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Hoi nghi gap mat can bé huu tri ctia Vién nhan dip Tét Nguyén dan Ky Hgi 2019

Vién Ca khi Nang lugng va Mé: Hoi nghi téng két hoat déng san xuét kinh doanh nam 2018 va
Hoi nghi dai biéu Ngudi lao déng nam 2019

TKV trién khai k& hoach phéi hgp kinh doanh ndm 2019

TKV d&y manh sdn xuat tif nhiing ngay dau nam

TKV Phét dong thi dua nam 2019

Nam 2019, TKV du kién san xuat 39 triéu tan than nguyén khai

DBéng chi Ng6 Hoang Ngén - Nguyén Pho TGD TKV dugce bau lam Phé Bi thu Tinh Gy Quang Ninh

Ly thuyét lot sang cta vat liéu va yéu té anh hudng dén vat liéu lot sang

Anh huéng ctia x(r ly lanh dén té chiic va kha nang chiu mai mon clia vat liéu ché tao dung cu
khai thac mé

Thiét ké t6i uu bo diéu khién dai s6 gia tt cho hé truyén dong t-d cé mémen quan tinh thay déi

Anh huéng ctia cac thong s6 hinh hoc va ché d6 lam viéc clia tang khau dén hiéu qua chat tai
than Ién mang cao

Mot s6 két qua nghién cdu: Tinh todn thiét ké sang rung trong nganh céng nghiép mo tai viét
nam bang lap trinh va moé phdong

Dung cu l3p ép khoa vi vom chéng 16



Nam 2018, tinh hinh kinh té - xa héi cia nuée ta tié}) tuc phat trién va dat dwoc
nhitng két qua tich cwe; Tap doan Céng nghiép Than - Khodng sdan Viét Nam ciing
ghi ddu dn birt phd toan dién trén tat ca cdc linh vuee. Trong boi canh chung dé, Vién
Co khi Nang lwong va Mo - Vinacomin da dat dwoe nhitng két qud dang khich 16:
Hoat déng nghién ciru KH&CN tiép tuc dwoc duy tri én dinh nguén kinh phi dwoc
phé duyét tiép tuc & mike cao, trong dé nhiéu san pham KH&CN cé chat hrong cao,
dwoc dwa vao g dung thuec té thanh céng; cong tac san xudt kinh doanh dat tdt ca
cdc muc tiéu theo ké hoach dé ra véi tong doanh thu trén 220 ty dong.

Dé c6 dwoc nhitng thanh céng do, bén canh sw cé gang né lye nghién ciru, san
xudt cua toan thé CBCNV trong toan Vién, phai ké dén su quan tam chi dao, tao
diéu kién ciia cdc Bé, Ban nganh, Trung wong, ciia Tap doan Céng nghiép Than -
Khodng san Viét Nam; sw tin twéng, hop tac cia cac doi tac, ban hang... Nho do,
Vien da vuot qua dwoc nhitng kho khan va hoan thanh nhiém vu duwoc giao. Chung
t6i xin trdn trong cam on sy hop tdc, givp dé quy bdau nay va mong muén tiép tuc
nhén dwoce sw hé tro nhiéu hon nita ciia cdc quy Vvi trong thoi gian toi.

Vién ciing xin chdn thanh cam on cdc thé hé Can bé Céng nhdn vién nam qua
da miét mai, hang say trong lao dong, dong gop cho thanh qua chung cua Vién va
mong rang cdc dong chi tiép tuc cong hién sirc luc, tri tué dé Vién ngay cang phdt
trién bén virng.

Nhdn dip dén mirng nam méi 2019 va Tét Nguyén ddan Ky Hoi, thay mdt Lanh dao
Vién va Ban bién tdp Ban tin khoa hoc Co khi Nang luong - Mo, xin kinh chuc cac
quy vi va gia dinh nam moi Manh khoe - Hanh phuc - Thanh cong.

Tran trong!

Vién truwémg — Truwéng Ban bién tip

Bach Dong Phong
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TIN TUC

Hoi nghi gap mat ¢an bo huu i ¢iia Vién

nhan dip ¢t Xguvén dan ky Hei 2019

Budi hop m&t Can bd CNV huu tri thuong nién ddu ndm 13 hoat dong truyén thdng,
mang dam nét van héa “udng nudc nhé ngudn”, thé hién su tri an, tran trong nhiing cdng
lao, déng gop cdia cac thé hé di trudc.

Tham dy budi gdp mat vé phia Ban I3nh dao Vién
Co khi Nang luong va Mé - Vinacomin co:

1. Ong Bach P6ng Phong - Vién trudng

2.0ng B4 Trung Hiéu - Phé Vién trudng

3. Ba Nguyén Thu Hién - Phé Vién trudng

4. Ba Ha Thj Thdy Van - Cha tich C6ng doan Vién

Cung dai dién cac 6 chic doan thé toan bd cac
can bd trudng, phd cac don vi chuyén mon nghiép vu
va déng dao cac can bd CNV huu tri ctia Viéen.
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Tai budi hop mat, thay mét Ban 13nh dao Vién,
d/c Bach Bng Phong d3 phat bidu chiic t&t dén cac
thé hé can bd CNV huu tri cla Vién véi tinh cdm
tran trong nhitng déng gdp cdia cac thé hé di trudc
gép phan vao su phat trién cla Vién ngdy hém nay.
Nhan dip nay, d/c Bach Béng Phong cling da bdo
cdo véi cac can bd CNV huu tri mot s6 diém chinh vé
tinh hinh hoat déng, k&t qua dat duoc cda Vién nam
2018 va phuong hudng ké hoach ndm 2019.

Thay mdt cac cdn bd CNV huu tri cda Vién, 6ng
Cao Ngoc Dau - Nguyén Vién trudng, d3 phat bidu
bay td su vui mung, phan khéi trudc nhiing thanh
tich ma Vién da dat duoc trong ndam 2018 va cam
on sy quan tam cda cac d/c LBV, cac t6 chic doan
thé cta Vién d3 t6 chic budi gdp mat dam am, trang

trong va day tinh cdm nay. Thay mét cho todn thé
cac can bd CNV huu tri, 6ng Cao Ngoc Dau ciing gui
16i chtic mimg ndm mdi t6i Ban LDV t6i toan thé cac
can bo CNV hién dang cong tac tai Vién va gia dinh
nam mdi an khang, thinh vugng, chuc Vién Co khi
Nang lugng va M6 - Vinacomin ndm méi thang o
moi.

Budi I& gdp mat can b CNV huu tri két thic
trong khéng khi ddm &8m va xdc déng. Xin chic
cac can bd CNV huu tri séng vui khoe, that nhiéu
y nghia, hanh phuc bén ngudi than va ban be. Vién
Co khi Nang lugng va M6 - Vinacomin ludn hudng vé
cac ddng chi vai sy tri 8n va nhitng tinh cdm t6t dep
nhat.

M6t s6 hinh anh cla budi gdp mat:

RARJRRRRALR
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TIN TUC

Vién Co khi Nang luong va Mo
Hoi nghi tony két hoat dény san xuat Kinh doanh nam 2018
va Héi nghi dai hiéu Nyuoi lao dong nam 2019

gay 23/01/2019, tai Héi trudng tang 6 - Tru s& Vién Co khi Nang luong va Mé - Vinacomin 565
Nguyén Trai, Thanh Xuan Nam, Thanh Xuan, Ha Ndi, Vién Co khi Nang lugng va Md - Vinacomin d3 t6
chic Hoi nghj tong két cong téc SXKD ndm 2018 va Hoi nghj dai biéu Ngudi lao dong ndm 2019.

Pén tham dy Hdi nghi c6 Ong Pham Van Mat
- Thanh vién H6i ddng thanh vién Tap doan Céng
nghiép Than - Khoang san Viét Nam, cng Dai biéu
cac phong Ban chiic nang ctia Tap doan. Dac biét Ia

sy c6 mat cla 105 dai bidu dai dién cho hon 300
nguai lao ddng trong toan Vién.

Vé6i myc tiéu déi méi, hoan thién co cau t6 chc,
co ch& quan Iy, ndng cao chat lugng sdn pham, ting
nang xudt lao ddng, Ban Lanh dao Vién da théng
nhat cach t8 chdc hdi nghj tap trung vao nhiing noi
dung ma ngudi lao ddng thuc sir quan tam, dong thoi
Iang nghe nhiing v kién déng gop tryc tiép tai Hoi
nghi vé nhiing stra d6i. Quy ché ctia Vién ndm 2019,
vé nhiing gidi phdp ndng cao hiéu qua san xuat kinh
doanh va tdng nang suat lao dong.

H6i nghi da nghe dong chi Ha Thj Thiy Van - Cha
tich Cdng doan bdo cdo k&t qud Hdi nghi Ngudi lao
ddng cap don vi, bdo cdo thuc hién thda udc lao déng
tap thé ndm 2018.
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Tai Hoi nghi, thay mdt Ban lanh dao Vién, Vién
trudng Bach Dng Phong d3 trinh bay bao cdo t6ng
k&t nam 2018. Ndm 2018, tinh hinh kinh t&- x3 hoi
clia nudc ta tiép tuc phat trién va dat duoc nhiing két
qua tich cyc, toan dién. Tang trudng GDP cda nudc
ta ndm 2018 dat 7,08%, cao nhat trong 10 nam
qua. Tap doan TKV cling d3 hoan thanh vugt muc
cac chi tiéu cla k& hoach dé ra, doanh thu ndm 2018
cGa toan Tap doan dat 121,7 ngan ty dong bang
107% k& hoach va tang 13% cung ky ndm 2017.
Trong béi cdnh chung d6, Vién Co khi Nang lugng va
Mb - Vinacomin da dat dugc cac chi tiéu dang khich
|& sau: Doanh thu dat 220,62 ty dong, dat 100,3%
k& hoach ndm 2018 va bang 123,2% so véi thuc
hién ndm 2017; c6ng tac thi dua san xuat, an toan
bdo hé lao ddng, thyc hién ché dd chinh sach, cham
lo ddi séng va cdng tac ddi thoai véi ngudi lao ddng
duoc Vién quan tam, da tao niém tin d6i voi nguoi lao
ddng, gép phan nang cao nang suat lao déng.

Hoi nghi da tap trung thdo luan va tham gia

déng gop nhiéu v kién vé cac giai phap dé trién khai
nhiém vu SXKD ndam 2018, tap trung vao cac nhém
giai phap dam bdo ATVSLD; cac nhém gidi phap day
manh phat trién mé rdng thj trudng ngoai TKV: tidp
tuc ti co cau lao ddng; chinh sach tién luong va dao
tao phét trién ngudn nhan Iuc.

Phat biéu chi dao tai Hoi nghi, ddng chi Pham
Van Mat - Thanh vién Héi dong thanh vién Tap doan
Than Khodng san Viét Nam da ghi nhan danh gid két
qua trong ndm 2018 Vién d3 dat duoc, dong thoi
dé nghi Vién day manh cac phong trao thi dua thic
day san xuat phat trién, dic biét trong giai doan khé
khan hién nav.

HOi nghi da tap trung thao luan va tham gia
déng gop nhiéu v kién vé cac giai phap dé trién khai
nhiém vu SXKD nam 20189, tap trung vao cac nhém
giadi phap dam bao ATVSLD; cac nhém gidi phap day
manh phét trién mé rdng thj trudng ngoai TKV; tigp
tyc tai co cau lao ddng; chinh sach tién luong va dao
tao phat trién ngudn nhan Iyc.

M6t s6 hinh anh cOa Hoi nghi:

CO KHi NANG LUQNG - MO (S6 15 - Thang 01/2019)| 5



TIN TUC

[ ] n ]

ANG 26/12, TAl QUANG NINH, TAP POAN TKV DA TO CHUC HOI NGHI TRIEN KHAI KE

HOACH PHOI HOGP KINH DOANH VA KY HOP DPONG KHAI THAC, SANG TUYEN THAN

- KHOANG SAN NAM 2019. Bi THU DANG UY - CHU TICH HDTV TAP DOAN LE MINH
CHUAN VA TONG GIAM POC TAP DPOAN DANG THANH HAI CHU TRi HOI NGHI.

Tai H6i nghi, Tong Giam déc
Pang Thanh Hai da danh gia khai
quat k&t qua thuc hién k& hoach
phéi hop san xu3t kinh doanh ndm
2018. Theo d6, 2018 tiép tyc 13
mot nam TKV gdt hai dugc nhiéu
thanh c6ng va ghi nhiing dau an
quan trong. Day la ndm tha hai
lién tiép tat ca cac khdi, inh vyc
cla Tap doan tU than, khoadng
san, dién, co khi, hod chat... déu c6
|3i, nhat 13 cac san pham khoang
san (ddc biét la alumin) co s tang
trudng vuot bac cd vé s6 lugng va
gid ban; khdi cac don vi co khi cé
nhiéu khéi sdc. Day cling 1a ndm
dau tién tién luong binh quan toan
Tap doan dat méc 2 con sd (10,8
triéu doéng/nguoi/thang); toc dd
tdng tién luong cao, binh quan
tang khodng 12%, khdi than tang
15%. Pong thoi “cdp bai trung”
véi tién luong chinh 1a ndng suat
lao ddng ciing tang cao. Thém dé
trong ndm, Tap doan con tiép tuc
ddy manh cdng tac tai co cau, sdp
x&p lai doanh nghiép theo hudng
tinh gon va hiéu qua; tang cuong
ing dung tién bd khoa hoc ki
thudt trong viéc co gidi hda, hién
dai héa, tin hoc hdéa theo dinh
huéng nén kinh t& 4.0; ddm bao
an ninh trat tu, méi trudng, cdng
tac quan tri ndi bd cé nhiéu ddi
mai...

“C6 thé néi, ndm 2018 cb
nhiéu dién bién thay ddi I6n trén
thi truong. Néu nhu nhiing thang

dau ndm, cdng tac tiéu thy than
g3dp nhiéu khé khan thi trong 6
thang cudi nam, cdng tac tiéu thu
than va cac loai khoang san, kim
loai mau nhu bauxite, ddng, chi,
k&m cé nhiéu thuan loi, nhat 13 vé
tidu thy than. Day 13 co hdi dé cac
don vi ddy manh san xuat kinh
doanh, 6n dinh viéc Iam, nang cao
thu nhap va doi séng cho nguoi lao
dong. Nhung dé cling lai la thach
thiic TKV khi nhu c3u than trong
nudc tang nhanh, nhat Ia cac hd
dién dét than, trong khi dé, san
lugng san xudt than chua theo kip
nhu cau tiéu thu. Trudc thuc té
do, Tap doan va cac don vj da rat
ch( déng véi nhiéu gidi phap diéu
hanh linh hoat, quyét liét, phat
dong chién dich thi dua 90 ngay
dém san xuat va tiéu thu than va
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cung véi sy nd lyc, cd gang vuot
bac clia tap thé CNCB toan Tap
doan, TKV d3 hoan thanh toan
dién cdc chi tiéu san xuat kinh
doanh sém hon mot thang so véi
k& hoach” - Téng Gidm ddc Ding
Thanh Hai nhan manh.

NGHI
PHOIHOP KINH DOANH
YEN THAN - KHOANG SAN NAM 2019

1ang Ninh, ngay 26 thang"~mam -
v ol L

Vé k& hoach san xudt kinh
doanh nam 2019, tinh hinh chung
du bao sé cé thuan lgi hon nhung
van con nhiéu khé khin, thach
thic phai luong trudc dé ludn cé



v tuc [

nhiing phuong an chi dong trong
san xudt kinh doanh. Kién dinh véi
muc tiéu chung xuyén sudt “An
toan - D& méi - Phat trién”, Tong
Gidm ddc luu y muc tiéu diéu hanh
k& hoach ndm 2019 cla TKV la:
Pidu hanh sdn xu3t, nhap khau
theo hop déng mua ban da ky két
v6i khach hang, dau tuhop Iy phat
trién bén viing cic nganh nghé
than, khoang san, dién lyc va cac
nganh cdng nghiép, dich vu hé tro
pht hop; trién khai thyc hién hiéu
qud Pé 3an tai co cau, trong tam
13 tai co cau k§ thuat - ddi moi
cong nghé, hoan thién t8 chrc,
co ché& quan ly, tinh gidn lao ddng
dé tang nang suat, gidm chi phi,
nang cao stic canh tranh clia san
pham, dam bdo ting truéng hop
ly, hiéu qua, bén viing. Cai thién
tién luong, diéu kién lam viéc va
phtc lgi cho nguodi lao dong, dac
biét la d6i ngl tho lo.

Phét biéu chi dao tai Hoi nghi,
Cha tich HDTV Tap doan Lé Minh
Chudn ghi nhan nhiing thanh
cong, biéu duong su ¢d ging, nd
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lyc cla toan thé CNCB cac don
vi trong nam 2018, da thuc hién
hoan thanh céc chi tiéu k& hoach,
nhiém vy cla Tap doan. Ddng
thoi, ddng chi L& Minh Chuan luu
y 7 thach thdc chung va chira 9
van dé cot I18i TKV can nhan dién
rd khi thuc hién k& hoach san xuat
kinh doanh ndm 2019 nhu: van dé
tai nguyén va chuan bj tai nguyén
san sang cla TKV, diéu kién san
xudt cda cac don vi, nang luc san
xudt, quan tri doanh nghiép, quan
trj chi phi, s6 luong lao ddng va
chat lugng lao ddng, quy mé, hé
théng cGa Nganh, van dé dau tu,
thj trudng... TU dé déng chi Cha
tich HDTV yéu cau ban lanh dao
diéu hanh tU Tap doan dén cac
don vi can c6 nhitng phuong &n,
kich ban phu hop d& ludn chli dong
(ng phd véi tinh hinh thuc té. Chi
tich HDTV Lé Minh Chudn tin
tudng véi truyén théng “Ky luat
va Pong tdm”, su ¢ gang, phan
dau cla tap thé CNCB cung nhiing
nhém gidi phap linh hoat, quyét
liét, cdc don vj s& hoan thanh tot
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nhiém vu dugc giao, xay dung Tap
doan TKV phat trién bén viing.

TAP DOAN CONG NGHIE KHOANG SAN VIETNAM

L AT I T nmm WECHIRY T o s s

Tai Hoi nghi, Tong Gidm doc
Tap doan d3 ky hop déng thuc
hién k& hoach phdi hop kinh
doanh nam 2019 véi cac don
vi thanh vién; cac don vi ky hop
dong thuc hién k& hoach phdi hop
kinh doanh st dung dich vy, san
pham clia nhau...

Nguén: vinacomin.vn
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TKYV DAY MANH SAN XUAT
TU NHUNG NGAY PAU NAM

Nam 2019, TKV dat muc tiéu khai thdac khoang 40 triéu tan than nguyén khai, ti¢u thu khoang
42 triéu tan, doanh thu dat 128.000 tj dong, trong do6 riéng khéi than hon 68.000 t§ dong; 1¢i nhuan
dat khoang 3.000 ty dong; tién luong binh quan ciua nguoi lao dong phdn dau dat 11,3 triéu dong/

nguoi/thang.

Ong Lé Minh Chuan, Chd tich
HDTV TKV khéng dinh: Xac dinh
day la nhiém vu chinh tri quan
trong, do vy, Tap doan sé quyét
ligt trién khai dé& thyc hién dat
duoc muc tiéu dé ra. Tap doan
chi dao cdc Ban tham muu, cac
don vi, cong ty truc thudc bam
sat Quy hoach phat trién nganh
Than Viét Nam dén ndm 2020, c6
xét trién vong dén ndm 2030 tai
Quyét dinh s6 403/QD-TTg ngay
14/3/2016; Quyét dinh s6 1265/
Qb-TTg ngay 28/8/2017 cla Thi
tuéng Chinh phi; ra soat can ddi

Boc rét than tai Cang Cam Pha.

tong thé nang lyc san xuat cla
cac don vi theo kha nang t6i da
¢6 thé thuc hién dugc, trén co sé
xay dung ké hoach san xuat kinh
doanh ndm 2019 va cac ndm tiép
theo; can ddi san lugng khai thac
gilfa cac don vi san xuat 16 thién
va ham 1o, gitta san lugng khai
thac vdi san lugng nhap khau, gitia
nang luc khai thac véi nguédn lyc
lao d6ng, trong d6 khéng tinh dén
lugng than ton kho dé& xay dung
cac chi tiéu kich ban ké hoach phu
hop, dé dat duoc muyc tidu dé ra.
Theo dé, TKV tiép tuc hoan

8 | COoKHi NANG LUGNG - MO (S5 15 - Thang 01/2019)

thién quan Iy tiéu thu than dau
ngudn theo huéng tap trung,
chuyén moén héa cac khau van
chuyén va kho, cdng than; giao
nhan va kinh doanh than. Song
song véi dé, tang cuong cong tac
tuyén sinh, nhat 13 doi ngli lao
dong tho 10, nhdm dap Ung nhu
cau tang san lugng khai thac cho
cac don vij. Dac biét, uu tién cho
nhiing du an co qidi hda, tu dong
héa va tin hoc héa déng bd; Iua
chon ¢éng nghé phu hop; t8i wu
héa day chuyén san xuat. Chuyén
dan san xuat than 16 thién sang



v tuc [

ham 10; ddy manh c6ng nghé
chdng neo trong dao 10; gidm
that thodt tai nguyén than; tiép
tuc trién khai hiéu qua lién thong
gitta cdc mo; ddng thoi, xay dung
phuong an tiéu thu than tr ngudn
than vung Hon Gai, than pha trén
tai khu vuc Cang Lang Khanh dé
ban cho cdc nha mdy nhiét dién
Quang Ninh, Thang Long va Xi
mdng Thdng Long...

Khéi déng cho mua san
xudt ndm 2019, ngay tU ngay
26/12/2018, TKV d3 t6 chuc Hoi
nghi trién khai k& hoach phdi hop
kinh doanh ndam 2019 véi cdc
don vj thanh vién. Ddng thoi dé
ra muc tiéu diéu hanh k& hoach
nam 2019 cda Tap doan la: Diéu
hanh san xuat, nhap khau theo
hop déng mua ban da ky k&t véi
khach hang, dau tu hop Iy phat
trién bén viing cac nganh nghé
than, khoang san, dién lyc va cac
nganh cdng nghiép, dich vy hé tro
phu hop; trién khai thyc hién hiéu
qud Pé 4n tai co cau, trong tam
3 t3i co cu k§ thudt - d6i méi
cong nghé, hoan thién t8 chirc,
co ché& quan ly, tinh gian lao dong
dé ting nang suat, giam chi phi,
nang cao stic canh tranh cla san
pham, dam b3o ting truéng hop
ly, hiéu qua, bén viing; cai thién
tién luong, diéu kién lam viéc va
phuc lgi cho nguoi lao dong, ddc
biét la doi ngl tho 10.. Lanh dao
Tap doan yéu cau cac don vj tranh
thd thoi tiét thuan loi, tp trung
ddy manh s3n xudt ngay tur dau
nam.

Thuc hién chi dao cla Tap
doan, ngay tr nhiing ngay dau

. e :i'féi‘. S 2

Tho mé Vang Danh vao ca san xuat.

nam 2019, cdc don vi san xuat
than khu virc Quang Ninh da dong
loat phat dong thi dua. Ngay trong
ngay 1/1/2019, Céng ty Kho van
va Cang Cam Pha d3 td chic rét
nhiing tan than tiéu thy dau tién
clia ndm méi véi tong so than tiéu
thy 17.000 tan. Trong do, tai Kho
than G9, Céng ty giao cho Nhiét
dién Mong Duong Il trén 13.000
tan than cdm 6a.1; tai cdng Kms6,
Cong ty giao cho Nhiét dién Hai
Phong 1.900 tan than cdm 5a.1
V3 giao tai cadng CAm Pha trén
2.000 tan. So vé6i ngay dau ndm
2018, nam nay Cong ty Kho van
va Cang Cam Pha d3 tiéu thu tang
13.300 tan.

Con tai Cong ty CP than Vang
Danh, ngay 2/1/2019, Cong ty da
10 chic phat déng thi dua téi ting
phan xudng, t6 doi, dst chi tiéu
khai thac trén 11.000 tan than,
dao mai 120m 0.

Véi viéc dugc Tap doan giao
san xudt 1,88 triéu tan than
nguyén khai béc xdc 2,14 triéu
m?3 dat d4, doanh thu trén 2.200
ty déng, Cong ty than Mao Khé

cling ra quéan tir rat sém. Theo
dé, Cong ty dat muc tiéu cho quy
| 13 sdn xudt 468.800 tan than
nguyén khai, béc xtc 67.500 m3
dat da, dao 3.705m 10, doanh thu
573 ty dong.

Luong trudc dugc nhitng khé
khan, thach thirc trong ndm 2019
dé ludn c6 nhitng phuong an cht
ddng trong san xuat kinh doanh,
bén canh trién khai sém k& hoach
san xudt, TKV dong thoi tap
trung thdo g& vudng mac cho céc
khu vuc, don vi dé s3n xuat hiéu
qua hon trong ndm 2019. Don ct
nhu thdo g& vuéng mac vé dién
san xuat cho Cdng ty than Thdng
Nhat va Cdng ty than Khe Cham,
Céng ty Xay 13p mo...

Véi sur chG ddng va quyét ligt
tlr nhiing ngay dau ndm, tin rang
nam 2019, Tap doan Cong nghiép
Than - Khodng san Viét Nam sé
tiép tuc vuot qua khd khan, hoan
thanh muc tiéu dé ra.

Nguon: vinacomin.vn
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TKV: PHAT DONG THI BUA NAM 2019

i quyét tam hoan thanh toan dién ké hoach san xuat kinh doanh nam 2019, thiét thuc
lap thanh tich chao ming ky niém 50 nam thuc hién Di chic ciia Chu tich Ho Chi Minh
(1969 - 2019) va cac ngay Ié I6n cha dat nudc nam 2019; ky niém 25 nam ngay thanh

lap Tap doan Cong nghiép Than - Khoang san Viét Nam (10/10/1994 - 10/10/2019), Tong Giam
doc Tap doan va Ban Thuong vu Cong doan Than - Khoang san Viét Nam (Cong doan TKV) vira
ban hanh Ké hoach lién tich vé viéc phat dong thi dua nam 2019.

v

""""""

(Anh minh hoa)

V6i chd dé “Doan két, sang tao thi dua hoan thanh
toan dién ké hoach ndm 2019" véi muc tiéu t67ng quat
“An toan - DSi méi - Phét trién”, Tong Giam doc Tap
doan va Ban Thuong vu Cong doan TKV phat dong
CBCNV - nguoi lao dong trong toan Tap doan phat
huy truyén théng “Ky luat va Pong tdm” cda thg mo,
tich cyc hudng Ung, hang hai thi dua trong moi finh
vuc cdng tac, ddy manh phong trao thi dua yéu nudc,
thuc hién thang loi k& hoach ndm 2019 véi cac chi
tiéu: sdn xuat than nguyén khai 40 triéu tan; tiéu thuy
42 triéu tan; béc dat da 177,7 triéu m3; ddo 16 247,6
km; sdn xuat 1.300.000 tan alumina quy ddi, 330 tan
thiéc thdi, 11.000 tan k&m thoi, 120.600 tan tinh
quang dong; 14.000 tan dong tam, 182.600 tan tinh
quang sat, 220.000 tan phéi thép...; san luong phat
dién thuong mai 9,5 ty kwh; san xuat 65.000 tan vat
lidu N6 cdng nghiép, cung tng thudc nd 107.868 tan;
san xuat va tiéu thu Nitrat Amén 145.000 tan; doanh
thu 128.000 ty dong; ndp ngan sach 17.200 ty dong;
loi nhudn trudc thué 3.000 ty dong; tién luong binh
quan 11,1 triéu ddng/nguodi/thang...

PE hoan thanh cac muc tiéu, nhiém vu trén, véi
phuong chadm c6ng tac thi dua phai “Toan bd - Toan
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dién - Toan thé", ngoai hinh thic thi dua thuong
xuyén, Tap doan phat ddng cac phong trao thi dua
chuyén dé dai véi cac finh vuc nhu:

Phat ddng thi dua déi véi cac don vi san xuat than,
x4y 18p md, sang tuyén, kho van phan dau hoan thanh
k& hoach san xuat, kinh doanh 11 thdng ndm 2019
vao dip Ky niém 83 nam ngay Truyén théng cong
nhan Vung md - Truyén théng nganh Than (12/11).

Tiép tuc day manh va nang cao chat luong phong
trao thi dua dat ndng suat dan dau Tap doan cla cac
6/doi/phan xudng, trong tam 13 cic hoat ddng d3o 16,
khai thac, van tai, ché bién than va khoang san.

Céc don vij thanh vién can c& dic diém, tinh hinh
cia don vi minh tu xay dyng tiéu chi thi dua dé hang
quy c6 co sé binh xét cac ca nhan ngudi lao déng va
can bd quan Iy tiéu biu nhat trong cac khéi thi dua
clia don vi, cé hinh thic dong vién khen thudng kip
thoi.

Thi dua thuc hién ding va vuot tién do, ddm bao
chat lugng cac du an dau tu, cdc hang muc cdng trinh
trong diém thudc cac du dn dau tu, 6 tac dong quyét
dinh dén sy tdng nang luc san xuat, ndng cac hiéu
qua kinh doanh, cdi thién diéu kién lIam viéc, cai thién
mdi truong.

Thi dua hoan thanh cac muyc tiéu trong quan Iy clia
Tap doan va cac don vj thanh vién, gdm cac muyc tiéu
ap dung co gidi hda, tu dong hda, tin hoc hda trong
quan 1y, diéu hanh; phat huy sang kién, hop Iy héa
san xuat; tdng nang suat lao ddng, gidm gid thanh
san pham.

Thi dua thuc hién cdng tac cham lo, phét trién
ngudn nhan lyc, gdm bao dam an toan - vé sinh lao
dong; hoan thanh ké& hoach tuyén sinh cac nghé md
ham 10; chdm lo cdi thién diéu kién lam viéc, an, &, di
lai, khdm chita bénh, xay dung doi séng van héa khu
dan cu mé.



v tuc [

Hudng (ng cac phong trao thi dua do Thl tuéng  nguoi lao dong dé tham gia Ung hd cac dia phuong,
Chinh phi va cac dia phuong phat ddng nham xod  ddc biét 1a cac dia ban c6 hoat dong san xuat kinh
nghéo bén viing ddi vdi cic dia ban khd khan, xdy  doanh cda don vi.
dyng néng thén méi, d& nghj cac don vij trich quj
phtic loi va t6 chuic van dong, kéu goi sy déng gop clia Ngudn: vinacomin.vn

Nam 2019, TKV du kién san xuat
39 triéu tan than nguyén khai

Theo tinh toadn cGa TKV, ndam 2019, nhu cau tiéu thy than cda cac hd st dung trong nudc ddi véi ngudn
than do Tap doan cung cap s& tiép tuc tang cao, trong do riéng nhu cdu than cho cac hd san xuat dién 13
38,3 triéu tan.

Anh: Pham Cung

Can c tinh hinh thyc hién cung c8p than cho cac nha may nhiét dién trong nhitng ndm gan day va nang
e sdn xudt, ché bién cda TKV, Tap doan du kién k& hoach tiéu thu than ndm 2019 13 40 triéu tan, trong d6
cung cap than cho cac nha may nhiét dién 13 31,90 triéu tan (k& ca phan nhap khau 4 triéu tan dé pha tron).

P& dap ng nhu cAu tiéu thy than trong nudc, ndm 2019, TKV xay dung k& hoach san xuat 39 triéu tan
than nguyén khai, ché bién 36 tridu tan than sach; phan thidu hyt s& nhap khau dé pha tron véi than san
xuat trong nudc thanh than dam b3o tiéu chuan dé cung cap cho cac hd tidu thu.

Nguén: vinacomin.vn
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Dong chi Ng6 Hoang Ngén - Nguyén Phé TGD
TKV duc bau lam Phé Bi thu Tinh Gy Qudng Ninh

- 2020, PONG CHi NGO HOANG NGAN DA TUNG GIU CAC CHUC VU Bi THU THANH UY

Tnuéc KHI PUGC BAU GIU CHUC DANH PHO Bi THU TiNH UY QUANG NINH, NHIEM KY 2015

MONG CAl; Bi THU PANG UY THAN QUANG NINH, PHO TGP TAP POAN CONG NGHIEP

THAN - KHOANG SAN VIET NAM (TKYV).

Sang 29/11, Ban Chap hanh
Pang bd tinh Quang Ninh khda XIV
t6 chic hdi nghj 14n tha 30 dé gigi
thiéu chiic danh Phé Bi thu Tinh Gy
Quang Ninh nhiém ky 2015 - 2020;
bau bd sung kién toan Uy vién Ban
Thuong vu Tinh Qy.

Trudc dé, Ban chap hanh Dang
b6 tinh Quang Ninh da thuc hién
quy trinh 5 budc dé giéi thiéu nhan
su kién toan Pho Bi thu Tinh Gy
nhiém ky 2015 - 2020. Theo d6,
Ban Chap hanh Dang bd tinh quyét
dinh gi6i thiéu cac dong chi Ngd
Hoang Ngan, Uy vién BTV Tinh Qy,
Bi thu Thanh Gy Méng Céi va dong
chi Nguy&n Xuan Ky, Uy vién BTV
Tinh Gy, Phé Cha tich Thuong truc
HDND tinh dé& bau gilt chirc danh
Pho Bi thu Tinh Gy, nhiém ky 2015
- 2020.

H6i nghi da ti€n hanh bau c(r bang hinh thic bd
phiéu. K&t qua c6 46/46 Uy vién Ban Chap hanh Dang
b tinh cé mét tai hdi nghi nhat tri bau dong chi Ngd
Hoang Ngan, Uy vién BTV Tinh Gy, Bi thu Thanh Gy
Méng Cai va dong chi Nguyén Xuan Ky, Uy vién BTV
Tinh Gy, Phd Chi tich Thuong truc HDND tinh gidt chic
danh Phé Bi thu Tinh Gy, nhiém ky 2015 - 2020.

Cung ngay, Ban Thuong vu Tinh Gy Quang Ninh 6
chtic HOi nghi can bd chd chdt cba tinh dé trién khai
cdc budc trong quy trinh gidi thiéu nhan suw quy hoach
Ban Chap hanh Trung uong nhiém ky 2021-2026.

Theo @6, Hoi nghi da tién hanh bo phiéu thuc hién
quy trinh cong tac gidi thiéu nhan su quy hoach Ban
Chap hanh Trung uong, nhiém ky 2021-2026 déi véi
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SAN CHAF HANH £

AHUA XIV _ LAN

Cédc déng chi Idnh dao tinh tang hoa chic mimg cac déng chi duoc bau
gilt chirc Phé Bi thu Tinh uy nhiém ky 2015-2020.

hai dong chi Ngé Hoang Ngan va Nguy&n Xuan Ky,
Phé Bi thu Tinh dy. K&t qua, hai dong chi duoc gidi
thiéu d3 dat s6 phiéu tan thanh cao.

Pong chi Ngé Hoang Ngan, Phé Bi thu Tinh ty
Quang Ninh sinh ngay 25/5/1966, qué quan: X3
Hoang Qué, TX. Béng Triéu, Quang Ninh. Noi & hién
nay: Trung Hoa, Cu Gidy, Ha Ni. Trinh d6 chuyén
mén: K§ su khai thac md ham 10; Thac s§ K thuat khai
thac ma. Trinh @@ 1y ludn chinh tri: Cao cap. Trudc khi
lam Bi thu Thanh Gy Mdéng Cai, dong chi Ngd Hoang
Ngan gitt chirc Bi thu Dang Gy Than Quang Ninh, Phé
TGD Tap doan Cong nghiép Than - Khoang san Viét
Nam; Dai biéu HDND tinh khéa XIIl.

Ngudn: vinacomin.vn
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__ LY THUYET LOT SANG CUA VAT LIEU
VA YEU TO ANH HUONG DEN VAT LIEU LOT SANG

NCS. NGUYEN TRONG TAI; GS.TS. ZHAO LI JUAN
Dai hoc Ky thuat Cong trinh Liéu Ninh - Trung Quoc
ThS. LE VAN LOI - Vién Co khi Ning lwong va M6 - Vinacomin

Sang duoc dung dé phan loai vat liéu thé cuc roi
nhu cat, séi, da dam, than da, quang kim loai... théng
qua cac 16 trén bé mat ludi sang (thudng goi la mét
sang). Dua theo kich thudc clia mat sang va s6 luong
ludi sang ma cd thé phan loai vat lidu thanh hai hay
nhiéu cap kich thudc khac nhau. Trong qué trinh
sang, cac vat liéu cé kich thudc I6n hon mat sang sé
nam trén bé mat ludi sang goi la vat liéu trén sang,
cac vat liu cé kich thudéc nhd hon mat sang sé lot
qua mat sang goi 1a vat liéu dudi sang.

1. Xac suat lot sang cua vat liéu

Qué trinh sang vat liéu 13 mét qua trinh ngau
nhién, phic tap, nguyén Iy co ban cba né 1a Iy thuyét
xac sudt lot sang cda cac hat vat liéu. C6 rat nhiéu
yéu t6 anh hudng dén hat vat liéu lot qua sang, chu
yéu 1a: d3c tinh cda vat liéu, két cdu cdng nghé va
tham s6 déng hoc cla sang. Tac gid Taggart (ndm
1944) va tac giad Gaudin (ndm 1939) da nghién clu
va dé xuat ra hé s6 tuong quan gitta kich thudc hat
vat lidu véi kich thudc mat sang va xac suat lot qua
sang cla vat liéu, xdy dung thanh co so Iy thuyét co
ban clia qua trinh sang:
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Hinh 1: Kich thudc vét liéu lot qua mat sang

trén phuong ngang

Gia s mdt hat hinh cau cé dudng kinh d dudi tac
dung cla trong luc ban than s& ty do lot qua mat
sang. Kich thudc cla day thép cdu thanh Ién IuGi
sang c6 duong kinh 13 b, chiéu dai mdt canh cla mat

sang hinh vudng 13 a, duoc thé hién nhu hinh 1. Xac
suat vat liéu lot qua sang

(a=d)
(a+b)2

N3m 1965, tic gid Mogensen ngudi Thuy Dién d3
dé ra ly thuy&t kha hoan chinh vé xac suat lot sang
clia mot hat vat liéu, d3 nghién c(u anh hudng cla
gbc nghiéng bé mat ludi sang ddi véi hat vat liéu lot
qua sang, chud trong dén viéc loai bd nhiing hat vat
liéu khé sang gay can tré ddi vé6i qua trinh lot sang,
sang tao ra phuong phap tinh xac suat lot qua sang.
Pong thoi tac gid cling chi ra xac suat lot qua sang
clia hat vat liéu theo phuong nghiéng vat liéu roi
xubng mat ludi sang nghiéng (hinh 2) nhu sau:

(a+bp—d)[(a+b).cos(a+3)—(1-p)b—d]
(a +b)’ cos(a+6)

trong do:

o - géc nghiéng cla ludi sang, do;

d - géc tao bdi phuong thang ding va phuong
chuyén ddng tuong doi cla hat vat liéu roi xudng
mdt ludi sang, do;

(- hé sb xét dén anh hudng cla va dap giit vat
liéu véi day thép cau thanh ludi sang roi méi lot qua
mat sang,

—2,84(14—0,0255)
a

p=e

Hinh 2: So d6 nguyén ly hat vt liu lot qua mat
sang trén mat Iudi sang nghiéng
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Hinh 3: Xdc suat lot sang cua vat lidu
trén mat sang nhiéu tang

Pong thoi, tac gid Mogensen con nghién clu qua
trinh lot sang cOa vat liéu trén sang cé nhiéu tang
lugi sang (hinh 3), dua ra cdng thdc tinh toan luong
hat vat liéu lot qua sang & tang ludi sang tha k nhu
sau:

B (n+k—2)! .
=Gy UP)

trong do:

n- sd 1an nhay trén mat sang cla vat liéy;

k- s& tang ludi sang.

Dua trén nghién ctu co ban vé xac sudt Iot sang
cla mot hat vat liéu don doc, tac gid Schultz va
Tippin vao ndm 1970 da dua ra phuong trinh phan
phdi cla hat vat liéu trén toan bd chidu dai ciia mat
ludi sang

n—1

" (n+k—2)!

2.a(k)= Z(n —1)!(k—1)!'pk (1-p)"

n=l1

Nam 1975, tac gia Breteton da giGi thiéu toan
dién vé Iy thuyét lot sang cla vat liéu.

2. Ly thuyét lot sang cha vat liéu

Chuyén dong ctia bé mit Iudi sang lam cho vat
liéu trén bé mat ludi sang phan tan va lot qua mat
sang, tr d6 nang cao hiéu suat cla sang. Thir nghiém
sang c6ng nghiép cho thay: véi cing mt loai vat liéu
duoc tién hanh x Iy trén cac ching loai sang khac
nhau sé ¢ hiéu qua sang khac nhau. Loai sang ¢
bé m&t c6 dinh cd hiéu suat sang thap nhat, thudng
dung dé x{ ly vat liéu cd kich thudc hat 16n. Sang
Iac cé hiéu suat sang khéng cao do tan s6 va bién
dd 13c nho 1am vat liéu truot trén bé mat sang va
chd y&u dua vao tu trong dé lot qua mét sang. Sang
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quay tron cling c6 hiéu sudt sang rat thap do vat
liéu thudng xuyén bj ket trén mat sang.

Pai véi sang rung ma néi, qua trinh chuyén dong
trén bé mat sang duoc phan chia thanh cac giai doan
chinh: tinh, roi rac 1dng 1o, phan tang va lot sang.
Giai doan roi rac 16ng |éo 13 giai doan tién dé cla
giai doan phan tang. Vat liéu phan tang trén bé mat
sang la hoan thanh diéu kién cda qua trinh sang. Vat
liéu lot qua mat sang la muc dich cba qua trinh sang.
B& mat sang rung & trang thai dao déng lién tuc,
trang thai tinh cda vat liéu chi Ia tam thoi va cd thoi
gian rat ng3n, muc dich & ché 13 vat liéu dat duoc va
tich Ity nang lugng dé chuan bj cho chuyén dong bat
Ién 1an tiép theo. Khi vat lidu trén bé mat sang cang
nhiéu thi qud trinh diéu chinh cac vi tri cta ching
theo c& hat dién ra khdng ngimg dé tién hanh phan
tang, 13 diéu kién dé qua trinh lot sang dién ra. Véi
mdt lugng 16n ¢& hat khéng dong déu cé kich thudc
to nho khac nhau tién vao bé mat sang, chi c6 mot
bd phan vat liéu tip xuc tryc tiép véi bé mat sang.
Ma trong bd phan vat liéu tiép xdc truc tiép véi bé
mat sang nay lai chi c6 mdt phan vat liéu co kich
thudc nhd hon mat sang, vi vdy phan 16n cac hat vat
liéu c6 kich thudc nhd hon mat sang lai nam rai rac
trén cac tang vat liu phia trén. Vat liéu nam trén
b& mit sang chiu tc dung cla ngoai lyc, chuyén
dong tuong ddi véi bé mat sang. Khi dong vat liéu roi
xudng mat sang, cac vat liéu & tdng dudi phat sinh
va cham vGi mat sang trudc, sau dé sé bj ddy nguoc
trd lai, phat sinh va cham gitta cac hat vat liéu & cac
tang gan nhau, dan dan hinh thanh cac va cham ¢
hudng truyén 1&n trén. Khi gitta cac hat cd kich thudc
I6n & tang dudi ton tai khe héd, cac hat & tang phia
trén co kich thudc nhd hon khe hd nay sé khong bi
vang |én do va cham. Cac hat nhd & tang trén nay
duéi tac dung cda khéi luong ban than né khi roi sé
khdc phuc stc can nhat dinh dé& dién vao khoang
tréng cdia khe hé. Qua trinh dao déng cdia sang rung
khéng ngung dién ra, cac hat vat liéu trén bé mat
sang cling vi vdy ma chuyén déng tuong ddi trén bé
mét sang va thuc hién qué trinh phan tang (cac hat
¢6 kich thuéc nhd 6 tang dudi, cac hat cd kich thudc
I6n & tang trén). Thé 13 dong vat liéu c6 kich thudc
khac nhau va cé vij tri hon loan ban dau dugc phan
tang trén bé mat sang. Cac hat vat liéu cé kich thudc
nhd hon mat sang s& lot qua ludi sang, cac hat c6
kich thudc 16n hon mét sang s& bj ddy qua thiét bi
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khac, qua trinh sang loc dugc thuc hién.

3. Cac yéu td anh hudéng dén qua trinh lot
sang cua vat liéu

3.1. Anh huéng déc tinh vét liéu

- DO 3m cla vat lidu:

Théng thudng, dé am vat liéu chia 1am ba loai: loai
thtr nhat 1a do 3m két hop- vat liéu va nudc két hop
ch&t ché véi nhau; loai tht 2 13 d 3m hap thy- nudc
ton tai trong cac khe nut cda vat liéu; loai thi 3 13
dd 8m bén ngoai- nudc bam & trén bé mit ngoai clia
vat lidu. Véi ba loai d6 dm k& trén thi hai loai dau
khdng c6 anh hudng ddi vai qué trinh sang, chd yéu
I3 @ m bén ngoai dnh hudng tién trinh cla sang.
Chuing t6i c6 nghién ctu vé hat than cé cap hat min,
do bé mat tiép xdc rat 16n nén nudc bam & bé mat
ngoai tuong ddi cao. Khi dd am bén ngoai vat liéu
vugt qua trén 7%, bé mat cac hat vat lidu hinh thanh
|6p mang nudc rat mong, dudi tac dung cua suc cang
bé mat mang nudc moéng, cac hat vat liéu gan nhau
dinh k&t lai thanh mot khéi 16n hon. Trong qué trinh
sang, mot phan vat liéu dang sén sét dinh lai trén bé
mét cba ludi sang, thoi gian sang cang dai thi chiéu
day cda I6p vat liéu sén sét nay lai cang day Ién, hinh
thanh mét tdm che phd moéng trén bé mat ludi sang.
Vi vdy ma hidu suat sang bi gidm di rd rét.

5 N\ |
70 \ /
. N\ /|
50 \

40 ; = . 5 \

30 L 1 1 L 1 L L L T TR TR N | i F—

01 23 456 7 8 9 1011121314 1516
' P im vit lidu (%)

Hiéu suit cia sang (%)

Hinh 4.Biéu dé quan hé gitia hiéu sut sang va do
am vat liéu.

TU biéu dd hinh 4, thay rang: Khi dd am vat liéu
tang tr 0% dén 7% thi hiéu sudt sang gidm cham,
tuong Ung gidm tir 100% xudng 90%; khi d6 am vat
liéu tang tU 7% dén 12% thi hiéu suat sang giam di
rat nhanh, tuong tng gidm tU 90% xudng 32%; khi
do am vat liéu tang tUr 12% dén 16% thi hiéu suat
sang lai tang Ién rat nhanh, tang tuong tng tir 32%
dén 78%, nguyén nhan chinh 13 do do 8m vat liéu

tang cao lam dd linh hoat clia vat liéu cling tang cao,
phuong phap sang khd dan dan chuyén sang phuong
phdp sang udt 1am hiéu sudt sang tang Ién. Than
nguyén khai dugc khai thac bang phuong phap ham
10 thuong c6 do am tir 7% dén 14% , st dung loai
sang thong thuong dé tryc ti€p tién hanh phuong
phdap sang khd thi hiéu suat sang |a rat thap.

- Ham luong bon cda vat ligu:

NéEu vat liéu cé chira hon hop dé dinh két (nhu
dat sét...), ngay ca khi ham lugng nho thi viéc sang
vat liéu ciling rat khd khan, do dat sét s& dinh k&t cac
hat vat liéu trén ludi sang lai v6i nhau. Ngoai ra, dat
sét cling rat d& bam trén ludi sang va che 18p mat
sang. Dai véi vat lidu dang dat sét va vat liéu dinh,
chi trong mot s& truong hop dac bigt cé thé dung
sang Véi Iudi sang kich thudc khd 16n dé tién hanh
sang. Khi sang khoang san cé tinh bam dinh cao thi
phai dung cac bién phap dac biét. Cac bién phap dac
biét nay bao gém: sang udt (phun nudc thang 1&n bé
mat vat liéu dang van dong trén mdt ludi sang); tach
bun trudc khi sang; lam kho vat li€u trudc khi sang.
Né&u dung nguén nhiét tU dién dé sdy Iudi sang va
khoang san am uét c6 tinh bam dinh cao thi cling cé
thé dat duoc hiéu qua sang rat cao.

- B3c tinh c6 hat cda véat liéu:

NG6i dén su anh hudng cla dac tinh cd hat vat
liéu @&n qua trinh sang la chd y&u néi vé ham luong
cla cac cdp hat cd v nghia quyét dinh 6 trong vat
liéu dau vao anh hudng dén hiéu suat cla qua trinh
sang. V6i a la kich thudc cldia mat sang va vat liéu
dau vao c6 kich thudc tUr di~ dy thi sy anh hudng
cla dic tinh cd hat vat liéu d&n qua trinh sang duoc
néu trong bang 1.
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Pac tinh c& hat vat li¢u

Anh huéng ddi véi qua trinh

sang

Cép hat c6 thé

Hat dé sang
(di<0,75a)

Dé dang lot qua khe hé giita cac
tAng vat liéu ¢ hat 16n dé tién

t6i va lot qua mat sang

lot mét sang

Kho lot qua khe hé giira cac ting

Cép hat khong

thé lot mat

(di<a) Hat kh6 sang | vat liéu ¢& hat 16n va dé tién t6i
A (0,75a~a) va lot mat sang, d& bi mac lai &
Vat liéu dau .
\ mat sang
Vao GA 2 2 14 /( h 14 h;{ 1
ay can tro cac cap hat co the lot
(di~d2)

Hat gay ra can
tro (dy= 1,5a)

qua mat sang trong qua trinh tién
t6i mat sang, dé bi mac ket lai &

mat sang

sang (d,>a) |Hat khong gy |GAy can tro rét it cac cap hat co
ra can tro thé lot qua mat sang trong qua
(dy>1,52) trinh tién t&i mat sang

Bang 1: Su dnh hudng dac tinh c& hat vét liéu dén qua trinh sang

Su anh hudng ré rét cta ddc tinh cd hat vat liéu
dén qua trinh sang 13 sir anh hudng cla cac hat dé
sang, cac hat khé sang va céc hat gay ra can trd déi
véi qua trinh sang. D&i véi sang vat liéu khd ma ndi,
ham luong hat d& sang trong vat liéu cang 16n thi
hiéu qua sang cang cao, v6i diéu kién ndng luc xa
Iy nhat dinh c6 thé dat hiéu suat sang cao. Do cac
hat d& sang cé kich thudc nhd hon mat sang nhiéu
nén dé dang lot qua mat sang, s6 luong vat liéu luu
lai trén Iudi sang giam di nhanh. Mdc d6 can tré ddi
véi cac hat kho sang ciing giam di nén tdc do va hiéu
suat sang duoc nang cao. Nguoc lai, khi d6 am cla
vat liéu dat dén mot pham vi nhat dinh, ham lugng
cGa hat nhd t3ng 18n s& 1am hiéu suat sang giam
di do céc hat nhd dé dang dinh k&t lai véi nhau va
ket trén m3t sang. Néu ham luong cla hat khé sang
va hat gdy ra can trd trong vat liéu dau vao 16n thi
du do am vat lieu cao hay thap cling rat khé sang,
khdng nhiing hiéu suat sang thap ma nang Iuc xa 1y
cling khéng cao.
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Anh hudng cta dic tinh vat liéu dén qué trinh
sang con bao gdm hinh dang cda vat liéu. D6i véi vat
liéu ma kich thudc ba chiéu gan gidng véi dang hat,
vi du nhu: hat hinh tron, hat hinh 13p phuong va hat
hinh da dién ... thi d& sang. Nhung déi véi vat liéu cé
kich thudc ba chiéu khac xa hinh dang dang hat, vi
dy nhu: tdm mdng, thanh dai ...thi lai rat khé sang.

- D3c tinh khéi luong riéng

Néu trong vat lidu, cac hat c6 cung khdi lugng
riéng thi khdng anh hudng nhiéu dén qua trinh sang.
Nhung khi vat liéu bao gém céc hat to, nhd cé khai
lugng riéng khac nhau thi anh hudng nhiéu dén qua
trinh sang va khdng giéng nhau. Néu cac hat kich
thudce 16n ¢é khéi lugng riéng nho, con cac hat kich
thudc nho cd khdi luong riéng 16n thi rat dé sang.
Nguoc lai, néu cac hat kich thudc 16n c6 khéi luong
riéng 16n, con cac hat kich nhod cé khdi luong riéng
nhd thi rat kho sang.
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3.2. Anh huéng hinh thic chuyén dong mat
luéi sang

Hinh thic chuyén ddng cla mat Iudi sang lign
quan dé&n muc do tach roi cda cac tang vat lidu trén
mét Iudi sang. Téc do, phuong va tan s chuyén
ddéng cla vat lidu hat nhd can lot Iudi so véi mat
lu6i sang anh hudng dén qua trinh phan tang va lot
sang cla vat lidu. Do d6, hinh thirc chuyén dong cla
thuyén sang cé anh hudng dén sy phan tang va qua
trinh lot ludi sang cla vat lidu. Vi du: su chuyén dong
clia vat liéu trén mdt sang tinh hoan toan dua vao
tac dung cla tu trong ma trugt trén mat ludi sang
nén hiéu suat sang thap. Trén mat sang rung, nang
lugng chuyén ddng cta vat lidu chd yéu dén tu su
dao ddng cla mat ludi sang, cac tang vat liéu khéng
nglmg chuyén dong dé tach rdi nhau, cac hat 16n
khdng ngling va cham va nhay trén bé mat ludi sang
nén hiéu sudt sang kha cao; trén mat sang tang
quay déu, do tach roi cla cac tang vat liéu khéng dd,
cac hat to va nhd ndm hdn tap véi nhau, 1am cho qué
trinh phan tang vét liéu khéng duoc lién tuc, téc dd
chuyén déng tuong ddi gitta hat 16n va mét ludi sang
kha thap, cac 16 mét sang dé dang bj tic, hiéu suat
sang thap. VAt liéu trén mat sang 13c thi chuyén
ddng chu yéu 1a truot doc theo mét Iudi sang, thanh
phan t6c d6 vudng gdc vé6i bé mat ludi sang kha thap
nén khdng ¢4 loi cho hat nho lot ludi sang, hiéu suat
khong cao.

PGi véi sang rung, hinh thic chuyén dong cla
mat Iudi sang gdbm cac loai sau: dao déng dudng
tron, dao ddng thang va dao ddng hinh elip. Trong
dé, hinh thirc chuyén dong theo quf dao tron cd kha
nang lam vat liéu tach roi nhau rat tot, c6 kha ndng
chdng ket hat vat liéu trén mat sang cao. Nhung
nhuoc diém 13 géc vang cla vat lidu trén sang 16n,
Iam gidm nang lyc van chuyén vat ligu. Dé nang
cao nang lyc van chuyén vat liéu thi phai tang goc
nghiéng dat sang dé tang toc dd chuyén dong cla
vat liéu. Nhung cdch nay lai [am cho co hdi lot sang
cla cac hat cd kich thudc gan bang mat sang giam
di. Sang rung c6 chuyén dong theo quij dao thang,
lam tach roi va sdp xép lai vat liéu khdng tdt, do
cac hat nhd khong dé dang ti€p can mét ludi sang
dé lot qua, nhiing hat da bi mac ket trén mét sang
khong dé& dang bat ra, 1am cho qua trinh sang xau di.
Nhung géc vang cda vat liéu trén mat ludi sang nho

nén nang luc van chuyén vat liéu kha cao. Théng
thudng, ludi sang cda loai nay duoc bé tri ndm ngang
hodc hoi nghiéng, c6 lgi cho cac hat cé kich thudc
gan bang mat sang lot qua sang, c¢& hat qua sang
ding quy cach. Ddi véi sang rung cé chuyén dong
theo qilly dao hinh elip, truc dai la huéng tang cuong
kha ndng van chuyén vat liéu, con chuyén dong theo
quy dao hinh elip truc ngdn 1a hudéng xuc tién viéc
tach roi nhau cda vat liéu. Do dd, loai sang nay hdi tu
cac uu diém va khic phuc cac nhuoc diém cla sang
rung dao ddng tron va sang rung dao dong thang
nén hiéu qua sang kha cao.

3.3. Anh huéng thong s két cau mat ludi

- B6 réng va dai cua Iudi sang:

Nhin chung, @ rong cia mat ludi sang sé quyét
dinh nang suat sang. D rong cdia madt sang cang
I6n thi ndng suat sang cang cao va nguoc lai. D9 dai
cGa mat ludi sang sé quyét dinh hiéu suat lam viéc
cla sang. DO dai cdia sang cang 16n thi hiéu suat lam
viéc cla qud trinh sang cang cao va nguoc lai. Dai
vdi sang rung, viéc tang do rong clia mat ludi sang
thuong bj gidi han béi tudi tho cla k&t cdu khung
sang. Thdng thuong, néu dd rong cla mat ludi sang
cang 16n thi tudi tho cla két cau khung sang cang
nhd. Con dd dai cta ludi sang sau khi dat dén mét gia
trj nhat dinh, néu ¢ tang dd dai thém nita thi hiéu
suat cla qud trinh sang cling chi tang 1&n rat it, thdm
chi hiéu suat khéng nhiing khéng tang 1én, ma con
lam tang kich thudc va trong lugng cda sang. Nang
suat sang va hiéu suat ca sang I3 hai chi tiéu clng
t6n tai va phuy thudc vao nhau, budc phai xem xét
chiing ddng thoi thi méi cd v nghia thuc té.

- Goc nghiéng cta mdt sang:

P& thuan tién cho vat lidu trén sang ra khdi sang
thi mat ludi sang duoc 13p dat trén mot gdc nghiéng.
G6c nghiéng cla mat ludi sang ¢6 quan hé rat mat
thiét d6i v6i nang suat va hiéu sudt cda qud trinh
sang. Goc nghiéng cla mat sang cang I6n thi téc dd
chuyén ddng hudng vé phia trudc clia cac tang vat
liéu trén ludi sang cang nhanh, ndng sudt sang cang
cao. Tuy nhién, néu gdc nghiéng cla mat ludi sang
cang Ién thi thoi gian luu lai cda vat liéu trén Iudi
sang cang bj rut ngan, co hdi lot qua mat sang cla
vat lidu gidm xudng, hiéu suat sang cling gidm theo.

- Kich thudc va hinh déng mét Iudi sang:

M3t sang cang I6n thi ndng sudt riéng va hiéu
suat cla sang cang cao. Kich thudc cla mat sang
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chd y&u duogc quyét dinh béi yéu cau va muyc dich
cla sang. Péi véi sang thong dung cho hat vat liéu
c6 kich thudc tuong déi I6n, nhin chung kich thudc
cGa mat sang gan bang véi kich thudc cla hat vat
liéu qua sang. Nhung khi yéu cau sang vat liéu c6
kich thudc kha nhé thi kich thudc cdia mat sang phai
lam I6n hon kich thudc cla vat liéu qua sang mot
chat. Con d@di véi sang déc thi kich thudc mat sang
phai 16n hon kich thudc hat qua sang rat nhiéu. Hinh
dang clia mat sang thuong gap gom cé ba loai chinh:
hinh tron, hinh vudng va hinh chit nhat. M3t sang
hinh tron va hinh vuéng cho vat liéu dudi sang co
hinh dang kha chudn, con mit sang hinh chi nhat lai
dé cho céc hat vat lidu dang tdm va dang thanh Iot
qua, nén mat sang hinh chit nhat thudng duoc ché
tao rat it. Nhung khi can sang vat liéu c6 do am va
dd bam dinh cao thi phai bd tri canh dai cia mat sang
hinh chif nhat thudn theo phuong chuyén dong cla
vat lidu trén ludi sang dé gidm thiéu stc can dsi voi
vat liéu trén sang, ngan hién tugng ket vat liéu trén
sang. Théng thuong, kich thudc cla mat sang cang
I6n thi ty 18 md mat sang trén mat sang cang cao.
Khi mat sang c6 kich thudc nhat dinh, ty 18 md mat
sang trén mdt sang cang I6n thi qua trinh sang cang
¢ loi, nhung d6 ciing cia mt sang va tudi tho clia
mdt sang lai cang giam.

4. Két luan

Sang la mot loai may dung dé phan loai vat liéu
dang cuc roi. Nguyén ly lam viéc clia may sang kha
don gidn nhung ly thuyét vé qua trinh sang kha phic
tap. Cho dén nay, cac nudc cé nén cdng nghiép phat
trién trén thé gidi d3 c6 rat nhiéu nghién ctu vé Iy
thuyét qud trinh sang va dat duoc nhitng k&t qua rat
t6t, Iam co sé cho viéc p dung vao tinh todn, thiét
k& va ché tao may sang. Tuy nhién & nudc ta, viéc
nghién ctu vé qud trinh sang va thiét ké ché tao
mdy sang van con kha han ché&, can phai hoan thién
va rat can su di sdu nghién clu cla cac nha khoa
hoc. D& sang c6 duoc cac thdng sd lam viéc thich hop
v6i mot loai vat liéu cé coly tinh, thanh phan cap hat
nhat dinh nao dé thi phai ¢ nhiing tinh toan chi tiét
trén co s6 ly thuyét chung vé dao dong ap dung cho
sang. Chinh vi vy, mdt chuyén dé nghién clu sau
vé sang rung quan tinh (rung theo qu{ dao tron) dé
phuc vu viéc tinh todn thiét k& cac loai sang la rat
can thiét. Bai bdo nay c6 mong muén gép mdt phan
nhd vao ndi dung chuyén dé nghién cu trén.
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ANH HUGNG CUA XU'LY LANH DEN TO CHUC VA
KHA NANG CHIU MAI MON CUA VAT LIEU CHE TAO
DUNG CU KHAI THAC MO

ThS. LE THANH BINH

Vién Co khi Nang luong va Mo - Vinacomin

Sv. BACH VAN

Pai hoc Cong trinh Ky thuat Liéu Ninh - Trung Qudc

Tém tat: K&t qua nghién ctu cho thay, xt Iy lanh & -75 °C (Shallow Cryogenic Treatment — SCT), sau
dé ram thap & 200°C cho thép AlISI-4140, AISI-W108 va AISI-D2 sau t6i lam gidm luong austenit du (44 +
82 %), 1am t3ng luong cacbit trong t& chiic clia thép (26 + 99 %), di kém véi su gia tang dd cing (7 + 14
HV), kha ndng chiu mai mon (9 + 32 %) va su suy giam do dai va dap (0,6 + 7,6 KCV). X ly lanh am sau &
nhiét d6 nito 16ng -196°C (Deep Cryogenic Treatment — DCT) d3n d&n sy gia tang dang ké kha ndng chiu
mai mon (21 + 99 %) trong khi d6 dai va dap it suy gidm hon hodc dugc cai thién (-5,6 + +1,0 KCV), d6 cing
cling dugc nang cao (10 + 56 HV), lugng cacbit tang (100 + 243%), con lugng austenit du giam (62 + 97 %).
TU khéa: x(r Iy lanh, x& Iy lanh 8m sdu, austenite du, mactenxit, cacbit, kha nang chiu mai mon.

INFLUENCE OF DEEP CRYOGENIC TREATMENT ON STRUCTURE AND WEAR
RESISTANGE OF MINING TOOLS MATERIALS

Abstract. It is shown that shallow cryogenic
treatment at -75°C (SCT) of AISI-P20, AISI-W108
and AISI-D2 steels led to a decrease in the amount
of retained austenite (44 -+~ 82%) and an increase in
the amount of carbides (26 + 99%) in the structure
of hardened steel, which is accompanied by an
increase in its hardness (74 + 14 HV) and abrasive
wear resistance (9 + 32 %) with a simultaneous
decrease in the impact toughness (0,6 + 7,6 KCV).
Deep cryogenic treatment at -196°C (DCT) led
to a significant increase in wear resistance (21 +
99 %), while the impact strength less decreased
or improved (-5,6 + +1,0 KCV), the hardness also
increased (10 ~ 56 HV), the amount of carbide
increased (100 + 243 %), the amount of retained
austenite decreased (62 +~ 97 %).

Key words: shallow cryogenic treatment,
deep cryogenic treatment, retained austenite,
martensite, carbide, wear resistance.

1. Giéi thiéu

Khi lam viéc, ddc biét |a trén da cimg va mai mon,
cac dung cy khai thadc mé nhu rang mdy khau, mi
khoan, rang gau xuc, mdi bda thdy lyc... chiu tai trong
va dap vai (ing sudt va cuong d6 mai mon rat 1on [1].
Do vay, ching thuong dugc ché tao tir vat liéu cé dd
cting, dd bén va kha ndng chiu mai mon cao la cac
loai thép cacbon trung binh va cao véi ham lugng

hop kim khac nhau. Ché dé xtt Iy nhiét thdng thudng
(Conventional Heat Treatment — CHT) bao gdm
nung dat dén trang thai austenit, git nhiét, t6i va
ram thap. T8 chuic clia thép sau CHT 13 mactenxit véi
mdt lugng austenit du nhat dinh va cacbit. Sy ton tai
cUia austenit du trong t6 chuc clia thép t6i chl yéu 13
do nhiét do k&t thdc chuyén bign tir austenite thanh
mactenxit trong qua trinh t6i M thap hon nhiét do
clia méi truong toi. Su hién dién cha austenit “mém”
lam gidm d6 cing, d6 bén va kha ndng chju mai mon
cla dung cu. M3t khac, dudi tac dung cla tai trong
va dap I6n trong qud trinh 1am viéc, mdt phan cla
austenit du chuyén bién thanh mactenxit. Do thé
tich 6 mang mactenxit 16n hon 4,3 % so véi austenit
nén dan dén kich thuéc clia dung cu tang lén, cé thé
gay anh hudng su van hanh 6n dinh cta thiét bj.

PE gidm Iuong austenit du va ting lugng cacbit
trong 16 chuc thép, déng thdi ndng cao dd cing va
kha nang chiu mai mon, SCT va DCT ¢é thé duoc st
dung nhu mét thao tac bd sung trong qua trinh xtr 1y
nhiét [2-6]. Bai bdo nay nghién cu anh hudng clia
cac ché dd xU Iy lanh Ién t8 chic, tinh chat co hoc
va khd ndng chdng mai mon clda thép AlSI-4140,
AISI-\W108 va AISI-D2 st dung dé ché tao cic dung
cu khai thac md. Thanh phan hdéa hoc cla cac loai
thép nay dugc thé hién trong bang 1:
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Bang 1 — Thanh phan héa hoc cta thép AlSI-4140, AlSI-W108 va AlSI-D2 st dung dé ché tao cac dung cu

khai thdc mé

o Mac thép
Nguyén to, %
AISI-4140 AISI-W108 AISI-D2
C 0,38 -0,43 0,70 - 0,85 1,40 - 1,60
Si 0,15-0,30 <0,35 0,10 - 0,60
Mn 0,75 -1,00 <0,35 0,10 - 0,60
P <0,035 <0,025 <0,030
S <0,040 <0,025 <0,030
Cr 0,80 - 1,10 <0,20 11,0-13,0
Ni - - ]
Mo 0,15-0,25 - 0,70 - 1,20
\Y - - 0,50 - 1,10
2. Cac phuong phép thir nghiém P
Cac mau thép xr Iy nhiét CHT duoc tdi trong dau +
va ram thap & 200 °C. Vi cac mau c6 xtr Iy lanh SCT 2
va DCT, ngay sau khi t6i dugc cho vao thiét bj diéu 4
lanh bang méi chat polyme (T = -75 °C) hodc nito E
ldng (T = -196°C), gitt tuong Ung trong 5 hodc 72 2 .
gio, sau dé ram thap. -
Luong cacbit va austenit du trong 6 chuc cla ,;///—/éj
thép dugc xac dinh bdng kinh hién vi Axioplan-2 >
thong qua phan mém KS 300 3.0. C4c gid trj dd dai B ,

va dap KCV va dd ciing HV duoc do tuong (ng bang
thiét bj do d6 bén va dap kiéu con I&c Zwick/Roell
RKP450 va thiét bj do d6 cing Zwick/Roell ZHU.

Th{r nghiém mai mdn mAau dugc thyc hién theo
quy trinh [7]. M3u hinh try (duong kinh 8 mm) dugc
I3p vao thiét bj th(r (so dd nhu trong hinh 1) vai toc
dd quay cua truc chinh o = 7,5 va/s. B4 granit 1
dugc st dung nhu la mdi truong mai mon. Dudi tac
dung cla tai trong khong ddi (100 N), mat dudi cta
mau thép 2 dugc mai mon trén da granit trong tong
c¢ong 50 phut va dugc do t6n hao khdi lugng Am mdi
10 phut (d6 chinh xac 1,0 mg). Quang duong mai
mon L dugc tinh theo c6ng thic L = 2oRot, trong
dé R = 18 mm I3 ban kinh qu dao chuyén ddng cta
mau trén vat liéu mai mon). Sau méi 1an do, tam vat
liéu mai mon duoc thay thé dé dam bdo m3u dugc
tiép xdc véi b mat mai mon mai.
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Hinh 1 - So 6 thiét bi thir nghiém khé ning chju mai mon:
1 — tam vét liéu mai mon (da granit); 2 —mau thi; 3 —kep mau;
4 —tryc chinh ctia may khoan ding; 5 — cong cu cap nudce lam mat

Tir cac diém k&t qua thi nghiém, dd thj tdng ton
hao khéi lugng £Am clia mau theo quing dudng mai
mon dugc xdy dyng, véi tang cla gdc tao ra bdi do
thi vai truc hoanh dugc goi la cuong @6 mon | [mg/m],
va nghich dao cia né dugc goi 13 kha nang chju mai
mon Ry, [m/mg].

3. K&t qua va thdo ludn

Cac k&t qua thi nghiém, trung binh s6 hoc cla ba
1an thi nghiém, dugc thé hién trong bang 2, bang 3,
cac hinh 2 va 3.



NGHIEN CUU - UNG DUNG -

Bang 2 - Anh hudng clia SCT va DCT dén lugng austenit du va cacbit trong 8 chic thép

Ham lugng austenite du, % Ham luong cacbit, %
M CHT tais-%F °C | tai [-)1(9:g °C CHT tais-%F °C | tai [.)1(;g °C
AISI-4140 <0,10 <0,10 <0,10 0,17 (+90§’393%) (+2£1)’35,;g %)
AISLWI0S | 221 | et e 619 % , | <010 | <or0 | <o
AISED2 | 15,65 (-822’,;8%) (-9%,%0%) 541 (+z65’,870%) (+ 110%,%14%)

S8 lidu trong bang 2 cho thay, SCT va DCT 1am gidm dang k& luong austenit du trong t6 chuic thép AISI-D2 sau
khi t6i, dong thoi cling dan dén sur gia t3ng 16n Iuong cacbit. Nhiét dd x(r I lanh cang thap, hiéu qua clia né cang cao.
Trong khi d6, anh hudng cda x(r Iy lanh [én thép AlSI-4140 va AISIHW 108 khdng I6n, nhung cling lam gidm t6i da luong
austenit du (vGi thép AISHW108) va tang 2 - 3,5 lan luong cacbit, ttr0,17 1én 0,58 % (v6i thép AISI-4140).

K&t qua thi nghiém mai mon trén tat ca cdc mau thép cho thay, t8n hao khdi luong clia mau phy thudc tuyén tinh
vao quang duong mai mon XAm = |-L (hinh 2), trong dé, cuong do mon | phu thudc vao loai thép va qua trinh xttly nhiét.

120 120 120
100 100 100
) o )
E 80 . o E 80 E 80 |
o g - o
2 E 2
E o 5 \ /‘/ . l\ // 200 |
0
) £ 40 ’ V'\/ Eal I
= 3 = = ™
| i 3 — —]
= e e
0 0 0 b—
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Quing dudng trwgt, m Quing dwong trugt, m Quiing duong trugt,m
a) b) c)

Hinh 2 — D6 thi =Am = f(L) cdia thép AIS4140 (a), AISHW108 (b) va AISI-D2 (c) phu thuc vao qua trinh xCr Iy nhiét
CHT (1), SCT tai -75 °C (2) va DCT tai -196 °C (3)
D06 dai va dap, d6 cimg va kha nang chiu mai mon clia thép duoc trinh bay trong bang 3 va hinh 3.
Bang 3 - Két qua thd nghiém tinh chat co ly va khd ndng chiu mai
mon cda thép sau khi xt ly nhiét CHT va xt Iy lanh SCT va DCT

s Phuong phap Két qua
Mic th Hong ph
ac thep xur 1y nhiét KCV, J/em? HvV Rw, m/mg
CHT 40,6 529 252
ot 33,0 536 31,1
AISI-4140 (-7.,6) (+7) (+23 %)
35,0 539 33,9
DCT (-5.6) (+10) (+35%)
CHT 5,1 707 31,8
ot 3.9 717 34.8
AISLW108 (-1,2) (+10) (+9 %)
5.1 730 38,6
DCT (+0) (+23) (+21 %)
CHT 3.1 694 57,1
2,5 708 752
AISI-D2 SCT (-0,6) (+14) (+32 %)
4.1 750 113,26
DCT (+1,0) (+56) (+99 %)
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Hinh 3 - Anh hudng cda nhiét dg xc Iy lanh dén tinh
chéat co ly va khd ndng chju mai mon cda thép
AISI-4140 (1), AISI-W108 (2) va AISI-D2 (3)

Theo cac két qua dua ra trong bang 3, so véi CHT,
khi gidm nhiét dd x{ Iy lanh, dd cing cla tat ca cac
mac thép déu tang (hinh 3, a), d3c biét 13 di vai thép
AISI-D2 (t3ng 56 HV khi DCT). Pdng thoi, thép nay
cling ¢6 sur gia tang 16n nhat vé kha nang chéng mai
mon (+99 %) (hinh 3, c). D6 dai va dap cla tat ca cac
mac thép sau SCT déu gidm, nhung sau do lai tdng
trd lai khi DCT, tham chi vai thép AISI-D2, d6 dai va
dap khi DCT con 16n hon so véi CHT (4,1 so vé6i 3,1
J/cm2). Sy khdc biét vé mic d6 anh hudng cla xr
ly lanh 1&n kha nang chdng mai mon cla thép Ia do
dc diém nay khdng chi phuy thudc vao do cing cla
thép ma con phuy thudc vao loai, kich thudc va luong
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cacbit trong t6 chu.

Thép AISI-D2 ¢ st cai thién manh vé do cing va
kha ndng chéng mai mon vi né chra mdt lugng dang
ké austenit du sau khi t6i (>15 %) va gan nhu hoan
toan chuyé&n thanh mactenxit sau DCT. Ngoai ra,
né c¢6 ham lugng cacbon I6n nhat (~1,5 %) va tong
lugng nguyén t6 hop kim (~15 %), sau khi DCT, mot
luong 16n cacbit nhd min tir mactenxit duoc tiét ra
(10,8 %).

Thép AlISI-4140 khdng cho thay sy gia tang I6n
vé dd cing (7 - 10 HV), tuy nhién cd su cai thién
dang ké vé kha nang chju mai mon (23 - 35 %), do
gan nhu khdng cé austenit du trong t8 chuc sau toi
dé bién ddi thanh mactenxit khi x(r Iy lanh. Su cai
thién nay 13 k&t qua cla sur gia tang s6 lugng cac hat
cacbit nhd min duoc tiét ra t&r mactenxit khi x{ 1y
lanh (tr 0,17 I&n 0,58 %).

Véi AISI-W108, dd ciing tang 23 HV va kha nang
chiu mai mon tdng 21,2 % lién quan dén viéc bién
ddi austenit du thanh mactenxit trong t6 chtic.

SCT lam gidm dd dai va dadp cla tat ca cac loai
thép dén cung mdt mic dd (~20 %). Tuy nhién, khi
giam nhiét dé x{ ly xudng -196 °C (DCT), o dai va
dap c6 su phuc hdi, thép AISI-W108 dat gia tri nhu
thép sau CHT, con thép AISI-D2 tham chi vugt hon
(4,1 so v6i 3,1 KCV). Su cai thién do déo dai sau DCT
c6 thé dugc gidi thich I3 do su phan bd dong déu cac
cacbit min va dong nhat tiét ra tU nén mactensit [8]
hoic lién quan dén nhiing thay déi vi cdu tric bén
trong chinh mactensit [5].

4. K&t luan

Tirk&t qua da trinh bay, cé thé k&t luan rang xr 1y
lanh c6 th& xem mdt nguyén cdng bd sung ddy hita
hen dé xr Iy nhiét vat lidu cac dung cu khai thac md
dé t3ng kha ndng chdng mai mon cla ching. Trong
truong hop nay, nhiét dé xtr Iy dugc uu tién nhat nén
la -196 °C, trong dé, cung vaéi su gia tang dd clng
va kha ndng chéng mai mon, dd dai va dap van dugc
bdo toan, thdm chi duoc cai thién.
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THIET KE TOI UU BO DIEU KHIEN DAI SO GIR TU CHO
HE TRUYEN DONG T-D CO MOMEN QUAN TINH THAY DOI

OPTIMAL DESIGN OF HEDGE-ALGEBRAS-BASED CONTROLLER APPLIED
INTHYRISTOR - DC ELECTRIC MOTOR SYSTEM WITH THE VARIABLE MOMENT OF INERTIA

Tém tdt: Bai bdo trinh bay gidi phdp méi trong
viéc didu khién hé théng truyén dong dién thyristor
- ddng co dién mot chiéu (hé T-D) nham nang cao
chat lugng didu khién t6c do ddng co. D4 13 sir dung
ly thuyét dai s6 gia t&r (HA - hedge algebras), day la
thuat todn thiét k& dya trén kinh nghiém cda con
nguoi vé doi tuong, luat didu khién doi tuong tur
d6 ta di xac dinh cac tham sd cdia ham dinh luong
ngl nghia, chon do do tinh mo cla céc gia tir va Iap
ludn xap xi dua trén phuong phap ndi suy véi dudng
cong thyc. Do d6 bd didu khién rat thich hop cho
ddi tugng cé tham s6 bién ddi, ma & day chinh 1a md
men quan tinh | cGa ddng co. Hé thdng diéu khién
¢4 hai mach vong diéu chinh [a su két hop bd diéu
khién PI & mac vong dong dién véi bo didu khién dai
s6 gia t & mach vong tc do dé tao gia tri dat phu
hop cho mach vong dong dién khi | thay d6i. Phuong
phdp thiét k& bo diéu khién gia t& (HAC) hién nay thi
viéc Iya chon tham sd o va B tiy v nén chua t6i uu
vé mat thiét ké&. Bai bdo dua ra cach tim ra tham sé o
va B 6i uu cho bd diéu khién thdng qua chi tiéu tich
phan. Chat lugng diéu khién toc do dong co khi | thay
dai duoc mo phdng trén phan mém Matlab&Simulink.

Tir khéa: Pai s6 gia t0, didu khién dai sd gia tu,
diéu khién mo va ing dung, diéu khién dong co mot
chiéu.

Abstract: This paper presents a new solution to
control thyristor-dynamic electric drive system for
improving the quality of engine speed control. This
solution applies HA-Hedge Algebras theory which is
an algorithm of design based on human experience
of objects and their control rules, from which, we
can identify parameters of quantitative semantic
function, select the degree of fuzzy measure
and make an approximative argument based on
interpolation method of real curves. Therefore, the
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ThS. LE VAN TUNG
Trudng Dai hoc Céng nghiép Quang Ninh

controller is well suitable for objects with variable
parameters, which is the moment of inertia of
the engine. The control system composes of two
adjustable loop circuits, a current loop circuit using
the PI classic controller and a speed loop circuit
using the Hedge Algebras - based controller to set
appropriate values for internal current loop circuit
when the parameter “J” changes. The HAC controller
design method now selects the parameters o and
3 are not the optimal design. The article presents
a method for finding the optimal parameters o
and B for the controller through the criterion of
integration. The quality of engine speed control
varies when the parameter “J" is simulated in
Matlab&Simulink software.

Key words: Linguistic domain, Hedge-Algebras,
Hedge-Algebras-based Controller, fuzzy control and
its applications, control of DC motor.

1. Gidi thiéu

Mac du b diéu khién PID kinh dién hién nay dugc
s(rdung da sd trong cac hé thdng diéu chinh tu ddng,
song né thuodng chi dp dung cho cho céc ddi tuong
da rd rang tham s6, ddi tuong 13 tuyén tinh. Nhu vay
thyc té chat luong khéng cao vé diéu chinh téc do,
vi du nhu ddi tuong diéu khién I3 dong co dién mot
chidu c6 tham sd | thay d6i. D& khic phuc cac nhugc
diém cua didu khién kinh dién thi hién nay diéu khién
thdng minh dang dugc nghién cdu va s dung rong
rii trong d6 ¢ diéu khién mo (FLC - Fuzzy logic
controller), dai s6 gia t(r (HA). Ly thuyét dai so gia tir
ra doi 13 sy phét trién cda ly thuyét logic ma, né han
ché& dugc mdt s6 nhuge diém cdia logic mo nhu khéng
6 toan tl kéo theo, khdng phai xay dung cac ham
lién thudc, hop thanh céc ludt, khdng phai gidi mo
ma chi tdp chung viéc xac dinh cac tham s6 cla ham
dinh luong nglr nghia dua vao viéc nglt nghia hda,
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chon d6 do tinh mo cla céc gia t& va Iap ludn xap
xi dua trén phuong phap ndi suy c6 dién véi duong
cong thuc. Tuy nhién, hién nay Iy thuyét dai s6 gia t(r
¢6 nhuoc diém 13 viéc chon tham s6 a va B 13 tay vy,
sai s clia bo diéu khién s& phu thudc v3o thuat toan
noi suy duong cong ngilr nghia [2], [4].

Bai bdo nay dua ra phuong phép két hop gitta bd
diéu khién PI véi diéu khién HAC dé diéu khién toc
dd quay cua dong co, tinh nang chinh cta bo HA Ia
giGip hé théng 6n dinh nhanh véi sy bién ddi tham s&
clia ddi tuong ma & day chinh 1a mé men quan tinh ()
clia ddng co va loai bd nhiéu tac dong vao hé. Trong
d6 cac tin hiéu sai léch e(t) bién thién trong pham vi
rong sé rat phu hop khi dua t6i dau vao cla bd diéu
khién HA, cac thdng tin s& duoc x Iy dé tao ra gia
tri dat hop Iy cho bd diéu khién Pl & mach vong dong
dién, dong thoi dua ra phuong phap tim tham s6 «
va B t6i uu dé nang cao chat luong cho hé thang khi
| thay ddi.

2. Xay dung hé thong diéu khién

a. Déi tuong nghién ciu

So db6 khdi va so dd cau tric hé truyén ddng dién:

.

Hinh 1. So dd khéi hé théng truyén déng dién

O day Ug — gid tr dién ap dat chd dao; Ro — bd
diéu t8c do; R; — bd diéu khién dong dién; BD — bd
chinh luu thyristor; M — déng co dién mét chiéu; ST —
cam bién do tdc dd; CK — cudn day kich tir.

Pong co mét chiéu kich tir doc 1ap cé cac thdng
sd sau: P =1 [Kw]; U= 220 [V]; | = 5,9 [A]; n = 1500
[v/p]; R,E = 4,17 [Q]; L,E = 0,1417 [H]; | = 0,055
[kg.m?].

R(p) [P 7;

Rw(p) Torl Ri(Topt 1) »

A

KO

Hinh 2. So dd cau tric hé théng diéu khién
b. Thiét k& bd diéu khién
- B9 diéu khién PID kinh dién [9]:
B6 diéu khién dong dién cé cau tric Pl duoc thiét
k& theo tiéu chuan t6i uu md dun:
1

0,091 1p

B0 diéu chinh tdc dd cé cau truc P duoc thiét ké
theo tiéu chudn déi xing: R (p) = 22,2

- Thiét k& bo diéu khién dai s gia t0 cho mach
vong téc do:

Strdung cac co s 1ap ludn Iy thuyét [1],[3] dé xay
dung b diéu khién HAC - Hedge algebras control).

Dua theo phuong phap thiét k& bo didu khién mo
(FLC — Fuzzy logic controller) sé Iya chon dugc tén
bién ngdn nglt dau vao UH, DUH va dau ra U nhu
hinh 3.

R, (p)=0,373+

UH,DUH, U
B MM NS i Ps PM F‘dl

=

=

0.6 0.8 1

L=
i
(%]
L=
&

Hinh 3. Ham lién thudc dau vao va ra

Chuy@n cic nhadn ngdn ngl trong dai s6 gia tU
cho ba bién UH, DUH va U nhu bang 1.

Chon bd tham s6 tinh toan: Viéc chon tham s6 a,
B IGc ban dau 1a tuy v [2], sao cho ludn ddm bdo o
+B=1.0day chon o =0,1;8=0,9,G = {0, Small,
W, Large, 1}, H™ = {Little} = {h.1}; g = 1; H* = {Very}
={h}p=1;fmSmall)= 06 =0,5; n(Very) =0,9;
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LLittle) = 0,1.
Do d6 w(h.q) =0,1; fm(Small) = 6 =0,5; fm(Large) = 1 - fm(Small)=1-0,5=0,5.

Bang 1. Chuyén sang nhan ngén ngit

NB = Small
NM = Little Small
NS = Very Small
ZE = AV

PS = Large
PM = Little Large
PB = Very Large

Tinh todn cac gid tri nglt nghia dinh lugng chung cho céc bién:
v(Small)=6-a..fm(Small)=0,5-0,1%0,5=0,45;

v(VerySmall) = v(Small) + Sign (VerySmall ) x

1
{ > fm(VerySmall) -0, 5[1+ sign(VerySmall) x ( — a)]fm(VerySmall)}
i=1

=0,45+ {—1} {0,9>< 0,5-0,5(1-0,8)x0,9x 0,5} =0,045;

v(LittleSmall) = v(Small) + Sign (LittleSmall ) x

-1
{ Y. fm(LittleSmall) — 0,5[1+ sign(LittleSmall) x (§ — oc)]fm(LittleSmall)}
i=-1

= 0,45—{—1}{0,1><0,5—0,5(1+0,8)><0,1><0,5} =0,455;
v(Large) =0 + a fm(Large) = 0,5 + 0,1x0,5 = 0,55;
v(VeryLarge)=v(Large)+Sign(VeryLarge)x
{ é fm(VeryLarge)—0,5[1+sign(VeryLarge)(p —o)fm(VeryL arg e)}
i=1
= 0,55+1(0,9x0,5-0,5(1+0,8)x0,9%0,5) = 0,595;
v(Little Large) = v(Large)+Sign(Little Large)x

-1
{ > fm(LittleLarge)—0,5[1+ sign(LittleLarge)(p — a)fm(LittleL arg e)}
i=-1

=0,55+{~1}{0,1x0,5-0,5(1-0,8)x0,1x0,5} = 0,505
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TUr cac k&t qua & trén ta s& xdy dung duoc bang SAM (Semantization Association Memory) va xay dung
dugc cac gia tri nglt nghia hda va gidi nghia nhu sau:

JUH UH 0,045| 0,45 /0,455 0,5 |0,505| 0,55 10,595
0,045 0,045
0,45 0,45
0,455 0,455
0,5 0,045| 0,45 10,455 0,5 |0,505| 0,55 10,595
0,505 0,505
0,55 0,55
0,595 0,595
| | | | | | )
UH - S .
UH_Uvsl | ' | ' ! '
0085 045 0455 05 osos 055 0.595
e —
dun_duwk I | | | ' |
0085 045 0455 05 0.505 055  0.595
o ! ! ! ! ! )
. 0 1
e | | | | | J
0.045 0.45 0455 05 0.505 055  0.595

Hinh 4. Chuyén tuyén tinh cho cdc bién UH, dUH, U

Xay dyng dudng cong ngit nghia dinh lugng: Trudc hét, tir cac gia tri trong bang 2 st dung phép tich hop
cac thanh phan Ia phép I8y Product tuc 13 phép AND trong cdc ménh dé diéu kién cla cac ludt ta sé tinh
toan dugc toa dd cac diém trong mit phang thuc (bang 3). Sau dé la viéc xac dinh quy dao thuc tUr cac diém.
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Bang 3. Toa dg céc diém truc toa do

Hoanh d6: Product (UH, dUH) | Tung d6: U
Product (0,5; 0)=0 0
Product (0,5; 0,045) = 0,0225 0,045
Product (0,5; 0,45) = 0,225 0,45
Product (0,5; 0,455) = 0,2275 0,455
Product (0,5; 0,5) = 0,25 0,5
Product (0,5; 0,505 ) =0,2525 0,505
Product (0,5; 0,75) = 0,275 0,55
Product (0,5; 0,595) = 0,2975 0,595
Product (0,5; 1) =0,5 1

1.2 4

1 o

.G /

0.z

o

0 0.z 0.4 0.6

Hinh 5. Buong cong nglf nghia trung binh
St dung Iap trinh M-file d& xay dung bo diéu khién dai s& gia t&r HAC (hinh 6).

CONTROL SPEED

Hac | gl w w1
Vsp 1
5

Pl -THYRISTCR - MOTOR

- ‘.-

"‘I

Hinh 6. So dé cau tridc mé phdng st dung bé diéu khién HAC lai
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¢. Phuong phdp xac dinh théng s6't6i uu cho bé diéu khién dai s gia tir

Chat lugng dong va tinh cba hé théng diéu khién dong co dién mot chiéu cd thé dugc danh gid riéng 1é
hodc theo tiéu chudn hén hop. O day st dung tiéu chudn tich phan dé danh gia chat lugng cla hé théng vi
phuong phap nay rat thuan tién trong cong viéc tinh todn, timrahé s6 o va [ t8i uu cho bo diéu khién.
N&u tin hiéu ra y(t) va cling véi né sai léch e(t) & dau vao ta c6 cdng thic dé danh gid chat lugng hé & qua
trinh qud doé nhu sau:

+00
J, = [ € (tdt (1)
0

Khi xét dén tdc do bién thién cla sai léch e(t) thi ta c6 cng thic:

+00
o= Tles 8,
0 dt

y:Trong s6 dé danh gia d6 toc dd thay ddi cla sai léch (cling nhu ctia d4u ra) so véi binh phuong sai léch.

Théng qua viéc thay ddi gié tri cla thams6 a., B valuén ddmbdo o + B =1 vakhi )y, J; dat gid tri
nho nhat ta sé tim ra dugc tham s6 t6iwu o, [ cho bd diéu khién dai so gia tu.

3. K&t qua tinh toan va md phéng

a. Xdc dinh tham sé6 o. , 3 sao cho J; min

Sau khi xay dung dugc bo diéu khién HAC véi lya chon tham s6 ban ddula o =0,1va B =0,9tasé st
dung cong thirc (1) @é tim rathamsé o va [ t6i wu sao cho J; min.

CONTROL SPEED

T
—b@%} LI , . ]
Wsp e J

¥

un |

Pl -THYRISTCR - MOTCOR

L

3 1
5

¥

[
Ll

%4

Hinh 7. So d6 mé phdng tim a. va 3

Yy

Bang 4. Bang gia tri tiéu chudn tich phan J;

TT o B I

1 0,1 0,9 1,1726327736924
2 0,2 0,8 1,1544039367469
3 0,3 0,7 1,1416260642818
4 0.4 0.6 | 1.1333660007328
5 0,5 0,5 1,1313648178246
6 0,6 0,4 1,1328038445365
7 0,7 0,3 1,1314445273527
8 0,8 0,2 1,1340645461928
9 0,9 0,1 1,1585933015456
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Tirbang 4 ta nhan thay dé chat luong clia hé thang 13 8t nhat, sai sO 1a nhd nhat thi bd diéu khién tdi uu
khi oo =0,5va P =0,5, khi @ néu chi tiéu hé théng dugc tinh theo céng thic (1) thi

1= Jmin=1,1313648178246.

b. Xac dinh thamsé o. , 3 sao cho J> min

Khi danh gia chat lugng hé thdng ma can quan tdm dén t6c dd bién thién cla sai l&ch e(t) ta s(rdung cdng
thitc (2). So dd cau tric mé phdng nhu hinh 8.

CONTROL SPEED
+
Ilpe® we |l N
e .
5

Pl -THYRISTOR - MOTOR

¥

Jmin

K- |=

Hinh 8. So @6 mé phdng tim o va [3

S{r dung phuong phap thuc nghiém va md phdng khi thay ddi cdc hé s6 o va B dé tim gia trj J, min.
So d6 mé phéng (hinh 8) va bang thong ké cac gid trj ), khithay d6i o va P .

Bang 5. Bang gid tri tiéu chudn tich phan />

TT o B I
1 0,1 0,9 8,8599779085695
2 0,2 0,8 8,7321129366111
3 0,3 0,7 |8,5817053922451
4 0.4 0,6 |8,6621658741044
5 0,5 0,5 |8,5720088469371
6 0,6 0,4 |8,6277980347970
7 0,7 0,3 |8,8610033359960
8 0,8 0,2 |9,0340047189499
9 0,9 0,1 9,4036453332397

T bdng 5 ta nhan thay dé chat luong cla hé thdng 13 t8t nhat, sai sO 3 nhd nhat thi b diéu khién
téiwukhi o =0,5va [ =0,5, khidé néu chi tiéu hé thdng duoc tinh theo cng thic (2) thi J> = Jmin=
8,5720088469371.
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c. Két qud mé phéng mé men quan tinh J cia déng co thay doi

1600
1400
1200
1000
800
600
400
200
0

2000

1500

1000

500

0

0 M 20 30 40 &0 60 70

Hinh 9. Téc d6 dong co khi J =0,01375 Hinh 10. Téc d6 dong co khi J = 0,007

Nhan xét:

[kg.m?]

2000

1500

1000

500

0

Hinh 1

[kg.m?]

Speed

0 1III] 2I[] 3IE| 4.[] EIII] EIII] 70
1. Téc @6 dong co khi J=0,01 = 0,1 [kg.m?]

Qua két qua nghién c(u, tinh todn, md phdng trén Matlab va Simulink ta thay khi thay d6i mé men quén
tinh | cGla dong co thi toc do ctia ddng co thay ddi. Tuy nhién khi hé théng st dung b diéu chinh dai s6 gia tlr
& mach vong téc dd k&t hop vai bd Pl & mach vong dong dién thi chat luong dau ra cdia hé tét hon. Cac théng
sd vé chat lugng diéu chinh nhu sai l1&ch tinh, d6 qué diéu chinh, s 1an dao ddng cda hé truyén ddng déu
tot hon nhiéu so véi viéc dung bo diéu khién P k&t hop véi Pl kinh dién, dac biét 13 do qué diéu chinh va s&
13n dao dong. Qua k&t qud md phdng trén phan mém Matlab khi cho o thay ddi t 0,1 dén 0,9 ta thay ring
khi o0 =0,5, B = 0,5 thi k&t qud Jmin = 1,1313648178246 va Jomin = 8,5720088469371 khi ¥ = 1.
T6c dd dong co khéng cé dd qua diéu chinh, thoi gian dap (ng qua dé la 0,3 (s) va sai léch tinh bang khdng.
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4. K&t luan

Bai bdo d3 dua ra dugc phuong phap méi xay dung bd didu khién dé 13 st dung Iy thuyét dai s6 gia .
Mt bo didu khién dai s gia t lai véi cau tric va thng s6 thich hop, toc d6 dong co duoc diéu khidn bam
theo tdc do dat rat tot khi thay ddi md men quan tinh | va st dung chi tiéu tich phan dé tim dugc tham s6
t6i uu o , B clia bd diéu khién dai s8 gia td. Cac phuong phép thiét ké déu dugc kiém ching bang két qua
md phdng chimng 16 tinh ding dan thuat toan va cach thic xay dung bd diéu khién dai s6 gia tl lai cho hé
truyén déng thyristor - ddng co dién mdt chiéu. Dong thoi bai bdo dua ra phuong phdp méi tim théng so tdi
uu cho bd didu khidn HAC trong viéc thiét k& cac hé théng tu dong trong cong nghiép.
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ANH HUOGNG CUA CAC THONG SO HINH HOC
VA CHE DO LAM VIEC CUA TANG KHAU DEN
HIEU QUA CHAT TAI THAN LEN MANG CAO

NCS. NGUYEN KHAC UINH - Truong Pai hoc Mé Xanh - Petecbua
ThS. LE THANH BINH - Vién Co khi N3ng luong va Mé - Vinacomin

1.D3t van dé

Ngay nay, than van [a ngudn nhién liéu quan trong
cung cap nang luong cho cac nganh céng nghiép cla
Viét Nam cling nhu cac nudc trén thé gidi, gidp dam
bdo an ninh ndng lugng cda timg qudc gia. Xu hudng
hién tai va tuong lai gan, da phan st dung phuong
phap khai thac ham 10, trong khi cdc md than 16
thién s3p dén gi¢i han. Ap dung co giéi héa dong bd
trong khai thac ham 10, bao gdm gian chéng tu hanh,
mang cao, may khai thac 13 budc di ding dan cda Tap
doan Than - Khodng san Viét Nam, theo chi truong
phat trién nganh than bén viing, gdn véi bao vé mdi
truong. Trong nhém cac may khai thac, mdy khau la
thiét bj quan trong duoc st dung réng rai & cac mo
than ham 10 trén thé giéi nho ¢ cac uu diém nhod
gon, lam viéc tin cdy va nang suat cao. Tuy nhién,
trong qua trinh 1am viéc, may khau than cling bdc 16
mot s6 nhuoc diém nhu chi phi ndng luong riéng cao,
sinh bui... [1, 2]. M6t trong nhiing nguyén nhan la do
viéc chuyén tai khéng thanh cong trong ving cit
cla tang khau l1én thiét bj van tai (mang cao). Tang
khau ctia may khau trong hé thdng co gidi hda khai
thac thuc hién chdc ndng co ban béc tach than khoi
nguyén khai va chat tai né Ién mang cao. Pay 13 bd
phan nhéd gon, cd k&t cau don gidn, lam viéc tin cay.
Tuy nhién, tang phia sau clla may khau khong thé
don sach than pha v& dudi nén trong qua trinh lam

viéc. That bai trong qué trinh chuyén tai than dong
nghia than da pha v luu lai 1au hon trong vung pha
V8, tdng thém qud trinh tai dap nhd va tudn hoan,
dan dén 1am gidm hiéu suat khai thac va ting ton
hao nang lugng riéng [2, 3]. Mac du vay cho dén nay,
trén thé gidi, ddc biét 1a & Viét Nam, c6 khéng nhiéu
cac cdng trinh nghién cu vé van dé nay. Do dé, viéc
nghién cltu qud trinh chat tai than Ién mang cao
nham muc dich tang hiéu qua khai thac bang may
khau duoc xem I3 rat cap bach va can thiét.

2. Co sé ly thuyét va phuong phap nghién cu

Theo nhiéu nghién ctu vé& van tai kidu vit cho
thay, van tai vat lidu roi trong mat phang ndm ngang
va mit phdng nghiéng cd ti 18 dién day vat liéu trong
kh6ng gian lam viéc khong cao, chi 0,3 - 0,4 [4]. Bén
trong dong vat liéu xay ra qua trinh tuan hoan, tai
trong tac dung Ién n6 theo nhiéu chiéu. Ban chat cla
qua trinh nay la dé7y vat liéu truot trén mat phéng
nghiéng cda canh xo3n va truot trén thanh 6ng. Do
ma sat cla vat liéu va canh xodn, khi tang khdu quay
sé kéo vat liéu chuyén dong theo va trugt trén bé
mat tang xodn hinh thanh géc 6k nhu hinh 1, sau
dé roi ty do hodc vuot qua tubin cda vit tai (tuan
hoan than). Day 13 nugc diém chinh cla van tai bing
vit xodn, 13m ting t6n hao ndng lugng riéng va kem
theo qua trinh dap nhd than khi vat liéu di chuyén.

Hinh 1 - V4t liéu di chuyén trong tang khau
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G6c 18ch cla vat liéu cé thé duogc xac dinh theo cbng thirc sau [5]:

sza)2

tgf+
e gcosf

6, =arcsin|

2R sy
{S[l—fl Ctg27+(27sz +1 +fzctgy]+f22]

Trong d6: y — géc nghiéng cla canh xoan, do; p
— gbc nghiéng cua tryc vit t3i véi madt phang ndm
ngang, do; R — ban kinh cda thanh 6ng cda vit tai, m;
S — budc cla canh xoan cda vit tai, m; f1 hé s6 ma sat
gilta vat lidu va vat liéu; f, — hé s6 ma sat gilta vat
liéu va bé mat canh xoadn; o — van tdc quay cla vit
tai, S'; g — gia toc trong trudng, m/s2.

Khi nghién cru mic d@d anh hudng cla cac thdng
s6 hinh hoc, ché d lam viéc cla vit tai va dic diém
clia vat liéu van tai 1&n gid tri cla goc ok dugc dua
ra trong cac nghién ctu [5,6], ¢ thé dua ra két luan
rang, gia tri dd 16n cda gdc Ok phu thudc rat nhiéu
cac yéu td, trong dé c6 géc nghiéng cda canh xoan,
hé s& ma sat gilta vat lidu va bé mat canh xoan, van
t6c quay cla vit tai. Khi goc 1éch cla vat liéu ok tang,
kéo theo lam t3ng mic dd tuan hoan than trong vit
13i kit

Ngoai ra, muic do dién day vit tai cling anh hudng
rat 16n dén nang suat cda vit tai, phu phudc vao cac
théng s va ché dd lam viéc [1,5]. Tang gid tri dién
day vit tai d3n dé&n lam t3ng hé s tudn hoan than va

£ , (D

2
2;TR[I—fl ctg27+[s] +1+fzctg}/]

+ +arctg

2R

ca hai hé sd nay déu c6 mdi quan hé chit ché véi van
toc chuy&n dong ctia may khau, van t6c quay cla
tang khau, dudng kinh cta tang khau va géc nang
canh xodn oi. H8 s6 tudn hoan dat gia tri nho nhat
khi g = 18+ 23° [1].

Da&i vai chiéu quay cla tang phia sau, khi khau,
than da pha v& dugc phan b trong khoadng khéng
cla tang khau nhu hinh 2. N&u chiéu quay cla tang
khau cuing chidu chuyén dong clia may khau thi v tri
dong than trong tang phan b8 nhu hinh 2 a. Trong
trudng hop nay, hiéu qua chuyén t3i 13 16n nhat, tuy
nhién dong than tap trung & khu vuyc pha va lai lam
can chd qua trinh cit. N&u tang khau chuyén ddng
nguoc chidu chuyén dong clia mdy khau, dong than
s& phan bd nhu hinh 2 b. Trong trudng hop nay, qué
trinh tai ddp nhd than Ia nhd nhat, tuy nhién, hiéu
qua chuyén tai thap do vat lidu roi khdi tang khau
ngay 13p Itc b mat lyc ddy tir canh xodn, ndm lai trén
duong di va trugt d6 lai phia guong than, ngay ca khi
may khau c6 bd tri tdm chan chat tai.

Fu.

%

.~ ®
Vd

Hinh - 2. Qua trinh hinh thanh dong than & mat cat két thuc cda tang khau

Goc nghiéng cla dong than ¢ cling 1a mét chi s6
quan trong, phy thudc vao hé sé ma sat cda than voi
bé mat cda canh xodn va tubin tang khau, va ti 18 voi
gdc léch ok. Khi gdc ¢ tang thi hiéu qua van tai sé
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gidm xuéng. Gidi han cda dong than dugc xac dinh
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vao cla qua trinh pha vd va lugng than luu lai trong
tang khau (xem hinh 2).
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TU nhiing phan tich & trén ta thay, dong than
khdng d& tai trén toan bd mat cdt cla tang khau
phu thudc vao cac théng s6 hinh hoc va ché dé lam
viéc clia tang khau. O cac mdy khau hién nay, tang
khau phia sau thudng cé chuyén ddng cling chidu
v6i chidu di chuyén clia may khau nhu hinh 2 a va c.
Trong truong hop nay, trén duong di chuyén thoat
ra khoi tang khau, dong than bj gidi han béi thanh
hép giam tdc, duong kinh tuabin va thanh mang cao.
Gidi han kich thudc clra s6 chat tai Iam tang can trd
di chuyén cla dong than, dan dén ting hé sd dién
day than trong tang khdu ma khéng bat nguén tir
tang nang suat cda qua trinh pha va.

Khi tdng van t6c chuyén dong clia may khau s&
lam tang dién tich m&t cat ngang cGa dong than phan
b& trong khoang khdng gian cla tang khau [7, 8].
Chiéu cao cdia dong than cang tang, hé s6 tuan hoan
than trong khong gian lam viéc cta bd phan cong
tac cang 16n. Khi xem xét ti mi qua trinh chuyén tai

7

than trong khodng khéng gian tang kh3u trén toan
bd qué trinh theo ban chat vat Iy, cé thé dé xuat
chia tang khau theo chiéu réng cla né thanh 3 qua
trinh nha riéng biét k& tiép 1, Il va lll (hinh 3). Vung |
la viing khdng cé qua trinh van tai, than bj pha hiy
tran sang vung Il nho sy trugt hodc déng nang duoc
cung cap tir lyc tdc dong cda rang cat. Vi vay, qud
trinh nghién nhd than trong khu vuc nay 1a manh
liét nhat. Vung Il 1a vung van tai than bj phd v& doc
guong cat. Luong than tang dan tUr vung | dén ving
Ill, vi vdy hé s& dién day tang khau cling tang theo.
Nhu da néi & trén, vung nay dugc cac nha khoa hoc
nghién cu mdt cach ti mi va chi tiét, vi dy nhu tinh
todn t6i uu goc va budc canh xodn. Cac nghién clu
nay da chi ra sd canh xoan thich hop nhat Ia 3 va géc
canh xodn tir 18 + 23°. Vung Il 1a vung d& tai than
Ién mang cao, dugc xem [ anh hudng dén tat ca cic
qua trinh trudc dé, tuy nhién lai khong duoc chd y
trong cac nghién clu trudc day.

W
1,0

11 11
B1 B2 B3 Lm
B

Hinh— 3. Hé s6 dién day tang khau \J theo chiéu rong tang: B— chiéu réng tang khau;
B1 - chiéu réng vong I; B2 — chiéu réng vang Il: B3 — chiéu réng vong Il

3. K&t qua va thao ludn

Xu thé khai thac than trong thoi gian hién nay
13 ddy nhanh san lugng va hiéu suat khai thac than.
Trén thyc t&, san luong khai thac than cang tang thi
lugng than khai thac cé kich thudc nhd d < 1 mm
cling tang theo (chiém téi 40% san lugng than khai
thac bdng mdy khau [9]), di nguoc lai véi tiéu chudn
va xu thé nang cao chat lugng sdn pham va gidm
t6i da chi phi san xuat. Viéc dap vun than lam tang

ton hao ning luong riéng cho qua trinh khai théc,
d&c biét theo nhiéu nghién cu, nhiing hat nho dudi
d < 0,1 mm c6 thé d& dang di vao khdng khi, 13m
anh hudng dén madi trudng lam viéc va an toan chay
nd. Ngoai ra trong nhiéu trudng hop, do am cao lam
tang kha nang bam dinh cda cac hat, gay kho khan
cho quad trinh van tai, ddng thoi bam dich vao thiét bj
gdy héng héc. Nguyén nhan trén c6 mét phan khéng
nhé do khéng thanh cdng trong viéc chuyén tai than
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Ién mdng cao.

Viéc tang t6c dd di chuy&n clia may khau dé ting
nang suat khai thac cling da dugc nhiéu nha khoa
hoc nghién ctu. Diéu nay cling ddng nghia véi viéc
tang nang suat van tai cda tang xodn. Tuy nhién,
viéc tang téc dd quay cla tang khau hién nay chua
kha thi do han ché bai van t6c cat than cla rang cat.

TU nhilng phan tich trén ching ta thdy rang,
c6 thé tang hidéu qua qua trinh chuyén tai than lén
mang cao bang cach giam chiéu réng gitta mang cao
va tang khau va ting dién tich clra s chat tai, dic
biét 13 & khu vuc ndm trén duong di chuyén clia dong
than khi thoat ra khéi tang khau.

4. K&t luan

Tirnhiing trinh bay & trén ta c6 thé dua ra nhiing
k&t luan sau:

- Qua trinh chuyén tai than 1én mang cao chua
duoc nghién clu hoan thién, van con nhiing ton tai
nhu chi phi nang lugng riéng lén, kem theo qua trinh
dap nhd than va sinh bui, 1am gidm dang ké hiéu qua
clia qua trinh khai thac;

- Nghién ctu quéa trinh di chuyén cla than dén
mang cao bang tang xoan duoc chi ré bang viéc xem
xét ba qud trinh lién tiép canh nhau: van tai than
trong mat dau cta tang khau, van tai than bang canh
x0an doc theo chiéu dai ctia tang xoan va chuyén tai
than qua clra s6 chat tai [lén mang cao.

- Can thiét phai tim kiém cac gidi phdp kY thuat
dé gidm muc dd tuan hoan va tai dap vun than, giam
can tré dong than trong qud trinh di chuyén bang
cach ting dién tich mdt cit cla clra s6 chat tai.
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MOT SO KET QUA NGHIEN CUU
TINH TOAN THIET K SANG RUNG TRONG NGANH CONG
NGHIEP MO TAI VIET NAM BANG LAP TRINH VA MO PHONG

Some results on study the calculation and design of vibrating screens used in Vietnames mining
industry by programming and modeling

Abstract: Vibrating screen is a kind of machine
for classification of the bulk materials. It is used
in the production processes and everyday life of
a human community many many years ago. Since
the seventies years of the XX century Vietnam
could indipendently design and produce double deck
Inertia Vibrating Screens with circular motion of
mark SQ- 2 to supply to mining industry. However,
the most of screens used in production processes
is imported. In recent years the demand for use of
high quantity coald increased, it makes us have to
build in adding the new coald preparation plants,
such as coald preparation plant Vangdanh 2 in
2017-2018 years. In order to design and produce
screeens of many sizes in a short time upon request
of the investor, it is necessary to know exactly the
technical parameters for the specific production
conditions. The solution to this work is only with
the help of Computer technology. In this direction
we established a common database to determine
the basic parameters of the Inertia Vibrating
Screens based on the theory in combination with
production experience by programming language
of Visual Basic 6.0. The design made by modeling
method in Inventor software. The results obtained
are also applicable in the designing of the other
vibration machines, for example vibrating conveyor,
vibrational area for compacting concrete, vibrating
centrifugal filter and etc.

1. D3t van dé

Sang 13 mdy dung dé phan loai vat lidu thé cuc
roi nhu cat, séi, da dam, than da, quang kim loai ...
Ngay nay, sang dugc s dung rong rai trong nhiéu
nganh san xuat céng nghiép nhu san xuat vat liéu
xay dyng, cdng nghiép mo, hda chat, ché bién néng

NCS PHUNG KHAC S¥, GS-TS ZHAO LIJUAN

Dai hoc Ky thuat Céng trinh Liéu Ninh-Trung Quéc
TS LA VAN TUU, ThS LE VAN LOI

Vién Co khi Nang lugng va Mé-Vinacomin

Idm san ...

Trong nganh cdng nghiép mo, chi riéng trong
nganh Than, cac sang rung véi nhiéu ching loai va
cd kich thudc khac nhau duoc st dung kha nhiéu
trong cac mo (tdch cdm khd) va dac biét nhiéu trong
cdc nha mdy sang tuyén than tap trung, (vi ding
nhiéu sang nén & Viét Nam thuong quen goi cac nha
ma&y tuyén than 13 “nha sang").

Pé dap Ung nhu ciu phat trién bén viing cla
nén kinh t& nudc nha theo quy ludt thj trudng, cé
su kiém soat clia Nha nudc, san luong than nguyén
khai toan nganh cling da c6 nhiing budc tang trudng
phu hop. San lugng than nguyén khai ndm gan day
nhat, nam 2017, dat 35 triéu tan. Trong giai doan
m&i, dé nganh than phat trién mot cach quy cd, bén
viing, nganh than d3 xay dung quy hoach phat trién
nganh giai doan 2015 - 2020 tdm nhin dén 2030.
Theo d6, muc tiéu khai thac dat (47..50) triéu tan
vao cudi ndm 2020; (51...54) triéu tan vao cudi ndm
2015 va (55..57) triéu tan vao cudi nam 2030 [3].
Vi san lugng 16n nhu vay thi ndng luc tuyén clia cc
nha mdy tuyén than hién cé nhu Clra Ong |, Clra Ong
II, Clra Ong Ill, Nam CAu Tréng, Vang Danh 1 13 khong
thé dap tng. Vi vay, di ddi véi khai thac, duong nhién
phai dau tu xay dung thém cac nha mdy tuyén than
méi véi cac Dy an nhu: tuyén Vang Danh 2, cong
suat 2 triéu tan/nam; Khe Than, cdng suat 2 triéu
tan/ndm; Trung tam ché bién va Kho than tap trung
vuing Hon Gay, cong suat 5 triéu tan/nam; tuyén Khe
Cham, cong sudt 7 tridu tan/ndm; tuyén Lép MY,
cdng suat 4 triéu tan/ndm.

PE tiét kiem ngoai té, tan dung tiém ndng co khi
trong nudc, cac don vi co khi, cac vién nghién ctu
trong nudc da manh dan tinh toan, thiét k&, ché tao
cac may moc thiét bj, sdn xuat vat liéu xay dung
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nham thay thé thiét bj ngoai nhap. Qua qua trinh st
dung céc thiét bj ché& tao trong nudc da bdc 1§ mot
s6 nhuoc diém co ban nhu chat lugng con thap, tudi
tho ngan, do tin cdy, d6 bén chua cao.

V6i su phét trién nhanh chéng ctia cong nghé
théng tin, nhiéu phan mém manh cla céng nghé CAD,
CAM, INVENTOR, SOLIDWORKS, ANSYS Workbench
.. A3 xuat hién va duoc (ng dung rong rai. K thuat
md phdng ngay cang phat trién, ing dung trong
nhiéu inh vuc, trong d6 ¢6 nganh ché tao may. May
va thiét bj san xuat rat da dang va phong phu vé
chding loai nén trong khudn khd bai bdo nay nhém
tac gid chi dé cap dén nhoém sang rung hién dang
duoc st dung trong cac nha may sang tuyén than
cia viing Quang Ninh va cac tram sang tai mé co st
dung sang rung...lam ddi tuong nghién ctu va 13 san
pham ctia du an.

2. Cac ndi dung nghién ctu

2.1. Banh gid tinh hinh ché tao, st dung sang
rung trong nganh céng nghiép Mé hién nay & Viét
Nam

Cac thiét bj ing dung nguyén Iy rung dugc st
dung trong san xuat cOa Viét Nam hién nay chu yéu
la hang nhap ngoai. Trudc day, nha mdy co khi Hon
Gay va Co dién Ubng Bi da ché tao thanh c6ng sang
rung quan tinh SR Q-2 theo thiét k& clia Vién May M
(nay la Vién Co khi Nang lugng va Mo - Vinacomin).
Bd phan gay rung cla sang la mdt tryc 1éch tam I3p
thém cac dia mat can bang. Qu{ dao chuyén dong
rung cla loai sang nay la mot dudng tron (gan tron).
Gan day, theo mau sang nudc ngoai, nha may Co khi
Mao Khé - TKV cling da ché tao thanh cdng sang SH
RIPL-FLO cap cho tuyén than Cra Ong. Nguyén ly
hoat dong clia loai sang nay tuong tu nhu sang SRQ-
2.D6i véi sang rung quan tinh tu can bang, tuy cling
duogc st dung nhiéu nhung chua dugc ché tao tron
b6, chi y&u chi ché tao méi than (thuyén) sang va
phu tuing dé stra chifa cac sang cli bi hdng ning. HOp
gay rung cua loai sang nay cho du |a clia Australia
hay clia Ba Lan, clia Nga déu c6 hinh dang bén ngoai
tuong ty nhau, déu la hdp kin. Hop gdy rung sang
rung ty can bang bi mon hdng nhiéu trong qua trinh
lam viéc 1au ngay duoc stra chita bang cach thay bi,
thay chi ti€t qua mon hét kha ndng lam viéc [2]. Tai
liéu k§ thuat vé hdp gay rung da dugc mot sd co sO
san xuat 18p dé phuc vu cho cdng tac stra chita co
dién tai chd, con viéc nghién ctu thiét k&, ché tao
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hop gdy rung va tron bd sang mot cach co ban, tur
khau tinh todn cac théng sé hdp gay rung dén khau
hoan thién ban vé thiét ké trén co sé tiép thu cac ky
thuat va céng ngh@ tién tién, trudc day chua cé diéu
kién va chua c6 don vj nao tién hanh.

Hién nay, mdt don vj cé tiéng trong Tap doan
cdng nghiép Than Khodng san Viét Nam vé ché tao
sang va phu tung dé I3 Cong ty ¢ phan Co khi Mao
Khé. Sang duoc ché tao 6 day la céc loai sang rung
theo mau sang cdc nha may tuyén than mua vé tu
cac nudc nhu Nga, Ba Lan, Trung Quéc, Ausralia,
trong d6 cé sang clla mdt s& hang ndi tiéng thé gidi
nhu Alllis Chalmers, Metso. Phy tiing dang k& nhat 13
bd gay rung (h6p ddng luc) va ludi sang dan.

Qua qua trinh khdo sat tinh hinh st dung va ché
tao cac loai may sang, hién nay & Viét Nam chdng toi
c6 mot s6 nhan xét sau day:

- Véi su phat trién manh mé cla c6ng nghé
thong tin va ky thudt mé phong chiing ta hoan toan
cd thé tu tinh toan, thigt k&, ché tao trong nudc cac
loai thi€t bj trén dé thay thé& thiét bj nhap ngoai véi
su tro gilp cda cac phan mém tién tién hién co.

- V6i kha ndng c6ng nghé cda nén co khi nudc
nha, chiing ta hoan toan c6 thé I3m chd céng nghé
va ché tao dugc cac san pham cé chat luong tuong
duong cdc thiét bi nhap ngoai néu ching ta ¢ nhiing
cdng trinh nghién ctu co ban, toan dién vé cac may
sang (sang rung).

2.2. Tinh todn, thiét k& sang rung bang ngén ngit
13p trinh Visual Basic 6.0 va mé phdng trén nén tang
3D Inventor

a. Co sg dit lidu

Sang I3 mot loai may phan loai san pham dang
cuc roi, né d3 duoc con ngudi st trong cudc sbng
sinh hoat thudng ngay cling nhu trong san xuat tur
xa xua. Trong qua trinh st dung, nguyén Iy lam viéc
clia sang dugc quan tdm hoan thién, theo hudng
nang cao hidu sudt va tudi tho. Da sd cac loai sang
thoi hién dai déu hoat déng theo nguyén Iy rung,
trong d6 rung theo quan tinh (qu{ dao chuyén ddng
tron hodc thang) chiém wu thé hon ca. Phuong phap
tinh toan thiét k& sang theo ndng suat cé nhiéu, vi
du phuong phap cla Vién nghién cu nhién liéu hod
thach hitu ich (UT'TI, Nga), phuong phap clia gido su
B.A. Bayman (Nga), nhung phd bién nhat 13 phuong
phap ctia Cong ty Allis-Chalmers (My). Theo dd, dién
tich lam viéc clia mat ludi sang rung quan tinh dugc
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tinh theo cong thuc [4] :

F= 2 m?
gxyxkxIxmxnxoxp’

trong d6 Q- nang suat tinh todn, t/h;

q - n3ng suat riéng clia 1 m? ludi sang, m3/(m2.h)

Y - khéi lugng thé tich roi clia vat lidu vao
sang, t/m>;

k, I, m, n, 0, p - cac hé s6 tinh dén sur anh hudng
cla ¢d cuc, cba hinh dang cuc, cla d 3m vat liéu vao
sang, cla phuong phap sang (khd hay udt) va hiéu
suat sang mong muén.

Vi cac dit liéu dau vao 1a ndng sudt yéu cau Q
(t/h), kich thudc cuc vat lidu ra (kich thudc mat Iudi
sang, mm), s6 san pham dau ra, thanh phan & cyc,

Back Next

1. Tinh mit sang trén: - Dién tich (F1 [m?])
- Bién d6 dao ddng (a1 [mm])

Back1 l Next

2. Tinh mat sang dwdi: - Dién tich (F2 [m*])
- Bién 46 dao déng (az [mm])

Back] l Next

3. Tinh lec 1én truc:
- Khéi lugng vt lidu trén mat sang hwdi trén (Ma [ke])
- Khéi lvong vit lidu trén mit sang lwdi dwdi (M2 [ke])
- Luc li tim cua dia mat can bang (Pu [N])
- Cong suit déng co din déng (Na [KW])
- Mé men xodn trén truc hép giy rung (Mx [N.m])

Back l l Next
4. Tinh 6 lan: )
- Phan lyc twa cia cac 6 (Ra, Rs [N])
- Chon kiéu 6 va ddc tinh cua 6
- Tuoi tho cua 6 (Lx [h])

]

5. Xudt di¥ liéu tinh todn:
- Ra cira s6 churong trinh (Window)
- Ra file (*.txt)
- Ra may in (Printer)

hinh dang va dd am cla vat lidu dau vao, phuong
phdp sang va hiéu suat yéu cau, ching toi da st
dung ngdn ngtt 13p trinh Visual Basic 6.0 [1] d& xay
dyng chuong trinh tinh todn véi so d6 thuat toan
theo cac khéi x Iy nhu trén hinh 1. K&t qua tinh
todn 1a cac théng sb lam viéc can cho viéc thiét ké
nhu dién tich 1am viéc cda tdm Iudi sang (m?), bién
dd dao dong (mm) va tan sd rung clia thuyén sang
(min™"), khéi luong dia mat can bang (kg), cdng suat
dong co dan dong... Pay la chuong trinh mé, ngoai
mdt s6 hé s6 phu thudc vao kich thudc mat udi sang
va thanh phan dé cuc 18y theo cac tri sd bat budc
theo ly thuy&t, may sé tu ddng tinh toan Iya chon
theo cdc m3 an (c6 hién thj tri s& trong textbox
hodic combo.box tuong (ng), cac dit lidu khac c6 thé
nhap tly y bang ban phim theo muc dich dit ra.

@

1. Khéi tao céc dif liéu méc dinh: (Q1. CD. ... p)

l

2. - Chon va tra ctru cdc div Liéu: (Q1, CD, ... p)
- Tra céc hé sé B1. B2 = f(a); k= f(B): 1= f(B): m = f(c)

l

| 3. Tinh dién tich mat lwdi sang trén (F1 [m?]) |

| 4. Tinh bién ¢ dao déng (a1 [mm]) |

Hinh 2-2. So @6 xit I khdi 1

(@

1. Khdi tao céac di liéu mic dinh: (Qz, CD, ... p)

l

2. — Chon va tra ctu cac dit ligu: (Q2, CD. ... p)
- Tinh lai thanh phén c& hat: B* = f(a)
- Tra céc hé sé: B1, B2 = fla); k = f{B); 1 = f{B); m = f{g)

l

| 3. Tinh dién tich mit i sin trén (F2 [m?)) |

| 4. Tinh bién 8 dao dong (a2 [mam]) |

Hinh 2-3. So db xik I khéi 2
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=

| 1. Khéi tao cac dt liéu mac dih: (M1, B, ) |

| 1. Khoi tao céc dit liéy mic dinh: (, 1, Py, ...,) |

| 2. Chon vi nhip cde dé liduw: (M1, B, ... fins) | |
| 2. Chon va nhdp cc di ligu mjc dinh: (L I, P, ..., D) |
3. Tinh va cén d6i kich thude mat lwéi sang: l
- Chon chi_éu rong theo diy tiéu chuin (B [m])
- Tinh chidu dai (L [m]) ‘ 3. X4c dinh phan Iyc tira cua cac 6 lin (Ra, Rs [N]) ‘

I

4. Tinh cac théng =6 1am viéc cha sang:
- Blén qﬁ dao ddng (a [mm]) )
- Tén s6 dao dong cia thin sang (n [ldn.min'])

5. Tinh ché dé tai 1én sang: @

- Géc hét vt lidu (B [d6]) A .
- Téc 46 cia dong vét lidu (v [m.s1]) Hinh 2-5. So dé xir 1’-_}; khoi 4
- Chiéu cao ctia 16p vét lidu trén cdc mit Tedi (hyha [m])
- Khéi lwong vét liéu trén cde mat ledi (Mo, M2 [ke])

I

‘ 4. Kiém tra tudi tho cia 6 lin (Ly [h]) ‘

6. Céin déi__ khéi l}rt_mg tham gia rung vé kich thirdc dia mét cdn bing: . -
- Téng khdi hrong tham gia rung (M: [ke]) ‘ 1. Xuat di lidy ra cira s6 chuwong trinh: (Window) ‘
- D6 day cia dia mat cdn bang (bqv [m]) l
7. Tinh d6ng co din déng: - Luc 1i tdm (P [N]) ‘ 2. Xuét dit liéy ra file: (*.txt) ‘

- Céng suit déng co (Na [KW])
- Chon d6ng co tiéu chuan

] ‘ 3. In két qua ra gidy (Printer) ‘

8. Tinh cac lec 1én truc:
- M6 men xoan (Mx [N.m])

- T hdng tam va tiép tuyén (P, Py [a]) @

(rb Hinh 2-6. So d6 xit Iy khéi 5

Hinh 2-4. So d6 xit [V khéi 3

Hinh 1. So d6 khéi chinh cta chuong trinh (flowdiagram)

#8 Ch--ng trxnh tYnh sung

#8 Ch-~ng trenh tYnh sung
File Help

File Help
| D | % ‘ Budc 1. Tinh matsang thd nhdt | D é Budc 2. Tinh matsang tha hai
P 1. Tinh méit sang trén dhamt=ang tEn 173.908

P 2. Tinh mat sana dusi
3. Tinh lc trén truc
4.Timh § con En
5. Ket qu

2. Tinh mat sang asai
3. Tinh bgc rén ruc
4.Tinh G con &n

5. Ket quid

Sangchun bi -

2
5
8
a
Ed
.
=
=

3=
s}
4

_ -
E—
B Thanda -
s
—

BAtasu Lo TIEn Hong | Hiy |
Bt dau Lo Tén Ber | Hiy |
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,

File Help

‘ [:7 é | Buc 3 Tinh Iy trén tryc b gay rung

1. Tinh mét sang rén
2. Tinh mét sang ou6i
P 3. Tinh luc trén truc
4.Tinh & con &n
5. Két qua

1. Tinh mat sang rén
2 Tinh mat sang dssi
3.Tinh ke irén ruc

P 4. Tinh & con Ein
5. Ket qui

=
=1 =
=
9
I
|«

Eétdtu Lo Hong i Hiy I Bt ady Lui [ TEn Hong I Hity |

Hinh 2. Giao dién chuong trinh tinh toan trén Visual Bacis 6.0

| ,

File Help

' .5 W

‘ | @ Budc 5. KBt qua tinh toan
1. Tinh ma&t sang frén
2. Tinh mat sang dudi
3. Tinh ke rén fruc

4. Tinh & con En
b5, Két qué
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@ Results - Notepad j Results - Notepad
File Edit Format View Help File Edit Format View Help
12. Téc G cla dong vat liéu trén mat ludi sang, v = 0.106 [m/s]
Béng k&t qua tinh todn sang 13. Chiéu cao cta I6p vat liéu trén mat ludi sang trén, h1 =0.187 [m]
14. Chiéu cao cla I6p vat liéu trén mat lu6i sang dudi, h2 =0.134 [m]
Thursday, Sep 6 2018, 12:13:00 PM 15. Khéi lugng cla dong vat liéu ndm trén mat luéi sang trén, M21 = 960.331 [kg]
16. Khai lugng clia dong vat liéu ndm trén mat ludi sang dudi, M22 = 691.085 [kg]
17. Khéi lugng téng cong tham gia rung, Mt = 9151.417 [kg]

1. Khéi lugng vt liéu clia mat sang trén, Q1 = 250. [t/h] 18. Bé day cla qua vang, bgv = 0.14 [m]

2. Dién tich cia mat sang trén, F1 = 1,689 [m*2] 19. Lyc ly tam cla qua vang, P = 50487.42 [N]

3. Bién do dao déng clia mat sang trén, a1 = 5.884 [mm] 20. Cong suat qﬂa doéng co dan dong, P = 15. [KW]
21. M& men xoan cta dong cd, Mx = 98.109 [Nm]

4. Khéi lugng vat liéu clia mat sang dudi, Q2 = 179.908 [t/h] 2. Ty sdtmyéq dong, idai = 2.086 [1]

5. Dién tich cla mat sang dudi, F2 = 4.05 [m"2] 23. Mo men xoan trén truc vao cla bd gay rung, Mxr = 192.452 [Nm]

6. Bién do dao dong clia mat sang dudi, a2 = 1.824 [mm] 24. Lyc tiép tuyén trén dueng kinh chia cla banh rang, Pt = 1184.323 [N]
25. Luc hudng tam trén dudng kinh chia cla banh rang, Pr = 405.061 [N]

7. Dién tich max clia mat ludi sang, Fmax = 4.05 [m*2] 26. Hiéu suét tinh toan cla Iudi sang trén, eta_tt1 = 95.98 [%)

8. Chiéu dai clia mat lu6i sang, L= 2 [m] 27. Hiéu suét tinh toan cla Iudi sang dudi, eta_tt2 = 90.654 [%)]

9. Bién d6 dao dong cla thuyén sang, a = 5 [mm)

10. Tan s6 dao dong cla thuyén sang, n = 710. [1/min]

11. Goc hat tung vat liéu trén mat ludi sang, beta = 65.416 [deg)

12. T8c d6 cla dong vat liéu trén mat Iuéi sang, v = 0.106 [m/s]

13. Chiéu cao cla I6p vat ligu trén mat lui sang trén, h1=0.187 [m]

8. Phén luc clia cac 6 trong mat phéng dimg, RA = 50869.92 [N]
RB = 51324.92 [N]
9. Phén lyc cla cac & trong mat phéng nghiéng, RA = 50052.84 [N]
RB = 52800.01 [N]

14. Chiéu cao clia I6p vat ligu trén mat ludi sang dudi, h2 =0.134 [m] 30. Vi tri 8 chiu tai Ién nht: B
15. Khi lugng ciia dong vat liéu nam trén mat ludi sang trén, M21 = 960.331 [kg] 31. Kiéu 6, Type = 0_8 con Ian tang tréng 2 day ty lya
16. Khéi lugng clia dong vt liéu nam trén mat ludi sang dudi, M22 = 691.085 [kg] 32. Ma hi¢u clia 6, Code = 22332CC/W33
17. Khéi lugng téng cong tham gia rung, Mt = 9151.417 [kg] 33. Butng kinh trong ctia 6, d = 160 [mm]
18. Bé day cla qua vang, bqv = 0.14 [m] 34. Bu?mg kinh n}goai cta 6, D = 340 [mm]
19. Lyc ly tam clia qua vang, P = 50487.42 [N] 35. Chiéu rong oia 6, B =114 [mm]
20. Cong suét clia dong co dAn dong, P = 15. [kW] 36. Khd nang ch!u lé! finh cla 6, Co = 1140 [kN]
21. M6 men xodn ciia déng co, Mx = 98.109 [Nm] 37. Knd niing chiu téi dong cla 6, C = 900 [kN] )
22. T§ s6 truyén dong, idai = 2.086 [1] 38. S6 vong quay gidi han cla 6 khi bai tro'n bang Td n1 = 1400 [rot/min] )
23. M8 men xo8n trén truc vao clia bd gay rung, Mxr = 192.452 [Nm] ) khi boi tron bang dau, n2 = 1800 [rot/min]
24. Ly tiép tuyén trén dudng kinh chia cta banh réng, Pt = 1184.323 [N] 39. HesGeclia 6, e =0.33 (]
25. Lutc hudng tam trén duéng kinh chia cla banh rang, Pr = 405.061 [N] 40. He s8 Y khi FalFr <= e clia 6, Y1= 2.1 [1]
26. Hiéu sudl tinh toan clia I16i sang trén, eta_tt1 = 95.98 [%] 41. He s8 Y khi FalFr > e clia 6, Y2= 3.1 ]
27. Hiéu sut tinh toan clia Iuéi sang dudi, eta_tt2 = 90.654 [%] 42 HesdYocad, Yo=2[]
43. T&i trong tuong duang dong cta &, P = 52.8 [kN]

28. Phén Iyc ciia céc § trong mét phéng dimg, RA = 50869.82 [N] 44. 86 vong quay clka 6, n =700 [rot/min]

RB = 51324.92 [N] 45. Tudi tho tinh theo gid clia 8, Lh = 303467.6 [h]
29. Phén Iyc ctia céc & trong mat phéng nghiéng, RA = 50052.84 [N]

RE = 52800.01 [N] Hét.

30. Vi trf 6 chiu ti I6n nhét: B

Hinh 4. Xudt két qua tinh toan
b. Ung dung phdn mém Inventor dé thiét k& 3D mé phdng sang rung
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NGHIEN CUU - UNG DUNG -
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Hinh 5. Thiét k& 3D cda sang rung trén phdn mém Inventor 2015

3. K&t luan

Sang 1a mot loai mdy dung dé phan loai vat ligu
dang cuc roi. Nguyén ly lam viéc clia may sang kha
don gidn nhung Iy thuyét vé qud trinh sang kha phic
tap. Cho d&n nay, cac nudc cd nén cdng nghiép phat
trién trén thé giéi da cd rat nhiéu nghién ctu vé Iy
thuy&t qud trinh sang va dat duoc nhiing k&t qua rat
t6t, lam co s& cho viéc dp dung vao tinh todn, thiét
ké& va ché tao may sang. Tuy nhién & nudc ta, viéc
nghién clu vé qud trinh sang va thiét k& ché tao
may sang van con kha han ché, can phai hoan thién

TAI LIEU THAM KHAO

va rat can su di sdu nghién ctu cla cac nha khoa
hoc. D& sang cé duoc cac thong sd 1am viéc thich hop
v6i mot loai vat lidu cd co ly tinh, thanh phan cap hat
nhat dinh nao dé thi phai cé nhiing tinh toan chi tiét
trén co sé ly thuyét chung vé dao ddng ap dung cho
sang. Chinh vi vy, mdt chuyén dé nghién ctu sau vé
sang rung quan tinh (rung theo quy dao thang) dé
phuc vu viéc tinh todn thiét k& cac loai sang la rat
can thiét. Bai bdo nay c6 mong muén gép mdt phan
nhd vao ndi dung chuyén dé nghién ctu thiét k& ché
tao sang cho nha mdy tuyén than Vang Danh 2.

1. Microsoft Visual Basic & lap trinh co so dir liéu/ Chu bién Nguyén Thi Ngoc Mai. Ha Noi,

“Gido dyc”, 2000.- 1071 tr.

2. Tuyén tap bao cao khoa hoc. Hoi nghi khoa hoc k¥ thuat M6 toan qudc lan tha XVIIL. Pa Ning,

8-2006 (pag. 514-516).

3. Quy hoach phat trién nganh than giai doan 2015-2020, tim nhin dén 2030. QD 403/QD-TTg
ngay 14/03/2016 va QP 1265/QD ngay 24/08/2017.
4. Cepro E.E. [Ipobnenue, usmensuenue u rpoxouenue.- M.: Hexapa, 1985.

- 285 c.
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GOC SANG CHE

DUNG CU LAP EP KHOA Vi VOM
CHONG LO

Nhiing ndm gan day, dé khai thac than ham Io,
m6i ndm TKV phai dao méi khodng 200 km dudng 1.
Theo d6, dé chdng gitt 16, hang tram ngan vi chdng
vom duoc dung 1&n. Trén méi vi chdng vom, thuong cé
2 bd khoa lién k&t cdt véi xa. Hai phan xa va cot cla
vi chéng vom lién k&t véi nhau nhor e ma sat, théng
qua b khda lién két , duoc goi 1a gdng vi 10. D& gitp

Bé dung cu I3p ép khda vi chéng vom
1- Kich thdy luc; 2 - B6 gd,; 3 - Thanh c6t + x3 vi chéng 10

ST. KS. CAO NGOC PAU
Vién Co khi Nang luong va Mé - Vinacomin

nhanh chéng I3p ghép (ép) 2 dau xa + c6t clia vi vom
v6i nhau (trudc khi I3p khéa gbng vi 10), dac biét 1a tao
ra lyc ma sat lam viéc tdi da, nhanh, tc thoi gitia cot
va xa, cac ky sur co khi mé da tao ra bd dung cu 13p ép
khda vi vom kha don gian va hiéu qua, dugc gidi thiéu
tai hinh dudi day.

Thdng so k§ thudt cda bd dung cy :

-Luc ép 150, kN
-Budc lam viéc cla piston: 150,mm
-Ap suat lam viéc : 20, MPa
-Khéi lugng bd dung cu : 13,kg

Nguyén Iy hoat dong cla dung cu nhu sau : Dau cao ap tir bom tay (hay tir tram bom) c8p vao khoang
dudi clia xy lanh, piston kich thy lyc (1) ddy 2 thanh thép “long mo” ctia vi vom (3) ép chat vao nhau, véi luc
ép t6i da P= 150 kN ( ~15 tan). Sau khi ngudi dung c6t 13p xiét xong khda gbng 10 thi thdo dung cu I3p ép ra.
Cong viéc hoan tat. P=150 kN 13 lyc ép ban dau max clia bd khda gong 16, thirong cao hon va 6n dinh hon kha
nhiéu so vai viéc chi 13p xiét b khda gbéng 16 bang tay (khéng diing kich thly Iuc ép trudc). Bang cach nay , bd
khéa vi vom cé thé I3m viéc tic thoi, 6n dinh, tin cdy véi dd Un truot 13 t6i thiéu ; Nang suat 13p dung vi vom

tdng Ién ro rét.

Tai liéu tham khdo: ZKMPW , Informator , Gliwice-1973.
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