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MO DAU

Hoa chung khong khi méi ctia su phat trién kinh té toan cau, nén kinh té
nuée ta cling dang c6 nhimg budc phat trién manh mé dén khong ngimg. Sy
thé hién 16n nhét va rd rang nhat 1a nudc ta di tro thanh mot thanh vién tha
150 cia WTO. Vi sy phat trién chung ctia nén kinh té nhu vay, viéc ning cao
s6 luong, chét lugng cling nhu cac nganh dich vu san phém cuia nganh cong
nghiép noéi chung va cong nghiép san xuét can thép néi riéng cling trd 1én
quan trong.

Vi 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 xuat thép c6 von dau tu trong nudc va nudc ngoai.

Sau qua trinh hoc tdp va ren luyén tai truong duoc sy phan cong cua
nha truong va bd mon, em da duoc giao dé tai tot nghiép: “NGHIEN CUU
CAU TAO VA NGUYEN LY HOAT PONG CUA MAY CAN, PI SAU
TIM HIEU UNG DUNG CUA BIEN TAN TRONG MAY CAN THEP”
do thay gido ThS. Pinh Thé Nam huéng din. P6 an c6 bd cu gdm 3 chuong:
Chuong 1. May can va lich sir phat trién ctiia may can.

Chuong 2. Phén loai may can va diy chuyén cong nghé can thép tam.

Chuong 3. Bién tan va bd diéu khién dong co khong dong bo 3 pha bang bién
tan trong may can.



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

1.1. LICH SU PHAT TRIEN CUA MAY CAN

Tir xa xua , con ngudi chi biét dung nhing vat thé tron bang da hoic bang g
c¢6 dang hinh tru tron xoay dé nghién bot 1am banh, ép mia lam duong, ép cac
loai dau lac, 6 liu, huéng duong, vimg v.v... Nhimg vat thé hinh try tron xoay
nay dan dan duoc thay bang dong, nhém hodc thép va duoc ché tao thanh
nhimg chiéc truc can d& dang thao lip trén nhimg bo may c6 khung gia can, tir
d6 may can di hinh thanh. Nhitng chiéc truc can lac dau nho bang cb tay, cd
chan ngudi, truc quay tron nho sirc ngudi. Khi san xuat doi hoi ning suét cao,
tryc can ngdy cang lon , may can ngay cang to, con nguoi khong thé quay
duoc nira, thé 1a ngudi ta dung trau, bo hodc ngua dé kéo. Vi vay cho dén nay
thé gidi van dung don vi do cong suit cia dong co 1a kW hodc ma luc ( stc
ngua ). Nam 1771, may hoi nudc ra doi, luc ndy may can duogc truyén dong
quay bang may hoi nudc. Tir khi dién ra doi, may can dugc dan dong bang
dong co dién. Pén nay c6 nhimg may can thép duoc din dong bai nhimg dong
co cd cong sut tir 5.000 dén 7.800 kW, truc can c6 duong kinh (@) bang
1.300--2.000mm, mdy niang hang trim tan, cac may phuc vu cho quy trinh
cong ngh¢ va cac thiét bi phu khac c6 té1 vai chuc chiéc va co téng trong
luong 1én t6i vai ngan tin. Ngay nay do su hoan thién va tién bo khong nging
vé khoa hoc ki thuat cho nén céc may can hoan toan dugc diéu khién tu dong

va lam vi¢c theo chuong trinh.




1.2. KHAI NIEM VE SAN PHAM CAN

San pham can dugc str dung khap moi noi, tir cdc nganh céng nghiép
ché tao 66, xe lira, may cdy, xe ting, trong cong nghiép ché tao may bay, tén
Itra, trong ché tao tau thuy dén cic nganh cong nghiép xay dung dan dung, xay
dung cau duong, phat thanh truyén hinh, trong céng nghiép dan dung v.v... vi

vay ma nganh can dugc cht y va phét trién manh trén thé gioi.

Vit lidu duoc ding pho 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 lam cot thép cot pha cho nhiing ngdi nha cao choc
troi, dé ché tao nhimg dudng day cap quang, nhitng duong diy dién va dién
thoai néi tir mién qué nay dén mién qué khéc; thép duong ray 1am nén nhiing
duong xe lira, thép 14 trang thiéc dung dé 1am hop dung hoa qua va dung thuc
pham . Nhom tdm, thép tAm khong gi dung dé ché tao xong, chao, ndi, dung

trong trang tri ndi that v.v...

San pham can c6 nhiéu ching loai khac nhau nhu thép hinh, thép tam,
thép ong va cac loai san pham c6 hinh dang dic biét nhu céac loai ren, cac loai

bi, banh rang, banh xe Iura ...

Thép tAm duoc tng dung nhiéu trong cac nganh ché tao tau thuy, 6 t0,
may kéo, ché tao may bay, trong ngdy dan dung. Chung dugc chia thanh 3
nhom:

-Thép tam day: s = 4 - 60 mm; B = 600-5.000 mm; L = 4000 - 12.000
mm

-Thép tAm méng: S =0,2 - 4 mm; B = 600 - 2.200 mm.

- Thép tAm rit moéng (thép 1a cudn): S = 0,001- 0,2 mm; B = 200 -
1.500 mm; L = 4000 - 60.000 mm.

Thép 6ng :duoc sir dung nhiéu trong cac ngang cong nghiép dau khi, thuy

loi, xay dung... Chung duoc chia thanh 2 nhoém:

- 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.

-ong can ¢6 han:duoc ché tao bing cach cudn tAim thanh dng sau d6

can dé han giap mdi voi nhau. Loai ndy duong kinh dat dén 4.000 -
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8.000 mm; chiéu day dat dén 14 mm.

Thép hinh c6 rat nhidu chung loai, co san pham véi tiét dién don gian
cling cO san
pham voi tiét
dién rat phuc

tap:
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Hinh 1.1. Mot 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 di biét dung nhimg vt bang gb hodc da c6 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 dugc ché tao
thanh nhiing truc can duoc lip trén nhimg khung gia can dé tao thanh nhiing
may can tur thd so dén hién dai. Ban dau truc can duoc quay bﬁng suc nguoi
roi dén trau bo sau do duoc may can dugc dan dong béng may hoi nudc roi
dén cac dong co dién c6 cong suat 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 can 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 1a may can hinh, may c4n ra thép tdm goi 1a may can tim, con may
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can 6ng chuyén dung dé can ra cac loai 6ng v.v... May can gém 3 bd phan hop
thanh: ngudn ning luong, bd phan truyén dan dong va gia can.

a/ Gia can: 1a noi tién hanh qua trinh can bao gdm: cac truc can, gbi, 6
do truc can, hé théng nang ha truc, hé théng can br:ing truc,than may, hé théng
dan phéi, co cau lat tré phdi ...

b/ Hé thong truyén dong: 12 noi truyén mémen cho truc can, bao gdm
hop gidm tde, khép ndi, truc ndi, banh da, hop phan luc.

¢/ Ngudn ning hrong: 13 noi cung cp niang luong cho may, thudng
dung céc loai dong co dién mot chiéu va xoay chiéu hodc céac may phat di¢n.

\U 14

i3

Hinh 1.2. So d6 méy can
|- nguén dong luc; 11- HE théng truyén dong; III- Gia can
1:Truc cén; 2: Nén gid can; 3: Truc truyén; 4: Khop ndi truc
truyén; 5: Than gid can; 6: Banh rang chir V; 7: Khép ndi truc; 8
:G14 can; 9: Hop phan luc; 10: Hop
giam tbe; 11: Khop ndi; 12: bong co dién

Can thép 1a mot trong nhimg nganh gia cong kim loai bang ap luc, day

1a mot phuong phép gia cong khong phoi, tao hinh nhd kha ning bién dang
déo ctia kim loai ma khong can phai cat got nén tiét kiém duoc nhiéu kim loai.

12



CHUONG 2

PHAN LOAI MAY CAN VA DAY CHUYEN CONG NGHE CAN
THEP TAM

2.1. PHAN LOAI MAY CAN

Céc loai may can dugc phan loai theo cong dung, theo s6 luong va
phuong phap bd tri truc can, theo vi tri truc can.

2.1.1. Phén loai theo cach b tri gia can

1 M4y c6 mot gia can (mdy can don a): loai ndy chu yéu la may can
phoi théi Blumin hodc may can phoi 2 hoac 3 truc.
2 May can bd tri mot hang (b) duoc bé tri nhiéu 16 hinh hon.

v
1
b/ i :
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3 May can ban lién tuc (H.2.1): nhom gia can thé duge b tri lién tuc, nhém

gia can tinh duoc bé tri theo hang. Loai nay thong dung khi can thép hinh ¢& nho.

EE/‘ N [Xi\‘ Eg/lf
)

¥ I 2
Al W B, O 3

't :
a) (
(

Hinh 2.1. Mit bang b tri may can lién tuc va can vong 1.
Dong co di¢n; 2. Hop giam tdc; 3. Hop banh rang truyén luc; -m
Gia can;

a/ Nhom gia can tho lién tuc; b/ Nhom gid can tinh bd tri
theo hang

4 May can lién tuc (H.2.2): cac gia can dugc bd tri lién tuc, mdi gia chi thuc
hién mot 1an can. Pay 13 loai may c6 hiéu sut rat cao va ngdy cang dugc st dung
rong rai. BO truyén dong cia may co thé tap trung, timg nhom hay riéng 1é.

Trong may can lién tuc phai luén luon dam bao mbi quan hé:

Fi.vi = Fo.vo = Fa.vz = Fuvy .. = FLVp; trong dO F va v 1a tiét dién ctia vat can va
van toc can cua cac gia can tuong ing.

I6 nung vao san lam nguoéi

— SERERSERIENESROININ
& d e &

g ©on 213 15 6

Hinh 2.2. May can hinh lién tuc #400

2.1.2. Phén loai theo s6 lwgng va sw bo tri truc can

1 Mady cdn 2 truc ddio chiéu: sau mot 1an can thi chiéu quay cia truc lai
dugc quay nguoc lai. Loai nay thuong dung khi can phé, can phéi, can tim day.

2 Mady cdn 2 truc khéng dio chiéu: dung trong can lién tuc, can tim mong.

3 May cdn 3 truc: c6 loai 3 truc can c6 duong kinh béng nhau va loai 3 truc
thi 2 truc bang nhau con truc 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 duoc
dung nhiéu khi can tAm ndéng va nguoi.

14
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Hinh 2.3. Cac loai gid can
a: Gia can 2 truc; b: gia can 3 truc; c: Gia can 3 truc lauta; d: Gia can
4 truc

5 Mady cdn nhiéu truc: Ding dé can ra cac loai tim mong va cuc mong.
May c6 6 truc, 12 truc, 20 truc v.v... c6 nhitng may duong kinh cong tac nho
dén
3,5 mm dé can ra thép mong dén 0,001 mm.

6 Mdy diic cdn phéi théi va tim lién tuc: iy 1a loai may dtc can hién dai,
hién nay dugc dung rat nhiéu trén thé gidi ciing nhu & Viét nam dung dé ché tao
phéi cho thép hinh chit I, chit U ¢ chiéu day than ban dau tir 50 - 90 mm, thép tron
¢6 = (50 - 150) mm, phoi tAm cho may can tim co chiéu day tir (50 - 90) mm va
chiéu rong tir (600 - 1.500) mm, phdi thoi co tiét dién (80 x 80)- (150 x 150) mm.

15



Hinh 2.4. a/ Gia can 6 truc; b/ May duc can phdi thédi; ¢/ Gid can thép bang
modng lién tuc

7 Mdy cdn hanh tinh: Loai nay c6 nhiéu truc nho tua vao 2 truc to dé lam bién
dang kim loai. M4y nay c6 cong dung 1a can ra thanh pham c6 chiéu day rat mong
tir phoi day; Mdi mot cdp truc nho sau mdi lan quay lam chiéu day vét can mong
hon mot ty. Vat can di qua nhiéu cip truc nho thi chiéu day mong di rat nhiéu.

Phoi ban dau c6 kich thudc day S = 50 - 125 mm, sau khi qua may can hanh
tinh thi chiéu day san pham c6 thé dat t&i 1 - 2 mm.

San phdm g
lo tang cuén +
B S
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Hinh 2.5. So' d0 mdy cén 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: Truc tua; 6: Truc 1a san phém.
8 Mdy cdn van néng: loai nay truc can vira bd tri thang dtng vira nim
ngang. May dung khi can dam chit I, may can phdi tam ...
9 Mdy cdn truc nghiéng: dung khi can dng khong han va may ép déu éng
2.1.3. Phan loai theo cong dung

Day 1a cach phan loai dya vao muc dich st dung may, vao san phém cua
may va vao cong viéc va QTCN ma may dam nhiém dé goi tén va phan loai.

a/ May can pha: dung dé can pha tir thoi thép duc gdbm c6 may can phdi thoi
Blumin va may can phoi tim 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 chiéu. May can pha 2 truc dao chiéu thi phai dan dong bang dong co
dién mot chiéu va c6 duong kinh D =950 - 1400 mm.

b/ May can phéi: dit sau may can pha va cung cap phoi cho mdy can hinh va
may can khac. Day 1a loai may can 2 truc dao chiéu va | oai may can 3 truc dung dé
san xut ra phoi can (thuong 14 phoi thoi co tiét dién vudng, phoi tim c6 tiét dién
hinh chit nhat va phai tiét dién tron)

17
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Hinh 2.6. Mdy cén phdi thoi @950 ’
5. Khép ndi dia; 2. Hop phan luc; 3. truc khdp noi; 4. Co cau nén
truc;Ranh tryc can; 6. Khung gia can; 7. truc can; 8. L6 hinh truc

can

Bang 2.1. Cac loai may can

ha va can phoi

Tén may
can Pudng kinh truc |G théi dic San lwong
(mm) (thn)  |Kich thwéc san pham (Mm)| t4n/nim
May can pha 2[790-1.20 0 .
‘ 1,2-16  |(120x120)-(450x450) (60.000 dén
truc dao chicu (75x250)-(500x1.500) [350.000
Truc ngang
May can phoi
tAm 1.100-1.500 (65-300) x (700-2.000) | > 250.000
Truc dung 680-
940 6,5-32
May can phoi (38 x 38) -(160 X 160)
3 truc va p%l(Ol cho cac may
500-800 <15 can tam mong. h0.000 dén
40.000
(200 x 200)-(300 x At gas
Nhém 1: 300) Phoi thoi
May can phdi 60.000 dén
lia Y on PROT 1600-850 1,2-16 350.000
1en tyc Nhém 2: 450- (55 X 55)- (200X 200) |, oz
450 (7x30) - 150 ol tam.
250.000
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¢/ May can hinh: 13 loai may can chuyén dung dé can ra cac loai thép hinh &
trang thai nong. Trén mdy can hinh, cac truc can dugc tién khoét bd di mot phén
kim loai dé c6 nhitng ranh tao hinh dic biét theo thiét ké. May can hinh c6 thé bd
tri mot gia can hodc nhiéu gia can, cic gia can co thé can dugc nhiéu lan nhung co
khi mdi gia can chi can dugc mot 1an tuy theo cong dung ctia may va phu thudc vao
QTCN san xuét cua san pham.
6900 — | ' 5200 ]; ‘ —+— -)!!/z

j..__ 0 I

1
| DOng co dign 1 chibu 4000KW i ‘ A E::
n«0-80C - 160 Vaiph | : =
L h e = T
| _ v J . :
sl U§ § S Se— :
D E | 20pooln =T { .1 )
; I S -
PR | i 2 e O
S O A S B I, : I -

Hinh 2.7. M4y can hinh @800 dan dong chung bd tri theo hang

Gi4 can c6 thé 1a gia 2 truc hodc 3 truc. Dong co 1a loai dong co mat chiéu
hodc xoay chiéu, no phu thudc nhiéu vao viéc diéu chinh tbc do can va trong qua
trinh can c6 tang tdc hodc co giam tdc. Trong xudng can hinh, cic gia can dau va
giita c6 thé can nhiéu 1an, nhung & gia can tinh cudi ciing chi nén can mét lan, co
nhu vay san pham méi chinh xéac va dep.
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Hinh 2.8. Gid cén tinh 2 truc ¢800

May can hinh chia ra 3 loai: may cén hinh c& 16n, c& vira va cd nho.

- May can hinh ¢& lon:
May can hinh ¢& 16n gdm c6 mdy can ray dam va may can hinh c& 16n.
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Pay la nhitng may can hinh ¢6 duong kinh truc can @ > 500 mm. Xuong can
hinh ¢& 16n hoac nha may can thép hinh dugc goi la ¢& 16n khi gia can tinh
cubi cung trong xudng can phai co truc can 16n hon hodc bang 500 mm.
Khoang cach nay la khoang cach duong tam cua 2 truc banh rang phan luc,
con trén thuc té truc can co duong kinh tir 480 -530 mm.

Vé6i dudng kinh ban dau 14 530 mm , truc can van quay tot nho truc cac
dang nang lén dugc mdt goc (8 -12)0. Khi truc mon c¢6 thé tién lai 15 hinh, sau
6 dén 8 1an tién lai truc can nho dan va chi con 480 mm ma van quay tdt vi
tryc ndi dugc ha xuéng mot goc (8 - 12)°. Khi truc can nho hon 480 mm thi
phai thay truc mai.

May can hinh ¢& 16n c6 duong kinh @(750 -950) mm chuyén can thép
duong ray va cac loai dam chiu lyc thi goi la may can ray dam.

Céc loai san pham thép hinh ¢ 16n da sé dugc san xudt ra trén may can
hinh ¢& 16n, con lai mot sd it duoc san xuat trén may can ray dam. Cac loai
san pham thép hinh ¢& 16n ciing bao gém céc loai thép ray, thép chir I, chit U,
thép chit T, chir L, thép goc, thép vudng, tron v.v...Céc loai san pham nay co
kich thuée tiét dién va trong lugng theo chiéu dai duoc san xuét trén may can
hinh c& 16n 650 va 550 trinh bay trong Bang 2.1:

Bang 2.1: M6t sb san pham ciia may can hinh ¢& 16n 650 va 550

Loai Kich thudc san pham
may Thép tron Thep vuéng a | Thep | Ray [CharT| Chirl Cht U |Thép goc
can (mm) ban |(kg/m) (mm)
@(mm) (mm) (mm)
70x70+220x22 016=N°IN16-N°
X ; X 3N016 =N"|N 160. N"3/90x90
650 (70+220 350 [24+33| 220 +220x22
0

550  [50+150 0 00 | 24 |0 | ° 0 |rxise

- 150x150

Péi voi may can hinh 750 va 16n hon thi san pham trén c6 kich thudc 16n
hon. Trong cdc nha may can thép hién dai, may can hinh c& 16n co
duong kinh

tryc can tinh tir 500 - 750 mm va ¢ khi 16n hon thuong duoc bé tri theo kiéu
hang va dugc chia ra 2 nhém: nhém can thoé va nhom cén tinh.

+ Nhom gia can tho: Gom mét gia can 2 truc dao chiéu c6 duong kinh
truc

20



D=800 mm dat ¢ hang thi nhét va 1 gia céan tho 3 truc dat ¢ hang thr 2. Vat liéu

ban dau cuia may cén co6 khi la thdi dltc cling c6 khi 1a phéi. Cac gia can tho co
nhiém vu can tho cac dam chir I, U, T va cac loai hinh ¢& 16n khac.

Riéng dbi voi may can tho 2 truc dao chiéu nay cé von dau tu co ban va

téng chi phi 10n hon so véi gia can thd 3 tryc. Gia can thd dao chiéu nay cho

phép thay doi lugng ép theo so do riéng doc 1ap va cho ta mot kha ning véi

lugng ép 16n vi vay ma so lan can dugc giam di.

+ Nhom gia can tinh: Gom 2 gi4 can trong d6 ¢6 1 gia can 3 truc va mot
gid can 2 truc. Gia can 2 truc ¢6 duong kinh truc 650 mm. Gié can 2 truc nay
dung dé can tinh lai 1an cudi cung cho san pham. Sir dung gia can tinh 2 truc
c6 wu diém: PO ctng viing 16n, diéu chinh tryc nhanh va chinh xac bao dam
chat luong san phém v.v...Truc can cua gia can tinh 2 truc quay dugc nho mot
ddng co riéng biét truyén dong qua truc banh ring chit V va truc khép ndi van
nang. Gitra gia can 2 truc va 3 truc ngudi ta dit du phong mot thiét bi truyén
dong bang khép ndi van ning dé khi c6 mot sy ¢d ndo d6 xay ra voi mdt truc
ndi ndo cua hé théng thi truc ndi du phong s€ lam vi¢c. Nhu vay tAt ci cac truc
can cua 2 gid can do van lam viéc binh thuong bﬁng mot dong co dién khac.

DPéi véi cac loai may cén hinh c& 1én ndi ri€ng va cén hinh hién dai
ngay nay thi cac truc can c6 sd vong quay thay doi tuwong dbi rong vi c6 mot
dong co dién co kha ning diéu chinh tdc do trong mot khoang rong va chinh
xéac. Ngoai ra may con c¢6 mot hé thdng duong con lin chuyén dich phdi hoan
toan tu dong c6 may dao 1at phoi, co cau dich chuyén, ban nang thuy luc va
cac co cau co khi hién dai khéc.

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. B6 tri nhu vay co6 thé san xuat
duoc tit ca cac loai thép hinh cd 16n c6 kich thudc khac nhau.

Céc loai may can hinh hién dai dung dé can cac thép hinh c& 16n co
chan rong, n6 khac v6i may can van ning & gia can tinh cudi cing 1a loai gia
can tinh 2 truc.
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Hinh 2.9. Mit bang mdy can hinh ¢& 16n 650 9
1. Phoi théi hodc thoi duc; 2. San chira phoi can; 3. May day phoi
vao 10 nung; 4. Lo nung lién tuc; 5. H6 chtra vay sat; 6. Gia can
pha 2 truc; 7. Gian dong co di¢n; 8. May
cua dia; 9. May cudn, dap, ¢p phé li€u; 10. Gi4a can tho 3 truc 650;
14. May cua dia; 15. San xép san pham; 16. May nan thang; 17.
San ngudi; B¢ chura san phém; 19. Cdu truc

May céan hinh ¢& 16n thudng dugc bé tri hang, déi khi bé tri theo hinh
chir Z (con goi 1a ban co). Su phan chia cac loai may can hinh cling phu thudc
vao quy udc cua tirng nude. & Viét Nam thi sy phan chia nhu sau: may can
hinh ¢& 16n 500 c6 nghia 1a may can hinh c¢& 16n dy c6 gia can tinh cudi cliing
la gia 500.

- May can hinh ¢ trung

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

Trén cic may can b tri theo kiéu ban cd (chit Z) can duoc nhiéu loai
san pham hon khi can trén may can hinh b tri theo hang. Bang 2.2 cho biét
kich thudc va cac thong sb k¥ thudt ctia cac loai san phim may can hinh ¢&
trung.
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Bang 2.2. M4y can hinh trung binh va céc sin phim ciia chiing

Cac kich thuwdc ciaa thép hinh (mm)
., | Tron | Vudéng| Det Goc | ChuU | ChrI | Ray | Cher T
May can B(mm
e(mm) | a(mm) | ) (mm) | H(mm) H(mm) | (kg/m) H(mm)
May can 41(1)0)( 50 x 50 100
450 - XoU=on -
40 + 125 . 125x12 200 120x120 80 =+ 160 160 <15 | <120
)
May can
0 | 25+ 2255X 45% 45+ 50+
.gox| 190 100 8 100
9 | ° 90 90 x 90 100

Khi nghién cru qua trinh cong nghé can nguuoi ta thiy rang: May can
lién tuc co ning suét rat 16n so véi cac may khac. Do d6 xu hudng hién nay
nguoi ta ¢d gang tim cach dung may can lién tuc dé can thép hinh ¢& trung binh.
May can hinh c& trung 1a may c6 duong kinh truc can tinh nam trong khoang >
350 va <500 mm.
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Hinh 2.10. M4y céan hinh trung binh 450 b trf lién tuc
1. Phéi tir san ngudi ciia mady can phoi; 2. San chira phoi cén;
3. Lo nung ting nhiét; 4. Mi han tiép mdi di dong; 5. Ban
can; 6. Lo nung; 7. Hé théng con lan dan; 8. May cat dau
phoi; 9. Nhom gia cén tho; 10. May cat bay; 11. Nhom gié can tinh; 12.
May cit; 13. May cudn san pham; 14. May lat thép; 15. May xép
thép; 16. May bo thép; 17. San lan dan san pham; 18. San lam ngudi; 19. May nin
thang; 20. May cat dia; 21. Mdy di chuyén san pham
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Thuc té thi nguoc lai can lién tuc truyén dong tap thé khé nhan dugc san
pham c6 hinh dang phirc tap. Nhu vay: Khi tao ra mot mdi quan hé hop 1y giita tdc
dd quay cua truc va luong kéo trong mdi 16 hinh (Vi vat can bi cing hoic chung
giita cac gia can). San pham cang c6 hinh dang phirc tap thi kho khin d6 cang 16n.
Su khac nhau vé dong hoc trong nhitng phan khac nhau ctia 16 hinh sé sinh ra tmg
suit. Tri sb tng suit nay c6 thé vuot qua giéi han bén 1am pha v cac t chirc cla
kim loai ddn dén phé pham va gay ra khuyét tat.

Luong ép khong ddng déu trén toan bo san pham va mdi quan hé khong dam
bao quan hé hop 1y giita tbc do quay cua truc can va lugng kéo trong mdi 16 hinh s&
dan dén 1am sai hinh dang va kich thudc san pham.

Tur nhitng nguyén nhan trén, khi can san pham c6 hinh dang phurc tap nguoi
ta chua ding may can lién tuc. Thuc té quy trinh céng nghé c6 hiéu qua nhat 1a
dung may can bd tri kiéu chit Z (con goi 1a ban cd). Dung may nay can duoc thép
hinh trung binh c6 tiét dién phirc tap c6 do chinh xac cao ding yéu cau ky thuat,
mit khac may moc bd tri hop 1y co khi hoa va tu dong hoa cao.

Hinh 2.11 cho ta so d6 b6 tri cac may can hinh kiéu chit Z

gL B B
a4

Thiét bi vin chuyén .

H’Thiét__bi van
chuyén

Hinh 2.11a. So d6 b6 tri cac may can hinh kiéu chir Z

g . - - - M “Thiét bi van
‘ ‘_____ chuyén

Thiét bi van chuyén ' e
Hinh 2.11b-So d6 bb tri may can hinh chit Z 3 diy bd tri nghiéng

— n n n

Hinh 2.11c. Kiéu chit Z c6 nhom gia can tinh bd tri ban co.
SO gid can tho nhiéu hay it phu thudc vao kich thudc cua thoi dliic hoac
phoi ban dau, con s6 gia can tinh thi tir 3 - 5 gid n6 phu thudc vao kich thude cua
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san pham can ra. Puong kinh tryc can thudng tir (350 > 450) mm. Mot s6 nha may
can cli van con ki€u may can bo tri hang ( mot hang, hai hang).
Mat bang bo tri thiét bi cia may can hinh ¢& trung binh <350 bo tri theo

hang
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Hinh 2.12. M4y can hinh trung binh 350 bé tri theo hang
1, 2, 3,4: Nhom gia can tho 450; 5, 6, 7: Nhoém gia céan gitia 400;
8, 9,Gi1a can 300; 11: Gia can tinh 300; 12: Hop truyén luc; 13:
Hop giam toc; 14: Pong co

M4y 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 c6 duong
kinh ngoai tiép tir (20 > 68) mm, thép ban co6 chiéu rong tir (40 > 120) mm va
day tir (5 > 40) mm, thép gboc co canh (45 x 45) mm dén (90 x 90) mm, thép
chir I cao 100 mm va chit U c6 chiéu cao tir (50 > 100) mm. ngoai ra may con
san xuat nhiéu loai thép hinh don gian va phtrc tap khéc.

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

- May can hinh c& nho

May can hinh ¢& nho (bao gdm ca may can day thép) thuong dugc bd
tri can vong, ban lién tuc hay lién tuc, day la cdc may céan hinh c6 dudng kinh
truc can tir 250 mm dén < 350 mm. néu duong kinh truc < 250 thi dugc goi la
may can Mini.

Trong lugng va kich thudce thép hinh ¢& nho phu thude vao tiét dién cua
san pham va noi st dung theo yéu cau cua k¥ thuat. Cac loai san phdm nay
dugc citra tung doan va bo lai thanh bo cé trong lugng khoang (100 > 150)
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kg. Cac loai day thép thi cudn thanh ting bo c6 duong kinh cudn bén trong la
(500 > 700) mm, trong luong tir (80 > 200) kg. Ddi v6i cac may can day lién
tuc thi trong lugng cudn dat to1 (250>350) kg.

Cac loai othépq ban (det) dugc cudn thanh tirng bo c6 hinh bau duc dé
khong lan va cau dé dang co6 canh dai tur b = (1200 > 2500) mm. Trong luong
cudn tl:l’ (25> 125) kg. Chiéu dai té)ng cong cua thép b duoc cudn phu thude
vao ki€u may va kich thude cua phoi.

Vat liéu ban dau 1a phoi c6 kich thude khac nhau tuy theo kiéu may va
kich thudc cua san pham. Nhing 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 céan ra céc loai san pham 16n va dai hon binh
thuong.

San pham thép hinh ¢& nho c6 2 yéu cau co ban sau day:

+Cac san pham can thép hinh c¢& nho phai c6 dung sai bé nhat, muc dich 1a tiét
kiém kim loai.

+ Cac san pham can phai c6 d0 sai I¢ch giong nhau va nhé nhat theo kich thudc
tiét dién trén toan bo chiéu dai vat can, diéu 4y c6 ¥ nghia rat 16n khi gia cong cit
got kim loai tiép theo, dac biét 1a thép tron vi nd thuong dung dé ché tao bulon,
dinh tan, vit v.v... trén cac may ty dong. Néu khong dam bao duoc yéu cau trén thi
trude khi dua vao may tién ty dong phai qua budc gia cong so bd. Day thép, néu
sai 1éch kich thudc cang bé thi khi kéo nguoi day thép tiép theo cang it 1an kéo.

Mudn dat duoc dung sai bé nhat thi két cau ctia may duogc phai duoc g lap bén
vitng, 16 hinh truc can chinh xac va diéu chinh tryc ciing phai chinh xac.

Mot s6 thép hinh tron bé dugc san xuat ra dudi dang thép cudn (diy thép). Néu
trong luong cac cudn cang 16n thi ning suit cang cao. Ning suat thép cudn cang
cao khi toan bd qua trinh can déu dugc co khi hoa va ty dong hoa voi toc do can

16m, dam bao sy chénh Iéch gitra nhiét o dau va cudi cua vat can 1a nhé nhat.
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Bang 2.3. M4y can hinh ¢& nhé va cic sin phim ciia chiing

Céac kich thudce cua thép hinh (mm)
May can
Tron @ | Vuodng Det Goc Chit U | Chir1 Ray Chit T
(mm) | a(mm) (B(mm)| (mm) | H(mm) | H(mm) | (kg/m) | H(mm)
20 X
May can| 16+ | 16x16 + 20 + 50 ~
300 160 sox60 | 199 60x60 65 60
20 X
May can| 8+ 8x8~+ 20 +
250 [30 30 x 30 60 l4ox 40 30

Cac loai may can hinh ¢& nho hi¢n dai c6 thé chia lam 3 nhém chinh

Sau:

+ May céan hinh: Trén céc loai may can hinh loai nay nguoi ta tién hanh

can céc loai san pham c6 hinh ddng don gian va phirc tap ¢ dang thanh hoac

cudn.nhu: may chuyén can thép ban lam nhip 6 to, 1am 10 xo, may can bang

thép ting cudn v.v...

+ May can thép ddy: La nhitng may bd tri hang, may can day thép ban

lién tuc va lién tuc chuyén san xuét diy thép c6 duong kinh nhé tir (5 > 9)mm

¢ dang cudn.

Hién nay trong can hinh ¢& nhé ngudi ta dung nhiéu kiéu may c6 s gia can
b tri lién tuc (goi 1a may can hinh lién tuc) hodc may ban lién tuc bd tri theo
hinh chit Z nghia 1a gia can tho thi b tri can lién tuc con cac gia can tinh thi
b tri hang hodc ban cd. My can lién hop ciing duoc sir dung nhiéu trong thoi

gian gan day dé can day thép va thép ban hep
Do tinh chét cong nghé va yéu cau cua san pham nén khong thé hozc

kho ding may can lién tuc c6 cting mot ché do toc do. Ching ta co thé nghién

ctru to1 cac dang bo tri may can ¢d nho ban lién tuc hay lién tuc thuong sau:

May can hinh c& nhé ban lién tyc:

Céac méy trong nhém gia can tho bd tri lién tuc con nhém gia can tinh
thi can chu ky hodc can vong c6 khi t6 hop vong va chu ky (hinh 2.13):
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Can lién luc

A

Can Lhu ky

>
>

2
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Cén vong

Hinh 2.13. So d6 b tri céc gia can ban

—HHHHHI HHE—
Nhom may can thoé Nhom can tinh )
lién tuc lién tuc

L 4

Nhém can tinh bé tri vong

R *
Hinh 2.14. So d6 b tri cac gia can béan
lién tuc theo kiéu gia can tho lién
tuc, gia can tinh lién tuc - vong
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Chu y:

* Cac gia can dau (6 nhom gia can thd) trong may can ban lién tuc c¢6 nhiém vu
giam kich thudc tiét dién ctia phoi ma khong c6 su thay doéi hinh dang. Vi vay cac
may nay bo tri lién tuc va duoc truyén dong chung.
* Céac may nay déu can phoi co tiet dién (45 x 45) > (75 x 75) mm v6i chiéu dai 9 >
12 m. Vi trén nhom can tinh c¢6 thao tac bang tay cho nén thao tic bang tay cho nén
tbc do can trén cac gia cudi cung khoéng vuot qua (8 > 15) mm/s. Chinh déy 1a
nhuge diém cua may can ban lién tuc, dac biét 1a khi can san phém thép hinh c&
nhoé 1am cho ning suit giam. & nhitng gia can tinh cudi cing ngudi ta ding méng
vong dan vat can in vao truc thay strc ngudi.

* Vi nhiét d6 & dau va cudi vat can cd su chénh 1éch kha 16n cho nén dan dén
kich thuédc tiét dién theo chiéu dai s& khac nhau, dung sai s& khac nhau theo tiét
dién vi ki m loai co do nhiét khac nhau. Vat can cang 16n, cang dai thi tho1 gian
nam trén nén xuong cang lau do d6 dung sai theo tiét dién cang khac nhau.

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

] O

tr |-

Nhom may can tho lién tuc
1. May déy phoi va
2. May day phoi ra lo
3. Lo nung: 4. May cat
5. San lam ngudi

Hinh 2.15. So d6 bo tri cac gia can ban
lién tuc theo kiéu gia can tho lién
tuc, gia can tinh vong
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* Pé khic phuc nhugc diém do, nguoi ta b tri trén may ban lién tuc nhém
can vong va nhom cén tinh & sau nhom can thd. Nhitng may can nay thi nhém gia
can tinh lién tuc chi can ra nhitng san pham thép hinh don gian ma thoi. Nhiing
san pham thép hinh phirc tap phai can & nhoém can vong.

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

8T o

Nhéom may can tho lién tuc

A

Hinh 2.16.So d6 bé tri cc gid cén

bén C
lién tuc theo kiéu gia can tho hén

tuc, gia can tinh bac thang

Sin lam ngudi

+ May can hinh lién tuc:

Céac may can hinh c& nho lién tuc thuong bo tri cac gid can nhu sau: ngoai
cac gia can co truc can bo tri ndm ngang ra con c6 nhitng gia can ding dé ép kim

nil

1 2 3 4 5 &6 7 8 9 10 111213
loai & 2 bén cho dung kich thudc vi khi can vat can khong dugc 1at tro.

Hinh 2.17.. S0 d0 bd tri c4c gia can cua may cén hinh lién tuc
Theo so d6 2.17. thi c6 13 gia cén: 3 gia can (8, 10, 12) c6 truc bo tri
thang dumg, con cac gid khac co truc bé tri nim ngang.
Trir 5 gia can (2 - 6) dugc truyén dong chung con cac gia khac déu duoc truyén

dong riéng biét dé diéu chinh toc d6 quay dugc dé dang. May can nay chu yéu

can céc loai thép tron tir (13 > 18) mm, thép ban c6 chiéu rong (50 > 127)
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mm. Tdc do 16n nhat cua vat khi n6 di ra khoi gia can cudi cing 1a 9 m/s, 10
m/s, 20 m/s, loai may hién dai tdc d6 co thé dat dén v = 50 m/s. Qua trinh
can tir dau dén két thiic hoan toan ty dong hoa. Khoang cach giira cac gia
can trong mdy can lién tuc phu thudc chi yéu vao thao tic cta qua trinh
cong ngh¢ va khi sura chira.

Trong may cén lién tuc ludn c6 cac gia can co truc duoc bd tri thang
dung dé ép 2 bén kim loai. Vi vat can khong 14t trd duoc khi can trong may
can ¢ gia bd tri

theo hang va c¢o truc théng dimg nén mot 1an chi can duoc mot vat can ma thoi
(mAay c6 truc can ngang thi c6 thé can nhiéu vat cing mot lic theo nhitng 16 hinh
khac nhau).

Vit can tir gia ndy sang gia khac hoan toan tu dong. Tc do can dat
cao nén ning suat ting cao hon (20 > 30)% so voi may ban lién tuc, & may
an day lién tuc hién dai toc d6 can dat t6i (40 > 45) mm /s hodc t6i > 60 m/s.

So @6 can thép tron trén may can hinh trung binh va nho dugc thé
hién qua hinh sau:

Hinh 2.18. So dd can thép tron trén may can hinh ¢ trung va ¢& nho. 1.Phoi
thép; 2. Tryc can dit nam ngang; 3. Truc can dat thﬁng dimg;Truc can co 16 hinh
dat nam ngang; 5. Truc can c6 16 hinh dit théng dtng; 6. Lo hinh truc can; 7. San
pham cén.

d/ M4y c4n tam
May can tdm c6 nhiém vu can thép va cac kim loai khac ¢ trang thai nong,
trang thai nguodi. San pham ctia may can tim néng co chiéu day tir 1,5 mm dén 60
mm. M4y can tdm ngudi can ra cic 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 can tAm. M4y can cang nhiéu truc thi c6 thé can dugc cac tAim cang mong va
cang chinh xac.Truc can tam ludn co dang hinh tru tron xoay va doi hoi co6 do
chinh xac, do déng déu bé mat, do bong cao. Khi can tAm lyc céan rat 1on, nhat 13
khi can ngudi. San phém tdm ludn c6 hinh chit nhat va ¢6 chiéu dai nhu vo tan
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cho nén san phdm cta chung thudng & dang cudn dé dé van chuyén.

May can tdm c6 ddc diém 1a dung gia can nhiéu truc dé can. Pau tién nguoi ta
can tim bang may can Laota, sau d6 ding may can 4 truc roi dén mdy cén 6 truc,
12 tryc, 20 truc tuy nhién chi c6 2 truc lam viéc, tai 2 truc nay kim loai truc tiép
bién dang. Thuong thi 2 tryc 1am viéc duge dan dong, cac truc con lai 1a truc tya,
cang nhiéu truc twa thi d6 day cta san pham cang chinh xéc. theo quy dinh ngudi

ta goi may theo dudng kinh truc lam viéc trude roi dén truc tua..

Al | B =
ol N NGy
[ (T
L— MM-—] 1000 |~ 2000 1 VZ>N
| ==
;j | 2 d " NG
2 3 A LN T

S PR DO SR AL s B Loy R C e e o
a 9.s '@ 0" Q0 '0'0!"a ‘o'

Hinh 2.19. M4y can tam nguoi
1.Truc cudn; 2.Ctt d& cudn; 3.Tang nha; 4.Con lan kep; 5.Truc lam
viéc;6.Tang cudn, nha khi can; 7. Kep thuy luc; 8. Truc ép bang kim loai

May can tAm thuong dung dong co dién mot chiéu vi sau mdi lan can
may lai dugce dao chiéu dé can qua can lai cho dén lc ra san pham. Néu b6
tri lién tuc thi dong co van 1a loai mot chiéu. May can tAdm co loai chi bd tri
mot gia can gidng nhu may can thép hinh, ngodi ra may may ciing duoc bd
tri theo hang hay lién tuc. Hién nay do dau tu vao mot may can tam rat dat
tién nén nudc ta van phai nhiap 100% thép tAm tir nudc ngoai.
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Hinh 2.20. Nhom gia can tinh thép tim ndng 4 truc
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500/1300/2200 1.Cac con lan van chuyén; 2. Ban tiép nhan; 3. B phan
thao d& cuon thép; 4. Con lin dan bing thép; 5. Ban ép dan bing thép;

6. Gia can; 7. May cit bay; 8. Con lin cing trude sau; 9. Tang cudn
thép; 10. B phan van chuyén san pham.
Hién nay may can tim thuong duoc phan loai theo cong dung: May
can tim nong va may can tim ngudi. May can tdm nong day va vira can ra
cac san pham day tir (25 > 60) mm va day vira tir (4 > 25) mm.

May can tam ngudi dugc can ¢ trang thai ngudi, khi can kim loai can
duogc boi tron tot d& bé mat truc can bong dep va khong bi bién dang trong
khi can vi khi can ngudi ma sat 16n va ton nhiéu ning luong.

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

e. May can ong

- Khai niém: Trong cac nganh cong nghiép, cac loai dng thép duoc sir dung rat

nhiéu v6i nhing loai dng c6 dudng kinh rat bé (d = 0,5 mm) dén nhiing dng c6

duong kinh rat 16n trong cac nganh dau khi 1én dén vai mét. Cac loai 6ng nay co

loai 1a 6ng han va c6 loai 6ng khong han. D61 véi cac loai ong nho (d = 0,5

>20mm) thi dung may kéo 6ng & trang thai ngudi khong co 16i twa, con ddi véi

loai to hon thi dung may kéo c6 101 tya.
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Hinh 2.21. So d6 kéo éng
~ a/ Kéo khong c}fmg truc tua; b/ Kéo c¢6 truc tua
1. Phoi 6ng; 2. Khuon kéo ong; 3. B¢ ga lap khuon khuon kéo; 4. Loi tya

Pbi v6i dng han, co thé can va tao hinh & trang thai nong néu 6ng to va
c6 thanh dng day, cac loai dng nho va moéng nén can va tao hinh & trang thai
ngudi. Do von dau tu 16n nén & Viét nam chua ¢ cac may can dng khong han
ma chi c6 mot s6 nha may can dng han, nhung véi quy md rat nho, chi yéu la
can ong thép khong gi, 6ng din nudc nhu cong ty lién doanh dng thép
VINAPIPE (Hai phong) hodc cong ty can 6ng Pai nam thuéc Cong ty Hoa
phat. Cac loai ng han ctia VN c6 chiéu day 16n nhat 1a 5 mm, duong kinh éng
16n nhéat (125 > 140) mm. Pa sb cac san pham nay dung lam ong dan nudc,
guong , khung ta trong bénh vién, ban ghé v.v...

- Pic diém: Kho khin nhét khi can dng khong han 13 viéc tao 16 ban dau cho
phéi can. Phoi can ban dau 1a mot khéi thép dic tron xoay cd dudng kinh tir
200

dén 350 mm, dai tir 2.000 dén 4.000 mm va dang nung d6 dén (1.100
>1.200)°C. Céc tryc can c6 dang hinh tang tréng quay nguoc chiéu nhau va
nghiéng di mot géc

(8 > 12)°. Phoi can vira chuyén dong quay vira chuyén dong tinh tién va duoc
got la phuong phap can nghiéng.

Loi tya c6 gan dau tua ciing chuyén dong tinh tién dé tao 16 cho phoi
can; dudi ap luc rat 16m, 15 duoc tao hinh ma khong c6 ty phoi nao. Sau khi can
tao 10 xong, phodi can duogc tiép tuc can 6ng o truc tua dé tang giam duong
kinh cho thanh san pham. Néu can cac dng c6 duong kinh nhé hon 20 mm thi
s& kéo ngudi 6ng cho dat dén san pham mong mudn.

34



b)

{ - i
E [} R 'i"
3 N

O OO

==

Hinh 2.22.a/ So do can nghiéng; b/ May can nghiéng tao phoi 6ng khong han
1. Truc cén; 2. Phéi thép can 6ng; 3. Truc va 161 tya

Hinh 2.23. So do can giam dudng kinh dng khong han

May can dng han c6 phdi 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 cén udn tao
hinh b1 cac khudn can €ép cé céc kich thudc khac nhau.

Khi éng tao xong hinh tron, hinh vudng, hinh chit nhat thi ciing 13 luc
cac may han diém, han tiép xtic han kin éng lai dé ra san pham. Tuy theo chiéu
day va kich ¢& 6ng ma tao hinh & trang thai néng hay ngudi. Céng nghé can
duoc thyc hién nhd may can 6ng ban g phuong phap han han dién tiép xuc,
han hé quang v.v...

Ngay nay san pham 6ng han c6 duong kinh rat 16n @ = (4.000 > 8.000)
mm.

Cong nghé can ong han don gian va dau tu it nén dugc st dung nhiéu.
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Hinh 2.24. a/ So d6 han 6ng tur dong; b/ So do l?ién dang cua bang thép khi
can udn tao 6ng Bang thép can ong han; 2. ,Thiét bi lam sach 2 bén mép; 3,
4. Cac cd@p con lan uon tron thép;May han ong ty dong

- Phén loai va b tri may can 6ng: trong may can ong khong han c¢6 may can 6ng
lién tuc, may can 6ng kh(r hoi (sau mot hanh trinh thi qué trinh can lai dugc lap lai
nhu ban dau), may can dng tu dong, may can ting kinh, giam kinh v.v... Mdy can
6ng han co6 may can ong han trong 10, may can 6ng han bang hd quang, may can
6ng han tiép xtic va may can 6ng han bang phuong phap han diém. Viéc bd tri may
trong xuong can cling nhu céc loai may can khac.
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Hinh 2.25. Hé thong cén ong han ty dong
1.B6 phén thao d& cudn thep tam; 2. May la phang; 3. May cat dau dudi;
4. May cat mép; 5. Méy mai mép; 6. Thiét bi phun lam sach bé mat; 7.
May danh bong chudt canh bén; 8. May ’
dan bang thep; 9. May uon tao 6ng; 10. May han tiép xuc; 11. May cua
phéan doan ong.
f. May can hinh dic biét
Banh xe dién, banh xe lira hodc vanh banh xe 1 nhiing san phidm can vira to vira
tron, nang tir (300 > 500) kg lai c6 tiét dién rat phirc tap. Nhiéu san pham can khac
c6 tiét dién thay doi theo chu ky ctia mot chiéu dai goi 1a thép chu ky; c6 loai san
ph?lm hinh ciu d6 1a cac loai bi, cc loai ren v .v...
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Hinh 2.26. Cac nguyén cong ché tao banh xe lira
1.Théi duc; 2. Cat doan; 3, 4, 5, 6, 7 Rén ép tao
phoi; 8. Tao 16; 9, 10, 11, 12 Can tao hinh va dinh hinh banh xe lta
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Nguyén 1y can bi 1a can ngang c6 nghia 1a vat can vira chuyén dong
quay vira chuyén dong tinh tién dé an vao 16 hinh kac voi can doc khi can hinh

va can tam.
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Hinh 2.27. So d6 va nguyén ly may can bi
1. B phén tryc vit nén; 2. Truc cén bi; 3. Truc truyén dong; 4. Hop phan luc;
5. Hop giam tdc; 6. Pong co dién; 7. Phoi thép can bi.

Can banh xe ltra va vanh banh xe lira c6 nhiéu cong doan hon, d6 1a su
két hop cac phuong phép gia cong kim loai bang ap luc nhu rén, ép, can ... &
day nguyén 1y can va phuong phap can rat dic biét.
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Hinh 2.28. So d6 dong may can banh xe lira

1. Truc can nghiéng; 2. Truc can théng; 3. Truc can théng ¢ép bén; 4. Piston; 5. Ban
ép; 6. Xi lanh; 7. Xilanh gia can; 8, 9. Xi lanh diéu chi ruc; 10, 11. Xi lanh ép
mat truc can; 13. Hop giam tdc; 16. Truc dan dong can chinh;17. Pong co dan
dong truc can nghiéng
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Hinh 2.28. so dd c4n banh xe

Itra
1. Truc can €p vanh ngoai; 2, 3, 6,
7. Truc’
Ty ¢ep dinh hudng; 4, 5. Truc can
¢p vanh
Trong banh xe Itra; 8. Banh xe lra

g. May duc can lién tuc

Hinh 2.29. So d6 can vanh banh xe
Itra

1, Tryc can ép vanh trong; 2. truc
can ép

vanh ngoai; 3, 4. Truc can ép mat
vanh banh

xe: 5. Truc dinh hudne

Do k¥ thuat ngdy cang phat trién, dic biét 1a nganh phat dan dién va k¥ thuat
dién, nganh ché tao ché tao day cap dung trong cau truc va may nang chuyén cho
nén ngay nay nganh can kéo day thép, day dong va day nhom trén thé giéi phat
trién rat manh. Néu dung phuong phap cii thi phai can tir phoi dic thoi c6 tiét dién
16n tir (100 x 100) dén (250 x 250) mm dé can ra thép tron c6 D =5 > 14 mm, sau

d6 moi dung phuong phap kéo dé kéo thép xudng d = 0,1 > 2 mm. Pé giam tiéu hao
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nhién liéu, chi phi dau tu, tang nang suat can, giam gia thanh san pham, nguoi ta sir

dung may can duc lién tuc dé tao ra phoi c6 kich thude d =7 >14 mm.

Ngay nay cong nghé can dic lién tuc phat trién vo cing manh mé va phd
bién. Ngudi ta c6 thé can duc ra cac san pham thép chir I, chit U, thép tron c6 d =
(50>150) mm, phdi tim cho mdy can tdm c6 chiéu day (50 >90) mm, chiéu rong
(600> 1.500) mm, phéi thoi c6 tiét dién (80 x 80) va(150 x 150) mm, nhung thong
dung nhat 13 loai phoi (100 x 100) mm va (120 x 120) mm. Ngay nay nhiéu nudc

phat trién trén thé gidi san xuat phoi chil yéu bang cac may can dac lién tuc.
Tai Viét nam, tr nhitng nam 1990 da tu thiét ké va ché tao cac may can duac

lién tuc dé tao phoi nhom, dong nhu Cong ty co dién Tran pht Ha ndi d€ can ra cac

phoi nhom 8 ¢ dang cudn; phodi dong 7 va 14.
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Hinh 2.30. So d6 may can dtic phdi thoi va phoi tam lién tuc ,
1.Gau rot kim loai long; 2. BE chura va diéu tiét kim loai khi dtc; 3. Thung két tinh

va bd phan lam ngudi kim loai bﬁng nuoc; 4. HE théng lam nguoi béng nude lan 2;
5. Con lian dan; 6. Thoi dic lién tuc; 7. Con lin d3; 8. Céc con lan ép can va dan
huéng; 9. May cat phan doan phoi.

Trong cong cudc doi méi va md cira, hién nay & nudc ta di va 120) mm
dang nhap céc thiét bi can duc lién tuc cua Thuy sy, An d6. Tai nha may thép Bién
hoa (Pong nai), Nha bé (TP. H6 Chi Minh), Luu x4 (Thai nguyén), Cong ty thép Da
nang TP. Da ning) ... chiing ta d3 trang bj may can dic 2 dong, 4 dong dé san xuét

phéi thép can co kich ¢& (100 x 100) dén (120 x dugc ndu tir cac 16 dién ho quang.
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2.2. TRANG BI PIEN PIEN TU DAY CHUYEN CONG NGHE CAN THEP
TAM NHA MAY CAN THEP.
2.2.1. H¢ thong cung cap dién cho diy chuyén nha may

Hé théng cung cdp dién cho nha may can thép tim dwoc chia lam 2

duong. Nha may nhan ludi 22 (kV) tir hé théng dién 1udi quc gia cap. Ludi
22 (kV) nay s& dugc ha xudng 2 cip dién ap khac nhau dé cip dién cho hé
thng can chinh va cac hé thdng phu khac.
Cap dién ap 22 (kV) dugc dua din sau vao nha xudng bang cap ngdm vao nha
dién A 13 nha dién trung tam, tai day dién ap s& duoc ha xudng 13 hai cap chia
ra 1am 2 16 chinh d6 1216 3.3 (kV) va 6.6 (kV) phan chia vé cac nha dién B, C,
D trong do:

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

Nha B: Cung cap dién va chiu trach nhiém diéu khién cho cac thiét bj &
khu voee HOT LINE.

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

Nha D: Cung cap dién cho 10 nung.

Lo 6.6 (kV) s& dqoc ha xudéng muirc dién ap 750 (V) bai may bién ap
MBA

22 (kV)/ 6.6 (kV) dén MBA 6.6 (kV) / 0.75 (kV): cap ngudn dong luc
cho hai gia can chinh 2HI & 4HI. Con lai ha xuéng dién ap 380 (V), 220(V),
hay 440(V) dung cho cac may cat tai khu vuc cét va cac dong co phu tro cho
gia can cung cac ban con lin va cac thiét bi dan hudng ciling nhur vit nén.

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

Heé tho”'ng dién diéu khién

Hé thong dién diéu khién trong nha may can thép tim c6 nhiéu loai thiét
b1 dong co, PLC véi cac h¢ théng diéu khién cta nhiéu hang khac nhau:

1 KLOCKNER - MOELLER: Biéu khién cic dong co DC phan can chinh

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

3 Fushing: Lap rap toan bo nha may va cac thiét bi khéc.

Diéu khién trong nha may can tim dugc chia 1am 3 khu vuc:

3. Khu vuc 10

4. Khu vuc Hot line: Can tho 2HI - Cén tinh 4HI - La néng - San ngudi.

5. Khu vuc Shear line: Cit dau - La ngudi -Cét canh - Cét thanh phém.

Nha méy dugc lap trinh diéu khién ban ty dong

Nha may can thép Tam c6 thé chia ra lam 3 cong doan sau:
- Qua trinh nung phoi trong 10 nhiét
- Qua trinh can phoi

- Qua trinh xir 1y thanh pham
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2.2.2. So dd cu tric diy chuyén cong nghé

» B Cl
Lo nung
C2
y
Ban van
chuyén tur tinh Gia can tho
h
W,V B
May cit thanh
pham F
‘ y
U
Gia can tinh
Mady cat canh
K
A
T1.2
A4 L
May la ngudi
. « May 1a nong
0
May cat dau
A P
San ngudi
R Q

Hinh 2.6. So d6 ciu tric day chuyén can
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Giai thich so d6 :

1/ Lo nung phéi.

Lo nung cua nha may c6 cong suat 50t/h, 10 duogc thiét ké theo kiéu day thuy luc
,10 ¢6 16 mo dot va chia thanh 3 vung :

+ Vung hoi nhiét 900°C

+ Vung nung nhiét 1100°C

+ Ving dong nhiét 1200°C 7 ‘

Lo nap phoi theo ki€u xich tai, chuyén té1 duong con lan, cé cit chan so dau
dé cac phoi déu nhau méi dua vao 10 bang may day thiy luc 1 xi lanh ¢6 cong suat
68 tan v4i van toc day phoi 1a 2,5m/s, phoi ra khoi 16 voi hé thong tong phoi vai
can tong chuyén dong tinh tién va duoc 1am mat bang nudc.

Lo nung chtra toi da 20 phoi.

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

Lo dbt dung nhién li¢u 1a loai dau DO duoc chtra trong 2 téc chtra ngoai
khu vuc 16 nung, dau va khi duoc séy kho trude khi vao mo dbt.

Khu vuc 10 nung duoc diéu khién thong qua ban diéu khién dat & cac khu
vuc thich hop. Phoi véi trong lugng 4 tan sé dugc nung véi khoang thoi gian 4
phut s& dugc may day phoi ra dé thuc hién céng viée can.

2/ Gia can thé.

Phoi trudc khi dén gia can tho 13 nhiing phoi dat tiéu chuan t6t va qua hé
thong danh gi, con nhimg phoi khong dat tiéu chuan thi duoc loai théng qua mot
hé théng loai phoi phé béng cach dung mot thanh gat duoc diéu khién béng mot
pistong thuy khi. Sau khi lam sach bé mat phoi dugc dua vao gia can tho thyuc hi¢n
cong doan can thd. Gia can tho gém 2 truc can viéc truyén dong duoc thuc hién
bang dong co dién mot chiéu kich tir doc 1ap.

+Cong suat dinh murc ctia dong co 1a: 2500kW.
+bi¢n &p dinh muc: U,= 750V.

uke= 440V.
+ Dong dién dinh muc: I, = 2900A.
I = 2000A.
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+ Téc d6 dinh murc: V =0 - 50 100rpm.
3/ Gia can tinh.
Sau khi ra khoi gia can thd phoi duoc dua dén gid can tinh gia can tinh gdm 4 truc

can va viéc truyén dong cling dung dong co dién mdt chicu kich tir doc 1ap.

+ Cong suat dinh mirc cua dong co 1a: S000kW.
+ Di¢n dp dinh mirc: U,= 750V.

Ukt= 440V.
+ Dong dién dinh muc: I, = 2900A.
I« = 2000A.
+ Tdc d6 dinh muc: V =0 - 50 - 100 rpm.

4/ May la nong.
Pong co truyén dong cho may 1a néng 1a dong co dién mot chiéu kich tir doc lap
cO 5 truc can.
Thong s6 chinh ciia dong co:
+ Cong suat dinh mirc ctia dong co la: 150kW.
+ Dién ap dinh muc: Uy| 440V.

Uki= 220V.
+ Dong dién dinh mirc: 1y| = 225A.
Ikt = 25A.

+ Téc do dinh mire: V =150 rpm.
5/ San ngudi.
Pong co truyén dong cho san ngudi 1a dong co dién xoay chiéu co cong xuit
67kW. C6 2 san dan dong mdi san co thé chua tdi da 20 tAm.
6/ May cat dau.
Cit bang thuy luc voi ap luc cat 1a
7/ May la ngugi.
Pong co truyén dong cho may la nguoi la dong co dién mét chiéu kich tir doc 1ap
cO 7 truc can.

Thong s6 chinh ciia dong co:
+ Cong suat dinh mic cua dong co la: 260kW.
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+ Dién ap dinh muc: U,= 440V.

Ukt= 220V.
+ Dong dién dinh muc: I, = 225A.
Ikt = 25A.
+ Téc d6 dinh mac: V= 150 rpm.

8/ May cit canh.
bong co truyén dong cho may cit canh 1a dong co dién mot chiéu kich tir doc 1ap.
Thong s6 chinh ciia dong co:
+ Cong suat dinh mirc cua dong co la: 7 SkW.
+ Dién ap dinh muc: U,= 440V.

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

+ Tbc d6 dinh mac: Vv = 150 rpm.

9/ May cat vun.
Dong co truyén dong cho may cat vun 13 dong co dién mot chiéu kich tir doc lap.
Thong s6 chinh ciia dong co:
+Cong suat dinh murc ctia dong co 1a: 55kW.
+ Dién 4p dinh muirc: U,= 440V.

+ Dong dién dinh muc: I, = 225A.
Ikt = 25A.
+Téc d6 dinh mtrc: V = 150 rpm.
10/ May cit thanh pham.
Pong co truyén dong cho may cit thanh pham 1a dong co dién mot chiéu kich
tur doc 1ap.
Thong s6 chinh ciia dong co:
+ Cong suit dinh mirc cua dong co la: 45k W.
+ bién 4p dinh muc: U,= 440V.
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+Dong dién dinh murc: Iu = 225A.
Ikt = 25A.

+ Tdc d6 dinh muc:V = 150 rpm.
Hé¢ théng ban conlan 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.
+Cong suat dinh murc ctia dong co 1a: 30kW.
+bién ap dinh murc: U,= 440V,
+Dong dién dinh muc: I, = 50A.
+Tbc do dinh mirc:V = 100 rpm.
2.2.3. Nguyén ly lam viéc
1/ Qua trinh nung phoi trong 16 nhiét

Phoi cua thép tam sau khi duoc dic ra tir nha may luyén phoi s& dugc dua
dén khoang phoi cuia nha may can thép Tam. Tai ddy phoi s& dugc ciat theo kich
thude cta cac loai san pham. Con ldn nap phdi s& dua phoi dén cit chin trude may

day phéi thuy luc va s& duoc day vao 10 theo yéu cau cong nghé.

—

Hinh 2.7. Kich thudce phéi can

Kich thudc phoi trude khi dua vao 10 nung: h =100 - 250 (mm)
a = 1550 (mm)
b =1123 - 1372 (mm)
Kich thudc phoi sau khi ra khoi 16 nung: ~ h =9 - 40 (mm)
a =6096 (mm)
b = 1524 (mm)
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Khi phoi dat d&én nhiét do 1150°C - 1200°C s& dugc may tong phoi day ra
ban con lin ra phoi B, két thuc qua trinh nung phoi, bat dau budc vao qué trinh
can phoi.

2/ Qua trinh can phoi:

Phéi s& dugc day vao ban con lin B, néu phoi khong tét hodc qué trinh can
c6 161 phoi s& dugc dua dén ban con lan loai phoi Al, phoi duoc dé ngudi va mang
di xur 1y lai.

Tt ban con lan B phéi s& duoc dan vao hop danh xi dé lam xi bang nudc co
ap suat cao 120 kg/cm®.

Phoi duge lam sach s& dua vao ban con lan can C2, C2 sé& két hop véi hé
théng dan hudng trudc gid can thé 2HI dinh huéng cho phoi vao chinh giita gia
can tho 2 truc dé thue hién can tho 1. Sau mdi 1an can khoang cach gifra 2 truc can
thu nho dan lai bang hé théng vit nén. Tai gia can thd sé thuc hién can dao chiéu
va c6 xoay phdi dé nham muc dich can pha bé ngang va bé doc. Viéc dao chiéu s&
duoc thue hién thong qua gia can thé 2HI va hé thong ban con lin trude va sau gia
can tho. SO 1an can dao chidu két hop véi can doc va can ngang tai giad can tho
dugc xac dinh bang cong nghé.

Khi thuc hién can thé duoc xong, phoi sé dugc chuyén dén hé théng can
tinh 4 truc 4HI . Phéi duoc dwa vao gia can bang hé thong dan hudng va khoang
cach gitra cac truc can dugc thay d6i nho hé théng vit nén. Tai giad can tinh 4HI,
phéi thép ciing duoc dao chiu va xoay phdi gidng nhu bén can tho. Sb 1an dao
chiéu két hop voi can doc va can ngang tai gia can tinh dugc xac dinh bang cong
nghé. Phéi sau khi dat dén do day, ch iéu rong, chiéu dai hop 1y s& dugc dua sang
giai doan xtr 1y thanh pham.

3/ Qua trinh xir Iy thanh phim

Sau khi ra khoi hé thong can tinh phdi xir Iy bang hé thong danh gi roi méi
dugc dua dén may 1a néng. Phoi duoc lam phang thong qua hé théng ban con lin
K,L cung véi may 1a néng. Hé thong 1a néng hoat dong c6 dao chiéu, thong

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

Sau khi tAm dugc 1am ngudi s& duge van chuyén ra cong doan gia cong cit
kim loai. Tai ddy may cat dau s& cit ddu cua tam. TAm thép tiép tuc 1a ngudi dé
tao do bong va do ph'fmg cho tAm.

Thong qua hé thong ban con 1anT1, T2 phdi thép s& dugc dua dén hé thong
cit canh: day tiép, chin thép, kep tAm, din huéng may cét canh, may cit vun 2
mép tdm cat xir Iy 2 canh ciia phoi sao cho dat o rong tiéu chuan.

Pé ¢6 duogc san pham thép tim theo tiéu chudn ta sé& thuc hién cat phoi lan
cudi cing d6 1a cat thanh pham nham muc dich tao kich thudc chiéu dai cho san
pham.

San pham thép tAm thong qua hé théng ban con lan V, W va hé théng ban

van chuyén tur tinh s& ra san déng géi va duogc dua vao kho.

o CHUONG 3
BIEN TAN VA BQ BIEN TAN TRONG MAY CAN THEP

G|0'| Thigéu: Trong thi truong canh tranh toan ciu ngdy nay, tu dong hoa san
xuat 13 mot nhu cau cap thiét dé doanh nghiép ton tai va phat trién. Cac nha may
tim cach giam thiéu viéc diéu khién may moc tha cong dong thoi ting cudng san
xuat mot cach tu dong. Céc hé thong tu dong trong cong nghi¢p thuong sur sung
cac thiét bi nhu PLC, bién tan dé dleu khién téc do dong co va giam sat hé thong
boi vi chung co nhiéu uu thé nhu tiét kiém ning luong, dong khai dong dong co
thap, lap dit don gian, van hanh 6n dinh va tin cdy. Cac nghién ctru vé diéu khlen
toc do dong co trén thé gi01 tap trung theo hai xu huéng. Xu huong dau tién vé
diéu khién toc do dugc dé xuat 1a nghién ctru giai quyét van de diéu khién toc do
dong co str dung cac thuat toan trong PLC va may tinh. Pé xuat phuong phép thay
d6i toc d6 dong co thong qua thuat toan PWM trong PLC. chi thuc hién nghién
ctru két ndi PLC va may tinh chua str dung thiét bi bién tan cho dong co. Dé xuat
phuong phép st dung thuat toan PID trong PLC dé diéu khién va 6n dinh toc do
dong co. Xu hudng thir hai vé diéu khién téc d6 1a nghién ctru vé hé théng diéu
khién toc do dong co st dung PLC két ndi véi bién tan. Mot s6 hé théng chua st
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dung bién tan dé diéu khién tbc d6 mét cach lién tuc va tiét kiém nang lugng; mot
s6 hé théng chua str dung SCADA (Supervisory Control and Data Acquisition) dé
diéu khién giam sat trén man hinh HMI. Nghién ctru nay s& thuc hién mét hé¢
théng diéu khién va giam sat téc d6 dong co trong may can. Hé thong bao gdm :
bd diéu chinh xung PWM 2TC-PWM/PPM, PLC S7 1200 , bién tin ATV310, dong
co khong dong bo 3 pha 11kW 15hp

3.1.BIEN TAN

- Gisi Thigu:

Bién tan 1a bo bién d6i ngudn dién 4 ap voi cac thong so dién ap va tan s khong
thanh nguon dién ap voi cac thong so dién ap va tan sb thay d6i dugc . Thong
thuong blen tan lam viéc voi nguon dién ap vao la dién ap ludi nhung veé nguyén
tac bién tan c6 thé 1am viéc véi bat ky ngudn dién ap xoay chiéu nao.

3.2. PHAN LOAI BIEN TAN
Dua vao nguyén 1y hoat dong clia n6 ngudi ta chia 1am hai loai : Bién tan truc
tiép va bién tan gian tiép .
a) Bién tan truc tiép
La bo bién doi tan s dau vao f1 thanh tan sd f2 bang cach dong cit dong xoay
chiéu tan sb f1.
Bién tan tryc tiép thuong duoc ciu tao tir nhitng nhém chinh luu cdu mac song
song nguoc.Cho xung 1an luge vao cac nhom do ta co thé c6 dugc dong dién
tai theo yéu cau.Nhu vy dién ap xoay chleu U(fT) chi can qua mot van la
chuyén ngay ra tai U(f2) vi vay hi¢u suat ctia bo bién tan nay 16n.
Tuy nhién cau trac tric cua by bién tan nay phuc tap ,gom nhleu van nén van
dé diéu khién gap nhiéu kho khan , né chi thich hop cho truyén dong dién c6
cong suét 16n ,téc do 1am viéc thép ,vi viéc tan s6 f2 & dau ra phu thudc va f1 .

I a——
ZFZFZF.TM , |

. Hinh3.1. So d6 nguyén 1y bién tan truc tiép dung Thyristo
b).Bién tan gian tiép :
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Bién tan gian tiép hay con goi 1a bién tan c6 khau trung gian mot chiéu .Gom

bd chinh luu dé bién doi ngudn xoay chiéu thanh mot chiéu sau d6 lai dung bo

chinh luu dé bién d6i ngudn mot chiéu thanh ngudn xoay chiéu .Khau trung

gian mot chiéu dong vai trd mot kho tich lity ning luong dudi dang ngudn ap

dung tu di¢n hodc nguén dong dung cudn cam ,tao ra mot khau cach ly nhat

dinh gitta phu tai va ngudn dién ap ludi .

Tuy thudc khau trung gian 1am viée trong ché do ngudn dong hay ngudn ap ma

bién tan duorc chia ra lam ba loai chinh :

- Bién tan nguon dong .

- Bién tan ngudn ap voi nguon c6 diéu khién.

- Bién tan ngudn ap voi ngudn khong diéu khién (sir dung nghich luu ap bién
diéu bé rong xung).

* bién tan ngudn dong :

Bién tan ngudn dong dung chinh luu c¢6 diéu khién ,nghich luu thyristo.

S

| I

Hinh 3.2. So b nguyén Iy bién tdn ngudn dong
Trén so dd chinh luu ¢ diéu khién cting véi cudn cam tao nén ngudn dong
cung cap nghich luu Nghich luu ¢ day 1a so do ngudn dong song song .Hé
thong tu chuyén mach duoc cach ly véi tai qua hé thong diot cach ly .Dong ra
nghich luu cé dangjxung chi nhat ,dién ap ra c6 dang twong ddi sin néu phu tai
la dong co.
Uu diém :
+uu diém co ban cta bién tan loai ndy la c6 so d6 don gian nhat va st dung
loai thyristo co tan s6 dong cat khong cao lam .
+ Bién tan loai nay khi dung vo1 dong co khong ddng bo 1a so dd c6 kha nang
tra nang luong vé nguon khi dong co chuyen sang ché do may ‘phat dong dau
vao nghich luu van duoc giit khong ddi nhung chuyén sang ché d¢ lam viéc
v6i goc diéu khién 16n hon 900 ,nghia 1a chuyén sang 1am viéc & ché do nghich
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lwu phu thude,nhd d6 ning luong tir phia nghich luu duoc dwa vé ludi .Bién
tan ngudn dong ciing khong so ché do ngin mach vi hé thdng gitr dong khong
ddi nho chinh luu ¢6 diéu khién va cudn khang trong mach mot chiéu .Voi
cong suit nho thi so dd nay khong phu hop vi hiéu suét kém va cong kénh
nhung voi cong suat trén 100kW thi ddy 1a mot phuong 4n hiéu qua .

Nhuoc diém :

Co h¢ so cong sudt nho va phu thude vao tai nhét 1a khi tai nho.

* Bién tin ngudn 4p :véi ngudn co didu khién .

— o i a
= = = = y'S
o —o -~
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Hinh 3.3.S0 d6 nguyén 1y bién tan nguon ap v6i ngudn c6 diéu khién .
a)Chinh luu c6 diéu khién 7 o ‘
b)Dung chinh luu khong diéu khién va bd bién d6i xung ap mot chiéu.

Bién tan nguon ap loai nay dung nghich luu ngudn ap voi dau vao mot chiéu
diéu khién dugc .Pién ap mot chiéu cung cap c6 thé dung chinh luu c6 diéu
khién hodc khéng diéu khién sau do diéu chinh nho b bién dbi xung ap mot
chiéu .Véi phuong an 2 thi hé sb cong sut ctia so dd s& khong d6i ,khong phu
thudc vao tai .Tuy nhién khi d6 so d6 sé qua nhiéu khau bién doi va hiéu suat
s€ kem do do chi phu hop vai tai nho dusi 30kW
Bién tan nguon ap co6 dang dién ap ra xung chir nhat ,bién do duoc diéu chinh
nhd thay doi dién ap mot chiéu. Hinh dang va gia trj dién ap ra khong phu
thuc vao tai ,dong dién do tai xac dinh .Dién ap ra c6 do meo phi tuyén 16n
,c0 thé khong phu hop vai 1 s6 loai tai .
a. Bién tan ngudn ap bién diéu bé rong xung :

[T

o ————o

L1]

—P
>

o

Hinh 3.4. So db nguyén 1y bién tin ngudn ap bién diéu bé rong xung

c. Bién tan loai nay dung chinh luu khong diéu khién ¢ dau vao .Dién ap va tan
s6 & dau ra s& hoan toan do phan nghich luu xac dinh .nghich luu thuong st
dung cac van diéu khién hoan toan nhu GTO ,IGBT,BJT cong suét ...

d. IGBT vaBJT cong suat duoc st dung cho bién tan cong suit téi 300kW
,dién ao ludi dau vao dén 690V.Tan so song mang thuong dén 12 kHz ddi
v6i cong suat dén 55kW ,véi cong suat 16n hon tan s nay bi giéi han duéi
3kHz (IGBT sé& dugc gidi thiéu ki hon & phan sau).

e. GTO duogc st dung cho cac bién tan cong suat trén 300kW ,dién ap ludi dén

690V ,tan sd song mang 1 kHz.
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. Tan s6 dong cat cao hon trong bién diéu bé rong xung tao ra dién ap dau ra
gan nhu sin hodc chi can nhimng loc LC don gian 1a c6 thé tao ra dién ap hinh
sin tuyét doi .

. Vi sir dung chinh luu khong diéu khién ¢ ddu vao nén hé s6 cong suat clia so
d6 gan nhu bang 1( ¢& 0,98) va khong phu thudc vao phu tai .Tuy nhién &
thoi diém dong dién ban dau dong nap cho tu mot chiéu ¢6 thé co gia tri rat
16n ,can phai dugc han ché .

. 3.Cac phuong phap thong dung diéu khién bo nghich lvuap :

C6 nhiéu phuong phap dé diéu ché tao ra dién ap va tan sé mong mudn dé
diéu khién dong co .Trong chuwong ndy ta khai quat 2 phuong phap thudng
dung nhét 12 :

-Phuong phép diéu ché d6 rong xung (SinPWM)

-Phuong phap diéu ché vector khong gian (Space Vector).

a.Phuong phap diéu ché do rong xung (SinPWM)

. Pé tao ra mot dién ap xoay chiéu bang phuong phap SINPWM, ta sir dung
mot tin hi¢u xung tam giac tan s6 cao dem so sanh vo1 mot dién ap sin chuan
c6 tan so f. Néu dem xung diéu khién nay cip cho mot bo bién tan mot pha
thi d6 ngd ra s€ thu duoc mot dang dién ap dang diéu rong xung co tan so
bang véi tan sb nguon sin mau va bién d¢ hai bac nhat phu thudc vao ngudn
dién mot chleu cung cap va ti s giita bién do song sin mau va song
mang.Tan sb song mang phai 16n hon tan sb ctia song sin mau. Sau day 1a
hinh v€ mi€u ta nguyén 1y

. ctia phwong phap diéu rong sin mot pha:

V2 J‘ J{
H }—ﬂ V,: Pole voltage
- D‘x
T

I — X

V. /2

IIlIIII|:|| Vcﬁr-.’:rul

4 = H L | L

Hinh 3.5. Nguyén 1y cua phuong phap diéu ché do rong xung .
Khi Vcontrol>Vtri thi VAO = Vdc/2
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Khi Vcontrol< Vtri thi VAO = -Vdc/2 ‘ ‘ ‘
Nhu ngly, deé tao ra‘nguén dién 3 pha dang di¢u r@ng xung, ta can c¢6 nguodn sin 3
pha mau va gian do kich dong cua 3 pha s€ duoc bi€u dién nhu hinh v€ dudi day:

< 7
>

Ta can tinh dugc bién d hai bac nhat cta dién ap ngo ra tur ti s6 bién do gitra
song mang va song tam giac. Ta c6 cong thirc sau tinh bién do cta hai bac nhat:

U, ke
2

t
Trong do k 1a ti sO gitta bién dJ song sin mau va bién do song mang . con goi la ti
sO

dicu bién.
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3.3.

Chinh
luu

MACH PONG LUC

3.3.1. B§ nghich luwu:

Nghich

LQC luu

Hinh 4

Nhu da gioi thiéu trong phan téng quan vé bién tan déi v61 nhitng dong co ¢
cong suat nho dudi 30kW (dong co cua ta co cong suat 1a 1kW ) phu hop nhét ta
dung bo bién tan nguon ap voi nguodn cé diéu khlen(dung chinh luu khong diéu
khién ,dién 4p mot chiéu cap cho nghich luu diéu khién nho bo bam) ,diéu khién
theo phuong phap blen diéu bé rong xung. Van ban dan dung trong bd nghich luu
c6 thé 1a BJT cong suat ,IGBT, GTO...O day ta dung IGBT .

- So @6 nguyén 1y va qua trinh chuyén mach :

At 2o, i 25, AL

Ty

Co

el | P

Zin
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Tu CO dam bao nguon 13 ngudn 4p va dé tiép nhan ning luong phan khang tur tai.
Phuong phap diéu khién cac van IGBT thong thudng nhat 1a diéu khién cho goc

va A=

mo cua van la

Hinh 4.1. So @ nguyén li cua bd nghich luu.

A=180°

120° .0 day ta xét goc dan véi tai dau sao nhur

thiét bang cach xac dinh dién ap trén tai trong timg khoan thoi gian 600 (vi ctr 600

c6 mdt trang thai chuyén mach) véi nguyén tic van nao dan coi nhu thong mach
Nhin chung so d6 nay c6 dang mot pha tai néi voi hai pha dau song song nhau

.Do vy dién &p 1 pha trén tai s€ chi c6 hai gia tri la

song voi 1 trong 2 pha con lai )hodc

V2

song con lai.Voi gia thiét tai dbi xing :
e Nguyén tac chuyén mach :

khi mot pha ndi tiép véi nhanh song

U,

(Khi mot pha d4u song

Cho géc md ciia IGBT 1a 1800 va cir 600 tiép theo (ké tir khi IGBT trude dé dugc

m¢ thi mot IGBT khac m¢) .Nhu vay trong cung mot thot gian c6 3 IGBT mé :

Bang trang thai dong m¢é cua cac IGBT

T 0 |60°+120° | 120° +180° | 180° = 240° | 240° +=300° | 300° = 360°
= 60°

T 1 1 1
1

T| 0 1 1
2

T 0 0 1
3

T| 0 0 0
4

T 1 0 0
5

T 1 1 0
6

Xét qua trinh chuyén mach tir TS sang T2 tuong mg v6i khoang (0O - 600) sang
(60°+120°

Trong khoang
nhu hinh vé :

0° +60°thi T1 ,T5,T6 dan, chiéu dong dién qua tai dugc xac dinh
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- Dang song nghich luu:

T1

T2

T3

T4

T5 |

T6

Ua

Ub

Uc

io

i

Hinh 4.3.Dang song nghich luu
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Ta tinh dién &p trén tung pha tai:

Trén pha A:
1
Ura=3Uz
Trong khoang 0° — 60° : 3
2
Uia=3Uz
Trong khoang 60° — 120°: 3
1
Uia=5Uz
Trong khoang 120° - 180°(hc) : 3
1
Uia=-7Uz
Trong khoang 180° — 240° (hd) : 3
2
Uia=-7Uz
Trong khoang 240° — 300°(he) : 3
1
Uia=-7Uz
Trong khoang 300° — 360°(hf) : 3

* Tuong tu ta tinh dugc cho cac pha B,C:
Béang chuyén trang thai ctua Diot:

Qe 60° | 1200 | 180° | 240° | 300°
Diln 1 0 0 0 0 0
D2n 0 1 0 0 0 0
D3n 0 0 1 0 0 0
Ddn 0 0 0 1 0 0
D5n 0 0 0 0 1 0
Dén 0 0 0 0 0 1

- Tinh chon céac phan ttr va cac van ban dan trong bo nghich luu:
Theo dé :Pong co khong dong bd 3 pha roto 16ng soc :

Cong suat dinh mic : Pdm= 1 kW

Tbc d6 dinh mc :  ndm = 1450 v/phut

Hé s6 cong suat :  COoS@ =095

Dién ap ludi : 220/380 V

Hiéu suit 7=0.9
He s quaé tai : A=18
p - Pam _ 1000 _
Cong suit dua vao dong co n 0.9 11111wW

Talaico:
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A

P =3U,,l lyy = ——2——
1 dm " dm COS(de = dm 3Udm COS@dm
_ 11111 _1.77 (A)
3*220*0.95

Uy

Rfy1 = [ Cosp= @*0.95 =117.9Q
fdm 1.77

a.Tinh chon IGBT:

bién 4p pha cuc dai cia dong co:
Ut max =220*+/2 =311.1 (V)
Dién ap dau vao cua bd nghich luu:

%Uz U, =>uU, ... :2*311.1: 466.7

nén 2 V)

Viy dién 4p nguoc dit 1én mi IGBT la : Ungmex = UZ:466,7(V).
Chon h¢ s6 qua ap 1a kv = 1,6 thi can chon IGBT chiu dugc dién &p nguoc la :

Ung =KWz =1 6« 466.7 = 746,72 (V).

Vi tai dau sao nén dong cuc dai qua tai bang dong chinh luu :
I =l = lgmV/2 =1.77*/2 = 2.5(A)
Vi hé sb qua dong kI= 1,2 thi can chon IGBT chiu duoc dong dién 1a :

lr=Kil=12«25=3(n)
Do d6 chon IGBT BUKS5 4-800A cuia hiang Philips c6 cac thong so sau( tra bang
phu luc 6 sach BTCS cua Lé Van Doanh ):
Dong dién Icmax =12 A
Dién 4p Vgeth =55V
Dién ap ro1 Vece =3V
Cong suit Ptotmax = 85 W
t 08

Thot gian : tome 0,03
b.Tinh chon diot :
Dong dién pha tai A c6 ba doan khac nhau trong nita chu ky:

. _En {1_ 1+ a)(2 - a) e%}

Ufmax:

0-60° © B8R 1+a°
2 _0
= En 2_(1+a)3 e
_ 60 +120° 3R l+a
_ 0
. En 1+(1+a)(32a)e 4
_ 120 -180° 3R 1+a
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o L
Q=—=1tgp =0.33
R 9o

Véi :
_1 1
a=e 3Q —¢g 3033 _ .36

Tai 0=0, dong qua tai pha A bang 0: ia=0 :
_ _0
. _En {1_ 1+a)2-a) /3}

AT 3
Tu (1) taco: 3R l+a
3 3
_ﬁ: 1+a — 6, —=-Qln l1+a
Q l+a)(2-4a) l+a)(2—a)
3
0, = —0.33In— 17936 = 0.25
(1+0.36)(2—-0.36)
= 0, =14.3°

Trang thai chuyén mach cta Diot tai =0 ,Diot D1 dan va dong qua Diot ciing la
dong qua tai ,Iac nay dong qua Diot cling 1a dong cuc dai:
U—d[l— 1+ a)(2— a)}

3R 1+a’

I bimax =1a(0) =

466.7 [, _(1+0.36)(2—0.36)
_3*117.9 1+0.36°

Néu chon hé s qua dong dién cua Diot 1a 1,2 thi ta can chon Piot chju duge dong
3. !p=12%*1.49=1.8(A)
Pién 4p nguoc dit 1én moi Diot 1a :
Ung = %uz = %ud = %*466.7 =311.2 (V)
Chon h¢ s6 qua ap cua Didt 1a 1,6 thi D16t phai dugc dién &p nguoc 1a :
Ung = kyUnpg =1.6*311.2 = 498 (V)

Ta chon di6t B-10 cua Lién X0 theo bang I.1 trang 16 sach dién tr cong sut cua
Nguyén Binh 2000 .

} =-1.49 (A

c. Tinh chon tu CO :

i:cotggp: = 1 =3.03
@ o - X, tgp 0.33
E,.L
C =" (2In2-1
omax 3R2AUC( )
thuong lay AU =0.1E,
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_ E.. X, (Zlnz_l):tggp*(ZIn 2-1)
3R?.314.01.E, 3R*314*0.1

_0,33*(2Ih2-1)
3*117,9*314*0,1

AUc¢ 13 bién thien dién ap ngudn mot chiéu
Tu CO phai chiu dugc dién ap UC = UZ =446,7 V
Néu chon hé sd vé ap dé tu hoat dong an toan 1a 1,3 thi :UC = 1,3*446,7 = 580,7
\/
Vay can chon tu C ¢6 dién dung
3.3.2. B bién doi xung ap :
Pé diéu chinh dién 4p cap cho bd nghich luu ta ding bo bién d6i xung ap mot
chiéu ndi tiép.

a. Khai quat:

B6 bién doi xung ap 1a b bién doi ma dién ap ngudn duge dong cat vao phu
tai mot cach co chu ky do do dién ap trén tai la nhiing xung ap mot chiéu hodc
xoay chiéu phu thudc vao dién ap nguon 1a mot chiéu hay xoay chiéu .

Pé thyc hién viée dong cit ngudn ngudi ta dung cac khoa dién tir cong suat .0 day
ta dung BJT cong suat .

Nguoi ta phan loai bg bién déi xung ap thanh nhiéu loai khac nhau tiy thudc vao
cach mic khoa ban dan ( ndi tiép hay song song ) hodc tuy thudc vao dién ap ra .0
day ta dung bo bién doi xung ap mot chiéu nbi tiép .

b.So d6 nguyén 1y ciia bo bién d6i xung ap :

=115.10° =115 4F

1154F 4 chiu duge dién ap 600V.

A @
Q1 A—l—"
DO 7% D N
= Tail
3

Hinh 4.4. So d6 nguyén 1y bo bién doi xung ap

Trong khoang 0+Ty cho Q1 mo toan bg dién ap nguén duoc 1én ta1 ,con

trong khodng =T a ngat Q1 lic nay dién 4p trén tai s& bang 0 .nhu vay dién ap
trung binh trén tai 1a :
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=—j01u dt

:?Io Uadtz%ud Usr
=U,=2Uy,
L g2 T
t
T
voizZ=T Hinh 4.5. Dang song dién 4p ra

Theo biéu thirc trén ta c6 3 phuong phap diéu chinh dién ap Ud
+ T = const , T1 = var ( phuong phap do rong xung)

+ T = var ,T1= const.(phuong phap tin s6 xung)
+ T =var Tl = var (phuong phap xung thoi gian)

Trong 3 truong hop trén thi phuong phap tan s6 xung va xung thoi gian co
nhleu nhuoc diém ,tan sd phai thay ddi trén mot pham vi rong 16n mai co thé cung
cap mot dai dién ap dau ra .Viéc thiét ké bo loc véi tan sb thay doi gap nhiéu khé
khan .Trong trudng hop dién ap ra thap ta diéu khién theo phuong phap nay sé
lam cho thoi gian Toff 16n gay ra hién tugng dong dién trén tai bi gian doan .

Viéc st dung phuong phap d6 rong xung tranh dugc phan 16n nhuge diém
trén nén dung phuong phap nay diéu khién 1a thich hop hon ca .
c.Tinh chon cac phan tir trong bo bién d6i xung ap :

- Tinh chon tranzito Q1 :
¢ day ta dung phuong phap d6 rong xung :
Goi T1 1a thoi gian mé cua BJT
T2 la thoi gian khoa cua BJT

Ud 1a dién ap trudc khi bién d6i .
Dién 4p trung binh trén tai :

—joluddt—Tlud =ZUy

Chon tan s6 lam viéc ctia bd bién ddi 1a f= 500Hz
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=T :Tl +T2 :%:0002 S

Pham vi diéu chinh dién ap :Zmin = 0,2 va Zmax = 0,8 .

Néu cho sut ap trén cudn day cua bo bién ddi 1a khong dang ké ,thi dién ap
cuc dai sau bién doi la:
Uzmax  466.7
Z ex 0.8
Véihésd quaaplakU=1,6.
Vay chon BIT chiu dugc dién ap nguoc la:
Utgm= K Ug =1.6*583.4=933.5 (V)

Mot cach tuong ddi ta xem hiéu suit cua bod nghich luu 1a = 0,9 .Theo dinh
luat bao toan nang luong ,cong suat nguodn phat ra la:

P=U,I, = in

n

U=

—583.4 (V)

=1, = P = 1000 =2.38 (A)
nU,, 09*466.7
Vay chon dong dién cuc dai qua BJT la Imax= 2,38 A. V&i h¢ s6 duy trit dong KI=
1,2 .Vay phai chon dugc BJT chiu dugc dong la:
7 =K, *lqex =12% | 1ax =1.2*2.38=2.868 (A)
Tir d6 ta chon BJT cong suat loai BUX 47A
UCE = 1000V
IC =9A
Ton =1s
Pm=135W
- Tinh chon bi6t DO :
Piot DO dung dé ngin chin dién 4p tu cam tir cudn cam qua 16n khi
Tranzito chuyén mach tir mé sang khoa va do d6 bao vé BJT khoi danh thung
do dién &p ngugc UCemax

Db thi biéu dién qué trinh dong dién va dién 4p sau chinh luu :

U

T4 t

T,

67



Gi4 tr1 trung binh dong dién chay trong didt la:
1l T-T, T\, o %
IDO_?Llldt_ g =A-D, =a-2)*2*1;

T (*)

Dé tim gia trj IDOmax ta dao ham (*) theo z ta dugc:

| Do=(1-22)1,=0

= ==
2

1, 1 1
IDomax :IDO :(Z:E):ZIZ:Z*23820595(A)

Ta can chon Diot chiu duogc dong ( V&1 hé s6 KI = 1,2):
| b max =1-2! pomax =1.2%0.595=0.714 (A)
Vi dién ap nguoc cuc dai :
Ungrrax =K, U, =1.6*466.7 = 746.72 (V)

Tra bang ta chon duoc diét B10 cta Lién X6 v6i cac thong sd sau :
Itb = 10A :dong trung binh

: Bién ap nguoc cuc dai
AU =0.7 (V)

: Sut ap trén diot

3.3.3. Bo lgc sau diéu chinh dién ap
So do mach loc :

L
Q YN A

\ ﬁf AT v
i Bb
nghich

Do 7

11

I

luu

Hinh 4.6. So db nguyén 1y bo loc sau diéu chinh
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a.Tinh chon dién cam L:

Gia st rang qua trinh chuyén mach dién ap UC trén tu khong ddi (qua trinh qua

d6 dién ap trén tu khong dot bién).
Khi BJT m¢ :

U = ljgludolt _ Ny, = z2u,
Véi T T
di
L= =(1-2Z)Uq
vay

di = L=2)

z

U,dt=1i =¥Ud.t+ I
Hay L
Khi T=T1=ZTtaco:1=11:
-2z

U, T+I,

Il
Khi BJT Q khoa ta co :

di U ZU,

U, =-L- =di=——Ctdt=—""1dt
dt L

zZU, |,  zu,
L ™ L
Khit=Ttacoi=12:
==z

=i=-

t-T)+1, =1

z

gl (0-2)zu,T
Viy 2 2L

Pé tim Al yrex ta thuc hién nhu sau :
dAl :1—22 U, T =0
dz L

:>Z=l
2

dAl 1-27
dz L
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UgT

Al % =
Suyra: 8LI 4
; < —1580
Can chon L sao cho : Al e %< Al gp =15%
Yal (o155 > JaT _ 584 1
8L.I4 814.015 8.0,177.0.15 50
VayL=52H

b. Tinh chon tu C : ‘ ‘ ,
Dong dién qua mach chi c6 thanh phéan xoay chiéu ,vay d6 nhap nh6 ctua dong
dién tai bang dong dién chay qua tu C :
Taco:
: duC
lc =

dt

:—jldt 1,(T-T,) = Z—(T ~T,)

— AC = %.T.z.(l—Z)

1.
du, =—i.dt

Pé tinh AU ¢ max ta thuc hién nhu sau:

du.  I,T B 1

dz

. T.1
AU =AUz =Yy=Te Ay g T
2’ ac 4CU,
% < —15%

Chon tu C sao cho AUcmax %< AUccp 0

T _oismcs Tz _ Tl
4CU, 40,015 4U,015.7
_ 1 07 4651070

50 4.446,7.0,15.0,8

Vay tu C ¢6 dién dung 1a 274 F va chiu duoc dién ap 300V

Trén thuc té cic nha san xuét chi san xuét theo tiéu chuéin ,vay ta chon tu c6
dién dung la 16,5uF va chiu dugc dién ap 300V va la tu héa phan cuc .
Bé loc sau chinh luu: Mot cach tuong doi ta xem nang luong ti€u tan trén bo

loc va bo didu chinh dién ép 1a khong dang ké thi ta c6 : Od-ld =Uzlz
Ud'ld :UZ'IZ :>|d :Z'IZ

AU

Hay

bién &p C ¢0 thé tinh nhu sau :
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AU, :%j:li dt:éld(T —Tl):éZ.IZ.T(l—Z)

E
e e e . &
"
Chinh
luu g s -
B2,
* *
Hinh 4.7 B0 loc sau chinh luu
Pé tinh AU ¢ max ta thuc hién nhu sau :
d . T 1
Szl 1-22)=0=2=2
dz C 2
. T.
AUCW:AUC(Zzl):TIZ =AU, %= z
2 4C 4CU

z

AU oy % < AU ¢y =15%

Chon tu C sao cho :

T _ismcs Tz o Tl
4CU, 40,015 4U,0157
_1 0.177 =16,5.10"°
50°4.446,7.015.0,8
Vay tu C c6 dién dung 1a 274 F va chiu duge dién ap 300V

Trén thuc t€ cac nha san xuat chi san xuat theo tiéu chuan ,vay ta chon tu co6

16,5uF

dién dung la va chiu dugc dién ap 300V va la tu héa phan cuc.

1
f -
s cL b _
Tén s6 dao dong ciamachloc 7' —f 1a 27\JL ¢ .Cy

D¢ tranh hién tuong cOng hudng xay ra trong mach can chon
voi fla tan so6 lam viée cua BJT .

f>(2+3)f,

f
f — 2,5 fL f— fL _ —
Ta chon : 2,5

1 f

[L.C. 25
Suy ra: 272 Lt €




2
2,5
= bt = (mj

2 2

-1, (ﬁj (2] 2- (25] L1

2rf) c, (50)°c, (50) 17*10° H
Nhu vay chon tri s6 dién cam va dién dung 1a :C=17 4 L =147 H
3.3.4. B¢ chinh luu
B chinh luu ¢6 tic dung bién d6i ngudn xoay chiéu thanh nguén mot chiéu
cap cho nghich luu ,& day ta dung chinh Iwu hinh cau khong diéu khién gdm
cac van diéu chinh va may bién ap 3 pha.
- Van c6 tac dung dong m¢o tao thanh dong mdt chleu
- M4y bién 4p c6 tac dung bién d6i dién ap ngudn dé phu hop véi yéu cau cua
phu tai ,cach ly phu tai vai ludi dién dé van hanh an toan ,cai thién dugc dang
song nguon dién ludi Ngoai ra con cé tac dung han ché toc do tang dong cua
anod. So v6i chinh luu hinh tia khong diéu khién thi chinh luu hinh cau c6
nhiing dic diém sau :
- Co dién 4p dat 1én van nhd hon 2 lan .
- Pién ap dau ra c6 do nhap nhé thap hon ,va chat luong diéu chinh tét hon.
- C6 dién ap ngudn nho hon chinh luu hinh tia ,may bién 4p tan dung triét dé
hon .
a.So dd nguyén 1y va dang séng cua chinh luu cau khong diéu khién:

Hinh 4.8. So d6 nguyén 1y bo chinh luu cau 3 pha khong
diéu khién
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Hinh 4.9. Dang séng chinh luu cau 3 pha khong diéu khién

.

L)

g

Dién ap chinh luu :
Sut ap trén dién tréd khodng 4% va trén dién khang khoang 1,5%
UdO = Ud + AU
=583.4+583.4(1,5% + 4%) + 2=617 (V)
Gi4 tr1 hiéu dung dién ap pha thir cép may bién ap :

Uy = 314 617 - 261 (v)

T U =
3J6 97 36
Ty s6 may bién ap:
m= Ur _261_ 0.69
U, 380
Pién 4p 16n nhat ma mdi diot phai chiu:

Uim =6 *U,¢ =/6*261=639.3 (V)

Gia tri trung binh ctia dong qua didt:
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Iy 238
ln=—=—"=0.79 (A
D=7 3 (A

e Gia tri dong dién chay qua mdi pha th&t cip ctia may bién ap :

2 2
lo=|—14=./—2.38=1.94 (A
2 1/3 d 1/3 (A

e Trj hiéu dung cua dong chay qua mdi pha so cip clia may bién ap :
l; =ml, =0.69*1.94=1.34 (A)
e Chon hé s6 du trir 4p cho di6t 1a KV = 1,6 ,hé s6 du trir dong 1a KI = 1,2
e Vay didt chiu duoc :
U,, =1.6*639.3=1023 (V)
I, =1.2*0.79=0.95 (A)
Luc mé may dong tang 1én 4 lan:
Ta chon diot: BJI-10 co6 :
lip =10 (A)
Ui, =300 +1500 (V)
b.Nguyén ly hoat dong :
Cac van chinh luu duoc chi‘a lam 2 nhém :
- Nhom catot chung gom : D1, D3, D5.
- Nhom anod chung gobm : D2, D4, D6. N
Trong nhom catod van nao c6 thé duong hon thi dan ,trong nhom anod van nao
co thé &m hon thi dan . Nhu vay tai mot thoi diém bat ky bao gio cling co6 hai
van dong tho1 mé cho dong chay qua ,mot van & nhém catod va mdt van &

2=

nhém anod .Mdi van dan mot goc 3
Ta xét trong khoang 0+6 D1 va D6 dan ,khi d6 dién ap dit 1én tai la :
Ug =Ua —Up =Uyp
Tai thoi diém 01 D6 khoa va D2 bt ddu mé Nhu vay trong khoang & + 05
D1,02 m nén : Yd =Ua~Ue =Uac
- (14 tr1 trung binh dién ap chinh luu:

T
Ud =£J.6 U2f COS@dHZﬁU2f :2.34U2f
2 "% T

6
- bién &p nguoc 16n nhat dat 1én mdi diot 1a

Ungmax = 2v/2U,¢ c0530° = 2.45U ¢

- Dong chay trong mdi didt bang dong chinh Iuu : ID = Id
- Gid tri trung binh cua dong tai :
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6 7 \/€U2f.C050—Ed9 Uy -E

2 —% R R

- Gi4 tri trung binh ctia dong chay trong mdi diot:

I

2 7 J6Uy¢.c080 I
| D~ '[6 d0 =
% R R
6
34. MACHDIEU KHIEN
So d6 khoi ctua h¢ thong diéu khién:
Phat Phé? Khuyéch
xung phoi | dai >
xung

3.4.1 Phat xung chu dao
Khau phat xung cha dao dung IC555 1am viéc & ché do phi on dé tao ra
day xung c6 tan s6 mong mudn .
a. Gi6i thiéu vé IC555:

Vec @
8
Ra a
§5K »
Reset
§ Comp.
273
Ycc 3§
: 6
Trigger % §5K Control
+.Input Rp F/F 4
0 |-J 2
O
7 Power Outpgt
f— Output 3
C
1 Fig. 3
Ground 9.

Hinh 5.1 CAu tao cta IC555
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CAu tao cua vi mach 555 nhu trén hinh hinh 4.1 .Gdm ba dién tré 5 K2 méc ndi
tiép tr VCC xué)ng mass tao dién thé tham chiéu 2VCC/3 cho mach so sanh

1 (upper comp) va VCC/3cho mach so sanh 2 (lower Comp) .Flip-Flop RS va
transistor T1 ,T2 1a cac bd phan chuyén mach tao xung ra .Cac chan cua IC 555
nhu sau:

1.N6i dat

2. Bau vao Trigger

3.Xung dau ra

4. Reset

5. Dién thé diéu khién

6. Chan ngudng

7. Chan xa.
8.+VCC
b.So do mach phat xung chu dao:
- So d6 mach
—. 8
K> VEE
RT S i TRIGGER "
RESET  OUTPUT|Z
S | CONTROL oue
3_ THRESHOLD
K> DISCHARGE
R2 X GND
1 555D
01u —— — 0.1u

I

Hinh 5.2. So @6 mach phat xung

- Nguyén 1y lam viéc:
O trang thai ban dau méi cép dién dién ap trén tu UC = 0 .Do vay dién ap tai chan
2 va 6 ciing bang 0 .Do vay dién ap ra tai chan 3 & mic cao (* UC = 12 V) va ban
dau chan 7 & muc thap (=0 ) .Tu C bat dau nap dién tir +VCC qua R1,R2 . Pién ap
trén ty ting dan .
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Khi di¢n ap trén ty > 2VCC/3 thi dién ap ¢ ngd ra cua chén 3 s& chuyén trang
thai vé mirc thap con chén 7 s& ¢ murc cao .Luc nay ty s€ phong dién , dién ap trén
tu s& giam dan .Khi dién 4 ap trén tu < VCC/3 luc nay chan 3 s& d6i trang thai Ve
thap ,con chan 7 s€ chuyen 1én cao ,tu C lai nap di¢n .Qua trinh dao dong ctr tlep
tuc dién ra nhu thé tao ra xung chir nhat & dau ra 3.

+ Dang xung d4u ra va dién ap trén tu C :

Hinh 5.3. Dang xung ra va dién ap trén tu C

3.4.2. Khau phén phoi xung

Yéu cau phan phdi xung dé diéu khién cac IGBT déng mé theo luat .Tir ban tuan
tu dan dién cua cac van ta c6 nhan xét nhu sau:

- Khi T1 dan thi T4 khoa ,tirc T1 ¢6 xung diéu khién thi T4 hoan toan khong ¢
xung diéu khién.

- Khi T3 c6 xung thi T6 khong c6 xung .

- Khi T5 ¢6 xung thi T2 khong c6 xung .

Pé tao dugc phan phdi xung nhu vay ta dung cac Flip-Flop .Theo nhu phan tich
trén ta dung 3 Flip-Flop D dé phan phdi xung .Mdi xung ra cach nhau 600 .

Béang chure nang cua FF-D:

Qn D Qn+l
0 0 0
0 1 1
1 0 0
1 1 1

Véi Qn+l=D
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Bang dau vao kich ctia FE-D:

Qn_)Qn*'l D
00— 0 0
0 — 1 1
1 -0 4]
1 - 1 1

Tai moi thdi diém bo nghich luu luon ¢6 3 IGBT md, nén can phéi phan phéi
xung dén cac IGBT phu hgp vdi yéu cau .Trang thai cua FF-D can c6 nhu sau:

1 2 3 4 5 6 7 8 9

ClocK

— ]
| | | | | |
Q 1/ 14 7 1 t41 ] 010 ;70| 414911t
| | | | | | | | |
Q@ o 0| 1111101010111t
| | ' i | | i | L
QG 0, 0,0 |11 ;1|0 0, 0] 1t
e | | | | | |
Qr 1l 85 0 9 4449 14 0310 0 ¢
S D N N S SR S
Q 1! 1 001! 0 111 1 1 0 I 0 t
| | | | l | | .
o 1r4 ¢4 \l0@6 030 |91 49 14| 0t

Tur do6 ta thanh 13p bang trang thai ctia FF-D nhu sau:

m | Xung Trang thai hién tai Trang thai kétiép Pau vao Flip Flop D
QY | Q% | QY Q™ Q™ Q™ | Dy D, D,
m1 1 0 0 0 0 0 1 0 0 1
m2 2 0 0 1 0 1 1 0 1 1
m3 3 0 1 1 1 1 1 1 1 1
m4 4 1 1 1 1 1 4] 1 1 0
m5 5 1 1 0 1 0 0 1 0 0
mb 6 1 0 0 0 0 0 0 0 0

Duya vao bang trang thai ta tim dugc su lién hé gitra dau ra va dau vao cua cac FF-
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D theo phwong phap tdi gian bang bang Karnaugh:

2Q1 2Q1
Q3 00 01 11 10 Q3 00 01 11 10
o000 |1 |1 |x 000 |0 |1 |x
110 |x |1 10 110 |x |1 |1
D3 = QZ D2 = Q]_
2Q1
Qs 00 01 11 10
o1 |1 X -
Dl: Q)B
10 [x [0 |0
T, T, T3 Te Ts T»
& ara & aza & aza
PRE PRE PRE
21p al2 2 1o al-2 2 |p 5 |
Slak arl—4 3ok akd 3k ald |
CLR CLR CLR
1? 7474 1? 7474 1‘? 7474

Hinh 5.4. So @5 mach phan phdi xung

3.4.3. Khau khuéch dai xung. ) ‘
Khau khuyéch dai dung linh kién ban dan trong d6 st dung cac phan tir ghép
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quang nham cach ly mach dong luc va mach diéu khién .
a. So do khuyéch dai xung:

Ngudn tao | Ngudn phu :

xung 5V +U5:12 V

:

kN

Ta céac

FF téi }/01 B E
(SR R

Q2

b.Nguyén Iy 1am viéc

Khi tin hiéu dua vao chan B cua tranitor Q1 tir cac trigo & muc logic > 0’ thi
Q1 ngung dan , dau vao va ra caa bd khuyéch dai khong co dong ,do d6 Q2
ngung dan va transitor T khong duoc kich thich & cyc B. Khi tin hiéu dua vao
chan B ctia tranitor Q1 tir cac trigo & muc logic ‘1° thi Q1dan dong ,lam cho Q2
dan va kich thich transitor dan.
3.4.4. Tinh toan mach diéu khién

a. Tinh toan tan s6 xung ra cua IC555 va cac trigo

Vi mach IC555 lam viéc & ché do tu dao dong .tan sb dao dong phu thudc

vao su phong nap cua tu C.

Khi C nap ta c6 phuong trinh :
du,
Ri +Y= Vee veii=C dt
du, 1

7ﬁ_+auc:a*vazvéiazii;

viét phuong trinh trén dudi dang toan tir Laplace
akE E

pUe(p) - (0) + Y (p)= P, vai %(0)= 3
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aE E
Uc(p): p(p+a) +3(p+a)
E

—at — —at
=Ut=E({1-e )+ 3e
2
Khit=T: thi Y= 3E
Do d6 T:=CRiln2 =0.7CR
Khi C phong dién ta c6 phuong trinh :

2 __t
u-3 e R

E
Khi t=T2 (14y T1 lam goc thoi gian phong dién ) thi Y= 3 do d6 T2=0.7CRe
Vay chu ki xung :
T= T+ T, =0.7C (R1+ Rz)
Tan sO xung ra cua vi mach IC555:
1 1

fess =7 = 0.7C(R +2R,)

Vico 6 xung O dau vao (xung CLOCK) lay tur IC555 thi cac trigo ¢ 1 xung,nhu

vay tan sd xung ra clia cac trigo ciing chinh 1a tan s cua dién 4p xoay chiéu trén
tai.

C fe 1 _ 1

6 6*0.7C(R,+2R,) 42C(R +2R,)
Mudn thay dbi tin s6 ctia ngudn thi phai thay d6i tan s6 xung ctia bo phat xung
chti dgo IC555 tirc 1a diéu chinh gid tri C, R, Re Vi tai 1a dong co khong ddng bo
roto 16ng soc y€u cau diéu chinh tan s6 tur 15-50HZ. Ta chon gia tri ciatu C1a 0.1

uf,gia tri ciia R1 dugc chon s& tuong tng véi tan sé £=50hz va Ri=01a:
1

-6

= R1 =47600 Q lay R1 = 47kQ

Gia tr1 dién tré R, dugc chon tuong img véi f=15hz va R1=47kQ
1

15 = 42.01.107°(47 + 2R,).10°

= R2 =55,8kQ ldy R2 = 50kQ
Bo phéan phdi xung ding 2 vi mach 4013 chta 2 trigo D loai CMOS ¢6 dién ap ra
mtrc logic ‘1’ 14 4,9V va dong khoang 500pA

b. Tinh chon céc phan tir cia mach khuyéch dai xung

chon transitor Q1 :chon theo diéu kién Ic = Iop =5mA, VCE>VCC loai
NPN
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Vay ta chon loai 2SC828 c6 cac thong sb sau:

Théng sé | P (mw) FT(MH TOC UCB |UCE |UBE |Ic 8 Type
Z) max max |max | max
C828 250 200 125 |30 30 5 50 |220 | SN

Pién tré RS duge chon theo diéu kién :
Vec ~Vier ~VCE@Q) 5_9_05

R5 = | op = 5 =500 (Q)

Chon R5 =470Q
Vi Q1 chua bdo hoa nén dong khuyéch dai 16n,chon B = 200 vay dong :
l¢ 5103
|B:ﬂ = 200 = 25pA ’
Dong nay nho hon dong cung cap cua mach CMOS 4013 nén ta chon thém dién
tré han dong :
Vee —VeEsaq) Vb ~VBE(Q) 5-0,2-0,7-0,7
R4 = I B 2,5.10_5
= 136KQ
Trén thyuc té dung tri s6 nho hon ,vi du nhu léy 68KQ dé dam bao LED
optocopteur dugc cung cap du dong chon R4 = 68KQ.
*Chon transitor Q2 theo di€u kién : IC (Q2) > IBT = 0,84A
UCE(Q2) > UCE = 30v loai NPN
Vay chon Q2 1a loai C2275 c6 cac thong so sau:

=136000Q2

thong s6 |  P(w) fT(';/IHZ TOC UC(E/ r)nax IC max B Type
C2275 25 200 150 150 15A 40

*OPTOCOPTEUR:
Chon loai TLP-521 do Nhat Ban ché tao c6 cac thong s6 sau :
Dién tré cach ly: RCL =1011Q
Pi én ap cach ly: 2500V 1y ty s truyén dong 50 ta c6 :
IOP =5.50 =250 mA = IB (Q2)
IC (Q2) = BIB(Q2) =40.0,25 = 10A,dong dién nay qua 16n so vdi dong
dién can la:

oo, 084 051a
BQZ - - - ' 7 2 r . A
B 40 nén ta gan thém R6 dé han ché dong dién
Vcc _VBE(QZ) _VBE(T) _ 15—0,7 —1,5

=690Q

| 0,021

chon R6 = BQ,
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chon R6 =560Q

1/8W ¢ day ta chon dién ap nudi mach kin 1a 15V
C. Chon b0 phat xung chit nhat diéu khién transitor
Nhu di tinh toan & trén transitor trong bo diéu chinh xung 1am viéc ¢ tan s6 500hz
vi vay ta phai chon bd diéu khién transitor sao cho bo diéu khién phai bang 500hz
¢ day ta chon vi mach tao xung IC555 véi tan s6 xung ra £555 = 500hz nh v da
tinh toan & trén ta ¢ tin s6 xung ra ctia IC555 la:

1 1
£555 = T 0,7C(R +2Ry)

Ta chon tu C=0,047uF, ta coi

1

~ 500
6

f555 = 0,7.0,047.10 7 (R, + 2R,) — R1+2R2 =60790 O
Chon RL=18KQ : R2=47KQ 1/8W

3.5. UNG DUNG BIEN TAN CHO MAY CAN THEP

3.5.1. Khai quat chung

May can 1a may dung ap lyc gitta mét hodc nhiéu cip con lin dé 1am giam kich
thudc mat cit ngang cua thoi can va tao cho né mot hinh dang nhat dinh (hinh 1).
Céc loai may can duoc sir dung phd bién hién nay 1a may can thép (hinh 2), may
can ton, may can nhya tAm, ...

| Vang bién dan

Hinh 5.6. Nguyén ly hoat dong may céan
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3.5.2. Yéu ciu cong nghé va tiéu chi ky thuat

- Yéu cau cong nghé va tiéu chi k¥ thuat

May can (dic biét 1a may can thép) thuong yéu cau st dung dién ning rét 16m,
chinh vi vay viéc tiét kiém dién ning 13 mot bai toan rat quan trong trong qué trinh
véan hanh loai may nay. Bén canh do, voi nhitng mé san pham khac nhau can phai
diéu chinh tdc d6 con lan (dong co) khac nhau dé dam bao theo yéu ciu cong
ngh¢. May can ciing can md men khai dong 16m, tinh & 6n dinh va d6 bén co hoc cao
dé tao ra nhitng mé san pham chét luong tot.

- Uu diém khi st dung bién tan cho may céan:

Ngay nay voi su phat trién ctia khoa hoc ky thuat, dac biét la cong ngh¢ tu dong
hoa, bién tan ra doi da giap giai quyet bai toan diéu khién mdy can mot cach dé
dang. Nhitng vu diém cta bién tan:

— Diéu chinh linh hoat toc do con lan.

— Bao vé va giup tang tudi tho hé thdng co khi, dong co.

— Momen khoi dong 16n.

— Nang cao chét lwgng dién nang, tiét kiém dién.

3.5.3. Phuwong phap can.

- Can kim loai:

a. Khai niém

Can la cho pho1 di qua khe ho gitra hai truc can quay nguoc chiéu nhau, lam cho
phéi bi bién dang déo ¢ khe ho, két qua la chiéu day cta phoi giam xubng, chleu
dai tang 1én rat nhiéu. Hinh dang mat cat ctia phdi cling thay d6i theo mat cat clia
khe hé giita hai truc can. Vi du: mit cat vudng ctia phoi trd thanh tron, chit nhat. ..
khi mit cat khe ho cua hai truc can 1a tron, chit nhat... Dién tich ctia mit cat
ngang cia san pham s& nhé hon mat cat ngang cua phoi.

b. Thiét bi cén

Céc b0 phan co ban cia may can dugc biéu thi trén hinh 10.2, gém:

- Gia can: 1a bo phan cha yéu ctia may cén, trong d6 lip truc can, hé thong
diéu chinh khoang cach giira céc truc can.

- Truc can (Hinh 5.7. a): CAu tao gom than truc (1), ¢6 truc 2), dau chir thap
(3). Truc can c6 nhiéu loai, tiy theo san pham tryc can phang dé can san pham

tam, truc can c6 16 hinh (tron, vudng,...) dé can san pham thanh c6 tiét dién tron,
vuong... (Hinh 5.7. b)
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a. So dé cdn kim loai

Tl
1

b. San pham cdn
Hinh 5.7. So @é cén kim loai va cdc san phiam cdn hinh

3.5.4. Model phu hop.

- Gi6i thi¢u chung:

Bién tan Hitachi 1a thu’O’ng hiéu dén tir Nhat Ban — mét qudc gia c6 cong nghé
hang dau thé gi01 vdi gia ca canh tranh dang rat phu hop voi img dung tai Viét
Nam. San phdm nay ¢ cac chirc ning bao vé an toan, d& dang cai dit va bao vé
dong qua ap, qua tai va cac 16i thuong gap khac. Chung t61 luén dua ra nhing giai
phap v€ cong nghé t61 wu, cung cp vat tu, thiét bj tur dong hoa, truyén dong trong
cong nghiép. Bang nhirng kinh nghiém tich lily dugc sau nhiéu nim hoat dong,
chung t6i cam két 1a mot ddi tac tich hop tu dong hoa toan dién trong nhiéu nganh
cong nghiép khac nhau..

- Model phu hep: SJ700 Series, SJ700D Series, WJ200 Series (Ung dung cho tai
nang). HITACHI SJ700 — Bién tan cho may can
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3.5.5. Bién tan HITACHI SJ700:

U.S. Version Models European Version Models

- C6 kha ning dap tng cao voi nhidu chirc nang chuyén dung va than thién
- C6 moémen khoi dong 16n — bo diéu khién day sitc manh va dé cai dat:
+ Momen khoi dong 16n dat 200% ngay tai 0.3 Hz

+ Ché d¢ diéu khién vecto vong hd trong ving OHz chi c6 & bién tan Hitachi
( dap ung tot nhat cho g dung cau truc ).

+ Chuc ning ty dong nhin dang dong co rat hitu ich va cho d6 chinh xac cao.

+ Ché do¢ diéu khién vecto vong kin nho str dung card phan héi tuy chon ( diéu
khién mémen, di€u khién vi tri).

- Cac chue nang chuyén dung cua bién tan HITACHI SJ700:
+ Chtc nang loai trir su ¢d dugc cai tién toi wu (qua dong, qua ap). Véi tbe do
tinh toan cao hon ciing kha ning diéu khién dong dién voi su dap tng cao, cuc
nang nay loai trir kha nang qua dong va qua ap han ché viéc bién tan ngat sy cb
trong qua trinh g1a toc va gidm toc.
+ Piéu khién bién tan bdi chic ning lap trinh PLC dugc tich hop.
+ Tich hop bo loc nhiéu EMC nén giam chi phi va khong gian lap dit so véi
cac model v6i bd loc EMC géan ngoai.
+ B6 loc nhiéu EMI s& duoc lép dat (loai C3) cho cac bién tan cong suét t6i
22kW.
+ Chirc nang dimg an toan: cit dién ap phia dau ra ctia bién tan dé dimg khan
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cap duoc xtr Iy boi mot bo mach riéng khong phu thude vao bo xir 1y trung tim
CPU.
+ Chue nang ty dong 6 6n ap AVR trén duong DC bus trong qua trinh giam toc
+ Chtc nang diéu khién vi tri.
+ Chtc ning ty dong giam tan sb song mang.
- Céc phan tir cAu thanh cho tudi tho cao va dé& dang bao dudng:
+ Céc phan tir ¢ tudi tho cao va chirc nang canh bao thoi gian 1am viée cua
cac phan tur.
+ Quat lam mat va cac tu dién trén bus 1 chiéu dé dang théo roi dé bao dudng
hoic thay thé.
+ C6 thé di chuyén cac cau dau 16gic tir SJ300 sang SJ700 ma khong can phai
thay d6i cach dau day.
+ Str dung bo van hanh tir xa SRW dé doc cac tham sd cia SJ300 va copy
chung sang SJ700.
- D& dang van hanh:
+ Chi hién thj cic tham sb da duoc thay ddi gitp dé dang kiém so4t dit lidu.
+ Chtc nang danh cho ngudi sir dung lya chon gdm 12 tham s6 tir U001 U012
do nguo1 st dung dinh nghia.
+ Ché do co ban chi thi cac tham s6 pho bién.
- Than thién v&i moi1 trudng:
+ Chure nang triét tiéu xung dién ap cao (da dang ky sang ché)
+ Dat quy dinh RoHS Chau Au nho han ché str dung céc vat liéu doc hai (trir
chat han gin trong modun cong suét).
+ Céc bo mach in dwoc phu 16p keo chdng tiép xuc véi moi trudng va cac thanh
cai déng dugc ma kém. Pay la mdt dac diém duoc cai tién dé thich nghi véi
moi moi trrong lam viée.
- Tinh nang, tiéu chuan vuot troi:
+ Dai tan s6 dau ra Dai tan sd dau ra tir 0.1Hz dén 400Hz.
+ Tuan theo cac tiéu chuan qudc té
Tat ca cac bién tan Hitachi déu dugc nhiét d6i hod, do bén cao ¢ 10-15 nam va
da duoc chimg nhan dat céc tiéu chuan quoc té: CE, UL, ¢c-UL, C-Tick, 1SO 9001,
ISO 14001. RS-485 duoc hd trg nhu 1a mdt tiéu chuan cho phuong thirc truyén
thong nbi tiép Modbus® RTU.
Tuong thich v6i cac mang nhu DeviceNetTM, PROFIBUS® va LONWORKS®
vé6i cac card truyén thong tuy chon. Pau vao 16gic co6 thé lira chon dang
Sink/source.
Dai dién ap ngudn cip rong.
- HO tro cac tng dung trong dai cong suat tir 0.4 kW dén 400 kW:
SJ700 Series 1a dong bién tan c6 cong suit 16n dung cho cac loai dong co co cong
sudt 1én dén 400kW. Dong bién tan nay sir dung ché do diéu khién vecto c6 hoic
khong c6 cam bién nén pht hop véi nhiéu loai tai khac nhau. Pap Gmg tot nhat d6i
Vi cac tai doi hoi momen khai dong 16n, didu kién lam viéc khac nghiét, dong cét
lién tyuc, téc @6 on dinh, chinh xac nhu: may cong cy, may ép dun, ... Hay cac tai
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c6 yéu cau lam viéc nhe nhang, ém diu, 6n dinh nhu: thiét bi di chuyén, bang tai
cong nghiép, quat gio, bom, .
Cich cai dit bién tin HITACHI
- Céch cai dit cac tham s co ban cho bién tin HITACHI, vao cac ham cai dat
Sau:
+ Nhom A:
e A001: chon01 (diéu chinh tan s6 bang terminal ngoai).
e A002: chon01 (chon tin hiéu chay bang terminal ngoai).
e A003: chinh thanh60.0(Hz) (cai dit tin sb co ban).
e A004: chinh thanh60.0(Hz) (cai dit tan s t6i da).
+ Nhom C:
e C001-C007: dinh nghia chirc nang cho cac terminal[1]-[7].
e Céc gia tri ciia terminal[1]-[7]duoc dinh nghia san nhu sau:
[1]: chay thuan, [2] chay nguoc, [3]: chay téc do 1 (chay nhiéu cap toc do), [4]:
tdc do 2 (chay nhiéu cap toc do), [5]: trang thai ting/giam toc do thir 2, [6]: reset,
[7]: giam sat trang thai ctia bién tan sau khi khoi dong lai.
+ Nhom F:
e F002: cai dat thoi gian tang toc (mac dinh san 10.00 giay).
 F003: cai dat thoi gian giam tdc (mic dinh sin 10.00 giay).
+ Nhom H:
e HO002: chon loai thong s6 mic dinh cua dong co (00: dong co mac dinh la
cua hang Hitachi, 01: cac loai dong co thuong khac).
e HO003: cai dit cong suat ctia dong co.
e HO004: cai dat sb cuc cua dong co.
e HO001: do ty dong cac thong s khac ctia dong co (01: do voi trang thai dong
co dang dung, 02: do véi trang thai dong co s€ quay).
*Chu ¥ : khi do bang phuong phap dong co chay (tuning dong) thi phai kiém tra
lai tai xem c6 gay hai gi cho tai hay khong. Vi du nhu: thang may, tai dét, co cau
cam, dap...
- Chtre nang chay RUN/STOP trén ban phim, diéu chinh tan s6 bang bién tro
ngoai, tan sb tdi da 1a 60Hz, vao cac ham cai dit sau:
+ Nhom A:
e A001: chon01 (diéu chinh tin s6 bang terminal ngoai).
e A002: chon02 (chon tin hiéu chay bang ban phim cta bién tan).
e A003: chinh thanh60.0(Hz) (cai dit tin s6 co ban).
e A004: chinh thanh60.0(Hz) (cai dit tan sb tbi da)
+ Nhom F:
e F002: cai dit thoi gian ting toc (mic dinh sin 10.00 gidy).
e F003: cai dat thoi gian giam toc (mic dinh sin 10.00 gidy).
+ Nhom H:
e HO002: chon loai thong s6 mic dinh cua dong co (00: dong co mac dinh la
cua hang Hitachi, 01: cac loai dong co thuong khac).
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e HO003: cai dit cong suit ctia dong co.
e HO004: cai dit s6 cuc cua dong co.
e HO001: do ty dong cac thong sd khac ciia dong co (01: do véi trang thai dong
co dang dung, 02: do vai trang thai dong co sé quay).
*Cht y: khi do bang phuong phap dong co chay (tuning dong) thi phai kiém tra lai
tai xem c6 gay hai gi cho tai hay khong. Vi du nhu: thang may, tai dét, co cAu
cam, dap...

- Chirc ning chay RUN/STOP trén ban phim, diéu chinh tan s6 trén ban phim, tdi
da la 60Hz, vao cac ham cai dat sau:
+ Nhom A:
e A001: chon02 (diéu chinh tin s6 bang ban phim thong qua hAmF001).
e A002: chon02 (chon tin hiéu chay bang ban phim cua bién tan).
e A003: chinh thanh60.0(Hz) (cai dit tin sb co ban).
e A004: chinh thanh60.0(Hz) (cai dit tan s t6i da).
+Nhom F:
e F001: cai dit tan sd hoat dong cua bién tan(bang hodc nho hon tan sd cua
hamA004)
e F002: cai dat thoi gian ting téc (mic dinh sin 10.00 giay).
e F003: cai dat thoi gian giam toc (midc dinh sin 10.00 giay).
+Nhom H:
e HO002: chon loai thong s6 mic dinh cua dong co (00: dong co mac dinh la
cua hang Hitachi, 01: cac loai dong co thuong khac).
e HO003: cai dit cong suit cua dong co.
e HO004: cai dat sb cuc cua dong co.
o HO001: do ty dong cac thong s6 khac ctia dong co (01: do véi trang thai dong
co dang dung, 02: do véi trang thai dong co s€ quay).
*Chu y: khi do bang phuong phap dong co chay (tuning dong) thi phai kiém tra lai
tai xem c6 gay hai gi cho tai hay khong. Vi du nhu: thang may, tai dét, co cAu
cam, dap...
- Canh b4o va thong bso ciia nha san xuat

A Canh bao : Khong duoc ty v thay doi thong s6. Néu khong, c6 nguy
co bi dién giat hodc thuong tat

A Luu y : Da thir nghiém dién ap chiu dugc dién tr¢ cach dién trude
khi céc thiét bi dugc xuat xudéng, do do khong can phai tién hanh cac thr nghiém

nay trude khi van hanh

A Luu ¥ : Khong gin hodc thao hé théng day dién hodc dau ndi khi co
nguodn di¢n. Ngoai ra, khong kiém tra tin hi€u trong qué trinh hoat dong.
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A Khong dung hoat dong bang cach TAT cong tic to dién tir trén phia so
cap hodc thr cdp cta bién tan.

Power Ground fault
input  interrupter

Inverter

MCCB GFI
WLC)R.E.T U v, W (—o" a
11,12, 13

i—jgm

Khi mét dién dot ngodt trong khi 1énh “Chay” dang hoat dong, thiét bi co thé tu
dong khoi dong lai sau khi co dién. Pé tranh su ¢ nhu vay c6 thé gay hai cho con
nguoi, hiy lip cong tic to dién tur ¢ phia nguon dién dé mach khéng cho phép tir
dong khoi dong lai sau khi ngudn dién phuc hoi.

Ground fault
interrupter —
Power GFl Inverter
Input
—O’IQW_Q R.ST UV.WQO Motor
L1, L2, L3
GND lug -

(XL}

Chu
y: Bam bao két n61 dau no1 dat vai mat dat.

A Chii ¥: Khi kiém tra thiét bi, hily nhé doi 10 phut roi hily mé nap.
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Tén

Chiic ning

L1 L2 * L3 *
Breaker, ! L } '
MCCBor /- -/ —- A
GFl : :

MNgat / ngit kit néd

(Caa dag vé ddbe (MCCE), cau dac agit sy cé cham
dat (GFT), bode thiét bj ngit Lét ndi hop kim. LUU
[V: Trink cai djt phii tham khio NEC v mi eue b$
idé dim bdo an todn va tuin tha.

Cudn khins AC
phia diu vio

[E¥éu nay rit hir ich trong vide triét tiéu song hdi gdy
ra trén dwomg diy cung cip dién hode ki mat cin
b:ng dién ap nguon chinh ot qua 3% (va cdng suit

n dign lom bom 300 EVA) hodc de lam diu cac
Egm:i&ng cia duong day. N6 cing ¢ thien hé 1o
edng suit.

Bé loc nhidu

I‘Thuudmmd:llu:r r:.m:i:thﬂhumanuhw
pady thu thanh, Bql@:tﬁrtmh;mp;mnhﬂhnn
Keting :nt'h.eﬂtmc a1 dunp trén diu ra).

B¢ lec EMI

B& loc niy lim giim nhidu din trong hé thong diy
eap dién gifa bisn tin va hé thing phin phi didn.

B loc shidu

& loc dién dung niy lim giim nhig bie xa tir cdc

E&t néi no vol bign tin so cap (phia dau vao)
iy ngudn chinh & phia diu vio bién tin.

Diy két mai DC

ICubn edm ngin chin séng hii do bién tin e ra. Tuy
mhicn, né s khéng bio vé bd chinh hru ciu diot diu
ao. Can ¢o 1o phan vmg DCL cho cde kign may -
138500 den 4000

Dién trd

B& phanh

\Cic thinh phin him hi ich d¢ ting mé-men xodn
Mifu khidn cda bién tin che cic img dung chu ky lim
heide cao (ON-0OFF) vi cdi thidn khi ning gidm toe.

RO RB
J TO | N(-)
T GND

v vV W

Bé loc nhidu

Mﬂmtﬁ-ﬂ!l‘.ﬂ} ra trén :i:thﬂhq]mdunh!.r
prdy thu thanh bd loe n.rh.nh;;up;umnhmbu:u
Kelng :nt'h.eﬂtmc uir dung & d3u vao)

Cudn khang AC
phia d3u ra

L& phin tng nav lim g13m cic mng dong trong dong
e do dang song chuyén mach cia bien tan giy 1a,
lbing cich lim min dang song dé gin ding van chit
liweng dién thirong mai. Né cling hira ich d& gidm
[song hai khi diy din tir bién tin dén déng co dii hon
10w,

|’ Motor

Bé lez LCR

l

Thermal :w.rm:h

& lpc dinh hinh s6ng sin cho phia diu ra. B3 loe
CR khéng bit bude di véi cde khién may -1850hoo
&n - 40000

So dd dong luc diéu khién dong co may can bang bién tan HITACHI SJ700

+ Chu thich linh kién:

e MCCB: duoc viét tat tir Moulded Case Circuit Breaker (thiét bi dong ngt)

91




au vao, ra

\
A

e Cudn khang AC phia d

~

e B0 loc nhiéu

e Dién tro xa:
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- Piéu khién bién tan bang phim ctng:

man hinh hién thi led 7

vach =W

~——F—dén ngudn

Al UAGEAI O ALARM
dén bao chay — OVH;__ dén chudng bao
74

dén hién thi ché d6 —

ntt chirc ndng —

-
chay bt
nut chay—
'

- BEER)D-

— nut ey triy

phim lén

Bang mi code diéu khién:

R
nut xudng

HITACHI

7

Sb th tu | M2 hién thi | Noi dung

1 d001 to d104 | Man hinh hién thi

2 FO01 Cai dat tan s6 dau ra

3 F002 Cai dat thoi gian ting toc
4 F003 Cai dit thoi gian giam toc
5 FO04 Cai dat huong hoat dong
6 A001 Cai dat tan s6 nguon

7 A002 Chay cai dat nguon lénh
8 A003 Cai dat tan s6 co ban

9 A004 Cai dat tan so toi da

10 A005 [AT] lya chon

11 A020 Cai dat tan so da toc do
12 A021 Khoi dong 1 cap toc do
13 A022 Khoi dong 2 cap toc do
14 A023 Khoi dong 3 cap toc do
15 A044 Phuong phap kiém soat dau tién
16 A045 Cai dattang v/ f
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17 A085 Lwa chon ché d¢ hoat dong

18 b001 Lua chon ché d6 khoi dong lai

19 b002 Thoi gian mat dién dudi dién ap cho phép
20 b008 Thr lai lya chon

21 b011 Thr lai thoi gian cho

22 b037 Han ché hién thi mi chiic nang

23 b083 Cai dat tan s6 cua nha cung cap dich vu
24 b084 Lua chon ché d¢ khoi tao

25 b130 Lua chon chirc nang ngan chan qua ap
26 b131 Cai dat muc triét tiéu qua ap

27 C021 Cai dat thiét bi dau ra thong minh 11

28 C022 Cai dat thiét bj dau ra thong minh 12
29 C036 Trang thai hoat dong cua role canh bao

- Piéu khién toc o dong cor:

Theo cong thire tinh toc d6 cua dong co: n=60f/p. Trong d6 f1a tan so. P 1a s6 cap
cuc cua motor (thong thuong la P=2). Suy ra khi tan s6 thay doi thi toc do s& thay
dc}i. Bién tan co thé thay doi tan so tu 1Hz dén 50Hz. Tham chi 1a 60Hz hoac 1én
den 400Hz d(}i voi loai dong co chay toc do cao trong cac may CNC. Chinh vi vay
nho co bién tan ma co th§: lam cho dong co chay nhanh hon, cham hon binh
thuong véi tan so thay doi.

+ Cai dt trén bién tan:

Budc 1: Nhan vao nut “Func”

Budc 2: Dung phim [én (1) hodc phim xuéng (2) dé chon ma cai dat roi chon ma
FOO1 dé ca1 dat tan s6 dau ra

Budc 3: Nhan vao nit STR dé thay doi tan s ( tan sb cang cao thi tc d6 chay cua
dong co cang nhanh va nguoc lai )

Budc 4: Nhan “Run” dé chay dong co voi tan sé da cai dat
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- Piéu khién déng co quay thuan nghich:

AR}
80@@51

Digital operator

+ Poéng cong tic S1: dong co quay nghich
+ Pong cong tic S2: dong co quay thuan
- Cai dat thoi gian tang toc giam tdc:
Budc 1: Nhan vao nit “Func”

Buac 2: Dung phim Ién (1) hodc phim xuong (2) dé chon ma cai dat réi chon ma
F002 dé cai dat thoi gian tang toc, FOO3 dé cai dat thoi gian giam téc

Budc 3: Nhan vao niit STR roi nhap thoi gian ting hoic giam toc, don vi (S)
Budc 4: Nhan “Run” dé chay

- bién tré xa:

Ngudn dién AC sau khi chinh luu qua Diode qua bién tan s& thanh nguon DC 1
chieu tai Bus DC (Vi tri dé gan thém di¢n tr¢ Xa) sau do dugc nghich Iuu qua khoi
cong suat IGBT dé bién doi thanh nguon AC cung cap cho dong co.

Do vay: Khi dién 4p mot chiéu trén Bus DC cao hon muc bao vé thi Bién tan s&
bao 101 OV (161 qua ap)
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B3 loc Chinh luu B loc DC Nghich luu -
I1GBT

—_— LT /]

3~—-ﬂ Z& p— \& | M

Brake resistor ( Dién tré’ xa)
(optional)

P— . Brake | "
: unit

i Brake resistor(optional)

© O0—0O
+/B1 B2 =
ORLD) _  uTHO
Os(2) BIEN 1z &

) O

OT(L3) +A
—OED TAN W,(\T3

Trong qua trinh dimg dong co, bién tan nging cap dién cho dong co tuy nhién
theo quan tinh, dong co van quay va tr¢ thanh may phat dién. Nang lugng di¢n
duogc sinh ra nay s& do tro lai bién tan, vé co ban toi cac tai thuong thi bién tan da
co dign tré Xa ndi ¢ kha nang triét ti€u nang luong du thira nay.

Tuy nhién véi cac tai quan tinh 16n hoic yéu cau thoi gian dimg nhanh thi dién tro
noi khong dap tmg dugc, bat budc phai lap thém dién tré xa bén ngoai dé triéu tiéu
nang lugng du thura tir dién nang sang nhiét nang va lam dong co quay cham lai.
Céc rng dung tiéu biéu phai lap dién tro xa: Cau truc, may quay li tam, Pong co
may CNC, may can st dung bién tan, dién tro xa...va tat ca cac ang dung co thoi
gian dung nhanh.
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KET LUAN

Sau thoi gian 3 thang 1am db 4n véi sy hudng dan tan tinh cua thay giao
Thac sy Dinh Thé Nam em da hoan thanh dé tai duoc giao. “Nghién ciru ciu
tao va nguyén Iy hoat dong ciia may can, di siu tim hiéu wng dung cia bién
tAn trong may can thép”. Trong do 4n nay em di tim hiéu dugc cac van dé:

- Céau tao va nguyén 1y hoat dong ctia may can.

- Biét vé cac ung dung bién tan cho may can thép.

Qua trinh thyuc hién d6 an da gitp em cang c6 lai nhitng kién thic ma minh
d4d hoc. Ngoai ra qua qua trinh tim hiéu thuc té bén ngoai dé hoan thanh d6 an da
gitp em co6 thém nhitng kién thic thuc té rat quy bau. Do kién thirc con han ché
nén em con cé nhitng thiéu sét nhat dinh. Vi vay, em rat mong dugc su gop v, bd

sung cua cac thay co gido dé do an cia em duogc hoan thién hon.

Em Xin chan thanh cam on !

Hai Phong, ngay thang  nam 2020

Sinh vién

Bui Xuan Thanh
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