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CHUONG 1: TONG QUAN VE DAY CHUYEN CAN THEP Vi LO HIEN
coO
1.1. Tinh hinh sin xuit thép trong khu vue va trén thé giéi

San lugng thép tai cac thi trudng trong yéu trong nim 2023

San luong thép tho toan cau sut giam 16n dat 945.4 tri¢u tAn trong ndm 2023
(+0.1% yoy) dén tir hau hét cac qudc gia san xuat thép 16n trén thé gidi. Mot sb
khu vuc ¢6 muc sut gidm manh 14 EU (-9%), My (-2%) trong bdi canh 13i suit tai
cac qudc gia nay.

M§: San luong san xuat thép tiép tuc duy tri da suy giam, tuy nhién theo
muc d§ giam dan do thi truong nha o, oto, dan dung dan hoi phuc.-Lai suét cho
vay neo cao lam thj truong bat dong sanhoi phuc cham. Gia thép HRC hdi phuc
tt sau khi tinh trang dinh cong tai cac nha may san xuat oto két thuc.

Chéau Au: San xuat cong nghiép sut giam trong bbi canh lam phat va 13i suat
neo cao. EU gia han céac bién phap tu vé thép t&i 2024. Tiéu diém t&i tir chinh
sach ap dung co ché diéu chinh bién gidi carbon (CBAM).

An Po: Tang truong san luong manh trong nam 2023 nho su phuc hoi cua
nganh xay dung. Chinh sach thuc day chi tiéu cong hd trg nhu cau tiéu thu thép.

Trung Qudc: Tiép tuc thi hanh chinh sach cat giam khi thai, giam cong suat
thép, trong diém vao giai doan cudi ndm 2023 voi khoang 17 triéu tan thép-Phan
b goi ciru tro cho nganh BDS hd tro thi trudong. Thi truong BDS (chiém 35% nhu

cau thép) tiép tuc suy yéu. Huy bo chinh sach hoan thué xuat khau.
Thi phan thép thé gigi theo san lugng
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1.7%
= Trung Quéc

m AnDé

= Nhéat Ban

[ M'E.T’

= Mga
Han Quéc
12]¥(d

= Thé Nhi Ky
Brazil

Iran

Hinh 1.1: Thi phan thép thé gigi theo san lwong nam 2023
Hoat dong san xuat thép hdi phuc manh trong giai doan giita nam 2023 lam

gia tdng nguodn cung trong boi canh cac nha san xuat ¢o lai trd lai sau khi gia dau
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vao (quang, than) diéu chinh giam ho trg bién lgi nhuan. Bén canh d6, san lugng
thuy dién tich cuc hon hd tro cho ning luong dién cung cép cho cac nha may san

xuat.
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Hinh 1.2: Hiéu suat san xuat tai cac quéc gia trong yéu
1.2. San xuat thép can tai Viét Nam.

San luong xuat khau thép xay dung cho thay dau hiéu hoi phuc manh ké tir
thang 8/2023 trong bdi canh Trung Qudc giam dan canh tranh xuat khau thép xay
dung vao thoi diém cudi nam.

Doanh s6 xuat khau tén ma mic du chua vé mirc cao ctia nim 2021 tuy
nhién cho thay su phuc héi tét so véi muc day cia 8.2022. Trong d6 déng gop rat
16n t6i tir lwong thép xuat khau t6i thi truong EU do ngudn cung ¢ day bi anh

huéng ning nén sau dong dat cuia Thd Nhi Ky va tinh trang thiéu hut nang luong
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Hinh 1.3: San luong tiéu thu noi dia cac san pham thép tai Viét Nam
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Hinh 1.4: Thi phan thép xay dung nim 2022 vong trong, va ndm 2023

vong ngoai

Theo du bao cia WSA (Hiép hoi Thép thé gidi), nhu cau tiéu thu thép toan
thé gi6i trong nam 2023 hdi phuc nhe & mirc 1.8% va ting truong 1.9% vao nim
2024. Trong @6, su hdi phuc dang ké & da phan cac qudc gia nhu Chau Au, Chau
A, My.... Qubc gia chiém trong s6 16n nhét va thiéu dong luc ting trudng trong
2024 1a Trung Qudc véi dy phong ting trudng tiéu thu thép chi & mic 0%. VCBS
cho rang gia dinh ting trudng nay s& hop 1y trong bdi canh nén tang 13i suat cua
cac qudc gia 1on nhu Chau Au, My giam xudng trong nira cudi nam 2024 va khong
c6 trudng hop suy thoai kinh té.
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Hinh 1.5: Nhap khau thép cua EU va thi phan xuat khau thép cua Viét
Nam vao EU

1.3. Panh gia nhu cu sin xuat thép phuc vu trong linh vire khai khoang

Ca nudc chi yéu san xuat thép hinh dung trong linh vuc xdy dung, trong
d6 cac loai 6ng thép han, thép hinh 1a cha yéu. Hién nay, trong nudc chua c6 nha
may san xut duoc thép vi 10 SVP.

Trudce day, cong nghé can thép Viét Nam con rat khiém ton, nho 1é, phan tan



va lac hau. Pén nay, cac doanh nghiép da c6 budc tién rat dai ca vé quy mo, san
luong va cong nghé twong duong tam cd thé gidi hién nay.

Su phat trién cua nganh thép Viét Nam cé sy tham gia dong gop cia cac
doanh nghi€p nha nuéc va doanh nghiép tu nhan, dai dién cho cac doanh nghiép
tu nhan c6 thé ké dén Cong ty C6 phan Tap doan Hoa Phat.

Doanh nghiép can thép hinh 16n tai Viét Nam hién nay c6 thé ké dén nhu
Nha may cén thép Luu Xa thudc Cong ty CP Gang Thép Thai Nguyén. Day la
mot don vi chuyén san xuét cac loai thép hinh can néng ¢& 16n. Hién tai, Nha may
can thép Luu X4 dang sir dung hai may nan thang thép hinh kiéu YJ 1a may nin
thflng YJ700 va YJ600 déu duoc thiét ké, ché tao tai Trung Quéc.

1.4. Khao sat mdt s6 diy chuyén can thép trong nuéc
1.4.1. Day chuyén can ngudi CN2 ciia Ton Pong A:
Gioi thiéu chung:

Day chuyén can ngudi dao chiéu 2 gia can 4 truc (CN2) ctia nha cung cip
Danieli Wean United st dung hé thong diéu khién HiPAC cong nghé méi. Cong
nghé can ngudi dao chiéu 2 gia can ctia Danieli Wean United thira ké duogc tinh
rru viét ctia may can dao chiéu 1 gia can va may can lién tuc.

Thanh phém thép sau khi can dugc ung dung véi nhiéu muc dich rong rai

cho nang suat va san lugng tot nhat. May can ddo chiéu 2 gia can c6 cong suat 1én

dén 400,000 tAn/nam.
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Hinh 1.6: Day chuyén can ngudi CN2
Duéi déy 1a so d6 hé théng diéu khién tu dong ctia day chuyén CN2:
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Phan trén ctia so d6 c¢6 cac may chii (L2 SERVER) va cac thiét bi dau cubi
nhu PDA, hé théng quan 1y san xuat (PWS, EWS, APC) két ndi qua mang
Ethernet TCP/IP.

O giita 1 hé théng PLC (Programmable Logic Controller), cu thé 1a PLC
S7-400, dung dé diéu khién va giam sat thiét bi.

Céac cam bién do do day (Thickness) va hinh dang (Shape Meter) thu thap
dir liéu thyc té va giri vé hé thong diéu khién.

Phia dudi c6 dong co (AC Motor) diéu khién cac may moc trong qua trinh
san xuét.

Dic diém cong nghé day chuyén:

1. Kiém soat do day tu dong bang thiét bi do X-Ray tir Danieli

Automation.

Truyén dit liéu dén level cao hon
Tin hiéu do thai gian thye

2. May can dao chiéu 2 gia can cho nang suat gap d61 may can 1 gia can.



T'wo-Stand Reversing Cold Mill
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3. Truc kiém soat do phéng ty dong duogc lép dat & 2 phia cua nha cung
cAp ABB duoc két ndi v6i hé théng 1am mat tu dong, tr dong diéu

chinh udn cong truc va nghiéng truc.
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4. Thiét bi do Lazer speed do tdc do chinh x4c nhim diéu khién qué trinh

can to1 uu.
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Uu nhwoc diém cia diy chuyén can ngudi CN2:
- Uu diém:
e Ti l¢€ ndng suat cao nhat va téi uu

e Giam tiéu hao truc



e Sén xuét linh hoat

e Kiém soat do day, do phéng, dam bao chat luong cao

e Giam chi phi van hanh, bao tri va t6i vu thoi gian dimg may

- Nhuoc diém: Mic du day chuyén CN2 s hitu nhiéu vu diém, nhung viéc

dau tu ban dau cho cong nghé va thiét bi hién dai c6 thé doi hoi chi phi cao. Ngoai
ra, & van hanh hiéu qua, can d6i ngii k¥ thuat vién co trinh do cao va duoc dao
tao chuyén sau.
1.4.2 Nha may can thép Thai Nguyén:

Puoc di vao hoat dong tir nim 2005. Bang viéc dau tu day chuyén san xuat

cong nghé hién dai cta Danieli (Italia), cong suat 300.000 tan thép can/ nim da

Hinh 1.7: Day chuyén cén thép Thai Nguyén

Nha may can thép Thai Nguyén 13 mot trong nhimg nha may c6 dy chuyén

hién dai va nang luc san xuét 16n nhét khu vue mién bic, toc d6 can dat 110m/s,

cong suit can 50 tan/h, day chuyén san xuat hoan toan tu dong tir khau nap phoi

dong bo san pham, trong d6 duogc lap dat 14 gia can dung, nam lién tuc, 10 gia
Block.



Hinh 1.8: Anh 14 gi4 can ding nam lién tyc, 10 gia Block
H¢ thong xii Iy nhiét:

Vi hé thong xir 1i nhiét QTB, QTR 1am ting do bén bong mit san pham,
trong qua trinh can c6 can nhanh kiém tra san pham d¢ kip thoi diéu chinh cho
phu hop, day 1a mot trong nhiing dic tinh ndi tréi ma hau nhu chua c6 don vi san

xut thép trong nudc st dung.
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Hinh 1.9: Hé thong xu ly nhiét QTB,QTR
H¢ thong tw dong héa:
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B oaniews N
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Hé théng diéu khién tu dong hoa Danieli, c6 thé st dung dé giam sat cac
thong s6 nhu toc d6 can, nhiét do, dau bdi tron, trang thai hoat dong cta thiét bi
va tién trinh san xuat. Hé thong giup ki su van hanh theo ddi qua trinh can thép
theo thoi giang thuc, ddm bao san xuét hiéu qua va phat hién sém céac van dé co
thé xay ra.

Théng s6 ky thuit:
- Day chuyén c6:
+ Toc d6 can 110m/s
+ Cong suit 50 tin/h
- Cong suét toan bd nha may: 300.000 tin/nim
- Co cdu san pham:
+ Thép cudn: 05,5 ~ A12.
+ Thép thanh van: D10 + D36.
Uu nhuoe diém ciia diy chuyén:
Uu diém:
e (Cong ngh¢ hién dai.
e Hg¢ thong tu dong hoa cao.
e San pham dat chuan qudc té.
e He thong xu 1y nhiét tién tién.
e Tbi uu chi phi san xuat.
Nhuoc diém:
e Ticu hao nang lugng lon.
e Tac dong moi truong.
e Chiu ap luc canh tranh cao.

e Gia thanh chua tbi uu.

11



1.4.3 Day chuyén can ngudi CN1 Tén Pong A
Day chuyén can ngudi CN1 cta Cong ty C6 phan Ton Pong A 1a mot hé
thdng san xuat hién dai, dugc thiét ké dé chuyén doi thép can nong di qua tay ri
va phu dau thanh thép can ngudi chit luong cao.
Thong tin chung vé day chuyén: nha cung cap 1a cong ty Danieli cia Y dugc
san xuat nim 2014 c6 cong suat thiét ké 1a 200.000 tAn/nam.
Pau vao cua day chuyén:
Thép can nong (hot rolled coil - HRC) da qua giai doan tay ri va phii dau
(pickled and oiled - PO).
Thép can nong cuia Téon Pong A co xuat xtr tir JFE (Nhét Ban), Nippon
(Nhat Ban), Posco (Han Qudc), Kobe (Nhat Ban)...

Pau ra: Thép can ngudi (cold rolled coil - CRC).

[ —— DANIELI

Nguyén ly hoat dong:

Thép can néng sau khi dugc tay ri va phu dau s& duoc can lai theo nguyén
ly bién dang déo nho luc tdc dung tir truc can 1én bé mat bang thép, dé co duoc

d6 day dang yéu cau sir dung.

Hinh 1.11: Truc cén cta day chuyén can nguoi
Théng s6 ky thuit ciia day chuyén:
- Pau vao
e Djday: 1.5—-4.0 mm
e Khd rong: 750 -1250 mm
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-Paura

e Djday: 0.15—-1.8 mm

e Khd rong: 750 — 1250 mm
-Tbc d6 can max: 1200 mét/phut

Mot so dac diem cua day chuyen:

e Truyc kiém soat d6 phiang tu dong (2 phia).
e (Cong ngh¢ hién dai, chét lugng chinh xac va on dinh.
e Kiém soat do day tu dong.

Piéu khién tdc d6 tir dong.

Day chuyén c6 thiét bi duoc trang bi hai truc shape meter roll hai dau cia
ABB, két hop v6i hé thong 1am mat cuc b Roll Selective cooling ctia
Lechler nham cho ra san pham thép can ngudi dat do phang cao.
e Day chuyén c6 thiét bi do laser speed dé hoi bao toc do chinh xac nham
diéu khién qua trinh can toi vu. Toc d6 1.250 m/phut.
Céc thiét bi dic sdc cua day chuyén:
e 2 thiét bi kiém soat 4 day bang X-Ray dung dé kiém soat do day dau
vao, dau ra ctia san pham.
e 2 thiét bi kiém soat d6 phing cua bang thép (Shapemeter roll), dung dé
kiém soat do gidn bién, gidn bung cua bang thép
Uu nhwoe diém ciia diy chuyén:
Uu diém
e (Cong ngh¢ hién dai tu dong hoa.
e San pham chit lugng cao.
e Than thién moi truong.
e Tiét kiém chi phi van hanh.
Nhuoc diém:
e Chi phi dau tu cao.
e Yéucau ky thuat van hanh cao.
e Han ché d6 day nguyén liéu dau vao.
1.4.4 Cong ty thép Dung Quat 2 - Hoa Phat:
Day chuyén can thép cua cong ty CP thép Hoa Phat Dung Quéat duoc cung
cap boi Tap Poan Danieli (Italia). Dy chuyén can cudn thép néng mang tén
QSP(Quality Strip Product) - to hgp duc - can lién tyc.
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Hinh 1.12: Hinh anh day chuyén can thép QSP
T6 hop day chuyén QSP bao gdm: 02 May dtc phoi tam, 02 Lo nung Tuynel,

01 Nha may can tim mong.
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Hinh 1.13: Hinh anh t6 hop day chuyén can
Day chuyén QSP thong sb k§y thuét khong duoc cong bd rd rang nhung cé 1
vai thong tin lién quan nhu sau:
- Hai 10 nung tuynel stt dung cong ngh¢ hién dai:
e Cong nghé nung Tuynel tién tién gitp tiét kiém va giam phat thai ra moi
truong.
e Heé thdng tu dong hoa cao kiém soat nhiét d6 nung chuan xéc.
+ tiét kiém nang luong:
e Thu héi nhiét du dé phat dién.
e giam 6 nhiém véi moi trudmg
- Nha may cén thép hi¢n dai:
e He¢ thong gia can dugc bd tri cam bién.
e Hgé thong 10 gia nhiét co6 cam bién nhiét d6 gitp thép dath dung nhiét do
tiéu chuan trudce khi can.
e Hé thong voi phun 1am mat gitp kiém soat tot chiéu day va do phang bap

ton.
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Hinh 1.14: Hinh anh day chuyén can thép va lam mat hién dai

Mot s6 thong s6 c6 lién quan ciia diy chuyén:
1. Cong suat: 3,5 triéu tan 1 nam.
. San pham thép dau ra:

Thép cacbon thap

Thép hop kim thap cudng do cao

Thép cacbon trung binh

Thép hop kim thap cudng do cao
Uu nhuoe diém ciia diy chuyén:
- Uu diém:

e (Cong nghé hi¢n dai va tién tién

e Hiéu sudt san xuét cao.

e Tiét kiém nang luong bao vé moi trudng.
- Nhuoc diém:

e Chi phi dau tu 16n.

e Yéu cau ki thuat va quan 1y phuc tap.
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1.4.5 Gi6i thiéu mot so so' d0 may can thép hinh
So d6 khoi, so dd cong nghé cac diy chuyén can thép hinh

b |

1 2

Hinh 1.15: So d6 mat bang can 4 gia 2 truc bd tri 2 hang ngang

1. Mang xép liéu 7. Ban nang ha
2. Lo nung lién tuc 3 vung 8. Hang can tinh gia 3 truc
650
3. May day phéi 9. May cua nong
4. May can tho D800 10. San lam nguoi
5. May lat 11. Gia trugt
6. Con lan van chuyén va xich 12. May nan thang
kéo

i 2 3 |4
Hinh 1.16: So d6 mit bang may can hinh 16n 600 bén gia bé tri 1 hang
ngang
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7. Xich kéo

1. Lo nung 4. San lam ngudi
ngang
2. May céan 5. May nin
3. M4y cua nong 6. Ban nang ha
8 7 6 5 1
[ [ A~ [
L \ |
/ l
|
l ]
| 11
Hinh 1.17: So ¢4 mit bang may can hinh vira 520 mm
1. Lo nung lién tuc 4. May can 3 truc 7. San lam
520 nguoi
2. M4y can 3 truc 520 5. Ban nang ha 8. May nan kiéu
truc
3. Ban nang ha 6. May cua
7 11 12
5
1 2 3 .
_XIE {‘ ol HH / .
L H M H
T -
Hinh 1.18: So d b tri thlet bi may can hinh nho lién tuc $250
1. Lo nung lién tuc 5. May céan tho lién tuc 9. May cat bay
2. May cét dau phoi 6. May can tinh lién tuc 10. San 1am ngudi
3. Mday can phé vay 6 7. May céan day 11. May nin thiang
xit
4. M4y can tho lién tuc 8. May cudn bang 12. San dong bo
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1.4.6 Quy trinh sin xuat thép hinh theo kich thuéc c& nhé tai thép Hing Phat
Trong nhitng ndm qua, Viét Nam c6 nén kinh té phat trién manh mé va bén
vitng. Didu ndy 1am gia ting sb luong quy mo cong trinh, du 4n, nhu cau vé thép

hinh U, I, V, H, chét luong ngay cang ting. Dé dap tmg nhu cau cao vé hop, dng

thép chit luong, thép Hung Phat trang bi h¢ théng may moc hién dai, s¢ hitu cong

ngh¢ tién tién nhat. Quy trinh san Xuat thép hinh U, I, V, H theo kich thudc tai
thép Hung Phét 1a quy trinh khép kin, dugc kiém soat chit ché timg cong doan.

Phoi |y | Kiémtra,lamsach |__y| Nung |—| Cén _7

L 3!  Cua,citdoan ——»| Doéngky hiéu 4’]

Thép vubdng, tron

thong thudn
v g thudng \’

Lam Ar X . " Nhap
nguoi ) Phoi 6ng —— Tinh chinh |—p kho
Thép cécbon cao p! Lam nguodi /
Thép chat lugng tot cham

Hinh 1.19: So d6 day chuyén céng nghé thép Hing phat
1.4.7 Day truyén cong nghé nha may can thép Ciru Long
Nha may luyén va dirc phoi thép: Bao gom 01 nha may luyén phdi, 16 luyén
thép 35 tdn/mé, cung bién thé 10 va cac thiét bi phu tro cta 10 luyén, 01 nha may
oxy PSA dong bo, cong suat 1000m3/h cong thém phan nha may oxy cho ca 2
nha may luyén thép ké trén, 01 hé théng hit va xir 1y bui cong nghiép dé phuc vu
10 35 tan, m& rong nha xopong luyén phdi thém 3000m3 dé lap 1o 35 tin va hé
théng duc phoi thép dep. Md rong khu xir Iy nojde phuc vu cho phan luyén va duc
b sung:
- Cong suat: 220.000 tan/nam.
- San pham: Phéi thép vudng tir 100x100 dén 160x160.
- Tiéu chuan: CT3, CT5, SS400, 20SiMn.
* Nha may can thép hinh:
- Cong suét: 60.000 tin/nim
- San pham:
+ Thép goc 63 dén 120
+ Thép chir U: 80 dén 140
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+ Thép chit I: 100 dén 140
* Nha may can thép ché tao, thép cudn:

- Cong suat 160.000 tin/nim

- San pham: thép D6 dén D40

- Tiéu chuén: Thép hop kim thap, Thép cacbon cao, Thép cong cu Cac
hé thdng va nha may néu trén déu dojoc xay dung va lip dat tai Cum Cong
nghiép thép Ciru Long trén mat bang hién c6, sau khi diéu chinh cong suat
cua cum s¢€ la:

- 520.000 tan phoi dep( can tam), phdi vudng ( thép hinh, thép ché
tao).

- 520.000 tan thép can trong d6 c6 300.000 tan thép tdm can ndng,
160.000 tan. - Thép ché tao, hop kim va 60.000 tan thép hinh.

—_»
Lo nung

h J

Ban vin
chuyén tir tinh Gia cén tho

T

May cit thanh
pham

T

May cét canh

1

May 14 ngudi
T May la néng

h J

(Gia can tinh

Y

May cit dau

F 3

F Y

San ngudi

Hinh 1.20: So @ cau trdc day chuyén can caa nha may can thép Cuau long
May can thyc hién nguyén nhan chinh 13 1am bién dang déo kim loai dé co
hinh dang va kich thudc mong mudn. Kim loai dwgc nén ép va kéo qua giira 2

truc can quay nguoc chiéu nhau.
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Hinh 1.21: Céc bo phan chlnh cua may can
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Hop can gdm 2 hay nhiéu truc can (2) ma gbi truc dat trén than may (4) trén
c6 thé dich chuyén theo phuong thang dimg va dugc dinh vi bai thiét bi kep truc,
con truc dudi thuong dat ¢d dinh. Co ciu va thiét bi truyén cac truc can duoc
truyén dong riéng ré tir 2 dong co riéng. Pong co dién (3) thuong dung dong co
luyén kim chuyén dung c6 thoéi gié 1am mat. Vi c¢é diéu chinh toc d6 can nén dung
dong co mot chiéu. nguén mot chicu duge cap tir bo chinh luu riéng. Hé thong vit
nén (1) dung dé thay d6i khoang cach gitra 2 truc can.

1.4.8 Cach tiép cin cia dé tai

May nan thudng chia lam 5 nhém co ban: May nan ap luc; May nan con lan;
May nan dng; May nan kéo cing va May nan udn kéo cing.

Néu vat can c6 do cong mot chiéu thi c6 thé st dung may nan kiéu diém tua
va chi can ubn mot vai lan 1a xong. Nhung trong thuc té, 30 cong cua vat nin co
d6 16n khéac nhau lai cong theo nhiéu chiéu khac nhau. Vi vay khong thé str dung
may nan kiéu diém tya ma phai ding mot kiéu may nan c6 thé uén lién tuc. D6
chinh 12 mdy nan kiéu con lan. Trong Day chuyén can thép hinh cia VMC hién
tai dang str dung mot may nin kiéu con lan.

May nin thép hinh kiéu con lin duoc dung dé nan tit ca cac loai thép hinh
c6 tiét dién phirc tap va don gian. Mubn nan thang thép hinh thi phai ¢6 cac con
lan dinh hinh (banh nén), chi can sir dung céc con lan dinh hinh c6 tiét dién tron,
vuong, chir nhat, chir I, chit U, goc,...v.v nhu san phém vao may s¢€ nan th:fmg
duogc loai san pham thép hinh mong mudn.

May nin thang thép hinh kiéu con lin dugc chia lam hai loai: May nan kiéu
kin va May nan kiéu ho.

- Loai may nan thép hinh kiéu hd (kiéu cong x6n) 13 loai may c6 cac con lan
dinh hinh duoc bd tri lip ghép v6i phan dau tho ra ngoai cta truc nan. Chi can
thay céc con lan nan dinh hinh & ph::in dau truc 1a c6 thé nin duge cac loai san
pham can nan thang khac nhau. May dugc sir dung rong ri dé nin tat ca cac loai

thép hinh c¢& nhoé va trung binh, may van hanh dé dang va thuan tién;
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- Loai may nan thang thép hinh kiéu kin cling nhu may nan thép hinh kiéu
hé. Tuy nhién cac con ldn dinh hinh duoc bé tri lap dat bén trong tai khoang giira
hai khung gia ctiia may. Kiéu may nan nay c6 vu diém la két cdu khung gia may
nhe nhang, khong cong kénh nhu may nan kiéu ho. Viée thao lap thay thé cac con
lan dinh hinh rat phtc tap va khé khan.

May nin thang hién tai ma VMC dang sir dung 1a may nin kiéu hé YJ600.
May c6 dudng kinh 16n nhat cta con lan (banh nan) 1a 600 mm.

* Quy trinh cong nghé can nin thép hinh tai VMC
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Khong dat

Céan tho

$

Can trung

{
Can tinh

'

Cua phan doan

Khong dat

Khong dat

Phé pham

Bao goi, ghi
nhan, nhap kho

Hinh 1.22: So @6 quy trinh san xuat thép can
Qua trinh san xuat thép vi 10 str dung cong nghé can néng tir phoi thép thoi
ban dau sau d6 13 qu4 trinh gia cong kim loai bang ap luc, tirc 1a phdi sau khi gia
nhiét (nung) di qua cac 16 hinh trén truc can s& bi nén ép theo bién dang cua 16

hinh, qua trinh d6 duoc thuc hi¢n nhiéu 1an sé& cho ra dugc san phém dinh hinh
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nhu mong mudn, tiy thudc vao mdi loai san pham ma thiét ké truc can voi so lan
can hop 1y dé cho ra dugc san pham, sau d6 san pham dugc cit, nan thang, bao
6i theo chiéu dai str dung. Nguyén tic can 1a tiét dién phoi dau ra s& nho hon tiét
dién phoi dau vao khi mdi 1an di qua mot 15 can.

Phéi str dung cho qué trinh can néng thép vi 10 chdng SVP 14 vat liéu Cr5mc
(theo Tiéu chuan TOCT 380 - 2005). Nhiét d6 khi can vi 10 tir (1.100 = 1.200)°C.

Pic thu 1 san xuét tap trung theo ddy chuyén ban tu dong, san pham lam
hang loat, lién tuc trong mot quy trinh khép kin tir tao phoi dau vao dén bao goi
dong mac san phém. M3i 1an san xuét chi cho ra duoc duy nhéat mot loai san phém;
mudn lam san pham khac thi phai thay toan bo truc can ctia san pham do.

Quy trinh cong nghé thé hién cac budc cong nghé cua qua trinh san xuét
thép vi 10 SVP dé tao ra san pham thép can theo yéu cau. Tat ca cdc cong viéc
duogc dién ra theo mot chu trinh khép kin va lién tuc tir phoi dau vao dén khi ra
thanh pham; do vdy cac cong doan khi san xuat phai co su phbi hop nhip nhang
khong cho phép un tic & bat cit cong doan nao, dé dam bao hiéu qua trong san

xuat va khai thac t61 vu dugc nang luc cua day chuyén.
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CHUONG 2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén Iy 1am viéc ciia may nin thang

Cau tao va so d6 dan dong cua may nan thang thé hién trén cac Hinh 1, 2.

Hinh 1. CAu tao may nin thang thép hinh

1- Than may dudi; 2-Than may trén; 3- Thanh kep 1; 4-Gu giong M39x320; 5-

Cum tim nap; 6-Thanh kep 2; 7-Thanh kep 3; 8-Thanh kep 4; 9-Thanh kep 5;
10-Thanh kep 6; 11-Ntra bao che trudc 1; 12-Ntra bao che truédc 2; 13-Bich dong

co bom dau; 14- Hé thong bom dau; 15- Nira bao che truc nan duéi; 16- Banh

nan trén; 17-Cum truc nan trén; 18-Nua bao che sau 1; 19-Cum truc nan dudi;

20-Ntra bao che sau 2; 21-Cum ting chinh truc can; 22-Pai 6¢ hdm béanh nin;
23-Vong dém béanh nan; 24-Banh nan dudi; 25-Cum truc trung gian 1; 26-Cum
tryc trung gian 2; 27-Cum truc dau vao; 28-Thude do dau; 29-Bich quan sat; 30-
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Kinh guan sat; 31-Chét dinh vi; 32-Bu I6ng M36x100; 33-Bu 16ng chim
M10x55; 34-Bu I6ng M12x45; 35- Bu 16ng chim M16x35; 36-Bu I6ng chim
M12x35; 37-Phét chin dau 10 xo 340x300x20

- - = 7
I I Truc1
- —
T n
I _ 1
‘/§ =" N
» I I 1
3 I I \
T — =
” | | Truc2 2
* @ | |
I I
= :\L\\
- @ : : Truc 3
| |
: =1 ¢ #\\
_ % | | Truc 4
| |
| - 1
| - - ‘I\\\
| | Truc 5
. | |
Q |
L _ _ Jl\3

Hinh 2. So @6 dan ddng ciaia may
1 - Pong co dan dong, 2 - Hop giam toc, 3 - Hop chia mdmen, 4 -Banh nan
dudi, 5 - Banh nan trén

Nguyén 1y lam viéc cia may nan thang: Khi dong co dan dong (1) quay
thong qua khép ndi truyén vao hop giam toc (2). Truc ra ctia hdp giam toc s& dan
dong dén truc dau vao may nin. Truc dan dong dau vao va truc trung gian duoc
dan dong boi cap banh rang tru ring thang. Pau ra cua truc trung gian duoc lap
banh nan (banh nan dudi). O hang tryc trung gian gdm 5 truc va banh ring gidng
nhau. Cum truc phia trén (5 truc) duoc két ndi véi 5 dong co véi cong suat nho
hon dé dan dong cho 5 banh nan phia trén. Nho su quay cua cac cip banh nan
phia trén va phia dudi gitip cho phéi thép (U, I, L, SPV) vira di chuyén vé phia
trede va vira thue hién viée nan chinh tranh cong vénh theo cac phuong.

2.2 Co s ly thuyét va tinh toan thiét ké may nin thing
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2.2.1. Thong so dau vao

Trong nghién ctru nay, nhom tac gia di tinh toan thiét ké may nan véi cac

thong s6 yéu cau nhu sau: ning suit may 120.000 tin san pham/nam; ddi tuong
nan 13 thép vi 10 SVP (SVP17, SVP22, SVP27, SPV33) - ¢6 thong s6 ki thuat nhu
trong Hinh 4 va Bang 1, Bang 2, Bang 3. Chon céc thong s thép vi 10 SPV33-

loai 16n nhét dé tinh toan cac thong sd may nin thang. V&i méay ndy c6 thé ding

nan thang tat ca cac loai thép vi 10 khac dang dung trong nganh than Viét Nam.

Yo

by

Hinh 3. Thong so kich thwéc miit cit ngang ciia thép vi 16 SPV

Bang 1. Kich thuwée mit cit san pham va tiét dién mit cit ngang thép

vilo SPV
S6 1 ¢
. J b (
hiéu 1 2 3 1 2 3 4 5 1 2
osa Kich thudc (mm)
n pham
' 1 { ]
SVP17| 4 | 55| 3 8 [ 315 0 1 34146 |15 ,5 | .,7]97
1 y
SVP22 | 10 4 | 55105455 | 0 | 1,5 I | 351]95 1 2 | 2,5
1 y
SVP 27 | 23 7 9 4 1495195106 95|35]95] 3 1 | 4,5
1 y
SVP 33| 37 0 2 8 66 6 6 6 | 1,510 45,9 |75
Bang 2. Cac thong sé khac ciia thép vi 16 SPV
Di K
So i éntich | hoi Dai lugng tra ctru cho truc
hiéu : ’ * ° mit cit | luon

26



san ngang g
pham (cm?) | (kg/
m)
X-X Y-Y
Kich thudc (mm) : Y Y : W
x x x y y
cm?) | (cm?®) | (ecm?) | (cm?) | (cm?)
21, 1 2 5 6 3 5
SVP 17 5,6 73 7,1 |1 434 | 03 9 82,3 7,9
. 27, 2 4 7 9 S 7
SVP 22 2,7 91 1,9 | 28,6 | 4,8 9 66,3 7,8
.‘ 34, 2 6 1 1 7 9
SVP 27 0 8,5 37 7,0 | 46,1 | 00,2 37 31,5 7,8
1 42, 3 9 1 1 1 |
SVP 33 | 4,8 53 3,39 | 99,5 | 38,5 90 228 48

Co tinh vat li¢u ctua thép SPV - Cr5mc (theo Tiéu chuan FOCT 535-2005)
Bang 3. Co tinh vat li¢u mac thép CrSnc

e . N D0 gian dai tuong
G161 han chay G161 han bén kéo 46
o1
(N/mm?) ( N/mm?)
(o)
> 285 490 + 630 >20

2.2.2 Cac phwong an b tri cac con Lin ciia may [5,6]

Trén thuc té thudng c6 2 kiéu b tri con lan ctia may khi lam viéc d6 1a: B6
tri cac con lan c6 tam trén 2 dudng song song so dd nhu Hinh 5 (thuong dung dé
nan thép co bé day > 4 mm) va bd tri cac con lan co tam trén 2 duong dugc dat

nghiéng mot goc a so do nhu hinh 6 (thudng dung dé nin thép c6 bé day < 4 mm)

i}

Thep tam : \ ’ | 7proso
4

13a

o)

Hinh 4. M4y nin thang thép cé cac con lin c6 tAm trén dwong song
song
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Hinh 5. May nin thang thép cé cac con lin c6 tAm trén dwong dit
nghiéng goc a

M4y nin trong nghién ciru ciia nhom tac gia dugc thiét ké dé nan thép hinh
SPV, 1, U, L.... va chiéu day chi tiét nin 16n hon 4 mm. Do d9, cac con lan bd tri
trong may nan nay duogc lua chon theo phuong an dit cac con lan co tim trén
duong song song.

2.2.3 Cdc théng so ciia con lin mdy ndn théing [5, 6]

Puong kinh con lan D, chiéu dai L va budc con lan cta con lan t (khoang
cach tdm cua hai con lan): Py 1a cac thong sb s& quyét dinh téi kha ning lam
viéc cia may va két cau ctia may. Puong kinh con lin D va budc con lin t khong
dugc qua 16n, néu qua 16n thi chat lugng nan thép khong dam bao, néu lay qua
nho thi luc can nén trén cac con lan sé rat 16n, khé diéu chinh luc nén trén cac
banh nan. Hién tai van chua c6 mét ly thuyét hoan chinh nao dé xac dinh kich
thude tdi wu cta cac thong sé ndy, viée xac dinh két ciu cia may va con lan twong
d6i phirc tap, chu yéu van dua vao kinh nghiém san xuat ctia cic nha may va cac
nha thiét ké va phu thudc vao hinh dang chi tiét (loai thép hinh, I, U, L, ...), chiéu

day chi tiét va chiéu rong chi tiét nan.

Hinh 6. So @ tinh toan cac thong s6 con lin may nin

Ban kinh 16n nhat cia con 14n nin thang Ry dugc xac dinh nhu sau [6]:

E.H
Rmax = 0,0250_— ,ymm (1)
t
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Trong d6 E- Modun dan héi ciia thép, E=205103 MPa; H- Chiéu day cta
vat liéu nan, H=32 mm;
o Gidi han bén cua thép 1am con lin 6, =610 MPa
205.103.32

Rmax = O’OZST = 268,85 mm

Mat khac: Dpax = 2.Rmax = 268,85 x 2 = 537,7 mm

Ta chon dudng kinh 16n nhat 1a Dyay = 600 mm

Budc t duoc xac dinh nhu sau: t=1,1.D=1,1 .600 = 660 mm
2.2.4 S6 lwong con lin n

S6 con lan ctia may thudng 1a n = (3+9) dbi véi may nan thang cac loai ray
va thép hinh ¢& 16n [6]. P6 nin ¢6 chinh xac hay khong phu thudc nhiéu vao sd
con lan, cang nhiéu con lan thi chat luong nén cang tot, nhung qua nhiéu con lin
s& khong hop 1y va khong kinh té. Trong nghién ciru niy may duoc chon véin =
5
2.2.5 Toc d nin v (m/s) [6]

Téc d6 nan phu thudc vao ning suat may va chiéu day chi tiét nan H: khi H
=0,5+4,0mmthiv=0,5+6m/s; H=4,0+ 30 mm thi v=0,1 + 0,5 m/s; khi
nan ngudi thi v =0,3 = 1 m/s. Trong day chuyén nin thép hinh, sau khi phoi dugc
nan dinh hinh s& duoc dua vao khu vuc 1am mat. O day, phoi duoc lam ngudi
xuéng dudi 100°C trude khi duge dua vao trong may nan. Do d6, téc d6 nin cua
may trong nghién ctru nay dugc chon 1 m/s (60 m/ph).

2.2.6 Chit lwong nin [6]

Chét luong nin phu thudc vao bé mat lam viéc cta con lin (banh) nan va
kha nang chong mai mon cua ching. Mit khac né con phu thudc vao tmg suat tiép
xuc gitta bé mit kim loai va con lan. Ung suét tiép xuc duoc tinh theo cong thirc

thyc nghiém sau:

’P.E
Oty = 0,418 b_R < Z'O-Ch' MPa (2)

Trong do:
E - Mbdul dan hoi cta vat liéu lam con lan, 205103 MPa;
och - Gio1 han chay cua vat liéu 1am con lan, 6, = 400 N/mm?
b — Chiéu rong bé mait nén cta chi tiét, b = 320 mm;
R - Ban kinh cua con 1in nan, R = 300 mm;
P- Luc nin 16n nhat, N
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b.H? 320.322
P = 2.0't. t 610W

= 605711,5N

Thay vao (2) ta duoc

397187,9.205.103
0y =0, = 384,96 MPa < 26, = 800 MPa

320.300
2.2.7 Cong suit din dong may nan N (kW) [6]

Cong suat dan dong mdy nan 1a cong suat sinh ra lam kim loai bién dang
déo khi nin 1a phang, dong thoi phai thing duoc cac lyc ma sat tai cac chd 6 khdp
ndi c6 cac chi tiét quay va momen khong tai, cong suat dugce tinh theo cong thirc

Sau:

2
Och

T 2.E
Trong d6: o. 1a g161 han chay cua vat liéu con lan, o, =400 MPa; E 1a mo
dun dan hoi vat liéu, E = 20,5.10* MPa; H 1a chiéu day cia thép, H = 32 mm; D

la duong kinh cua con lan, D =2R; b Chiéu rong bé mat nén cua chi tiét, b = 320

d
N .k.H.b.v+P.f.E.w+P.f’.w, kW (3)

mm; k 13 ty s6 gitta mO men chéng udn déo va chéng udn dan hoi, chon k = 2,0;
P 1 lyc nan 16n nhat, P = 605711,5 N; f1a hé¢ sb ma sat tai 6 truc con lan, = 0,03
+0,1. Léy £=0,06; v van téc nan, v=1 m/s; d 1a duong kinh co truc con lan, d =
200 mm; ® 1a van toc gbc cua con lan, o = v/r = 2 rad/s; f° 1a hé sb ma sat lan, f°
=0,08
Thay vao cong thirc (3) ta tim duoc cong suat can thiét dan dong may nin
la:
4002 0,2
N = 2205.10% 2.0,032.0,32.1 + 605711,5.0,06. >
= 104,18kW
Trén co s& do chon dong co cho may 1a Baldor Electric Company c6 cong
suat 126 kW; ky hiéu 12609ET3Y315L-W22
2.2.8 Ung dung phian mém NX thiét ké 3D va phan tich két cau [1]

Trong ndi dung ndy, nhoém tac gia da tinh toan thiét ké cac chi tiét may,

2 + 605711,5.0,08.2

cum chi tiét va ing dung phin mém NX dé thiét ké va mo phong mdy, mot sb két
qua dién hinh thé hién trén cac Hinh 7 + Hinh 16.
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Critére de Von Mises (aux noeuds)
N_m2
1.2e+007
I 1.08e+007

9.57e+006
8.37e+006
7.18e+006
5.98e+006
4.78e+006
3.59%+006
2.39e+006
1.2e+006
644

Uniquement sur 3 peau

Translation aux noeuds (symbole)

0039
. 0.0325

A I 0026
00195

0.013

0.0065

0
Uniquement sur la peau

Hinh 7. Két qua phan tich tng suat truc dan dong Hinh 8. Két qua phan tich
chuyén vi truc dan dong

Critére de Von Mises (aux noeuds).
N_m2
1.59e+007
I 1.43e+007
1.27e+007
1.11e+007
9.55e+006
7.96e+006
6.37e+006
4,78e+006
3.18e+006
1.59e+006
127
Uniquement sur la peau

Translation aux noeuds (symbole).
mm

0.129

I 0.116
0.103
0.0904
0.0775
0.0646
0.0516
0.0387

| 0.0258
0.0129
0

Uniquement sur la peau
%

Hinh 9. Két qua phan tich tng suat ctia banh rang Hinh 10. Két qua phan tich
chuyén vi ciia banh rang
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Critére de Von Mises (aux noeuds)
N_m2

1.05e+008

l 941e+007
B.37e+007
7.32e+007
6.27e+007
5.23e+007

I 4,18e+007

3.14e+007

2.09e+007

I 1.05e+007
223

Uniquement sur la peau

Translation aux noeuds (symbole)
mm
0823

l 0741
0,659
0576
0494
0412

I 0329
0.247
0.165

I 0.0823
0

Uniquement sur la peau

Hinh 11. Két qua phan tich ung suat than may dugi  Hinh 12. Két qua phan
tich chuyén vi than may dudi

Hinh 13. Than may dwdéi dwgc han thém cac gan tang cirng

Critére de Von Mises (aux noeuds)
N_m2
2.94e+006
I 2.64e+006
2.35e+006
2.06e+006
1.76e+006
147e+006
1.17e+006
8.81e+005
5.87e+005
2.94e+005
0.00447
Uniquement sur la peau

Translation aux noeuds (symbole)
mm
00187
I 00168
0015
0.0131
00112
000936
I 000748
000561
000374

I 0.00187
0

Hinh 14. Két qua phan tich ¢ng suat than méay trén  Hinh 15. Két qua phan
tich chuyén vi than may trén
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Hinh 16. Than may trén dwgc han thém cac gan ting cirng
3. KET QUA VA THAO LUAN

Két qua phan tich gia tri ing suit va chuyén vi ciia truc dan dong duogc thé
hién trén Hinh 7 va Hinh 8. Tir két qua ta thay ung suat 16n nhét tap trung tai vi
tri an khdp cua hai banh rang, gia tri 16n nhat 1,2e+007 N/m2(12 N/mm?) gia tri
nay nhé hon gia tri Uing suét tinh toan cho phép cua vat li¢u ché tao truc 785
N/mm?. Ngoai ra, chuyén vi 16n nhét 14 0,065 mm (chuyén vi nay rat nho nén co
thé bo qua). Do vay két cdu truc din dong ctia may nan dam bao diéu kién bén khi
lam viéc.

Két qua phan tich ung suat va chuyén vi ctia cip banh ring duoc thé hién
trén Hinh 9 va Hinh 10. Tir két qua ta thdy tng suét 16n nhat tap trung tai vi tri an
khép cta hai banh ring ¢6 gia tri 1a 1,59e+007 N/m? (15,9 N/mm?) gia tri ndy nho
hon gié tri tng suat cho phép cua vat liéu ché tao banh riang 785 N/mm?. Ngoai
ra, chuyén vi 1én nhét xay ra tai vi tri cd@p banh rang an khop 1a 0,129mm (46
chuyén vi ndy twong d6i nhé). Do vy b truyén banh rang try dam bao diéu kién
bén khi 1am viéc.

Két qua phan tich tmg suit va chuyén vi ctia thin may dudi dugc thé hién
trén Hinh 11 va Hinh 12. Qua két qua ta thay (mg suat 16n nhat tp trung tai gan
6 bi d& co gia tri 1,05e+008 N/m? (105 N/mm?) gia tri ndy nhé hon gié tri tng
suit tinh toan cho phép cua vat liéu than may 1a 250 N/mm?2. Ngoai ra, chuyén vi
16n nhét xay ra tai vi tri vo hop véi truc ra ciia bo truyén 1a 0,823 mm (d6 chuyén
vi ndy rat nho nén cé thé bé qua). Do vay, két cau than may dudi dam bao diéu
kién bén khi lam viéc. Ngoai ra, dé ting cuong tinh ctng viing ciia than may duéi
dugc han thém cac gan tang cirng (Hinh 13).

Két qua phén tich Gmg suit va chuyén vi cta than may trén duoc thé hién
trén hinh 14 va hinh 15. Thong qua két qua ta thy (mg suat 16n nhat tap trung tai
gan 6 bi d& co gia tri 2,94e+006 N/m2 (2,94 N/mm?) gia tri ndy nho hon gia tri

g suit cho phép cua vat liéu ché tao than mdy trén 250 N/mm?. Ngoai ra, chuyén
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vi 1én nhat xdy ra tai vi tri vo hop véi truc ra cua bod truyén 1a 0,0187 mm (do
chuyén vi ndy rat nho nén co thé bo qua). Do vay, két cau than mday trén dam bao
diéu kién bén khi 1am viéc. Ngoai ra, dé ting cudng tinh ctng vitng ctia than may
dudi dugce han thém céc gan tang cing (Hinh 16).

Trén co sé néu ra nguyén Iy lam viéc cia may nin thang va mot sd van dé
ly thuyét dé tinh toan thiét ké may nan thang, va dua trén yéu cau thuc té, nhém
nghién ciru d4 tinh toan dugce 01 may nin thang c6 cac thong sé co ban trong Bang
4

Bing 4. Cac thong s6 chinh ciia may nin thing thép vi chong SPV

TT Tén goi Gia tri Don vi
1 Ning suét ctia may 120.000 tan san
pham/nam
2 Pbi tugng nan Theép vi 10
SPV
3 Tdc dd nan 1 m/s
S6 luong con lin 5 -
nan
5 Duong kinh con lan 400 + 600 mm
nan
Budc con lan 660 mm
Cong suit dong co 126 kW
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