc da bi
dut AX4 =0 bo bién doi bao 16i. Khi G21 = 0 thi AX4 =1 cau chi mach dong
luc hoat dong binh thudong nén bo bién ddi hoat dong.

AXS5: Bao tinh trang nhiét d6 bo bién ddi kich tir. Néu G31 =1 thi AX5=0

bo bién d6i qua nhiét do mét quat 1am mat. Khi G31 =0 thi AX5 =1 bo bién
ddi hoat dong binh thuong.

AXG6 béo mat kich tir.

AX7 bio qué nhiét bd Thyristor . Néu G21 = 1 mét quat 1am mét thyristor thi
AX7 =1 Thyristor bi qua nhiét. G21 = 0 quat lam mat dang hoat dong. Bo
Thyristor khong bi qua nhiét.

AXS8 bao trang thai lam viéc cua bo bién d6i mach kich tir HRC.

G31 =1 thi AX8 =1 bo bién chua sin sang. G31 = 0 thi AX8 = 0 bo bién doi

da san sang hoat dong.
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Hinh 3.7. So d6 tin hi¢u diéu khién bo bién doi.
BZ coi bao 16i khi ¢6 sy ¢b bo diéu khién kich tir dong co.
MC1 Béo ngudn cap cho kich tir déng co.
RUN dén béo trang thai hoat dong kich tur.
MCI1 quat lam mat dong co.

DB2, BD3 tin hiéu ngudn cip cho may cit kich tir va phan tng cia dong co.
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Hinh 3.8. So d0 tin hiéu diéu khién bo bién d6i.
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5/ So' @6 bd diéu khién dong dién phin &ng ciia dong co.
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Hinh 3.9. So d6 bo diéu khién dong dién phan tng

dong co

Chirc ning cac phan tir trong mach dién

TPY3 la ti diéu khién bd bién doi Thyristor phan tng ctia dong co.

HCB ta diéu khién may cat nhanh.

DBR tu diéu khién dién tré ham cua dong co can thd.

DSP tu dién diéu khién PLC cia gia can tho.
OD2 1a ban diéu khién chinh diéu khién dong co trén dai diéu khién

khu vuc cén néng.

DCA 13 dong hd mot chiéu dung dé hién thi dong dién phan ung cia

dong co gia can tho.

HCB, DMC la céc tiép diém chinh ctia may cat nhanh va méy cat

cham.

DBR 1a dién tré ham.

60




TRD 14 cac bd chuyén d6i tin hiéu dong dién thanh dong dién hoic
dong dién thanh dién ap. Ngoai ra con nhi€ém vu céch ly thiét bi dién. Nguén
nudi cho bd TRD 1a ngudn AC 110V.

Nguyén ly hoat dong .

Khi déng co dang hoat dong b TPY3 xut ra tin hiéu dién ap phan tGng
cua dong co trong khoang tur ( - 10V = 0 + 10V ) tuwong ung véi dong dién
trong khoang ( - 6400A + 0 + 6400A ) tiy theo chiéu quay cua dong co, di vao
bo chuyén d6i dong dién 1mA/10mA di vao déng ho hién thi dong trén OD2
va trén to HCB. Va tiép theo qua bd chuyén d6i dong dién thanh dién ap
(10mA/10V) chuyén tin hiéu dién ap vao hé théng PLC.

Gia st khi dong co dang quay thuan véi mirc dién dp 8V thi dong dién ra
twong ung 1a (6400A = 8V) : 10V = 5120A tin hi€u dong nay s€¢ dugc dua tdi bo

TRD dau ra ciia bo chuyén doi duoc dua vao dong ho hién thi. Tir dong

hd hién thi dong dién lai dugc dua vao b chuyén doi dong dién thanh dién ap
tin hiéu ra duogc chuyén to1 PLC.

6/ So dd dién ap phan tng

HCB " DBR

X ~.%‘v
I :!";:§
l

Hinh 3.10. So d dién ap phan tng
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Chirc ning cac phan tir trong mach dién

DC V 14 d6ng ho hién thi dién ap phan tng .

TRANSOUCERS 1a bo chuyén d6i dién ap mot chiéu, tri s vao tir
750V DC chuyén dbi thanh trj s6 ra 10V DC.

KSF 1a b chuyén ddi dién ap tin hiéu dién ap vao 101V DC va tin hi¢u
rala 10V DC. C6 nhiém vy cach ly dién ap.

OP1 14 ban diéu khién cac thiét bi phu tro cho gia can thd nhu bom dau
boi tron, dau thuy luc quat lam mat dong co, bom nudc 1am mat géi truc dong
Cco....

Nguyén ly hoat dong.

Pién 4p phan tng cua dong co xuat ra 750V DC qua bo chuyén doi
dién 4p xuét ra dién ap 10V DC qua bd TRD dua vao dong ho hién thi dién
ap trén ban OP1 va ta HCB. Tin hiéu dién ap nay con duoc dua vao hé thong
PLC.
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7/ So' 40 mach phan hoi téc 46 dong co gia can.
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Trong d6 rpm 14 dong ho hién thi téc d6 cua dong co can

Hinh 3.11. So do phan hoi toe do dong co

Khi dong co dang hoat dong va tuy theo chiéu quay, may phat tbc do
tdc do thyc ctia dong co trong khoang tir (0 + 100 rpm) va dua ra tin hiéu dién
ap tuong tmg ( -45V = 0 = 45V) vao bd TPY3 bo nay sé& thuc hién diéu chinh
cung voi tin hiéu dat va dua ra tdc do yéu cau. Tin hiéu toc do cua dong co tur
bd TPY3 duoc dua thang vao ddéng ho trén ban OD2 va ti HCB va tiép tuc
chuyén vao b chuyén d6i tin hiéu dién 4p dau vao bd chuyén doi 1a 45V DC

va dau ra bo chuyén doi 1a 10V DC dua vao PLC tin hiéu vao PLC.
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8/ So' @0 diéu khién va hién thi téc o dai dong co.

HCB [ DBR :’

Hinh 3.12. So d6 diéu khién va hién thi tbc d6 dai.

Khi ¢6 tin hiéu yéu cau téc do tir tay trang diéu khién trén ban diéu
khién téi PLC dua vao b chuyén d6i TRP (10V, 100rpm). Tin hiéu dién ap ra
ctia bo chuyén d6i duoc dua toi bd didu khién TPY3 bo diéu khién s& xuét ra
tin hiéu diéu khién téc d6 dong co theo mirc dién ap tuong tng. Con toc do
dai thyc cua dong co qua bd chuyén d6i dua ra tin hiéu dén ap va dua vao
ddng hd dé hién thi trén ban diéu khién chinh OD2.

Gia st khi gat tay trang diéu khién sang phai dong co quay ngugc voi
cap tdc d6 1 (40rpm) thi dién 4p twong Gng sé& 1a [ 40rpm * (-10)V ]:100rpm =
-4V tin hiéu dién 4p nay s& dugc PLC chuyén vao bd chuyén doi dién ap -4V
— -4V. Pau ra cua bod chuyén doi dién ap -4V dua vao bo TPY3 dé so sanh
v6i tin hiéu téc d6 thyc tir may phat toc. Bo TPY3 sé& diéu chinh dé dap tng

toc do yéu cau.
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Dé hién thi téc d6 m.min (m/phat), tin hiéu téc do dat (10V/250m.min)
chuyén tin hiéu dién ap vao bd TRD va dau ra caa b chuyén doi dién véi ti 18
chuyén d6i 1a (10V/10V) s& dugc dua ra hién thi. Gia sir toc do dat 1a
200m.min thi dién ap tuong Gng sé€ 1a (200m.min * 10V) : 250m.min = 8V tin
hi¢u dién &p nay s€ dua vao bo chuyén ddi va tin hiéu dién ap ra s¢ dua toi
ddng ho hién thi téc d6 1a 200m. min.

9/ So' @6 b diéu khién dong dién mach kich tir ciia dong co.
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Hinh 3.13. So d6 bo diéu khién dong dién mach
kich tir ciia dong co.

Trong mach kich tir ¢é cac phan tir sau:
DC CT: b6 bién dong mot chiéu.
SPY: Bo chuyén d6i nguén tir AC 110V thanh DC 15V nudi cho bién dong.
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Tin hiéu dong ra tir bo bién dong dua t6i b chuyén d6i TRD vdi tri s6
chuyén doi (ImA / 10mA), tin hiéu ra cua bd chuyén doi s& duge dua tdi
ddng ho hién thi dong mach kich tir trén ban diéu khién thiét bi phu OP1 va ti
HCB. Tin hiéu tir hai déng ho hién thi s& dua ti bd chuyén ddi va dua vao
PLC.

10/ Mach dién ap mach kich tu.
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Hinh 3.14. Mach dién ap mach kich tu

Tin hiéu dién ap kich tr dugc dua théng vao d6ng ho hién thi trén ban
diéu khién thiét bj phy OP1 va td HCB. Tin hiéu tir 2 déng hd duoc dua t6i
dau vao cua bd chuyén doi va tin hiéu ra cta bo chuyén doi dugc dua vao

PLC.
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11/ So' @6 mach dién bao vé nhiét dd cho ddng co.
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Hinh 3.15. So' d0 mach dién bao vé nhiét do cho dong co.
Pt 100 14 nhi¢t di¢n tré hay con goi 1a bd cam bién nhiét dién tré kim loai.

Nguyén Iy 1am viéc caa Pt 100 1a: O 0°C dién tré caa cam bién la
100 @ . Tin hiéu dau ra caa Pt 100 1a dién tré twong ung véi cc gid tri nhiét
d6. Nguoi ta dua vao 1 ngudn dong co gia tri khong doi ta thu duoc tin hiéu
dién ap ti 1&€ voi gia tri dién tré ciia Pt 100 hay chinh 1a ti 1¢ voi gia tri nhiét
dd. Tin hiéu nay dugc dua to1 dau vao cua PLC.

Néu nhiét d6 nhé hon 75°C cam bién nhi¢t do s€ khong hoat dong nén

dong co hoat dong binh thuong.

Néu nhiét do 16n hon 75°C cam bién nhiét s& hoat dong va dua tin hiéu vao hé

théng PLC yéu cau dung dong co.
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KET LUAN

Qua thdi gian nghién ctu va tim hiéu cac day chuyén can Dugc su
hudng din, chi bao chu déo cua giang vién TH.S Dinh Thé Nam Em di hoan
thanh d6 an tot nghiép va giai quyét mot sé van dé sau:

Nghién ctru va nim bit duoc vé nha may can
- Tim hiéu hé théng cung cap dién .
- Dic biét day chuyén can tAm:

+ Céc cong doan cta day chuyén can tim.

+ Nghién ciru thiét bi trong day chuyén.

+ Truyén dong dién gia can tho.
- Pi sau nghién cru truyén dong dién cho gia can thd mo phong cho dong co
dién truyén dong cho gia can. Tuy nhién dd 4n con mot sd han ché nhu phan
phan tich truyén dong dién cho gia can tho chua dugc chi tiét do thiéu tai lidu.
Chuong trinh mo6 phong cho dong co can thd voi thong sd tugng trung.

Em xin chan thanh cam on t6i TH.S Pinh Thé Nam di giup d& va
hudng din em rat nhiéu trong sudt qua trinh thuc hién d6 an.

Em rat mong dugc su chi bao, gop y va gitp d& cua cac Thay co trong
Khoa va cta cac ban dé ban d6 4n duoc hoan thién.

Em xin chan thanh cdm on!
Hai Phong, ngay thang nam 2019
Sinh vién

Pham Vin Tuyén
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