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- Nghién ciru tdng quan v& thiét bi nghién va thiét bj nghién dang dugc

sit dung phé bién trong trong qué trinh khai thdc quing hién nay.

- Thiét ké méay nghién bi phuc vu khai thac quiing quy mé vira va nhé tai
tinh Thai Nguyén.

- Bé xuét giai phap ung dyng qua trinh thiét ké thiét bi nghién trong hoat
dong san xuét va trong dao tao cho sinh vién nganh Céng nghé Ché tao mdy tai
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Phuong 4n thiét ké may nghién duoc xay dyung tir dé tai c6 thé duge ding
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quy md vira va nhoé tai Thai Nguyén va duge ding 1am tai liéu tham khdo cho

~ sinh vién nganh Cong ngh¢ Ché tao méy truomg Pai hoc Ky thudt Cong nghigp.
6. Kha niing ap dung va phwong thike chuyén giao két qua nghién ciru:
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INFORMATION ON RESEARCH RESULTS

1. General information:

____ Project title: Research on crushing equipment for ore mining.

o= T Godcnumber’—ﬂ‘%ﬂZZ:Bﬂ7 T TUTIITT TR TSt mmome o smnmm s et mmme——em

Coordinator: Truong Thi Thu Huong

___ Implementing institution: Thai Nguyen University of Technology

Duration: from 4/2022 to 4/2023.

2. Objective(s): - - - -

Design of crushers for small and medium scale ore mining in Thai

Nguyen.

3. Research results:

commonly used in the ore mining process today.
- Design of ball mill for small and medium scale ore mining in Thai

Nguyen.

- Proposing solutions to apply the design process of crushing equipment

oo — . in__production _activities _and _in_ training for students of Machinery

Manufacturing Technology at the Thainguyen University of Technology.

- Report on English articles at faculty-level scientific conferences and

publish 01 international article.
4, Products:

- Training products: No.




- Scientific products: 01 International Articles ISSN.

~International Articles Published in the journal: International Journal of

- A]gphcatlon products No.

5 Effects

The demgn of the crusher built from thls smentlﬁc research project can

—— -be-used-as a-basis-for the-manufacture-of* crushlng equipment- for small and -

medium-scale ore mining in Thai Nguyen and used as a reference material for

. students of _Machinery Manufacturing Technology at the Thainguyen

University of Technology. - -
6. Transfer alternatives of reserach results andapplic ability:

The manufactured crushing equipment can be applied to wet ore

crushing for local mining and processing lines.




A -MO DAU

1. LIDO LUA CHON DE TAI

May nghién 13 thiét bi quan trong trong cdng nghiép khai thac va san

xuét cac vit lidu nhu quiing, d4, xi ming, hoa chét, vat liéu xdy dung. Trén thj

dia, méy nghién bi, méy nghién biia, may nghién kep ham, .. duoc cung cip bdi

r . r \:l r X hd " AT rv LY ¥ A T "}" A T
__nui phia Bic ndi chung va & Thai Nguyén néi riéng co rat nhi€u cong ty, mo

khai khac quing voi quy md 16n, nho khac nhau. Tuy nhién, nhiéu céng ty khai

khic quang c¢6 quy md nhd va vira hién nay gap kho khan trong vi€c trang bl

. thiét bj nghidn nhu do chi phi d4u tu thiét bj cao nén céc céng tv néy coxu

hudng st dung céc thiét bi cii cia Trung Qudc hodic do ning sudt 1am viéc cua
thiét bi khong phit hop véi nhu ciu khai thic nhé, vira cia cong ty nén vige dAu
tu va st dyng thiét bj khong dam bao higu qua. Chinh vi vay, viéc “Nghién ciru
thiét bi nghién phyc vu qua trinh khai thic quing” thyc sy la vén dé cin thiét

va c6 ¥ nghia.

2. MUC PICH NGHIEN CUU

Thiét ké may nghién phuc vu qua trinh khai thac quing quy md vira va

nho tai Thai Nguyén.

.. 3.POLTUQGNGNGHIEN CUU _ S

Thiét ké thiét bi nghién bi phyuc vu qué trinh nghién quing.
4, NHIEM VU VA GIOI HAN PHAM VI NGHIEN CUU
4.1. Nhiém vu nghién cira

- Nghién ciru tong quan vé thiét bi nghién dang duoc st dung phd bién

trong trong qua trinh khai thac quéng hién nay.




- Thiét k& méay nghién bi phuc vu khai thac quing quy md vira va nho tai
Thai Nguyén.
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B - PHAN NOI DUNG VA KET QUA NGHIEN CUU

Chuwong 1.

TONG QUAN VE NGHIEN QUANG

1.1 Quiing va qua trinh khai théc, ché bién quang

<= 1A Quﬁngvﬁ-quiing'sétﬁ SRR A LA b S S o SO Ol Y

Quiing 12 loai d4t d4 chira nhiéu khoang chit khac nhau nhu kim loai, d4
- quy. Quing saukhi dugc khai thac tai cdc mé khoang san lon, dugc dwavénhad———

maéy ché bién (tach kim loai khoi bé mit d4 va khodng vat) sé thu dugc quing

1
KT IOUAL,

. Trong quing kim loai, loai quing phd bién gdm quing sit, quing nhém,

quang dong. Trong d6, quing sit gdbm: Fe203 khan, Limonit (Fe203.nH20),
Manhetit (Fe304), Xiderit (FeCO3), Pirit (FeS2). Quing nhém gbm: Boxit
(Al1203.nH20), Cryolit (Na3AIF6 hay AlF3.3NaF), Cao lanh
(A1203.28i02.2H20), Mica (K20.A1203.65i02.2H20).... Quing ddng gdm:

Chancozit  (Cu2S), Cancoporit  (CuS.FeS  (CuFeS2)), Malakit
(CuCO0O3.Cu(OH)2), Azurite (2CuCO3.Cu(OH)2 ) va Cuprit (Cu20).

Quing sit 12 loai dét da dé san xuét ra sit kim loai sit. Khoang 90%
lwgng sat trén thé gioi duoc sir dung dé san xudt thép. St nguyén chét 14 kim

loai ¢6 mau tring xam va khong bao gid duge tim thy trong ty nhién. Sit dugc

khai thac cha yéu tir quing sit ¢ chia oxit sit. Sht chl’ra_trong_c_iuéng sat c6 thé
dao dong tir 20-70%. Tuy thudc vao ham hrong sét c6 trong quéng sit, cic md
khai théc s& xac dinh mic d6 hidu qua va s& quyét dinh tién hanh khai thac.
Trit lugng quiing sét trén thé gii nhidu nhét tai Chau Uc, Nga, Brazil,
Trung Quéc va An d9. Theo béo céo ciia USGS trit lugng quiing st cla cac

quoc gia nay cu thé nhu sau:
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Bang 1.1 Xép hang trit luong quding sét cua cde quéc gia trén thé gi6i

~ Cap Quéc gia S6 lidu (triéu tin)
1 [ ChauUc 52.000
- 2 [ Nga 7 25.000 o
S e} 3 |\ Brazil | 023000 |
e T e B
5 |AnDb 8100

Tai Viét Nam, trit lugng quing sit & nudc ta wéc tinh khodng trén 1,2 ty

--tan;-ehat-luong-khéng-cao voitdng s6-216 di€m-md-va quing sit-dugc dwavao-.. ...

[ tri¥ dia chat. Quing sét & ta phan bd khong déu, nhé 1¢, chi cé 13 md tri
lugng trén 2 triéu tAn. Con lai 1a cac moé rét nho, chi c6 thé khai thac theo kiéu
ban chuyén nghiép hodc tin thu... Vi dy mé Ban Chanh, & Mudng Chiéng, Da
Bic, tinh Hoa Binh duoc danh gia trir luong 1a 240.000 tin nhung thuc té 13

4

nhung thye té 1a 10 tridu tan...

Hién nay nhidu doanh nghiép trong nuéc da dau tu san xuat phéi tir
quing. Viéc khai thac va ché bién quing khong chi gitp nganh san xudt thép
trong nude phat trién ma khi cic nha mdy khai thac, ché bién quang, luyén

_ ___gang... divao hoat déng s& giai quyét dugc cong 3n viée 1am cho rét nhiéu lao.

dong va mang lai ngu(:‘m loi 16n cho dét nude tir thué...

Hién nay c6 nhitng mé viéc quan Jy khai thac chua hop Iy nén chi lay
nhitng quing c6 ham luong sit tir 50% trd 1én dé ban thd, xuét khiu thd. Loai
dudi 50% bi dao bai db di, tham chi con diing d rai lam duong. Trong khi &
Trung Qudc tn dung ca nhitng loai quéng chi c6 ham lugng sit tir 25% trd 1én,

Tai nhidu tinh nhu Nghé An, Thanh Hod, Hoa Binh, Thai Nguyén... ngudi dan
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con tr khai thac quing dé ban. Didu nay gy lang phi tai nguyén qubc gia
nghiém trong vi quing sat 14 ngudn tai nguyén vo cling quy gid, trit lugng chi

hé tai tao nén cén thiét phai dugc khai thac, ché bién va st

- ~moi chi déng dugce trong san xuit, kinh doanh, phuc vu déic Iyc cho tién trinh

B __ 01 mai cha dat nuwde.

commeme— o gt tinh:"Fhéi:Nguyén;—qué,ngsét;lz‘tr loai-khoang-san-co-trit lwgng-dtmg - --—-

thir hai (sau than) véi trén 30 diém mé, diém quing véi trit lugng trén 34 triéu

. tn. Nhung luong quing sit magenit ham hrong Fe 16n hon 55% chi chiém

~ khoang 10 triéu tAn, con lai 13 quing sdt c6 ham lugng Fe dat khoang 44%.

. Qujing it trén dja ban tinh hién di dugc cic doanh nghigp Nha nudc 1a Cong

e - ty-CP-Gang thép Thai Nguyén (TISCO)-va-mét sé-doanh nghiép tu nhan khai - - -

thac va ché bién sﬁu.iQuaﬁg sét 1a ngu};éin liéu chinh d& san xuét gang 16 cao,
nhu céu quang sit cia TISCO hi¢n tai la 375.000 tAn nim. Cac moé khai thac

quing sit ciia Cong ty Cb phin Gang thép Thai Nguyén gdm:

- M6 sét Trai Cau: Pong tai thi trin Trai Cau, huyén Df"mg Hy, tinh Théi

o ’N’gﬁyéﬁ’\?c’fi"’tffr"IUWg’quﬁg' S"ét"l'f{ '814’1’270007f2"iﬁ"b§6 gf“)m o
+ Quiing Limonit, ham lugng Fe trung binh>55%
+ Quiang Manhetit ham lugng Fe trung binh>62%
Céng suét thiét ké ban diu 1a 150.000 tdn quing tinh/nim va cOng sudt

khai thdc hién tai: 180.000 tin quing tinh/ndm.

- M6 quiing Tién Bé: Péng tai huyén Ddong Hy, tinh Thai Nguyén véi
tdng luong trir quing st 13 22.000.000 tin, cong sudt khai thac (thiét ké) 1a
600.000 tan quéng tinh/nim, cac sén phﬁm quing tuyén c6 ¢ hat 0-8mm, phém

vi TFe dat tir 53-54%, cdng sudt dat 350 tan/ca.
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Bén canh hai mo quing sat 16n nhit nay tai Thai Nguyén con nhidu mé
khai thac c6 quy md nho va vira can duge sy quan tim vé ké hoach khai thac
phit hop ciing nhu thiét bi phuc vu khai thac hiéu qua. ,

r 4 r
r . - . - ]

. - a. Qua trinh khai thac quing sit

hoc cac mé 1§ thién. Thong thudng cdc may hang niing s& pha vd bé mit dét

~thyc hién bang cich tién hanh d3o truc xudng mit dat. Quing tho sau khi dwgc

L2V Y,

khai thic s& dugc van chuyén tép trung va duogc nghién.

... Khi nghién, mdy nghién s€ nghi¢n quing sat va tdch kim loai sdtrakhoi

’
- S—

cac tap chat nhu cat va 'dat'set’fCé*c*"l@ﬁi*@éﬁgi&t*dtch*déﬁh;giiaLté’t*thTOTlg*éé*'"""

khoing 70% 13 sat thi qu4 trinh tinh ché ndy s& duoc thuc hién it cong doan va
nhanh hon so voi céc loai quing sit co chét luong sét thip hon va nhiéu tap

chét hon.

~b. Qua-trinh ché bién-quang sat -~ e

Giai doan nay thuong dugc thuc hién trong cac 16 cao. Quing sit, than

cbe va da voi duge db vao dinh 16 cao. Khong khi néng phan g véi carbon

trong than cdc dé tao ra st va carbon monoxide. Carbon monoxide sau dé phan

Ung v6i quing sét dé tao ra sét va carbon dioxide tinh khiét,

- _Ti'é'ﬁfh%g_iﬁi doan I’TﬁY’,’Eét?éﬁ(’)Tlg_CHﬁ}TV_ﬁ C:’Hithﬁéﬁ’g_dﬁYl'ﬁ)_t'ro—ng"kh?'"'_"_ T
xi hinh thanh tir d4 véi phan Gmg v&i c4c tap chét con lai trong quing s& ndi 1én

trén cing. Sit va xi duec tach ra khéi 10. Sit néng chay duge trdn voi cac kim

loai khac hodc duge dic thanh thoéi va xi bi loai bd. Cac khi noéng con lai trong

16 dugc hit ra, 10 duge 1am sach, co rira va tiép tuc hoat ddng lién tyc.




Hinh 1.2 Ddy chuyén khai thic va ché bién quing




Nhur véy, c6 thé thiy ring, cac hoat dong khai thdc quang sit 1a giai phap
k¥ thugt nhim thu chon kim loai sit c6 gia tri kinh té. Hoat dong khai thac

quing duoc thuc hién gdm mot ddy chuyén 1am viéc xuyén sudt, két hop chit

_a ché céc thiét bj véi nhau dé thanh phdm quing c6 chét lugng vé tinh chét co Iy
. ~ phut hop nhét.

- - —— . Day chuyén cong nghékhai thac quing n6i chung va quing sitnéiriéng -~ -~

o ,:Ljﬁgém,,bagiai:deall:chinh nhus'aut Toor ool s

- Giai doan chuén bi, sang loc ban déu 1 céc qué trinh dép, nghién, sang

v phan cAp dé giai phong, loc cac khoang vat ¢6 ich khoi dit d4, chudn bidé———
hat thich hop dua vao cic qua trinh tuyén quing. o

- Giai doan thyc hi€n:Tach céc hat quang st ra khoi dat da, fap chét. Tai

 giai doan nay m3i thiét bj trong giai doan nay déu dugc chon lva rit ky luong.

Céc thiét bi chinh trong giai doan nay gbm cé:

+ May nghién c6n: Nghién nho, 1am giam kich thuéc céc hat quing vé

kich thu6e phi hop cho cac thiét bi di sau.

tuyén quang

- Giai doan thanh phém: Phin loai cac hat quing theo kich c¢. Cac thiét
bi & giai doan nay 14 céc thiét b rira, sang loc, khdy tron va mdy tach tu,....
Trong quy trinh khai théc va ché bién quing, may nghién bi 14 mot thiét
e e e _bi quan tr(-)_n_g._ e ——— _ —_—— R - —— — R — - — —_— - — -
1.2 Vai trd ciia quing st
Nhu chung ta da biét, sit c6 thé dugce ding trong y hoc nhw dé didu tri
bénh thiéu méu hodc ding trong doi séng nhu dé loc nude cho cac bé chira
nudc hodc dung dé diét con tring phuc vu cho linh vuc ndng nghiép. Tuy nhién,

mot vai trd vo cling quan trong phai ké dén cda sét dugc tao ra tir quing sit la




khoang 98% san luong quang st dugce ding cho qua trinh luyén thép. Ma thep
12 vat liéu ¢6 dic tinh chic chan duoc xtr Iy qua cong nghé hign dai bé mit nén

~ chbng dugc qua trinh oxy hoéa boi tac dong tix mdi treong bén ngoai do do

: —MMMWMMM thoi dai ¢cong nghiép

héa ngay nay, phd bién nhét 12 cho nganh xay dyng, k§ thuat va cong nghi¢p
chétao. .

wemmme——— = Thgp-lg-dang-hop kim-cda ‘sht, cacbon-c6 chira-ham-lugng cacbon dudi - ..

2%, ham lugng mangan dudi 1% va thém cac nguyén t4 khac nhu photpho, luu

Cacbon va céc nguyén té khac.

Viquang satdéng vai tro-vo-cling-quan-trong-déi-véi-qué-trinh-sdn-xudt

———r~——rfﬁr—huyntksﬂlcroxnya}an cach khac thep 13 qua trinh nung chay hdn hop Sét-

3 tai & trao dbi k§ hon vé vén d& san sut thép tir quing sit dé thdy dugc vai
trd clia quing sit va vai trd cia sht duoc khai thac va ché tao tir quing Sat.
Mot qué trinh séan xuét thép gbm cac giai doan sau: khai thac va ché bién

quang sat thleu ket luyen gang tmh luyen duc ph01 - cén thép thanh pham.

 thép va tac dong quan trong dén sy phat tnen kinh té, xd hoi ciia dt nréengn

Viéc san xuét thép phai theo nhung nguyén tic nhat dmh khong phal
lam bira, khong theo ty 1€ vi co thé s& khong tao ra dugc thanh pham hiru ich.
V& nguyén téc, quy trinh san xuét thép cin néng chay hop kim trong 16 ¢ nhict
d6 cwc ky cao téi 1.600°C (2.900°F). Trong 16 ¢6 cic phén ung héa hoc xay ra

theo trinh tw. Gom nhiéu phan (mg khac nhau doi hoi t5i vu tng cong doan

chuan xac, lya chon ty 1¢ phu hop dé ¢6 duoc cac phan Ung ra duge thanh phdm
nhu mong muén. Quy trinh san xuét thép co ban clia qua trinh sén xuit thép
duoc thue hién nhw sau: (1) Xt 1y quing (Dau tién 13 cong doan xir Iy quang
st va cac thanh phan kim loai khac dé tao nén thép. Quang st gbm nhidu
khoéng séan, quy trinh xtr 1y s& loai bo cac tap chét dé c6 duge thanh phén can

thiét. Quing sit duoe khai thac & cic mo, cac khu vuc dét tiém ning Ién. Khi




dua vao trong 10 nung thi quing s& dugc cho thém véi cac phu gia khac nhu

than, da voi). (2) Tao dong néng chay (Sau khi xir ly, quang duoc dua vao tir

5 1én. Nung chay & nhiét df cao

i doan nay, lugng

~— thép duoc xuét hién dudi dang thép den; Budc tiép theo 1a tinh Ioc hinh thanh
P ____thép néng chay dang nguyén chét. Phuong phap luyén so cdp nay s& khong

Khi nung lién tyc nhidu gid & nhiét d6 cao, oxy thdi qua kim loai va giam ham

Iwong carbon xudng tir 0-1,5%. Nguyén ligu s& dugc thanh thép chét Tugng cao;

"~ —(3) Ché tgo thép thir cip (Viée san xult thép thir cdp sir-dung ca 10 cobanva - ——
hd quang dién nhim diéu chinh thanh phan. Chinh nhiét d va xem xét cac yéu

_ t6.mdi_trudng_xung_quanh_cho phi hop. Quy trinh gbm cdc cong viéc nhw
"I(Tﬁléy, t1I€ém moc, lﬂ’lqukﬁi:CKS:OB’);i(zl-) Dic Héﬁftl_’ic'(Théﬁftﬁ)ﬁgﬁlﬁdu’(fcﬁnungi -

néng chiy vio trong khudn dic ngudi, 1am v mong déan va cling lai. Céc sgi
v6 duge rut biang cudn va dung cu lam mat, tgo ra trang thdi ran. Sei thép duge
¢it ra cac doan v&i d6 dai mong muon, tim céc san pham phing, mé cho cac

im dai); (5) Hinh thinh so cdp (Cong doantiép

theo la tao hinh dang thep theo muc dich st dung. Qu4 trinh can néng s& bd di
khuyét diém cua san pham, tao bé mit dat chuén k§ thuét. Thanh pham duoc
can néng dang phé‘mg, dai, tron, 6ng lién, c6 van,...) va (6) San xuét, ché tao va
hoan thién thép chét lugng (Nhan vién trong xudmg s& st dung k¥ thudt tao hinh

thanh phim hodn thién cé hinh dang nhét dinh va dic tinh cin c6. K§ thust gdm

cac thao tac: Tao hinh, gia cdng, tham gla lop phﬁ bé mét bén ngoai, xir 1y
nhiét, xit Iy bd mit chbng qua trinh oxy héa).

Nhu vay, trong quy trinh san xuét thép thi giai doan mot va giai doan hai
la hai giai doan quan trong dAu tién, khong thé thiéu do6 chinh 1a giai doan khai

thac va ché bién quing sat. Vi vily, viéc khai thac va ché bién quing sat la van
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d& quan trong can d4u tw nghién ciru nhim g6p phan nang cao chit luong nganh

thép noi riéng va gop phan phat trién kinh té n6i chung.
—— 1.3 Giai doan nghién qujng

1.3.1 Khai niém vé nghién quing

Dé x4c dinh duge khai niém vé nghién quiing, trude hét ta tim hiéu khai

sa \ -
nenrnghtcn:

Nghién 13 qud trinh phan chia vat thé thanh cac phin nhé hon bing cac

luc co hoc, trong d6 bo phén lam viéc cia may phai khic phuc dugce lyc lién

o ”'"kérphﬁrrtfrcﬁa’céc*phﬁn tr Vat thé; kétfqllé”lé‘l*ta(" ra’bé'mflt’m(?i; ’Nhu"Vﬁy;dé o

nghién hay n6i cach khac dé phé v& vét thé can c6 ngoai luc tc dyng sao cho

... ... théng dugc tmg sudt bén cta vét thé (Ung sult nén). Khi d6, vét thé chiu bién.

dang dan hdi, bléﬁdang déo (co thé fir fir hay d¢t ngdty va cudi cingbiphd vy,
Miic di ting suét pha v& c6 thé theo mot phuong nhung lai gy cho vat thé hién

tugng nén & nhiéu hudng. Khi c6 ngoai lyc tdc dyng gdy nén song chin dong

1am ran nitt vat thé. D& vat thé vo phai tao ra séng chin dong trueyenf qua hét

khép lai. D& tiép tuc pha v phai tén thém ning lugng dé khic phuc lye hut
phén tir gitta chung.
Nhu vay, c6 thé thiy ring, qud trinh nghién vét liéu n6i chung trong céac

. méy nghién 1 nho cdc lye co hoc. Co the phan loai c4c dang tac dung co hoc

nhdm phé v& vat liéu dem nghién nhé dugc biéu dién théng qua hinh sau:
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Hinh 1.3 Cdc hec nghién

- _a)Nénép; b) Ché; c) Bé; d) Cat, d) Xeé; e) Ep trwot; g) Pdp

Tuy theo két cdu cia timg loai may nghién ma luc pha v vét liéu

... . dem -nghién c6 thé 1 luc nén, ép, ché, bé, cét, x&, ép truot, va dfip hodc

" do mdt vai luc trén cling tac dung déﬁg thoi. ~
Cbdng nghién phu thude:

- Luc tac dung két ciu méy cic co cau truyén dong.

- Tinh chét co li cua vét lidu dem nghién nhu d6 cimg, do 4m, tinh

~ chét ctia bd mat.
Mait khac, nhu phén tich ¢ trén, cic hoat dong khai thac quing noi riéng
va khai thac khodng san néi chung déu c6 chung diém chinh [a thyc hién céc
giai phap k§ thuat nhim chon lya ra céc thanh phén c6 ich trong hat quing tirc
1a cdc thanh phim quing c6 chét lugng vé tinh chét co Iy phit hop nhét dé tir d6
© dua vio ndu lflyé;, lg)cgch_ca: lc;aauérl_g_khﬁn_g du ?éu cAu ra khoi cz’Ié_loa'i_
quing chinh.
Mdt ddy chuyén coéng nghé khai thic quing thudng gdm ba giai doan
chinh nhu sau: Mot 1a giai doan chuén b, sang loc ban dau. G giai doan nay
quéang, thuong cé kich thude 16n, duge dép, nghién nho, sang va phén cap dé

giai phong, loc cac khoang vét ¢ ich khéi dit d4, chuén bi d¢ hat thich hop dua
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vao céc qua trinh tuyén quing, Hai 13 giai doan tuyén quing. O giai doan nay

thure hién téch cc hat kim loai (hat quing) ra khoi dit d4 va tap chit. Ba 1a giai

— duoc tach qua céc cum tang tir hay con goi 1 méy tuyén tir wot. Sau d6, quing. -

. __sittiép tuc dugc bom 1én bé trung gian va rét vio mang xoan tich trong lyc dé

- loaibd-silic-va mdt s6-quing tap-chat. San phim thu-dugc sauKhitich Toc A~

phin quing st tinh mau den.

132 Cécthi¢tbinghien

Céc loai méay nghién gdm cé: May nghién dia, may nghién tryc, may

co i hinh dang, d6 4m ctia nguyén liéu dem nghi€n, yéu clu cia san pham,

ning xuit, cong sudt, tinh chit cong nghé ciia cong doan tiép theo (khd wét ma

chon may nghién phii hop va kinh té nhét.

a. May nghién dia

yéu ding & cong doan nghién min. B phén chinh ctia may nghién dia 1a dia

nghién ché tao bing kim loai hodic bing da nhén tao. Trong thyc té may nghién

dia thuong dugc chia thanh 4 dang gdm:
- May ¢6 truc thang dimg 1am quay dia trén;
— — - — -May cbtryc thing dting lam-quay-dia-duéi; - - - - - - - - . o -
- M4y ¢6 truc nim ngang lam quay 1 dia;
- M4y c6 truc ndm ngang 1am quay 2 dia.

Cau tao cia may nghién dia, ring nghién va réinh nghién dugc thé hién

qua hinh sau:




Hinh 1.4 Cdc vanh (ring) trén mdt dia nghién

A L3 fidp ligu; B. Vanh nhan; C. Vanh chuyén; D. Vanh nghién

= -—Cdcranh trén mat-dia nghié“:n cua may nghién dia-dugc minh hoa trong -~ —
hinh sau:

Hinh 1.5 Cdc rénh trén mdt dia nghién

Mic dit may nghién dia co cdu tao kha don gian nhung do niing suat

nghién thap nén it duge sir dung trong qua trinh khai thac quing sat.




b. May nghién truc

_ Céc may nghién loai hai, ba hay nhiéu truc dugc dung chii yéu dé nghién

Hinh 1.6 So dé nguyén Iy ciia mdy nghién truc
a) So d6 nguyén Iy cdc dang mdy nghién truc

b) So dé nguyén Iy ciia mdy nghién 2 truc

V6i so do nay, cac loai may nghién c6 chung 1 nguyén ly lam viéc 1a

nghién nét vét liéu khi né di qua khe hep giita 2 truc nghién. Vat liéu bj nghién
nat 1 14n nhu cac méy loai 1, I, 111, IV, V va VI, bi nghién ép 2 14n & cic may
VIL, VIIL, ba &n & cac may loai X, XI, 4 1an & loai IX va 5 lan & loai may XII.
V6i nhitng loai may nghién ma mdt truc thuc hién duge hai 14n nghién nhu truc
2 loai VII, fruc 2, 3, 4 loai IX thi vt lidu dem nghién phai ¢6 tinh chét dinh va
dai, sau khi nghién dugc can thanh dai mong. Con véi cac loai hat thi thudng
ding may nghién hai hodc 4 truc.

Dbi v6i may nghién 2 truc, loai dau tién la dang may nghién ¢6 2 tryc cb
dinh ding dé nghién ép, can céc loai vét lidu déo, nhéo, khong xudt hién hién

twong qua tai do luc ép tang dot ngdt. Mdy loai nay ¢o chu tao don gian nhat va




ciing thay dbi dugc khoang cach khe nghién bing cach x& rénh trén bé mdy dé
dich chuyén bu 1ong giif  truc v6i b§ may trude khi nghién. Nhung khi may
lam viéc thi chidu rong khe nghién (5) 13 khong dbi. Dang thir hai 1a may nghién

§ oc khi 1am viéc, nho c6 1ap hai 10 xo chju nén giita 6 d& truc

va bé méy cb dinh. Loai ndy dung thich hop dé nghién vat liéu dang hat cyc -

nho. Khi qué tai, lue ép ting dot ,ngét,niaz,JC‘LK,Q,gLfI;L@@,ﬂi@@&,@i@b}, nén

— ___Iai lam fing Khoang cach giifa 2 Tric ¢ e

Khi hét hién twong qua tai, lyc ép trd lai binh thuong, 2 16 x0 1a1 day truc d1

dong tr& vé vi tri cli v6i khe hd (8) [am viée. Loai ndy dugc ding FAt TONg TAi,

-~ ——————TLoai thir ba 13- may nghién 2 true;nhung—ca—%—true dbu ¢ lp 10 xo chiunéndé |

ciing di dong duge khi ¢6 qua tai. May ndy ding thich hop voi vit liéu dem

_ nghién, cling ¢6 kich thude khong déu, d€ gay qua tai do luc ép ting dOt ngdt.
- Dokétchuphuctapnénitdimg. ~— o o

Dudai déy 13 so d6 1am viée cia may nghién 4 tryuc:

Hinh 1.7 Cdu tao ciia may nghién 4 truc

M4y c6 hdp chira liéu chung phén thanh 2 ngén, trong mdi ngin c6 hinh

chép 6. Gén véi co cAu thity Iuc tu dong didu chinh khe hé giita 2 truc nghién.




Hat tir hop chira liéu xudng, quay van chin diéu chinh 3 dén ciip truc rdi liéu 4
dé réi hat thanh 16p mong trén tryc nghién quay cham 9. Mdi cip truc nghién 8

va 9, ndu 13 ciip truc nhin thi 1&p dao cao sach, néu cip truc nghién xé ranh thi

lip ban chai 1 cao sach b& mit 2 truc. O may nay con lap ng théng 4p 7, va

tay quay 10 @& didu chinh bing tay khoang cach khe nghién.

-~ Bingco-chu-din dong kiéu xich ma thue hién dugc nhiém vu truyén

- ::-::-:;::dc?mg:chtrtruc:nghién:quay—:nhanh:vz‘v:ttue-:ngh—iértquay:ehﬁmihemehiéu;ngu%:,,--, e = |

nhau, vira dam bao su diéu chinh khoang céch gifra hai truc nghién mét cach

dé dang

c. M4y nghién bia

Nguyén ly lam viéc cia may nghién bua 1a: Qué trinh nghién nhé vatliéu
__trong mAy nghién bua 13 do va ddp cita cc blia vao vat liéu, sy cha x4t vt ligu
v6i blia va v6i thanh trong clia vo mdy. Céc hat vat liéu nhé lot qua thm ludi

phén loai va dugce dua ra khoi may. Con vit liéu hat to chua ding yéu cdu thi

duoc céc dia bia tiép tyc nghién nhé. G hinh sau day 1a mdy nghién bua nghién

thd va trung binh co ma nghién phy: may nghién ¢6 lip thém ma nghién 7 trén

~ thanh trong vé may lam ting kha ning pha v& vat liéu dudi tic dung va dap cia

bua va tac dung cha xat ciia ma nghién.

Hinh 1.8 Mdy nghién biia




a) Mdy nghién bila thé va trung binh c6 md nghién phy

1. Phéu nap liéu; 2. Ghi; 3. Truc; 4. Bia; 5. Ndp maéy;

.

b) May nghién bua tho va trung binh co luoi thay doi dwoc

1. Dia treo bua; 2. Luoi sang

nhiém vu phén phéi déu theo chidu rong may, han ché bét kha ning ving liéu

Ien Khi blia dap. Trén truc quay 3 c0 1ap c4c dia treo bua 8 cach deu va 1éch deu

- ——mOt géc-Trén-moi-dia 8 cé-treo-hai blla-4,-cdc hang bia nay dép trén-cic mit—

phiing qua céc khe ghi 2 theo sudt bé rong ciia may. Vit lidu sau khi duge

. nghién du nhd s8 lot qua ludi 6 ra khoi mdy, con che cuc to chua lot dugesgbj
- - —daptiép chotéi khi dit nho-chui qua Iu6i-6 méi-thdi-Napbia 5 thao mé-duge— - ——
dé thay ludi hoic thay bua.
Déi véi may nghién bla nghién thd va trung binh ¢6 huéi thay ddi duoge
12 mét kidu may nghién cling nap liéu tiép tuyén theo chiéu quay ctia baa, nhung

nghién trung binh khi da thay déi lu6i sang c6 ¢& 18 nhé. 8ia treo baa 1 ¢6 bén

chét treo biia va cc bua nghién duge treo gin nhau suét chiéu rong cia may
nghién. S8 vong quay cuia rotd trong khodng 400 - 1000 vong/ph, vén tdc vong

ctia rbto dat toi 40m/s va mirc dé nghién bang 10 -15.

~ Ngoai ra, may nghién min loai bua dic nap liéu chiéu truc duge gidi

thiéu & hinh sau.




cong v& hai vach trong cta khoang nghién d¢ vira thure hi€n qua trinh dép cta

______Hinh 1.9 Mdy nghién min logi bila diic nap liéu chiéu truc.
Vat lieu dem nghién dugc d6 qua phéu 1 ¢6 tay quay 8 dé didu chinh viée
nap li¢u theo ning sudt thich hop. V4t li¢u dem nghién dugc chay thanh 16p

qua nam cham 2 dé tich vun sét truée khi chdy vao khoang nghién. Biia nghién

dau canh, vira thuc hién qua trinh cha x4t vit lidu nim gitta dau canh véi vich
6 trong khoang nghién. Cac véach nay duge tao gin dé tang hiéu qua cha xat.
Trong khoang nghién con lip thém tAm ddp 3 va ludi thao san phim 5. Truc
14p bla nghién duge truyén chuyén dong quay tir méto qua puly 7. Kich thuée
vt liéu dem nghién t61 40mm va bot nghién dat 0,25mm. Truc ép baa quay
1800 - 2700 vg/ph, cAn cdng suat 10 kW. Mdy nghién loai bia duc nay dung
thich hop dé nghién hat, cic loai cu, r&, cac loai xuong va céc hod chit, it duoc

dung cho qua trinh nghién quing no6i chung va quéng sat noi riéng.

inh, trén hai dau canh d6i xtirng duwgcudén |
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d. My nghién bi

May nghién bi 13 may chu dao dé nghlen vét liéu dung trong cong nghiép,

- Theo che do lam v1_ec

-+ May nghién bi lam viéc theo chu ky;

"~ + May nghién bi lam viéc liéntyge.

—Theo-phuong phap-nghién:

+Méynghitnbinghiénkho;
+ May nghién bi nghién uét.

- Theo két cAu may nghién

+ Méy nghién bi hinh try 1 bi nghién

© + May nghién bi 2 budng nghién;
+ May nghién bi hinh tru nhidu budng nghién;
+ May nghién bi hinh nén.
- Theo ti s6 L/D:
© + M4y nghién bi tang; -
+ M4y nghién bi dng.
- Theo phuong phap nap va thoat li¢u :
+ Méy nghién bi nap va xa qua 1 cira;

+ May nghién bi nap vao 1 cira, xa theo chu vi;
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+ M4y nghién bi nap qua tdm truc chinh, xa theo 16 rong;

- Theo két céu truyén dong:

+ Méy nghién bi truyén dong tam;

~ +May nghién bi truyén dong chu vi.

- Theo so do van chuyén cta vt ligu bi nghién:

oo I 1 :}:Méy:nghién’,bi:se:dé:}l&%:, S

+ M4y nghién bi so dd kin. -

~Chu tao chung ctia may nghién bi gom: Tang nghién, bi nghien, cira nap,

gia may, bd truyén dong va cua ra.

__ Cac thong sb co ban gbm duomg kinh trong va chiéu dai vo may nghicn.
" Nguyén ly hoat dong: Khi m& may quay, bi nghién phia trong v6 liic dau
quay cung nho lyc ma sat, sau d6 mot sb bi tach ra khoi vo va roi xuéng theo
quy dao parabol, mdt s bi khac 13n trugt 1én nhau. Két qua 1a vat liéu dugc

nghién nhé do su trugt trong doi gifta cac vién bi va do va dép cua bi vao vat

Noi cdch khac, khi may lam viéce, thing quay tron, bi dan chju lue ly tdm
nén duge nang 1én dén do cao nao do6 rdi roi xudng. Khi bi dan roi, nh& dong
ning cla bi dan nén vét li¢u duge dap nhd. Ngoai ra vit liéu con bi cha xat giira
bi dan va tAm 16t & bé mit trong thing quay nén vét liu duoc mai nho. Nhu

vay, nguyén tic téc dung lyc cla may nghié_n bi 1 vat liéu bi dip va mai.
Uu diém cua may nghién bi 1a:
- Chu tao don gian, dé str dung;
- C6 thé nghién khd hodc nghién udt;
_ C6 thé sdy duoc vat lidu;

- San pham nghién c6 d6 min cao.




Tuy nhién, loai my nghién bi cling ton tai mot s0 han ché cu the sau:

- Tiéu tdn ning luong 16n va moé-men md may 16n;

- Khéng lam viéc dugc voi vat ligu dao va Am;

- Khi la‘lm v-iéc thuimg gay dn 1én;

- Tbe 46 chuyen dong cla bi dan nho lam gi6i han so 0 vong quay cla

—_thung ngmen

- Thé tich st dyng ciia thiing nghién nho (khoang 30-50%).

- lviaynghterrbrdfrheu qua vo tangbnghlemDung,Ld&nghlen botthach =

cao, dit sét, da voi va mt s6 vét liéu k_hac

Vat ligu qua clra ngp vao tang nghlen tfang ngmen &n lap tf"frtruc—tangﬂat—

) tren 6. Vat heu ngh1cn lot ua cac 13 ciia tAm 16t roi vao sang, cac tm 16t gan ' )
v4i cac mit bén va xép theo béc, giita chiing c6 khe ho dé vat liéu c6 kich thude
16n hon khe hé ciia sang c6 thé duge dua trd lai viing nghién. Sang dugc lya
chon phu thude vao yéu cau do min coa san phdm. Céc hat chua lot qua sang

duoc dua lai nghién tiép.

- May nghlen b1 dang bng; Dung pho b1er1 trong nghien clanke trong cong' B
nghiép san xuét ximing. May nay dung d& nghién kho hoic nghién wét vt liéu,
lam viéc v&i chu ky kin hodc ho.

Vit liéu nap qua cira, by nap va vit tai lién véi ¢b truc vao buéng nghién
thi nl_ﬁét_cﬁ_a may. Vit liéu dwoc nghién & budng thi nhét bay qua khe ho cia
véch ngan sau d6 qua 19 trén vo tan_g roi véo phél_l gom san phém dé tir day vat
liéu dugce dua tiép t¢i cac thiét bi phan loai bing khi. Céc hat san phém chua
du nho duge phén loai van chuyén dén bd phan tiép nhan dé tiép do nhiro canh
nap nap chiing vao phéu dan hudéng dua vao budng nghién thtt 2 dé nghién tiép.

Tur budng nghién thi 2 sén phim bay qua cic 15 chiia vach bén phai nho céc

canh cira vat lidu duge gom vao dé tir dé nho céc canh vit lap trén ¢d truc rong




31

dua vat liéu t6i dng xa liéu. Tir dng xa lidu qua céc 16 roi vao sang, trén sang
gitt 1a1 cac bi thép, d& chung qua éng. San phim di min qua sing vao 6ng van

chuyén dén xild chiza.

' A 1a ét_khA“ o hi-
s HOTE-Br

May nghién bot khong bi dugce ding nghién amiing, véi, thach cao, va

- mit 56 vat liéukhac. Vit lifunap vao tang ﬁghiéﬁ qua "pﬁ%ﬁfﬁl’ﬁﬂﬁﬁg*tﬁi. T

© Khi su dung may ngh1en bot khong b1 qua trinh nghlen xay ra 13 do céc

A~ b -
cue-vat Lewdap#aeﬂhau?ldnmiwd&cae@ametrﬂnaﬂongtangnghlmm—-

2
I 1.4

an céc thanh chit T kép co tac dung dua vat liu [én cao. O hai ddu lang lap

cac vong 16t ¢6 mit cit tam giéc, nham hudng vét liéu roi tip trung vao giira

tang nghlen tang nang SU4t va cham. Co truc clia tang co lap cac bac truot.

“ Tang quay nho vanh banh rang Vat h@u duoc nghlen pha1 kho, do 4m khong
qua 4%. May lam viéc theo chu ky kin. Néu kich thuéc vét liéu nap 16n nhét ,
thi c6 thé thu duogc san phim cé kich thuéc véi chi phi ning lwgng riéng 40-50
kWHh/t san phim.

— Két ludn chwong 1 ~

Tir phan tich & trén co thé thiy ring, quing sit 13 loai khoang san ¢ vai
trd quan trong déi véi qua trinh san xuét thép va do d6 déng vai trd quan trong
d6i voi nén kinh té ciia ddt nude néi chung va cta tinh Thai Nguyén ndi riéng.
D& khai théc va ché bién quing, can sit dung nhiéu cong doan véi sy hd tro cia
nhiéu may moc, thiét bi khac nhau nhung trong d6 may nghién dugc xem la

thiét bi quan trong trong cong nghiép khai thac va ché bién quiing.

Mic di duge danh gid 13 thiét bi quan trong trong qua trinh khai thic va
ché bién quing néi chung v quing sit n6i riéng nhung hién nay nhiéu cong ty
khai khac quing c6 quy md nho va vira cia tinh Thdi Nguyén gip khé khan
trong viéce trang bi thiét bi nghién. Cac doanh nghiép co khi tai dia phwong chu

yéu thyc hién sira chiva, thay thé chi tiét, khong quan tim nhiéu dén viéc nghién
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ctru thiét ké, ché tao may nghién bi quy md vira va nhé. Do do, héu hét cac
cong ty khai thac va ché bién quing tai dia phuong thudng nhép khéu thiét bi

cii tit Trung Quée, Chinh vi vy, cic thiét bi nay khéng dam bao chét lugng

ciing nhur khéng phit hep véi quy md san xuat ciia doanh nghiép do d6 hidu qua

san xuat dat duoc khong cao.

-~~~ Mgt khéc, cbng tac dio tao nganh Cong nghé Ché tao may hignnay con

. —'1‘::—:gép——nhiéu:khé—kh—ﬁnrdoﬂdi'éuﬁkién—:rén:luyén;ky:néng:nghé:-ngh-iép-GhO--S-ifm-- viep—..——— .

con han ché. D& tai s& dé cap dén viéc nghién ctru thiét ké mdy nghien bi dé

. phyc vy thyc tifn san xuét tai doanh nghiép khai théc, ché bién quing quy md

“vira va nhé, ddng thoi phuc vu qua trinh dao tao sinh vién nganh Cong ngh¢

ché tao may tai Trudmg Dai hoc K¥ thuat Cong nghiép.




33

CHUONG IL

THU'C TRANG VIEC THIET KE, CHE TAO

- . . |

77772.717Ihgcﬁtgpgﬁng!ni@gqﬁru vé may nghién bi va sir dung may nghién bi tai

_ Nhu da phan tich & chuong 1, trong hoat dong nghién, nghién quéng lai

duge chia ra thanh cong doan nghién thd, nghitn trung va nghién min. Cong

- doan ﬂglﬁén’thﬁ"vérnghién'trungthué‘ngfduoc—thuehiénfbéifmay,,nghién, ham |

va may nghién con nhim xi¥ Iy cho quing vé ¢ hat bé. Céc hat ndy duoc cép

iéu vao may nghién min. Méy nghidn min duoc s dung phd bién 1a may
) ﬁgﬁiérh bi. Nghién ciru ndy tip trung vao méy'"nghién bi phuc vy qua-trinh

nghién quing st.
May nghién bi 12 thiét bi chinh trong day chuyén khai thac va ché bién

quing sit va dugc ding chil yéu ¢ cong doan nghién min quing sat.

“Trén thé giéi, may nghién bi cling nhan dugc sy quan tim cla cac nha-
khoa hoc va c6 nhidu cong b6 khoa hoc vé thiét bj nay. May nghién bi 1a thiét
bi xoay tron hinh éng kiéu nim, chuyén dong nh& banh ring bén ngoai va dong
co giam toc. May nghién bi 1am viéc theo nguyén 1y tac dung e la ddp va mai
[1]. Vit liu ti thiét bi cdp liéu qua truc xodn 6¢ vao kho thi nhit ciia may
nghién. Trong kho nay c6 tAm 16t con bic thang hodc tAm 16t cén gon song, bén
trong 1ap ¢6 cdc quy cdch thép bi khac nhau. Sau khi may chuyén dong sinh ra

lyrc ly tAm, mang thép bi 1€n t6i do cao nhét dinh roi xubng, dip manh va nghién

v& vat lidu. Sau do vat li€u nghié“:n thd trong kho thur nhét, qua tdm ngan kho
tAng riéng vao kho thir hai. Trong kho thit hai ndy co tAm 16t con va thép bi,

nghién vat liéu lai. Vat liéu dang b6t thong qua tAm do lidu duge thoat ra ngoai.




e = = FRpEd- MG Rnh-va nguyény-lam-viée chung: ena-may- nghién-bi- - - — o e

‘hac. may nehién bi ¢ cu tao nim ngang hinh try 6ng, bén - - —-

7 —Wdumwhwhﬁlzrm theptronﬁ:hﬂng ‘mai-mon hode bi st tuyLvao—7, -

muc dich st dung. May co thé mot khoang hoac nhidu khoang phu thuoc vao

'—titnghalwt—heu—cong sudt-va-do- ml-n—kha&nhau—Ma)anhlen birat da dang
~ va cé thé duge phan loai thanh nhleu dang khac nhau. Theo che do lam viee, T
may nghién bi dugc phan loai thanh loai lam vige theo chu ky va lam viée S |
tuc. Theo phuong phép nghién, may nghién bi duge phin loai thinh may nghién
khé va nghién uét. Theo két cAu may, méay nghién bi dwgc phén loai thanh may

hinh tru mot bi nghién hai budng nghién, may nghién hinh try nhiéu budng

nghién va may nghién hinh n6n. Theo theo ti’ s& L/D (chiéu-dai/ duong kinh - ——
khoang nghién), may nghién bi c6 thé duoc phan loai thanh méy nghién bi tang
va nghién bi ng. Theo phwong phap nap va thoat liéu, may nghién bi dugc chia
thanh may nghién bi nap va xa qua mdt ctra, may nghién bi nap vao mot cira,
x4 theo chu vi va may nghién bi nap qua tdm truc chinh, xa theo 16 réng. Theo
két cdu truyén dong, may nghién bi duge phan thanh may truyén déng tdm va
truyén dong chu vi. Theo so dd van chuyén cua vat liéu bi nghié“:n, may nghién

bi dugc phén thanh médy dang so dd ho va so db kin [2].

Ngoai ra, may nghién bi c6 thé duoc phan chia thanh cic dang sau: Cén
¢\t vao hinh thire thai quing khac nhau nén co thé phén hai loai mt 1a dang hat
va dang trao hodc 1 thai liéu & giita va xung quanh. Cén cit vao phuong thirc

tréng nghién khac nhau thi duoc phan thanh vong bi nghién va tryc nghién. Can
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cir vao phuong thire chuyén dong khac nhau thi dugc phén thanh hai loai la truc
truyén dong momen va tmyén_ dong giita. Loai may model 16n c6 dudng kinh

0 3m tré 1én thi duoc Lip thiét bi phéi hop dic biét, d& tu sira, vong bi nén on,

. vanhanhén dinh, chuyén dong nhanh hodc chdm déu d€ kicm tra va khoi dong;

st dung thiét bi bom dAu, dam béao cho cc vong bi to nhé déu chay 6n dinh,

__mbto chinh ciia méy nghién c6 model 16n thuong 14 moto khong dong cap hogic

dong cap 124 P

Nhin chung, may nghién bi mgc di dugc st dung nhiéu trong hé thong

—llgh_lﬁnlﬁﬂlﬁ)lL(g_._g vét litu x4y dyne,...) tuy nhién thiét bi thuomg duge

A

nhép ngoai va cac nghién ciru clia cac nha khoa hoc s vé& linh vuc may vAn conrit —

han ché.

7 “Trén thé gi6i, my nghién bi ciing dugc xem 1& mot thiét bi nghién ph0'

bién va dugc nhiéu nha khoa hoc quan tdm nghlen clru. D. Sumanth Kumar |

.. H.M. Mahesh x4c dinh méay nghién bi 1a mét loai mdy xay duoc st dyng dé
nghién va trén vat liéu bang cach st dung céc vién bi co kich thudce khac nhau

[5]. M4y nghién bi dugc st dung rong réi nhét trong ca hé thong nghién w6t va

kho, trong cac hoat dong hang loat va fién tuc, c6 thé ap dung ddi vai quy md-

nho va 1én. Céc vién bi trong may nghién bi chuyén ddng véi cac vén tbc khac
nhau tao ra huéng, dong ning cua cic vién bi khac nhau va do d6 luc va cham
1én nguyén liéu rat khac biét. Cac hye nay duoc tao ra tir chuyén déng quay cua
cac vién bi va chuyén dong cta cdc nguyén li¢u trong may nghién va viing tiép

xtic ciia cAc vién bi khiva cham véi nguyén li¢u [7].

May nghién bi str dung bi thép lam vt li¢u nghién. Chiéu dai ctia vo hinh
try thuong gap 1,0-1,5 lan duomg kinh vo. Nguyén lidu ¢6 thé kho, voi d6 Am
duéi 3% dé giam thiéu 16p phu bong, hodc dang w6t chira 20-40% nudce theo
trong lugng. May nghién bi duge sir dyng trong céc (mg dung nghién so cép

hotic nghién thir cép [3].
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Ngoai ra, theo Jean-Paul Duroudier, may nghién bi 12 mot trong hinh try
(hoic hinh nén hinh try) quay quanh tryc nadm ngang cta n6. Thing nghién
4Ghua—hQaCbLgang,_bllhﬂp,_hﬂaC tham chi d4 lira hay bi sir. Khodng cich gitra

\
"a

6], V& mit cu triic, vo, bi va
dong co }anhung thanh phan thiét yéu clia may nghién bi. N6 dugc lam tir mdt
~ . vohinh try rdng. (trbng) véi cAc vién bi duge dit trén mot khung kim loai cho

- — —--phép né-quay-quanh tryc.doc.cua.nd._luc cua. Lrong 6 the Tiam ngang e

nghiéng mot chit so voi phuong ngang. Cac vién bi duoc 1am béng thép crom,

thép khong gi hodc gém, duoc goi 1a vat liéu mai. Céc vin bi co thé ¢6 nhicu

— dudng kinh khac nhau, chiém tir 30 =50% cong suft-cia-may nghién-vakich ——— -

thudc cia ching duge xéac dinh bdi ngudn cip dir liéu va kich thuée may

_ nghidn. Cac vién bi 1on hon s& phd v& céc nguyén liéu thd, trong khi cac vién
bi nhé hon h3 trg viée hinh thanh san phdm min bang cach loai bo cdc ving
tréng gifra c4c vién bi. Trong lugng cla cac vién bi thudng dugce gitt khong dbi.

Kich thudc cua cic vién bi duge xac dinh béi duwdng kinh cép liéu va may
nghién. Mot chét chdng mai mon, chéng han nhu thép mangan hodc cao su,
o thudng duoe sit dung dé 16t bé myt bén trong cda vo hinh try. May nghiénbi

¢6 16t cao su it bi mai mon hon [4].
Két chu mot sb loai may nghién bi dugce trinh bay cy thé hon nhu sau:

- Mdy nghién bi [am viéc theo chu ky: B6 phén chinh cia may 1a vo quay
duoc lip trén cac gbi d c6 6 bi, din dong nhd' mét dong co va hop gidm téc.

Nap-do vét liéu d& nghién qua céc cira sO ma theo chu ky.
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Hinh 2.2 Mdy nghién bi lam vigc theo chu ky

1. Vo may; 2. Ndp may; 3. Pong co; 4. Hop giam téc; 5. Khop ma sdt;

- 6- Banhvang; -7-Poitrong; 8. Truc; 9. O truc; 10. Tdm Iot. .
May nghién bi 1am viéc theo chu ky quy md cong nghiép dﬁqb minh hoac

@ hinh sau:

Hinh 2.3 Mdy nghién bi quy mé cong nghiép lam viéc theo chu ky
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May nghién logi nay c6 céu tao don gian gdm mdt vé thing quay hinh

tru bing thép, day tir 12 - 15mm, céc chd ndi c6 thé han hogc tan.

- dong co(3) truyén chuyén déng qua hop giam the (4), khép ma sat (5) va cép
o bénhring (6) dam bao-cho may chay ém va dong co khdng bi qua tai trong thoi

e ,:glan:nghién.—j&é’&h@;u—ﬂue‘&napVélQ-Yé.:t@Laqua—ﬂ@,@),-— R et e Attt

Péi trong (7) gilt cin bang quén tinh khi méay lAm vi§c. Bén trong thung —

- ———cérche thm 16t (10)-chéng mai mon. May nghién bi lam viéc theo chuky lam

vide theo phuong phap nghién w6t vdi lugng nudc cho vao sao cho vindude

t—hée%énjphém—ra—nhanh.—Méy—nay—kh61-1%duqc_dﬁngcho_nghiéxlkhﬁjithéoj éu

'kho khan v tao nhiéu bui gy 6 nhiém moi trudng. Lugng nguyén liéu duge -
nap liéu vao may khoang 0,4 — 0,5 tin/m® dung tich my va khéi lugng bi

thudng bing khdi lwgng nguyén ligu.

Khi ding trong cong nghiép gbm sir thi bi dan va thm 16t phai duoc lam

bing str, gbm hoic céc vat liéu phi kim loai (thanh phan ciia bi dan gan giéng

véi nguyén liéu nap vio may). Téam 16t, bi d:;-irrba”\mgi gémdé::blét co d6 mai
mon nhé (2kg/tén san phim nghién). Néu tém 16t, bi dan bing si, da cudi s& ¢o
d6 mai mon cao (12kg/ thn san phim). V& ning suft, may nghién bi lam viéc
theo chu ky phu thudc vao chu ky 1am viéc gdm thoi gian nap liéu, nghién va
thao lieu. M4y loai nay thuong cé kich thudce lon: Dudng kinh D = 2,5m va
chiéu dai thing L. =9 — 18m.

Bén canh d6, thoi gian nghién clia may nghién bi lam viéc theo chu ky
phu thude vao kich thuée vat ligu nap lidu, dd min san phém, kha nidng dap
nghién va phuong phap nghién.

May nghién bi 1am viéc theo chuky cé uu diém 12 chu tao don gian nhung

c6 han ché 1 tiéu td nhidu ning luong vi & cudi giai doan nghi€n méc da con




rat it hat nguyén liéu chua dat yéu cAu nhung may van phai tiép tuc nghién tat
cd cdc nguyén liéu trong may. Dé ting ning suat dap nghién, ting d6 min nguoi

ta ¢ thé sit dung may nghién bi 1dm viéc liéu tuc hinh 6ng va c6 nhi€u ngan.

phai nghrén dugc nap-qua cira nap, nhd-bd nap liéu-tang trong, phai trong ¢o-

o s ] 1 :épﬂsféehfn—gﬁn:dang—eénh,V—itfvatzliiéu duqcfmﬁcftimgfméfdéquarcé,rf)ngrloelé,, I

- ,;;:p’hia,t‘[t()nggvao:tang—nghlén—Ph]’,a—ngOc':!l].—ﬁﬂn —rﬁ&g—@(’)—l—ép—cﬁ-tlfuc-- dﬁC—liéIl vl m.";it_ |

bich bén trai cia tang nghién va cd tryc duge lip vao b truot, bé mit coa gbi do

bac dbi dién voi bé mit 1am viée chia 6 trugt co cau tao dang cau va tya trén gia

may, két cau nay cho phép triét ti€u cac sai sét khi 15p ghép, cling nhurtrigt tiéu—

cAc bién dane khéc cua tang nghién. Din dong tang nghin nhd dong co, bd
g tang g

truyén-dai, cip banh ring-hd: Trong qué trinh nghien, cac hat vét licu da nhd s&
bay qua khe hé ciia vach ngan liéu. O phia bén kia vach ngén c6 lap cac canh
gom liéu, nhd cdc canh ndy, vat ligu duge dua [én d6 vao moayo rdi ra co truc

di ra ngodi tang nghién.

Hinh 2.4 May nghién bi lam viéc lién tuc

Sir dung vach ngén bén phai lam tang néng sudt mat, bai vi nhdr co vach
va ¢d canh ma ving x4 liéu duoc bb tri thap, d& gom vt liéu. Phia trong tang

nghién c6 1ap cac tdm 16t chiu ma sat va va dap. Phy thudc vao di€u kién lam
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viéc va loai may nghién bi ma st dyng cac loai thm 16t c6 mat cit sau: dang
bac, dang séng c6 buldng, dang song khong cin buldng, dang dé gubc. Pé giam

b bnkhilam viéc, giita vo tang va tam 16t cé dit cdc dém cao su.

>
2]
.
.
D
4
t
>
~

"ﬁgﬁif%ﬁ ta tha’nh*nh'réugia'rdoarr'bﬁng vach ngin, kich thuéc va hinh dang bi -
—— —— dan trong cée ngdn ciing khac nhau, phi hop véi timg giai doan nghién. Khi

phdm nghién ddng nhét v ning suat 1am vi¢c cia mdy cao. _

Ngoéti*r@méynghién*biflﬁmfvfic’_%cfliénf—tuereé—thélém—vfiéé—bﬁn—g—fphuang —

phap uét hodc khd, chu trinh kin hodc hé. So véi n{éy nghién bi mdt ngdn, may

ngi1ién—bim'hi-éu—ng—in—cé—cﬁng—kieh—thué’c—séeho—ning#.suﬁt—eae,—sén-phém_déng—

" nhét. Djc biét véi mdy nhiéu ngin 1am viée theo chu ky kin ¢ kém theo thiét

bi phan loai kich thuéc san phém.

Hinh 2.5 May nghién bi lam viéc lién tuc quy mo cong nghiép

M4y nghién bi lam viéc lién tuc thuomg c6 kich thude duong kinh va

chidu dai theo ty 18 L/D = 2-5. Thén thiing hinh tru dugc chia thanh ting ngén.
May nghién bi 1am viéc lién tuc c6 thé duge chia ra thanh céc loai sau:
- Theo phuong phap nghién: Nghién kho, nghién wét.
- Theo s luong ngin: 1 ngin, 2 ngan, 3 ngin,;

- Theo chu trinh 1am viéc: Chu trinh kin va chu trinh hé;




- Theo cach nap lidu va thao liéu: Nap liéu va thao liéu qua than hoac

nap liéu, théo liéu qua co truc;

Céc kiéu may nghién bi lam viéc lién tuc dugc minh hoa trong hinh sau:

_ Miynghiénbi. My nghién bi May nghién bi
 nghiénkhd 3ngan  sdynghién 2ngin  sdy nghién 3 ngin
Hinh 2.6 Cdc kiéu mdy nghién bi lam viéc lién tuc

Trong may nghién bi lién tuc nhiéu ngin, cic ngin dugc ngn cach nhau

béng cc tim ngan. Mai ngin chira vt lidu nghién c6 kich thudc khac nhau.

Ngin ddu kich thuoc vét liéu nap 16m, cang veé cudi may kich thude vat lidu
cang nho. Trong céc ngén trong may nghién bi lién tuc nhiéu ngin c6 cac vit
liéu c6 kich thuée khac nhau: Ngin dAu chira vat liéu c6 kich thude 1on, nhitng
ngan sau, cang vé cubi may nghién thi kich thude vat liéu cang nhé din. Bén
canh d6, chidu dai cia mbi ngiin trong may nghién bi lién tuc nhidu ngin cling
khac nhau: O ngin déu cin luc dap lén vat liéu nghién nén chiéu dai ngin nhé
va thudmg ding bi ciu. Nhitng ngiin sau can lyc mai tic dong 1én vat liéu nghién
nén chidu dai cia ngan thudng 16n hon va bi duge ding thuong 1a bi tru. Mbi
ngan ciing dugc b tri cac cira dé thudn tién cho qud trinh bd sung thém bi dan

hoiic phuc vu qua trinh sira chira.
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Ngoai ra, d6i véi may nghién bi lién tuc nhiéu ngan hé s6 diéu déy vat
licu _ngh_ién cling khac nhau: D6i véi nglin diu tién hé sb diéu déy thuong khong
qua 0,3, cac ngén sau hé sb nay khong qua 0,35 va thudng ldy hé s6 nay 14 0,23
- 0,28,

~~ 'Frong qua trinh st dyng may nghién bi lién tyc nhiéu ngin, nhiét tod ra -

e thudng rit16n;-1am bbe hoi nudc clia-vat lidunghién va do-do lam gidmndng

S ——— ,,777,,,3uatnghﬁién,.i,,,”” T T T T L T e T T I T T e T i T T T T T

Témi lai v& co ban mdy nghién bi lién tyc nhidu ngin c6 vu diém la vat - -

o 1igu ngincudi cing clia may nghién da ¢6-kich thuéc nhé nén lyc ddp khéng

cdn v nghia ma cdn ma st mai mon, viéc chia nhé ngan di gitip tang be mat

—— masét; mai mon-vatligu- V4t lidu dén-ngin cubi-ciing da ¢6-nhiét d-caonhat,

~ vic phén chia ngin lam gidm nhiét d§ cia may nghién. Pong thoi loai may -
ndy cho phép gidm mé men can khi may lam vigc. Tuy nhién, loai may nay co

cAu tao phirc tap va quy hop véi quy md sén xuét 16m.

- M4y nghién bi hinh nén

6

Hinh 2.7 Mdy nghién bi hinh nén
1. Péu may 4. Nap liéu
2. Thdnmdy 5. CO truc nap liéu

3. Cubimdy 6. Cé truc nap ligu




Khi may 1am viéc, bi dan 16n dugc phén bd ty nhién & dau may. Bi dan

nhd ty dong don vE phéan hinh nén & cudi may.

__giita ¢6 chiéu dai L= (0,25 — 0,8)D. Phin hinh nion cudi may c(3) ¢ gocdinh — ——— -

tiéugay trongo

Piu may (1) ¢6 dang hinh nén, géc dinh 120° than méy hinh tru 2) &

609, Vat Tiéu duoc nap tir phéu (4) Ao c0 tru c(5) & diu may - San pham nghién == ===

mijn duge thao ra & b truc théo lidu (6) & cudi may va di ra ngoai. —

~ Suphan b bi dan do sif phén b6 Iyc Iy tm quén tinh theo chicu dai méay

quyét dinh:

P, = mv¥/R = Gn?R2n%/900.gR = GRn2/900

" Trong d6: Trong luong bi dan G va ban kinh trong ctia may R cang I6n
thi lyc ly tAm cang lon.
Naing luong ddp & ddu méy lén hon & cudi may khoang 20 lan. & cudi

may, vit liéu c6 kich thuéc nhé khong can chiéu cao nang bi dan 16n ma cén

[ SR 5. G SR JEC RN S 1Y ¢ A N A s 1° A S A = - 4 - —
bé mijt lam viée bi dan 16n d€ mai xict vt liu. Vivay, o cuot may, bé matlam - -

viéc ctia bi dan tang gép 4 1in so v6i & ddu may. Ngoai ra theo ciu tao ciia may
nén van tc dai cia bi dan gidm dan theo chidu dai may, dong ning gidm dén,
luwc dép giam dén, ning lugng nghién tigu t6n trong qua trinh nghién giam dan
va ¢& hat nghién ciing giam dan.

Péi v6i may nghién bi hinh nén, bi nghién c6 thé béng thép, bing vt
lidu gém c¢6 khdi luong riéng lom va cd d6 chiu mai mon cao. Bi dan dugc su
dung co thé 1a hinh cAu, try, elip, 14p phuong.... Su da dang v& hinh dang va
khéi luong riéng cua bi nghién nhim myc dich dat hiéu qua nghién cao nhét,
tiéu hao nang lugng it nhét. Bi nghién ctia méy nghién bi hinh nén cén c6 kich
thudc, trong luong khong 1on qua mirc can thidt d& khi roi tu do ¢6 thé dap vat

liéu nghién ma khong lam hu hai tAm 16t.
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Khi nap bi vao may, bi thudng dugc sit dyng voi ba ¢ gbm:

- 45 - 50% bi c6 duong kinh nhé: 20 - 30mm;

- 25 - 30% bi ¢ duong kinh trung binh: 40 - 50mm;

- -~20-25% bi c6 dudng kinh 1én: 50 - 60mm.

300 mo va diém khai thac). Dac biét & tinh Thai Nguyén, mot tinh thudc trung

du, mién nii phia Dong Bac B cia Vi¢t Nam, dugc xem 1 cai ndi clia nganh

' cﬁngnghiép'nejng-vé‘i--- miii nhon di ddu 13 san xuét thép, co trén 42 diém mo

* quiing sét cac loai voi tdng trit lwgng va tai nguyén khoang 49 tri¢u thn, trong
d6 c6 khoang trén 12 triéu tAn quing manhetit ¢6 ham luong tix 42% - 65%; 37
tridu tAn quiing limonit, hematit c6 ham lugng tix 30% - 55%, tép trung chil yéu

tai dia ban huyén Péng Hy va mdt s6 it cac huyén: Phu Luong, Dai Tu, V3

~——~Nhai... O Déng Hy, mo Trai Cauwcd hon 10 thn quang sit voi ham lwong
Fe>55% va mé Tién B ¢6 hon 24 tri¢u tén quing sit v6i ham luong Fe=44%.
98% quang sit dugc khai thac nay duge st dung vao qua trinh san xudt thép tai
Nha may Gang Thép Thai Nguyén va céc tinh 1an can. Do do, vén dé khai thac

quiing sit 12 mot ndi dung quan trong nhim phat trién kinh ké cua tinh.

. Cong doan nghién trong qua trinh khai théc va ché bién quing tai cac
khu mé ciia tinh chu yéu duge thuc hién bdi may nghién bi nhép khéu tir Trung
Quéc. Do van dé kinh té, cac may dugc nhép khéu thuong 1a may cii nén chit
lugng gia cong thudng khong cao. Tinh san sang khi khai thac, ché bién quing
sdt ciing nhu viée thay thé, stra chira déu bi han ché do su phu thudc cao vio

dbi tac. Cac doanh nghiép gia cong co khi tai dia phuong dém bao tinh canh




tranh vé gia va tinh phi hop v& quy mé san xuét (vira va nh6) nén ciing khong

quan tdm dén mang gia cong thiét bj nay.

A A M A r . b Y -~ A - 4
2.2 Thwe trang vé qua tr :
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trwdmg Pai hige Ky thuit cong nghigp

~ Nganh Céng ngh¢ ché tao may duoc td chirc dao tao tai Truong Paihoc

k¥ thuat Cong nghiép tir nim 2013, Pé T‘l‘éﬁﬁﬁﬁ cdu ngudn nhén Iyc ky thugt — 1

chét lugng cao cho cac doanh ifgﬁi’ép;"h@ﬁéﬁ’k}?mﬁrkhi"tétn’ghlép‘cén*daﬁ?baoﬂ:‘*:'*"3':;

o
A

4u ra ctia chuong trinh ddo tao vé mit k¥ thudt, cu thé 1a d0 ning - -

o e dirdé oo thé tham gia tir khau thiét ké; ché tao; chuyén giao edng nghé, 16— ——

chirc va quéan ly qua trinh san xuét, dén viéc bao dudng, sira chira, kinh doanh,

dichvirvé finh-vic-corkhi-Chinh-vi-véy; khi tdt nghiép; ngudi hoe phai c6 kién
" thirc va ning lyc k¥ thuat twong dbi hoan chinh v& Iinh vye co khi néi chung
va chuyén sau vé linh vge Cong nghé Ché tao may néi riéhg. -
Dé dap ing chudn dau ra ndy, ngudi hoc da dugc trang bi hé théng kién
thire 1y thuyét k§ thudt twong d6i ddy @i (khoang 51%) tuy nhién céc hoat dong
thyc hanh, thuc tip (14%) chi yéu dang dugc tdp trung vao viée rén luyén k¥

niing gia cong céc chi tiét cu thé thong qua cac méy gia cong co nhw mdy tién,
phay, mai... Ni dung thuc hanh, thuc tip lién quan dén viéc nghién ciru, thiét
ké va ché tao mdt cum chi tiét hodc ca thiét bi it duoc cha trong. Do d0, k§ ning
k¥ thuat con chua hoan thién; tinh hé théng, tinh thyc tién va tinh hoan thién

can ticp tuc ning cao.

Chinh vi vdy, viéc nghién ciru thiét ké, gia cong, ché tao may nghién bi
s& tao diéu kién cho sinh vién nganh Cong ngh¢ Ché tao mdy khéng chi dugc
nang cao kha ning nhén thitc, ma con gidp hinh thanh & ngudi hoe tu duy thiét
ké, gén ly thuyét v6i thye hanh, gin hoc tap va san xuét... do do s& gop phan

néng cao ning lyc k¥ thuét cho sinh vién.




Két ludn chwong 11

My nghién bi 13 thiét bj chinh trong ddy chuyén khai thac va ché bién

r I4 Y r I'd
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o - nhidu cong bé khoa hoc v& thiét binay. M4y nghién bi 1a thiét bj xoay tronhinh

--bngkidunim; chuyén dong nher banh riing bén-ngoai va-dong co-giam tde.May

- ————nghiérrbi-lam-viéc-theo-nguyén-ly-tac-dung-lue- la-dép-va-mai-Mday-nghiénbi- - —-— .

¢6 thé dugc phan chia thanh nhiéu loai khéc nhau nhu may nghién bi 1am viée
_ gian doan, méy nghién bi 1am viéc lién tuc, mdy nghién bi hinh nén,

Mic di may nghién bi 13 mot thiét bj quan trong trong qua trinh khai

——thée;chébicnqu z‘,in—-g-—sét—nh&m—phu&vu—ehe—phuc—vu—ehe—qué.—tr—inh—s-é.n—xuét thép

~ cua tinh va cac khu vyc Ian ¢an, tuy nhién cac cong trinh nghién ciru vé may
nghién bi phil hop quy md sén xudt vira va nho van chua duge cac nha khoa
hoc trong nuéc cling nhu trén thé gidi nghién ctru va cong bo rong rai. Mat

khac, viéc gia cong, ché tao may nghién bi chua dugc cic co s gia cong co khi

tai dia phuwong quan tAm nén chua dap tmg duge nhu cdu khai thac, ché bién

quang sit phuc vu cho qua trinh san xuét thép catinh.

Mt khac, viéc tmg dung két quan nghién ciru thiét ké, gia cong, ché tao
méy nghién bi s& tao diéu kién cho sinh vién nganh Céng ngh¢ Ché tao may
dugce ning cao kha niing nhan thie, hinh thanh tu duy thiét ké, tng dung vao
thuc tién... do d6 ddy 13 viéc 1am c6 y nghia quan trong dbi viéc nang cao ning
luc k¢ that cho sinh vién. Chinh vi viy, vigéc nghién ciru thiét bi nghién phuc
vu qud trinh khai thdc quing vén la vén dé can tap trung nghién ctru dé 1am co

s& ché tao may phuc vy qua trinh khai théc quéng trong thye tién.




Chuwong 3.

. THIET KE, CHE TAO THIET BI NGHIEN QUANG

~___ 3.1.1 Thit ké va san phdm thiét bi nghién quiing

3.1 Thiét ké, ché tao va thyc nghi¢m thiét bj nghién quing sat

A

s A
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xac dinh theo kich thuéc dudmg kinh clia thiing nghién. Thing nghién céidufmg

kinh 15 s& cham homrso voT thimg cé-dudng kinhnhé—IKhithung-quay;-sé-tae

ra mdt luc, duoc goi 13 lyc ly tAm. Céc nguyén liéu nghién va bi trong thung s&
duoc dua 1én d6 cao nhit dinh, dudi tic dong cta trong luc s& roi xudng mot
cach tr do, cac bi thép roi ty do va dép vao vét liéu nghién lam ching bi v&
vun, Két qué cia qua trinh xay ra lién tuc 1a vat lidu dugc nghién thanh bdt min.

Sau do, vat liéu dugc dua ra ngoai bang hé théng cyclone dé két thac qua trinh

nghién cia may nghién bi va trdi qua céc budc trong ddy chuyén nghién quéing o

sau d6. Ngoai ra, d6i véi may nghién bi wét thi vét liéu dugc dua ra ngoai theo

mot dong nurde tir trong mdy di ra.

Nhu vay, nhos bd phan truyén dong lam thiing nghién quay tron do do bi
dan trong thung nghién chiu mét lye ly tdm s€ dugc nang lén, dén mot do cao
nhét dinh rdi roi xuéng va dap vao vat liéu. Mat khéc vt lidu bi cha st gitra bi

dan va tAm 16t, cling nhur gitra bi dan - bi dan cho dén khi nho lai.
- Nguyén tic tac dung luc cia cAu tao méy nghién bi: Dap va mai.

Hai truc cta may quay nguoc chiéu nhau, truc duoc ché tao ¢ gan.
Quing sat duoc kep gitra hai tryc bi cudn vao khe cua mang. Lo so dé bao vé

may chéng qua tai khi gép céc vét li¢u qué cling hodc vit la (théi, thép vun, st
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vyn...) 1&n trong vat liéu thi truc dugc day ra xa, va khe ho giira hai tryc s€
téng 1én, vat la s€ roi xuong mang sau do6 10 xo day truc trd vé vi tri ban dau.

Truc ¢b dinh duge truyén chuyén dong tir dong co nhd banh rang. Tryc hai 12

- tryc bi dong guay nguoc chidu véi truc va truyén chuyén dong nhd truc qua

____ bénh ring. Cp banh ring ndy dugc ché tao sau va rang Ion dé khi 1o xonén lai
 lamhai truc thch xa nhau thi cip banh ring khdng rdi nhau ma van an khép véi

nhan

w— —  — b.Chutao may nghidnbi . . _ _.

P thyc hién qué trinh nghién quang; thiét bj nghin quing dugc dé xuat

¢O chu tao va cac thong s thi€t ké cu the nhu sau:

May nghién bi duge thiét ké gdm mot thing va mot 50 thiét bi khdc nihu:
'hé truyén dong, truc, banh rang ngoai, gé,i da, clra liélj, cé,tru:c phia hap liff:u,'
va vit nghién. Thing nghién quay chira bi thép bén trong véi kich thude khac

nhau, hoat dong quay tron cua thung thong qua su truyén tai banh rang & ngoai.

V6 méy nghidn bi duoc thiét k& c6 hinh try, vo may duoc 1am béng thép
____vabeén trong duoc 16t c4c thm 16t thép clmg diic biét. Bi dan bang thép cOkich
thudc khac nhau & bén trong thung. San pham hat liéu sau Khi nghién ¢6 kich

thudce tir 0,070 - 0,4 mm.
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Hinh 3.5. Gid do trung gian
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Hinh 3.6. Géi lan
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Hinh 3.8. Truc con ldn
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Hinh 3.9. Bac

a) Bac do; b) Bac chéiin; c) Bac chén giita
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Hinh 3.10. Ndp mé ngodi
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Hinh 3.11. Nip mé trong
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Hinh 3.12. Tam Iot cong
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Hinh 3.13 Tam I6t

a) Tdm 16t ddu ra 1, b) Tdm ot dav ra 2;

¢) Tam 16t ddu ra 4;
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c. Ché tao thiét bj nghién quing

‘May nghién bi sau khi dugc thiét k& da dugc dua ra xuéng che tao. Mot
sb chi tiét may chinh va may nghién sau khi dugc ché tao va lap rap hoan chinh

dugc bidu dién cu thé nhu saw:

Hinh 3.17. Mt 56 chi tiét sau gia cong




Hinh 3.18. May nghién hodn thién sau gia cong

Mbt s6 dic diem cua thiét bj nghidn quiing duoc ché tao gom:

= Méy—nghi—éqjdtrqc—th-iét—ké—gém—eé&b(;“)—phé-n—eh-inh—sau:—Bé—déng ca

(12,996kg), puly 1 (4,112 Kg), puly 2 (21,105 Kg), dai chir V (0,396 kg),
SKF6312 (1,653 kg), nip mé banh ring trung gian (2,005 kg), Spur Gear 1
(64,791 kg), Spur Gear 2 (143,526 kg), bac cach (0,503 kg), truc trung gian
(6,371 kg), bd dan tai (64,416 kg), gia d¥ trung gian (32,783 kg), tAm d&
(39,016 kg), than 16 nghién (3121,408 kg), khung chén (584,868 kg).

" - Thén 16 nghién gdm 16 nghién (689,569 kg), vanh ty (147,883 kg), tim

16t cong (51,668 kg), cira (20,390 kg), tAm 16t ddu ra 1 (10,175 kg), thm 16t déu
ra 2 (19,222 kg) va tm lot dau ra 4 (19,222 kg).

Cac chi tiét cua bd truyén ddng, cla cic & dd, clia than may; cac chi tidt
cua lop 16t va cac chi tiét thay thé dugc thiét ké va ché tao dam bao tinh lip 1n.
Cac mdi ghép bich dam bao dd kin, khéng lam nuéc quing chiy ra ngoai khi
may lam viéc. BJ phén boi tron ¢6 két cAu kin, khong dé diu, md chay ra ngoai.
M4y thir nghiém khdng giy hién tuong nude quing chay gitta 16p 16t va mat
trong vé thung ra ngoai. Cac bé miit khong chiu ma sat hodc khong lip ghép

véi cac chi tiét khac dugc phi 16p son.




3.1.2 Thwe nghiém thiét bj nghién quiing dwgc thiét ké

Mady nghién sau khi dugc che tao, kiém tra va dua vao van hanh khai
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Ousing sé trwdc khi nghién va sau khi nghién duge biéu dién cy thé nhu

hinh Sau: Colnn T o P —

, : udng sét sau khi nghién
Qudng sdt truce khi nghién Qu ‘g . &
bang mdy nghién bi

Hinh 3.21. Quiing sét trucc va sau khi nghién

3.2 Giai phap ing dung thiét bi nghén quiing

3.2.1 Ung dung két qua nghién ciru thiét thiét bj nghién bi trong hoat djng

san xuat

Thiét bi nghién bi dugc ché tao hién da dugc thir nghiém trong sén xuét
va ché bién quing tai Thai Nguyén. Két qua danh gia thir nghiém ban dau cho
thdy, ning suét, chéat lugng khi nghién va tinh 6n dinh cta thiét bj dam bao.
Hién nay, thiét bj vin dang dwgc cong ty TNHH Nhén Buc tiép tuc tng dung

dé san xuat va dé xuat dugc chuyén giao thict bi.




3.2.2 l']’ng dung trong hoat ding dao tao
Két qua nghién ciru, ché tao may nghién bi phyc vu qué trinh khai thac
———viché bién quiing c6 thé dimg lam tai tiéu hoc tap ctia sinh vién nganh Cong—————————{
‘ nght ché tao mdy ot Troomg dai- oo Ky thudt Comg nghiép—————————————————————

" Hién nay, trong hoc phan Cong nghé gia céng co 2, Cong nghé gia cong

co 3 va Db an Cong nghé gia cong co cd thé van dyng kién thirc ve thict ke,

ché tao méay nghién bi dé lam tai lidu hoc tap.

-~ r 5] ] A r . o i C :\ N h] 1 --\
__ duy phén tich, tu duy thiét ke, 14p quy trinh cong nghé gia cong va ché tao mét

san pham thiét bj hoan thién phuc vu thyc tidn sén xuét thay vi chi thuc hién

ddi vai mot chi tiét- may cu thé, don 1&. Tir do, ngudi hoe duge rén luyén va
phat trién nang luc tdng hop vé k¥ thudt va do dé ho co thé tir tin thich Gmg vdi

thuc tidn san xuét da dang khi tbt nghiép.

Miit khéc, céc ndi dung nghién ciru trén néu duge ap dung s& 1a co hdi
d& ngudi hoc dwoc doc lap va hop tac giai quyét nhiém vu hoc tap, do d6 phat
-~ -huy dwgc tinh tich cuc, cht dong clia ngudi hoc trong qud trinh dac taovadwge. . ]

hoan thién duge k§ ning co ban ddi voi ngudi ki sw Cong nghé ché tao may.

Két luan chwong I11

Méy nghién 1a thiét bi quan trong trong cong nghiép khai thac va san

xudt cac vat liéu nhu quing, d4, xi mang, héa chét, vat liéu xdy dung va dic
biét 1 quang sat. Trén thij trudmg cb nhiéu loai may nghién khac nhau nhu may
nghién cén, may nghién dia, méay nghién bi, ... dugc cung clp bai cac cong ty
trong nude va nude ngoai, dac bigt 1a tr Trung Quéc. Tuy nhién, nhiéu cong ty
khai khac quang c6 quy md nho va vira hién nay giip kho khin trong vi€e trang
bi thiét bi nghién do chi phi du tu han ché hodc ning sult, quy mo san xuét

chua phit hop hodic sy chil ddng trong viéc cung cAp, van hanh va stra chita thiét




B

bi con khé khin. Do d6, viée thiét ké, ché tao may nghién phuc vu qud trinh

khai thic quing c6 y nghia quan trong dbi véi thuc tién tai dia phuong.
—Maymghren%rdmﬁhwtkemhemarng}nerrbﬁmevﬁwo—'

chu ky, comot Duong ngmen va Klétrﬁgfnmm]jhﬁ—tro;rwirquymm——'

“vira va nho tai dia phuong.




C - KET LUAN, PE XUAT

KET LUAN

1. May nghién bi la thiét bi quan trong d6i v6i qua trinh nghién nguyén

vét lidu nodi chung (gém, xi ming, silicat, vat ligu xdy dung...) va dic biet do1

v6i qué trinh khai thac va ché bién quiing sit néi riéng. May nghién bi c6 the

dwoc chia thanh nhidy dang khéc nhau nhw may nghién bi I3m viéc theo chu

ky, may nghién bi [am viéc lién tuc, may nghién bi hinh 16n, may nghién bt -~

ién bi Kiéu kho va ridt s6 loaikhge, — - — —— — - — -

2. Quang st la logi khoang san c6 trit lugng 16n ciia tinh, phd bién nhat

& cadc mé nhy mo sit Trai Cau, mé sat Tién B6... cua tinh va phén 16n quing

sit sau khi duoc khai thac va ché bién duge diing cho qua trinh gia cong san

xuit thép, dic biét 1a duge dung cho Cong ty TNHH Gang thép - Thai Nguyén.

3. Thiét bi nghién bi dong vai trod quan trong @81 voi hoat dong san xuét
va kinh doanh ciia dja phuong. Thiét bj nghién bi néi chung dd duoc nhiéu nha
khoa hoc nghién ciru nhung viée nghién ciu thiét bj nghién bi phit hop véi quy

.  md san xudt vira va nhé-chua duogc nhiéu nha khoa hoc quan tam va cong bd
cong trinh nghién ctru. Mt khac, do vigc ché tao, cung cip thiét bi nghién bi
cho quy moé san xuét vira va nho & trong nudc va dia phuong déu han ché nén
cc doanh nghiép gip kho khan trong viée trang bi thiét bi nay phuc vu cho qué
trinh khai théc va ché bién quing sét. Vi vay, viéc thiét ké thiét bi nghién bi dap
tng dugc cac nhu ciu khai thac va ché bién quing sit quy md san Xudt vira va

nhd 14 van dé can thiét vdi thyc ticn.

4. Thiét bi nghién bi duoc ché tao 1a kidu thiét bi nghién dang nghién
wot, 1am viée theo chu ky cd céc thong sb co ban sau: Dé dong co (12,996kg),
puly 1 (4,112 Kg), puly 2 (21,105 Kg), dai chit V (0,396 kg), SKF6312 (1,653
kg), nip mé banh ring trung gian (2,005 kg), Spur Gear 1 (64,791 kg), Spur
Gear 2 (143,526 kg), bac cach (0,503 kg), truc trung gian (6,371 kg), bo dan tai




(64,416 kg), gia 4o trung gian (32,783 kg), tim d& (39,016 kg), than 16 nghién
(3121,408 kg), khung chan (584,868 kg). Than 16 nghién gdm 16 nghién
(689,569 kg), vanh t¥ (147,883 kg), tAm 16t cong (51,668 kg), cira (20,390 kg),

tAm 16t dAu ra 1 (10,175 kg), tAm 16t dau ra 2 (19,222 kg) va tAm 16t du ra 4

o QA9222kg). S

— 4.Céckét qua nghién etru-tmg dung vae thir nghiém trong qué trinh khai-

<o -——théc-virché-bién-quing sit-tinh Thai Nguyén-thong-qua-dau-mdi-1a-tai-cdng ty-—-— -— -

_____ .. _ TNHH Nhén Dirc, Thai Nguyén cho két qua budc dhu tot. Hién nay, congty

dang tiép tuc tmg dung cho céc cOng ty khai théc, ché bién quing sét tai tinh

Thai Nguyén.

- SKF ning—tuf-duy—vafth-iét—kék?—th-u@t,—ehétae—%’w—méy—méerthlét—b jthye—— |
ti2n 12 yéu t8 hd trg quan trong dé gitp hoan thién k¥ niing ctia ngudi k§ su
Cong nghé ché tao may, tuy nhién hién nay trong ndi dung chuong trinh dao
tao cia nganh Cong nghé ché tao may tai trudmg Dai hoc K§ thuat Cong nghiép,
k§ niang ndy chua dugc quan tim thiét ké. Do do, thiét bi nay c6 thé dé xuit dé
duge xem xét dua vao img dung trong qua trinh thuc hanh k¥ thuét dé hoan

" thién k¥ ning ngh& nghiép cho sinh vién nganh Coéng nghé Ché tao may cia

treomg Pai hoe K¢ thudt Cong nghiép.

PE XUAT

Trén co s& thiét bi nghién bi duoc d& xuét, cin tiép tuc nghién ciru dé
néng cao duge ning sudt, chit lwgng ciia hoat ddng khai théc va ché bién quing
sit va ap dung cho nhidu loai cong viéc nghién co ban khac nhau cua bbiaj

phuong ndi riéng va mét so tinh 1an cdn noi chung,
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-— — —ABSTRACT- — - —— — — — - —- - standards is the ability to -apply core- technical — - — -
Crusher 1s an importani equipmeni 1n the ore knowledge fto sel up technological processes,
mining processing. However, at present, many  processing and manufacturing machines and _
I small and medium-sized ore mining companies _  equipment for practical production.In order to do
have difficully in equipping crushing equipment. that, theory needs to be closely linked to practice,
On the other hand, the training of Machine learning must be associated with experience and
Manufacturing Technology is currently facing application_Therefore, the application of the results
B - many ditficulfies dué to the limitation of conditions of Tesearch, design and manufacture of crushers for
to practice professional skills. The article will refer ore mining process to the training process will help )
to the research and design of crushing equipment to students approach professional practice, and
o serve’ small “and medium-sized or¢ mining improve theircapacity in  désigning and -
enterprises and lo serve the lraining process of manufacturing machine and equipment to serve
students in the field of machine manufacturing practice in enterprises and improve career
technology. adaptability after graduation of the students.
: Keywords: Crushing equipment, ore mining,
crushing technology, machine manufacturing II. CONTENT
technology. 2.1 Overview of ore ard ore crushing process

Ore is a type of rock that contains many

1. INTRODUCTION different minerals such as metals and gems. Ore,

— — “Cnisher is an important equipment in the ™ - after being mined at large mineral mrives; s taken— -
ore mining industry. There are many different types to a processing plant (separating metal from the
of crushers on the market such as cone crushers, surface of rocks and minerals) to obtain metal ore,
disc mills, ball mills, hammer mills, etc., which are In metal ores, common ores include iron ores
provided by domestic and foreign companies, (Fe203, Fe203 nH20, Fe304..), aluminum ores
especially from ChinaIn the northern region, (Al1203.0H20, Na3AlF6, Al203.25i02.2H20..)
Vietnam in general and in Thai Nguyen in and copper ores (Cu2S, CuCO03.Cu). (OH)-2),
particular, there are many ore mining companies 2CuC03.Cu(OH)2 ,...).
with large and small scales. However, many small All ore mining activities in particular and
and medmum-sized ore mining companies are mineral extraction in general have the same main
currently facing difficulties in equipping crushing point of implementation of technical solutions to
equipmenl because of high equipment investment select the useful components in ore grains with the
costs. These companies tend to use old Chinese most suitable physical and mechanical properties.
equipment, so the quality of the equipment is not An ore mining technology line usually
high, the productivity of the equipment is not consists of three main stages: preparation stage
suitable for the small and medium mining scale; the (targe-sized ore will be crushed, crushed, sieved
investment and use of equipment in the ore mining and graded to filter nseful minerals from the soil
process is not really effective. Therefore, the design and tock, and prepares ore grains of suitable size);
and manufacture of crushers for ore mining ore selection stage (separation of metal particles
enterprises is particularly important for production {ore particlesy from soil and impurities) and
practice. finished product stage (separation of ore particles
On the other hand, the process of training by machine of washing, screening, stirring and
students in Machine Manufacturing Technology magnetic separators. This study focuses on ball
needs to ensure thal one of the important output mills for iron ore crushing al the This study focuses
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on ball mills for iron ore crushing at the
preparatory stage

barrel with different velocities, giving their
direction and kinetic energy different and thus the

2.2 Status of research on ball crushing

impact force on the material very different. These
forces are generated from the rotation of the balls

Ball crushing is considered a popular

~crushing equipmenf and has received a certain
amount of attention from scientists. The machine

has a remprocatmg tubular shape, driven by an

A

W grnding

spiral shaft is fed into the first zone of the crusher,

_In thig area there are tapered pads and steel balls. _

external gear al’fdﬁd_rBdUCErWTheﬁmmhmci

~force—The: matenali&onLthe_fccﬂﬂr thr ough the::-:::—

and the movement of the materials in the mill and
the contact area of the balls upon impact with the
material [7].

From the above analysis, it can be seen

—that ball mlllﬂSﬂn 1mp0rtant equipment—in—the-

g of ore However

resgg;chesfen——ball—mllls suitable—for—smalland- B

medium production scale have not been widely
researched and published by domestic and

When the machine maves, centrifugal force is international scientists.

generated, This force will bring the steel ball up to

a certain height and then fall down and smash, 2.3 The reality of using ball mills-in-ironore
————--crushing — the— material.Then— coarsely- ground— - — - mining—and--processing —enterprises--in—Thai

material in the first zone, through the baffle into the
second zone. This second zone also has tapered

Nguyen, Vietnam
In Vietnam, iron ore is a popular ore with

pads_and_smaller_steel_balls_that will grind the  large reserves (there are more than 300 mines). In

material -again. Powdery material is discharged
through the discharge outlet[1].

Figure 1. Model and generéi wbrng.pn.nci.p.lc of
ball crushing

Ball crushing (ball mill) is classified into
different types such as cyclic and continuous
{according io working mode), dry and wet mills
{according to crushing method),... rotary and
fubular ball mills (according to the ratio of
length/diameter of grinding cavity, L/D)...[2]. The
length of the cylindrical shell is usually 1.0-1.5
times larger than the shell diameter.Crushed
material can be dry, or wet (contains 20-40%
water) [3]. The grinding roller is usually lined with
a layer of manganese steel or rubber to reduce wear
[4] Crushers are used to crush and mix materials by
using balls of diferent sizes. The big balls break
down the raw materials, while smaller balls aid in
the formation ol a finer product [5}. The crushing
tank contains iron balls, steel balls, stone or
porcelain balls. The size of the balls depends on the
crushed load[6]. The balls move in the grinding

particular, Thai Nguyen province, Vietnam, bas
about 42 iron ore mines of all kinds with total
reserves and resources of about 49 million tons. Of
which, there are over 12 million tons of magnetite
ore with content from 42% - 65%; 37 million tons
of limoniteore and hematiteore with content of 30%
- 55%, concentrated mainly in Dong Hy district and
a few districts such as Dong Hy, Phu Luong, Dai
Tu, Vo Nhai... Most of mined iron ore (98%} is
used in the steel production process at lron and
Steel Factory of Thai Nguyen and nelghboring

provmces Therefore, the issue of iron ore mining

is an. important content for the economic.
development of the province.

The crushing stage in the ore mining and
processing in the mines of the province is mainly
done by ball mills which are imported from China.
Due to economic problems, most of the imported
machines are usually old machines, so the
production quality is often not high. Availability
when mining and processing iron ore as well as
replacement and repair are limited due to high
dependence on pariners. Local mechanical
processing enterprises have not paid much attention
toc the processing of this equipment.

The crushing stage in the ore mining and
processing in the mines in the province is mainly
done by ball mills which are imported from China.
Because of economic factors, most of the imported
machines are usually old machines. Therefore, the
production quality is usually not high; availability
in mining and processing is not high. Tn addition,
the replacement and repair are limited due to the
high dependence on foreign partners. Moreover,
local mechanical processing enterprises are not
interested in processing this equipment.
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The reality shows that the processing and shaft into the grinding roller. The ore is
manufacmtmggibammﬂsha&nmhcanDtmsted—mnﬁmmﬂpmshcAjnd_has a moisture content of
by local mechanical processing establishments, so less than 3%. When the machine moves, centrifugal
it has not met the needs of iron ore mining and  force is generated, bringing the steel balluptoa |
processmg for the steel production process of the certain height, falling, smashing and crushing the
_province and surrounding areas. Therefore, the  ore. The ore after being crushed will be released
study of crushing equipment for ore mining is still through the outlet. - ) ]
a matter of focus on research to serve as a basis for Some main parts of the crusher are
manufacturing machines for the actual ore mining des1gncd o meet  smalland — medium=sized B
PTOCCSS: Pluduvwwmpm%-—_‘_—‘~
SIS — — s mmopulley =411 2-Ke)pulley-2-(215;105-Kg)y-V=belt— — — — ——
2.3The reality of training students in the field of (0.396 kg) ), SKF6312 (1,653 kg), intermediate
- _ Machine Manufacturing Technology at the _gear opening cover (2,005 kg), Spur Gear 1 (64791 |
ThmnglwﬂkUmmsmﬂeehmhgy_@NUl)—kg)rSmLGeaLZ_UAlﬂﬁ_kg),spmer (0,503 kg)
One of the most impottant requirements intermediate shafi (6,371 kg), load catrier (64, 416
for TNUT's Machine Manmufacfuring Technology kg), intermediate support (32,783 kg), support plate -
— " students is to “meet the technicalskills “output— —— (39.016-kg), mill-body-(3121,408 kg); foot-frame—-- -—— ————
standard. (584,868 kg).
To meet this output standard, the students The mill body consists of the grinding
have—been—equipped—with—a—relatively—complete raller(689.569 kg), the_seat ring (147,883 kg), the
systemr of" technical knowledge  (about-5t%). - curved liner (51.668 kg), the door (20,350 kg), the
However, practical activities afid internihips (about outlet liner 1 (10,175 kg), the outlet liner 2 (19,222
14%) mainly focus on training skills in processing kg) and outlet pad 4 (19,222 kg).
specific details. The content of practicerelated to i
the research, design and manufacture of a detailed o = _ shiin

- 14%)_mainly focus on training skills in processing.

assembly or a whole device has not been focused.
Therefore, technical skills are still relatively
fragmented; To meet this output standard, students
have been equipped with a relatively complete
system of technical knowledge (about 51%).
However, practical activities and internships (about

specific details. The content of practice; practice
related to the research, design and manufacture of a
detailed assembly or a whole device has not been
focused. Therefore, technical skills are still -
relatively fragmented; Systematicity, practicality Bl b
and completeness need to continue to improve.

Therefore, the research, design, processing
and manufacturing of ball mills will make a
favorable environment for students of Machine
Manufacturing Technology to improve their
cognitive ability, form design thinking, linking
theory with practice, linking learning and
production... so this activity will contribute to
improve the technical capacity of students.

Figure 2 Design the ball mill

The designed batl mill has been delivered
to the factory. Some of the main machine details
and the ball mill manufactured and fully assembled
are shown in detail as follows:

2.4 Design, manufacture and testing of ball mill
equipment
a. Design and manufacture of ball mill for iren
ore crushing

Ball mills are designed and manufactured
with a cylindrical grinding roller mounted on a
horizontal support. The mill is moved by a system
consisting of a motor and a load carmier. The
material from the feeder passes through the spiral

Figure 3.Some dctzuls an nishincrushing
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b.Experimental results

- @@ The erusher, afler being manufactured,

tested and used in crushing iron ore, has ensured

the required features_Iron ore after being crushed

3]

[4].

A. Jankovic {2015), Developments in iron
ore _ comminution and classification

technologies, in Iron Ore.
C. C. Ugwuegbu, A. 1. Ogbonna, U. S.

bya crushcr has ensured its small size, meeting the
_ requirements of the next siages. Iron ore before
crushing and after crushing is shown as follows:

Ikele, J. U. Anaele, U. P. Ochieze &
A.Onwuegbuchulam  (2017),  Design,
Construction and Performance Analysis of
a 5 Kg Laboratory Ball Mill, Global

B 1
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Nanomaterials:

- [6]: - Jean-Paul Duroudier (2016), Ball-and Rod ——

Mills, in Size Reduction of Divided Solids
Oleg D.Neikov (2009), Mechanical

Fi guré.lro ore is crushed by ll mili

M.  CONCLUSIONS
Ball crushing is an important equipment in

“the mining and ore processing industry in general”

and in Thai Nguyen province, Vietnam in
particular. The results of the research, design and
manufacture of ball mills of the subject have met
the small and medium production scale, of the local
production scale. So the local mechanical
enterprises  can  convenientlly process  and
manufacture for the supply, operation and repair of
equipment, ensuring the initiative and investment
in machinery and equipment of enterprises to
ensure economic efficiency. Besides, the research
results are a practical basis in orienting students of
Machine Manufacturing Technology to apply
specialized knowledge in practice, meet the
industry's output standards and improve their
adaptive capacity to enter the professional world
after graduation.
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