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(57) Sang ché d& cap dén phuong phap can dugc cai tién ctia dai kim loai trong may
cén dao chiéu dugc (1), may can dao chiéu dugc (1) nay bao gbm: it nhit mot gid can
(2); thiét bi thao hodc tang gd soi (3) va thiét bi cudn lai thir nhat hodc tang kéo cing
diu vao (4) & mit tht nhit hodc mit ddu vao cia gia can (2); thiét bi cudn lai thi hai
hoic tang kéo cang phéan phdi (5) trén mit thi hai hogc mat phan phéi cia gia can (2);
trong d6 may can dao chidu duge (1) duge chay v6i chién luoc s6 1an can 14 chin, nghia
1a theo phuong phap trong d6 trinh ty can thuong duoc thuc hién véi N lan di qua (N 1a
sb nguyén 1é), mdi 14n can c6 mot tbe do giam nhét dinh dugc thay thé béng 1an can N
+ 1 di qua (N + 1 1a sd nguyén chin) hoic trong N-1 di qua (N-1 s& nguyén khéc 0,
chin), tbc do giam riéng biét dwgc tinh toan dé cung cp cing mot toe do giam nhu véi
N di qua, sb 14n di qua chin cho thiy mit thir nhét ctia gia can (2) déng vai tro 1a ca hai

mat, mat dau vao va mat phan phoi ctia dai dugc cén.
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Linh vuc ky thuat dwgc dé cap

Sang ché dé cap dén linh vuc may can ngudi va day chuyén xur ly dai, dac biét
12 mdy can ngudi linh hoat nhu mdt giai phap méi dé nang cao kha nang canh tranh. Cu
thé hon, sang ché dé cap dén cac cdi tién vé phuong phép can trong médy can dao chiéu

dugc nhu may can dao chiéu duge mot gid can hodc hai gia can.
Tinh trang ky thuat ctia sing ché

Trong nhiing ndm gan day, trong khi thi trudng thép toan ciu ¢6 xu huéng suy
giam va du thira, thi c6 sy khac biét gifta cdc khu vuc va chiu A, cu thé 1a bong Nam
A, van 1a mét thi truong dang m& rong, tham chi 1a dang ké & mot s6 nuge. Do d6, cac
nha san xut thép va nha cung cip thiét bi khong chi phai d6i mat voi nhitng thach thirc

vé chét luong, tinh bén viing hodc sd héa ma con v6i nhu cau quan trong vé tinh déo.

Trong bi canh nay dit ra cu hoi vé viée nang cap thiét bi nha may phii hop véi
SL_i’ phat trién clia san xut hang nam. Cac may can ngudi dugc st dung nhiéu nhét 1a
may can dao chiéu duoc gia can don (RCM) véi san lugng hang nam thuong thap hon
500.000 tdn, may can d4o chiéu duoc hai gia can (con dugce goi 1a “may can do6i”) véi
san lwong hang nam thuong thip hon 900.000 tin va may cin tiép doi (TCM) véi san
luong hang ndm 16n hon 1.000.000 tén, nhw dwgc minh hoa trén Fig.1. M4y cén tiép doi
1a may can hién dai c6 cong suit san xut 1én hon (va s6 lugng gia can nhiéu hon), ¢6
thé 1a may can cudn hodc may can lién tuc va noi ma budc can dugce thuc hién trong mot

1an trong mat sO gia can, thuong 1a tr 2 dén 6 va noi céc lan gidm dién ra lién tuc.

N6i chung, cac nha san xuét thép cudn ngudi trudce hét du tu vao may can co
mot gia can. Khi thi trudong ctua ho phat trién va ho muén tdng san lugng, ho ¢ co hoi
du tu vao may can c6 mdt gia can thi hai. Tuy nhién, hai may cén c6 mot gia can it
hiéu qua va dit hon méy can c6 hai gia can.

That vay, wu diém cta may can c6 hai gia can 1a chi phi du tu thap (CAPEX) va
chi phi van hanh thdp (OPEX) so v6i hai may can c6 mot gid can va may cén tiép doi.

Tinh linh hoat va su da dang ctia hdn hop san phém cling 1a mot uu diém.

Do d6, hién tai ¢c6 nhu cau manh mé dé c6 theé nang cap cong sudt ciia may cén,
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ching han nhu nang cép tir mdy can c6 mdt gia can thanh may céan c6 hai gia can hodc
tir méay can co hai gia can thanh may cén tiép doi. Tinh linh hoat cuda thiét bi 1a co s&

cho lwa chon thich img véi cac yéu cAu cta thi truong trong tuong lai.

Tai liéu “Cold rolling Mills by SMS group — flexible plant concepts tailored to
the demand of emerging markets” by T. SEEGER and F. TOPFER, 2018, SEAISI
Conference & Exhibition, J akarta, Indonesia, June 2018”, n6i vé cung mot chu dé, dola
cung cAp thiét bi linh hoat trong linh vuc mdy can. Nang cAp tinh linh hoat yéu cdu thiét
ké ctia mdy céan dao chiéu duoc c6 mot gia can va hai may can c6 gid can phai tuong
thich dé d& dang bién RCM thanh méy cén c6 hai gia can. Trong s cac giai phap dugo
d& xuit dé nang cip may cén ngudi dao chiéu duoc c6 mot gia can thanh may céan dao
chidu duoc c6 hai gid can 13 viéc giam thidu cdc cong trinh dan dung nhdr vao thiét ke
moéng va may can rat nho gon duogc chuén bi cho ti ding thir hai, vdi mot bd phén nho
gon nhil tuong giup giam kich thude him chtta, bén canh cac vu diém riéng clia n6 (giam
nd lyc di éng va tiéu thu nang luong). Tuong tw, mdy can co hai gia can cling co thé

dugc chuyén dbi thanh TCM.

Tuy nhién, céac bién dbi nay c6 nhugc diém 1a thoi gian nging hoat dong khoang

hai thang cho dén khi may can bat d4u hoat dong trd lai.

May can ngudi dao chiéu dugc thong thudng chi yéu bao gém mot hogic nhiéu
gid can (may cén riéng) cling nhu may thao cudn duoc goi 1a tang g& soi (POR), may
cudn dau vao duogc goi la tang kéo cing dau vao (ETR) va may cudn phan phéi duge

goi 1a tang kéo cdng phén phdi (DTR).

Khi van hanh, cudn ddy dugc dua vao POR, dau cubi duoc ludn vao DTR va
dugc dit dudi stre kéo cang, va luc giam cu thé dugc ap dung cho céc truc cia mdy cén.
Sau d6, viéc can ctia 1n di qua diu tién dugc thyc hién. Luc kéo cang tré nén mét di khi
dudi cudn diy duge dua ra khoi POR, bude xac dinh chiéu dai ctia dai khong do dugc.
Vi du, c6 thé giam hodc gidm thidu luc sau d6 bang cach tiép tuc tac dung lyc cang nho
lwe ma sét st dung may ép di. Sau d6, 14n di qua tht hai (bi déo chiéu) c6 thé duge bat
dAu, dAu dudi cta dai dugc ludn vao ETR va qué trinh tiép tuc nhu trong 1an di qua dau
tién. Viéc can dugc lap lai nhidu 1an cho dén khi dat duoc thudc do do day cudi cung

ctia san pham. S 14n cén c6 thé 1a chin (2, 4, 6, v.v.) hodc 1€ (1, 3, 5, v.v.).
Mot phan khong duge can (phan khong dung tiéu chuén) van con & mdi dau cla
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cudn san phim (chiéu dai cia ddu dai gitta may can va DTR khi ludn dai vao DTR va
nhidu nhat 13 chidu dai ciia dudi dai gitta may can va POR). Chiéu dai khong ding tiéu
chudn trén phan ngoai clia cudn day c6 thé duoc cét ra bang may c&t thudong nam & phia
phan phéi va duoc ldy tir ETR hoic DTR (tiy thudc vao sb lan di qua) dudi dang mot
cudn day nho goi la mau cudn duge bd tri. Phan khong ding tiéu chuén 6 bén trong cudn
day san pham nén dugc bd tri & dong sau hodc boi nguoi ding cubi cung. Mot sb k§
thuat da duge biét dén trong linh vuc ky thudt nay dé giam cac phan chua dugc can nay
nhim cai thién ning suét (xem “New rolling method of reversing cold rolling mill”, Y.

Kannaka et al., JP Steel Plante_ch, METEC 2015, Diisseldorf, Duc).

Nguoi ndp don va cac d6i thi canh tranh ¢6 nhiéu tai liéu tham khao vé cac miy
can c6 hai gid can hién dang hoat dong dugc goi la chién lugc thudng xuyén, bao gdm
viéc thuc hién cang it 1an di qua cang tbt, iy timg trudong hop, thuong la 1 dén 4, va doi

khi tang dén 6 1an di qua.

Tai lieu US 5,706,690 A boc 10 may can ngudi va phuong phap can ngudi. May
c4n ngudi bao gdm it nhat hai may cén dao chiéu dugce bén lan tiép doi v6i it nhat mot

truc kéo cing & moi bén cla cac may can tiep doi.

Tai liu WO 2016/055972 A1 dé cap dén viéc lp dat can va sang loc két hop.
May can bao gdm hai cudn day va hai gia can. Mot gié can khac cliia may can c6 thé
duoc dat & phia trén ctia céc gid can néu trén (may cén phu nay duoc dung 1€n cung luc
v6i hai gia can cia céc gia can thu nhét), va duoc tao két cAu dé mo trong budc cén 1é
va dong trong qué trinh budc can chin. Bing cach nay, hai budc can dugc thuc hién véi
tong cong 5 (2 + 3) lan giam d9 day. Hon nita, cac con ldn cla gid can bd sung nay co
thé duoc cung cép d0 nham 16n hon céc con ldn cla gia can khac dé tao ra bé mit can

¢6 d6 nham duoc kiém soat trong budc cin cudi cung.
Ban chat ky thuét cia sang ché

Muc dich cta sang ché nay la khéc phuc mot s6 nhuge diém cua k¥ thuat chay

may can ngudi cua linh vue ky thuat trudce do.

Séang ché dac biét nhdm muc dich ting tinh linh hoat va ning suét cua may can

ngudi.

Muc dich bd sung ctia sdng ché 1a cung cap mot phép tinh trinh tyu 1an di qua séng
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tao dé t6i wu hoa toan bod chi phi cia mdy can ngudi déo chiéu.

Sang ché dé cap dén phuong phap can duge cai tién cua dai kim loai trong may

can dao chiéu dugc, may can déo chiéu duge nay bao gdm:
- {t nhat mot gia can;
- thiét bi thdo hodc tang g& soi va thiét bi cudn lai thir nhat hoac tang kéo cang

dAu vao & mit thir nhat hodc mat dau vao cla gia can;

- thiét bi cudn lai thit hai hodc tang kéo cang phan phoi trén mat thir hai hodc mat
phén phoi cla gia can,;

mAy can dao chicu dugce (1) néu trén ban dau dugc sir dung dé ap dung phuong
phéap cén thu nhét c6 trinh tu can thudng duoc thye hién voi so lan can 1€ N, vo1 N 1a so

nguyén 1¢ 16n hon hodc bang 1, mdi lan cén c6 toc dd giam nhat dinh;

trong d6 phuong phap nay bao gbm viée chuyén ddi tir phuong phap can thu nhét
¢6 trinh tu can thuong dugc thuc hién voi sb 1an can 1é N, voi N 1a s6 nguyén 16n hon
hodc bang 1, mdi 1An can c6 mot tbe do giam nhét dinh sang phuong phéap can thir hai
duoc thuc hién trong mot s 14n can chian N + 1 hodc N-1, néu N khéc 1, dé cac tbc do
giam riéng biét cia N + 1 hogdc N-1 di qua trong ldn can th hai duoc tinh todn dé cung
cAp tt ca tdc do giam tuong ty nhu trong 14n cén tht nhét voi N 1€ di qua, sb lan di qua
chin trong lugt can thi hai cho thiy mit thir nhét cta gia can dong vai trd 1am ca hai

mit, mit dau vao va mat phan phoi cua dai dugc can.

Theo cac phuong 4n dugc uu tién cia sang che, phuong phap can cai tién cling
bao gom mdt hodc sy két hop thich hgp cta cac dac tinh sau:

- n6 dugc thuc hién trong mdy can ngudi dao chiéu duoc c6 it nhat hai gia can;

- n6 dugc thuc hién trong mdy can ngudi dao chiéu dugc c6 mot gia can don;

- khi cudn day dong dién dugc thuc hién ¢ thict bi cudn lai thir nhat, viéc tao ren,
cudn va cudn ctia cudn tiep theo duge thyc hién & tang g& sgi ma khéng can doi thao
cudn hién tai;

- n6 dugc st dung véi momen xoan cao hon va giam nhicu hon & (cac) gia can
khac v6i gia can dau vao/phan phoi, nho céc ty so truyén banh rang khac nhau va/hodc

céc dic tinh dong co khéac nhau, dic tinh dong co néu trén 1a tdc dd co ban, tdc do toi



49828 513

da hodc cong suét ti da;

- n6 duoc st dung v6i dd nham cudn cao hon ¢ gid can dAu vao/dau ra so véi
(céc) gia céan khic;

- n6 dugc st dung voi ndng do dau it hon tai gia can dAu vao/phan phdi so v6i
(céc) gia can khac;

- dai kim loai dugc cudn gﬁn nhu 100% toan bd chiéu dai, béng cach tang s6 1an
di qua lén dén bdn 1an hoic nhidu hon, do d6 gidm san phim khong dung tiéu chuén va

giam nhu cAu loai bod mau cudn.
M ta viin tit cac hinh vé

Fig.1 thé hién so dd su so sanh ctia may céan dao chiéu c6 mot gia can don, may
can déo chiéu c6 hai gia can va mdy cén tiép doi.

Fig.2 thé hién so d6 phuong 4n chi tiét cia may can c6 hai gid can phu hop dé
thuc hién phuong phép theo sang ché.
M5 ta chi tiét sang ché

Sang ché nay bit dAu tir thiét ké chung cho may can ngudi dao chidu duoc 1, nhu
duoc md ta trén Fig.2, bao gbm vi du hai gid can 2. May can dao chiéu duoc 1 con bao
gdm thiét bi khong cudn con duge goi 12 tang g& soi (POR) 3, thiét bi cudn lai thir nhét
con duoc goi 1a tang kéo cang dau vao (ETR) 4 va thiét bi cuodn lai thir hai con dugc goi

la tang kéo cdng phin phéi (DTR) 5.

Trai nguoc véi tén goi 1a chién luge hoat dong thuong xuyén (xem ¢ trén), cac
tac gia sang ché da chi ra rang bang cach tinh todn bang phuong phap can de cap dén
chién luoc so lan di qua chén cé thé dugc diéu chinh mdt cach thuan loi. Chién lugc moéi

cho phép 2, 4 hodc 6 1an di qua, v6i tong mic gidm nhu nhau.

Trong trudng hop nay, ‘ching han dbi v6i cac san pham thuong duge can trong
mot 1an di qua, thuc t& thuc hién hai 1n nhung v6i mitc giam it hon & mdi lan di qua,
trong khi van duy tri tdbng murc gidm nhu nhau. Tét nhién nguyén tic tuong tu ciing duge

ap dung voéi 4 lan di qua thay vi 3 1an di qua, 6 1an di qua thay vi 5 1an di qua, v.v.

Bang 1 thé hién mot vi du can thuc t€ v6i chién luge chi sO lan di qua chin so

v6i chién luge thong thuong, trong trudng hop 6 1An di qua tbi da, trong cic diéu kién
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sau: Cong sudt SMW trén méi gid can, luc can 1800T, toc d0 tbi da 1400m/phut. Chién
lugce thong thuong hién thi dir lidu san xuét (tén, gio) thu dugc voi su ndi tiép cda cac
14n di qua khac nhau trong may can khdng déao chiéu hodc trong may cén dao chidu duoc
duoc didu chinh d& phit hop véi cac 1an di qua 1€ va chan. Chién lugc chi s6 1an di qua
13 chiin hién thi dit liéu san xuét cho 2, 4 va 6 lan di qua trong may can dao chiéu dugc.
Tdng san lugng trong vi du nay la 500000 tAn trong 5479,5 gid trong chién lugc thong
thudmg so v6i 500000 tAn trong 5441,0 gidr trong chién lwgc s6 lan di qua chan. Do do,

ning suit cao hon mot chut trong truong hop sau (91,9 tn/ gi0 so v6i 91,2 tn/ gio).
Sang ché sir dung chién luoc b 14n di qua chin c6 mot s6 vu diém:

- Yéu cAu it thiét bi hon, vi 16i ra cta sén pham ludn & cang mot vi tri (& phia dau
vao). Khong co thiét bi thoat hiém nao 12 cAn thiét/cung cip cho nhiing 14n di qua khong
ddng déu. Thiét bi don gian hoa ciing dugc-yéu cau ¢ phia phan phdi (DTR) dé khic
phuc su cb c6 thé xay ra, trong khi chi cAn mot thiét bi do hinh dang (goi 12 may do hinh
dang) va thiét bi phun chon loc (goi 1& may lam mat chon loc). Vi duy, con ) nay dai
dién cho khoang 4 dén 5% gia ban cia may can c6 hai gia can. Diéu d6 ciing c6 nghia
13 it bao tri hon va chi phi dau tu it hon (CAPEX);

- Néng suét cao hon (vi du, ting [én dén 3%) khi cudn tiép theo dugc khoi dong
sém hon vi cudn day dugc thye hién tai ETR va DTR ¢6 s&n dé ludn day va cudn day
mai (ma khong can doi thao cudn trudce do);

- T6i wru héa dd nham cudn (tic 1a @ nham khac nhau & cac gia can khac nhau):
dd nham cao hon & gid can 1 giup cho viéc truyén ren va chuyén d nhdm cudi cung &
lan di qua cubi cing (vi 1an giam cubi cung Tu6n & gia can 1), trong khi do nham thap
hon & gia can 2 mang lai kha ning giam t6t hon;

- Hoat dong thuc hanh dé dang hon vi bén xuét ra ludn giéng nhau (tiéu chuén
hoa logitic san pham);

- Ty sb truyén banh rang khac nhau va/hogc dic tinh dong co cho gidcén 1 va 2
cho phép nhidu moémen xo#n hon va do d6 giam nhiéu hon & bé 2 va lam cho mdy can
so bd phu hop dé nang cAp trong tuong lai (sang may can tiép doi hoic PLTCM);

- Cén cé4c san pham ctng it kho hon;

- Khi ning sut cao hon véi chién luge s 1an di qua chin (xem & trén), tiét kiém
thoi gian, so voi chién lugc truyén thdng voi s6 1an di qua chén/I¢, cung chp At ¢6 thé

duoc st dung dé can hoan toan dai, thdm chi véi bon lan di qua tr& 1én, din dau dé it sai

6
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1&éch hon (hodc it hon dung sai d6 day) va do d6 khong can loai bo mau cudn;
- C6 thé stt dung hai ndng d6 diu khac nhau (nong do thap & gid can 1 va nong
d6 cao & gid can 2), dé c6 cac cudn day sach dé 0 theo mé;

- Hon 95% hdn hop san phim thuong dugc bao phi trong 2 hodc 4 lan di qua.



8/13

49828

[ Sueq
0‘1¥'S 1°62C 1°39% R CVL'Y QI | \yHO vNO 1a
6’16 | 000°00S 008°ST 002'9¢ 0008+ NVL | NV OyD [HD
DNONHL
S6LY'S 03¢ 1°10C [°€LY 161 9680 | S96¥ 01D DONOH.L
16 | 000°00S 009'1 00T ¥1 0079¢ 000°€T | 006°S9€ | 001°69 NVL|00NT NAIHD
0S
OID NJIL | ONOL 9 S ¥ € 4 I
vNO I& NV10S

NYL




49828 913

Danh sach céc s6 tham chiéu

1 may can ngudi dao chiéu duoc ban dau
2 gia can

3 tang g& soi (POR)

4 tang kéo cang dau vao (ETR)

5 tang kéo cang phan phdi (DTR)
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YEU CAUBAO HO
1. Phuong phéap can dugc cai tién cua dai kim loai trong may cdn dao chiéu duge (1),

may can dao chiéu duge (1) nay bao gom:
- it nhat mot gid can (2);

- thiét bi thao ho#c tang g& sgi (3) va thiét bi cuodn lai tha nhét hoic tang kéo cing

dAu vao (4) & mat thir nhat hodc mat dau vao cta gia céan (2);

- thiét bi cuon lai thir hai hodc tang kéo cang phan phdi (5) trén mat tht hai hodc

mit phan phdi cla gia can (2);

may can dao chiéu dugc (1) néu trén ban dAu duoc st dung dé ap dung phuong
phéap can thir nhét ¢6 trinh tu can thuong dugc thuc hién voi sb 14n can 18 N, v6i N 1a sb

nguyén 1 16n hon hodc bang 1, moi lan can ¢6 toc do giam nhat dinh;

trong d6 phuong phap nay bao gbm viée chuyén dbi tir phuong phép can thir nhét
¢6 trinh tu can thuong dugce thuc hién voi s6 14n can 1& N, v6i N 1a s6 nguyén 16n hon
hodc bang 1, moi 1An cén c6 mot tde do gidm riéng biét nhét dinh sang phuong phép can
th(r hai duoc thuc hién trong 1ﬁ©t s 14n cén chdn N + 1 hodc N-1, néu N khac 1, dé toc
do giam riéng biét cua N + 1 hodc N-1 14n can chan dugc ap dung trong 1an can tht hai
duoc tinh toan dé cung cp tht ca tdc @6 giam twong tu nhu trong 1An can thir nhét véi N
1é di qua, s6 1an di qua chén trong luot can thit hai cho thay mit thir nhét ctia gid cén (2)

dong vai tro 1a ca hai mat, mat dau vao va mat phén phoi cua dai dugc can.

2. Phuong phép theo didm 1, trong d6 phuong phéap nay duoc thuc hi¢n trong may can

ngudi dao chidu duge (1) c6 it nhat hai gia can (2).

3. Phuong phap theo diém 1, trong d6 phuong phap nay dugc thuc hién trong may can

ngudi dao chiéu duge (1) c6 mot gia can (2) don.

4. Phuong phép theo diém 1, trong d6, khi cudn déy dong dién dugc thuc hién ¢ thiét bi
cudn lai thu nhét (4), viéc ludn day, cudn day va viéc can cua cudn day tiép theo duoc
thuc hién tir tang g6 soi (3) va thiét bj cudn lai thir hai (5), khong can chd thio cudn day

dong dién.

5. Phuong phap theo diém 2, trong do thiét bi nay dugc st dung v6i moémen Xoin cao
hon va giam nhidu hon & (cac) gid can khac véi gid can dau vao/phan phéi, nho céc ty

10
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) truyén banh rang khac nhau va/hodc cac dic tinh dong co khac nhau, dic tinh dong

co néu trén 1a tdc do co ban, toc do toi da hodc cong suat toi da.

6. Phuong phép theo didm 2, trong d6 phuong phép nay dugc sir dung v6i do nham cudn

cao hon & gia can dau vao/dau ra so véi (cac) gia can khac.

7. Phuong phép theo didm 2, trong d6 phuong phéap nay dugc sir dung véi ndng d6 dau

it hon tai gia can dau vao /phan phoi so v6i (céc) gid can khac.

8. Phuong phép theo diém 1, trong d6 dai kim loai duoc cudn gé“m nhu 100% toan bd
chidu dai cua no, bang cich ting sb 1an di qua lén dén bén 1an hodc nhiéu hon, do d6

giam lang phi khé do va gidm nhu ciu loai bd cudn day nho.
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