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Nghién ciru, thlet ké va ché tao may tuyén than
huyen phu kiéu banh xe dirng
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Ngay nhén bai 6/9/2017; ngay chuyén phan bién 8/9/2017; ngay nhan phan bién 9/10/2017; ngay chp nhan ding 18/10/2017

Tom tiit:

Nha may sang tuyen than Vang Danh 2 1a m§t hang muc diu tw quan trong nam trong “Quy hoach phat trién nganh
than dén 2020, c6 xet trién vong dén niam 2030”. CAc thiét bi chinh ciia Nha may duge ché tao ¢ trong nuwéc theo Du
an KH&CN cép qudc gia “Nghlen ciru cong nghé, thiét ké va ché tao mét so thiét bi chinh cho Nha may sang tuyén
than Vang Danh 2 véi cong suit 2 triéu tin/nim”. Trong khudn khd Dw an nay, Vién Co khi Ning lwong va Mé
(IEMM-TKYV) da dugec B§ KH&CN giao thuc hién dé tai “Nghién ciru thiét ké va ché tao may tuyén huyén phi banh
xe ditng cho Nha may sang tuyén than Vang Danh 2”, gdm cac may MTHP-20 va MTHP-16, 1a nhirng thiét bi cong
nghé chinh trong toan b diy chuyén sian xuat. MTHP-20 va MTHP-16 di dwoc nghién ciru, thiét ké theo miu may
CKB-20 (do Lién X6 ché tao) véi mot sé cai tién va hoan chinh vé cong nghé, két ciu, vat liéu ché tao va da dwoc ché
tao bang cong nghé tién tién hién cé trong nwéc véi su tro givip ciia may CNC. Trong 2016-1017, cic may di dwoc

lip dit, chay thir ¢6 tai lién dong 6n dinh véi toan by diy chuyén san xuit va sin sang cho san xuit.

Tir khéa: Mdy tuyén huyén phit banh xe dieng, MTHP-16, MTHP-20, Nha mdy sang tuyén than Vang Danh 2.

Chi s6 phén loai: 2.3
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Quyét dinh sb 403/QD-TTg cua
Thu tuéng Chinh phu “Phé duyét diéu
chinh Quy hoach phdt trién nganh
than dén 2020, c6 xét trién vong dén
nam 20307 da dinh hudng san lugng
than thuong pham “Khodng 47-50
triéu tan/nam vao 2020; 51-54 triéu
tan/nam vao 2025 va 55-57 triéu tan/
nam vao 2030”. Theo dinh huéng do,
Tap doan Cong nghiép Than - Khoang
san Vi¢t Nam (TKV) s€ duy tri va nang
cip cac nha may tuyén than trung tim
va cac xudng, cum sang hién co & cac
mo, dau tu thém cic nha may tuyén
than méi cong suét 10n, cong nghé tién
tién. Nha may sang tuyén than Vang
Danh 2 (cong suit 2 tridu tin/nam) 1a
mdt hang muyc dau tu quan trong trong
cac nam 2015-1017 thudc quy hoach
trén. Cac thiét bi chinh ciia Nha may
duoc tu luc ché tao & trong nudc theo
Dy an KH&CN cip qudc gia “Nghién
citu cong nghé, thiét ké va ché tao mot
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s6 thiét bi chinh cho Nha mdy sang
tuyén than Vang Danh 2 céng sudt 2
triéu tan/nam”. Trong khuon khd Dy
an nay, Vién Co khi Nang lugng va Mo
(IEMM-TKV) da dugc B KH&CN
giao thuc hién dé tai “Nghién citu
thiét ké va ché tao mady tuyén huyén
phu banh xe dirng cho Nha may sang
tuyén than Viang Danh 2" gdbm 2 may
MTHP-20 va MTHP-16. Bay la nhiing
may cong nghé chi yéu trong day
chuyén san xuat cia Nha may sang
tuyén than Vang Danh 2. Viéc nghién
ctru ché tao thanh cong cic may néu
trén 1a yéu t6 hang dau quyét dinh hiéu
qua cua dau tu Nha may sang tuyén
than Vang Danh 2 va khang dinh kha
nang tu lyc ché tao nhitng may tuong
tu.

Phuong phap va néi dung nghién
cliu

- Tong quan vé cong nghé tuyén
than huyén phu.

- Khéo sat thuc té, danh gia uu
nhuge diém ctia may CKB-20 (Lién
X0) trong sudt qua trinh van hanh tai
Nha may sang tuyén than Vang Danh
1.

- Nghién ciru, thiét ké va ché tao
theo miu may CKB-20: Tinh todn
kiém tra cic tinh ning co ban, can
nhic chon Iya cac giai phap cong
nghé va két cAu, quyét dinh mot s6 cai
tién va hoan chinh, chon lua vat liéu
va lap ban v& ché tao cac may tuyén
huyén phu banh xe dimg MTHP-20 va
MTHP-16, bao dam phu hop ¢ muc
t6i da voi than nguyén liéu va yéu
cdu than san phim cua Nha may sang
tuyén than Vang Danh 2. Sir dung céc
phén mém nhu Autodesk, Autocad,
Autodesk Inventor... trong qué trinh
thiét ké.

- Ché tao may dugc thuc hién trén
cac thiét bi cong nghé tién tién hién
¢6 trong nudc vai sy trg gitp cua may
CNC.
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Abstract:

Vang Danh 2 Coal Screening Plant is an important investment item in the
“Coal Industry Development Plan up to 2020 with the prospect up to 2030”.
The main equipment of the plant are domestic products belonging to the
National Science and Technology Project “Research, design and manufacture
of main equipment for Vang Danh 2 Coal Screening Plant with the capacity
of 2 million tons per year”. Within the framework of this project, Institute
of Energy and Mining Mechanical Engineering IEMM-TKYV) has carried
out the subproject “Research, design and manufacture of vertical wheel
dense medium separators for coal dressing Vang Danh 2 Coal Screening
Plant”, including MTHP-20 and MTHP-16, which are main technological
machines of the production line. MTHP-20 and MTHP-16 have been
researched, designed according to the prototype CKB-20 (manufactured by
Soviet Union), improved and completed in terms of technology, structure,
and fabrication materials, and manufactured by the advanced technologies
available in Vietnam with the help of CNC system. In the period of 2016-
2017, they have been installed, tested with intermittently stable load with the
entire production line and are now ready for production.

Keywords: MTHP-16, MTHP-20, Vang Danh 2 Coal Screening Plant, Vertical
wheel dense medium separator.

Classification number: 2.3

- Lip dat va chay thir c6 tai lién
dong vai toan bo day chuyén san xuét
cua Nha may.

Tong quan vé cong nghe tuyén than
huyén phu

Tuyén than trong mdi truong huyén
phu (goi tit 1a tuyén than huyén phit)
vé ban chét thudc cac qua trinh tuyén
trong lyc trong moi truong long. Moi
truong long & day bao gdm nudc
(H,0), cac dung dich ndng va huyén
phi. Huyén phu thuong st dung hdn
hop nudc véi cac hat min khoang chét,
lo limg dudi dang huyén phu. Nguyén
1y tuyén huyén phu la: Huyén phu tao
ramoi truong nang, & d6 nhitng khoang
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vt ¢ ty trong nho hon ty trong huyén
ph s& ni 1én, trong khi nhirg khoang
vét ¢o ty trong 16n hon ty trong huyén
phu s& chim xudng.

Tuyén huyén phi c6 vi tri hang
dau trong tuyén than, nhat 1a d6i véi
céc loai than kho tuyén. Huyén phu
magnetite duogc dung phd bién, trén co
s nhiing dac tinh sau:

- Than c6 khbi luong riéng trong
khoang 1.300-1.900 kg/m?;

- ba tap co khéi lugng riéng trong
khoang 2.600-3.000 kg/m?;

- Nuée (H,0) c6 khdi lugng riéng
13 998,23 kg/m® & 293 K (20°C), trong
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khi magnetite (FeO.Fe,0,) c6 khdi
lwong riéng ~ 5.000 kg/m?3. Huyén phu
duoc tao ra boi cac hat min magnetite,
tron déu va ¢ trang thai lo limg trong
nudc, c6 khdi luong riéng t6i da 2.500
kg/m?.

Theo nguyén 13’1 hoat déng, cac
thiét bi tuyén huyén phu c6 thé duoc
phan thanh nhom cac may tuyén huyen
phu bé (chia tach trong luc don thudn)
va nhom cac may tuyén huyén phu ly
tam (két hop ung dung luc chia tach ly
tam). Cac may tuyén huyén phu tang
quay va banh xe (nghiéng va dung)
1a nhitng loai phd bién cia nhom thi
nhat. Xoay 16¢ huyén phu (cyclone) 1a
loai phé bién ciia nhém thir hai.

Cong nghé tuyén than huyén phu
da duoc ung dung thuong mai tur
nhitng nim giita thé ky XX va hién c6
vai trd chu yéu trong tuyén than trén
thé gidi. Trung Quéc, My, An D9,
Australia, Indonesia, CHLB Nga, Nam
Phi, CHLB buc, Ba Lan, Kazakhstan
la nhling nude c6 san luong than hang
dau, gop phan chi yéu vao tong san
lwong than cua thé gidi (~ 6,9 ty tin/
ndm vao ndm 2016 - coal and lignite)
[1]. Tai cac nudc nay, san luong than
tuyén huyén phu chiém ~ 50% so voi
20% tuyén ling, 15% tuyén ndi... O
Nam Phi, ty 1¢ tuyén than huyén phu
tham chi tdi trén 80%.

O Viét Nam, cong nghé tuyén huyén
phil da dugc tng dung tai cdc nha may
tuyén than trung tim Cua Ong, Hon
Gai, Vang Danh 1 va nha may tuyén
than cong ty PT.Vietmindo Energitama
- Indonesia v&i cac loai may tuyén
huyén phu banh xe (nghiéng va dung),
may tuyén huyén phu tang quay va
xody l6¢ huyén phu [2].

Khdo sat ve sif dung may CKB-20
tal Nha may sang tuyén than Vang
Danh 1

May tuyén huyén phu banh xe
ding CKB-20 (do Lién X6 ché tao)
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da duoc dua vao st dung tai Nha may
sang tuyén than Vang Danh 1 tir nim
1972, v6i cong suét ban dau 0,6 triéu
tan/nam. Cho t6i nay, may van dang
dugc sit dung két hop voi cac may
xody 16c huyén phu. Thuc té nhiéu
nim van hanh cho thdy may CKB-20
¢6 nhiing uu viét sau:

- Mic du co chi phi dau tu, chi
phi san xuét, dic biét 1a chi phi ning
lugng va chi phi bao dudng cao hon
tuyén lang, nhung may CKB-20 cho
hiéu suét thu hdi than sach cao, c6 thé
dat t6i 98-99% ddi voi than khé tuyén,
trong khi tuyén ling chi dat 92-93%.

- Méay CKB-20 tuong ddi thich hop
v6i than cdp hat 16n (10-250 mm), khé
tuyén, cho nang suét tuyén cao (> 500
tén/gi(‘y than dau vao), két cu gon, do
bén cao, hoat dong on dinh.

- CKB-20 c¢6 nhiing uu viét so véi
may tuyén tang quay: a) C6 2 dong
huyén phu, chiay ngang va dimg (may
tang quay chi c6 dong chdy ngang)
nén do 6n dinh huyén phu t6t hon; b)
Chiéu cao 16p huyén phu cia CKB-20
16n hon nén kha ning 1an d4 tap vao
than it hon; ¢) Gidi han trén cép hat
cua CKB-20 1a 250 mm (cua may tang
tréng la 100 mm) cho phép léy ra cac
loai than cuc la, 1b, lc; d) Ti€u thu
nang lugng it hon do khéng can dap
tr 250 mm Xuéng 100 mm va do chi
can quay banh xe thao d4 trong khi
mAy tang quay phai quay ca thung day
tai; e) Cho ty 1€ than cuc cao hon, ty 1€
than bun thip hon, giam tai cho khau
xu 1y bun.

Tuy nhién may CKB-20 ciling c6
mot sd nhuoc diém:

- ba vun U dong o6 day thung
tuyén can tro, thdm chi lam rung
lic va ding banh xe dung. Pay la
nguyén nhan chinh cta hién tugng
két cdu hop banh xe bi “van vo dd”,
gdy qua tai, thdm chi lam chay dong
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co din dong. Dé khic phyc, Nha may
sang tuyén than Vang Danh 1 da ting
cong xuit dong co ciia CKB-20 tir 5,5
1én 11 kW, rdi t6i 15 kW, may méi c6
thé hoat dong on dinh.

- Tiéu hao magnetite cao, khoang
2,95 kg/tén than sach.

Trong sudt qua trinh van hanh, may
CKB 20 di duoc cai tién va nang cap
mot s6 1an. Tur cudi thap ky 90, Vién
Co khi Nang luong va Mo da nghién
ctru, thiét ké va ché tao nhiéu bd phéan

San pham vao

; S

va phu tung cha yéu ciia may CKB-20
(banh xe thai, bo truyén dong...) [3,
4].

Thiét ké may MTHP-20 va MTHP-16

Céc may tuyén huyén phu banh xe
ding MTHP-20 va MTHP-16 duoc
thiét ké theo mau may CKB-20 véi
nhing cai tién nhat dinh. So dd nguyén
1y va két cu ctia may dugc thé hién &
hinh 1 va ning sudt tinh toan ctia may
mau CKB-20 duoc thé hién & bang 1.
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Hinh 1. So do nguyén ly (trén) va két cAu may tuyén huyén phii banh xe diing

(dui).

1. Mang cap liéu; 2. Dong liéu; 3. Thao san phdm nhe (n6i); 4. Thao vat théi (chim); 5, 6. Dong
huyén pha (diing va ngang); 7. Thung tuyén; 8. Banh xe ding (tai vat thai); 9. Bo truyén dong; 10.
Bo6 canh gat than (vat ndi); 11. Gau tai banh xe ding.

Bang 1. Nang suat tinh toan ctia may mu CKB-20.

Ning suét (t?in/gi(‘r)

C# hat : :
Huyén phu 1.500 kg/m’ Huyén phu 2.000 kg/m’
6-25 135 150
13-100 150 165
13-200 155 170
25-100 155 170
25-300 170 190
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Trong thiét ké, van d& duogc tap
trung giai quyét 1a khic phuc hién
tuong két chu hop banh xe bi “van vo
d6”, gy qua tai, c6 thé lam chay dong
co dan dong. Cac giai phap cu thé duoc
dé xuat 1a: Tang tan suat 1am sach d4
thai lang ¢ day thing tuyén it nhit 2
ngay 1 lan, thay vi 1 tuan 2 lan; dat
hé théng riéng cd thé x4 d4 vun dinh
ky & day thung tuyén, ma khong can
phai xa huyén phu; thiét 1ap ché do
bao v¢ dong co qua tai phu hop voi
ngudng cho phép lugng da ling & day
thung tuyén dé xa day kip thoi. Noi
dung thiét ké cai tién cha yéu 1a thay
vi dung 1 bo din dong 15 kW dugc
lap & 1 bén, nay dung 2 bo din dong
gidng nhau 2x7,5 kW dugc dit can
d6i 6 2 bén banh xe dimg. Can clr cua
cai tién nay 1a su tac dong ldn nhau
cua lyc can banh xe F_(do da tich tu
& day thung tuyén) va lyc dan dong
banh xe ding P (hinh 2). Gia tri F_
phu thudc vao ma sat cua loai da thai:

F=1G

Trong do, f 1a hé s6 ma sat gitta
da va thép; G 1a tong luc banh xe tac
dong 1én 16p da day thung tuyén, tao
ra boi tong khdi lugng cua banh xe
va khéi luong cua da thai chta trong
cac gau tai da.

Luc can F_tac dong nguoc voi
luc ddn dong banh xe dimg P. Trong
trang thai lam vi¢c qua tai, cac lyc P
va F_(c6 gia tri tuyét dbi bang nhau)
gdy ra momen xodn cho 2 thanh bén
banh xe. Khi banh xe duoc dan dong
can dbi ca tir 2 bén, gia tri P & mdi
bén chi con mot ntra. Khi 16p da vun
day thung ddy tao ra luc can F_léch
mot bén, né sé& bi luc din dong clung
phia, nguogc chibu, triét tiéu mot nira.
Khi do, gia tri momen xo0dn cac bén
thanh banh xe cling gidm di mot nia
va lam gidm khd nang gay ra, tham
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Hinh 2. So d luc can chuyén dong banh xe diing do da vun 6 day thung tuyén

gay ra.

1. Banh xe ding; 2. Gau tdi; 3. Thung méy tuyén; 4. Lop da vun & day thang tuyén.

chi triét ti€u hién tugng “van vo do”.

Mot cai tién khac 1a gin nhu toan
bo thung tuyén, banh xe ding duoc
lam bang thép khong nhidm tir SUS
304 (thay vi bang thép thuong nhu cua
CKB-20), nhim chéng su bam dinh
clia magnetite vao thanh thung tuyén
va banh xe.

Ché tao, lip d3
e tao, lap dat

Trong nam 2016, cac méy MTHP-
20 va MTHP-16 da duogc tu luc ché
tao tron bo, voi nang Suit va cac thong
s6 k¥ thuat theo dung yéu cau cia du
an dau tu Nha may sang tuyén than
Vang Danh 2 (bang 2). Qua trinh ché

Bang 2. Ddc tinh ky thuat thuc t&€ cha cac may dugc ché tao.

. g X May miu May dwoc thiét ké
TT Thong so Don vi
CKB-20 MTHP-20 MTHP-16
1 Bérong thung tuyén (dong san phim ndi) mm 2.000 2.000 1.600
2 Nang suét (than vao, 15-200 mm) tan/gio 190-240 190-240 150-180
3 Bénh xe dimg (gudng tai d4) Chiéc 1 1 1
Puong kinh ngoai mm 3.860 3.860 3.460
Rong (trong) mm 1.200 1.200 1.200
S6 gau tai Géau 8 8 8
Téc d6 quay v/ph 2 2 2
4 B¢ dan dong banh xe dimg Bo 1 2 2
Hop giam téc Hop 1 2 2
Dong co dién kW 1x15 2x7,5 2x5,5
5 B gat than Bo 1 1 1
Duong kinh banh gat mm 1.200 1.200 1.200
Bé rong banh gat mm 1.968 1.968 1.530
Téc do quay v/ph 13,5 13,5 13,5
Dong co dién kW 1x2,2 1x2,2 1x2,2
6 Kich thude bao (DxRxC) m ~ 5x5x4,5 ~ 5x5x4,5 ~4,8x4,2x3,6
7 Khbi lugng toan méay kg 16.000 17.277 16.290
33
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tao duogc thuc hién tai Nha may Ché
tao may - md thudc Vién Co khi Nang
lugng va Mo két hop voi Cong ty Moi
trueong cong nghé, Cong ty Co khi Viét
- Han, Cong ty Co dién Dai Duong va
Cong ty May dién Viét - Hung, ing
dung cong nghé tién tién hién co trong
nudc voi sy trog giap cia may CNC.
Céac may da dugc lap dit dong bo véi

toan by day chuyén san xuat ciia Nha

may sang tuyén Vang Danh 2 (hinh 3).

4/ ,i §

may sang tuyén than Vang Danh 2.

Hinh 3. Mady MTHP-20 do IEMM-TKV thiét k&, ché tao dugc lap dat tai Nha

Chay thif co tai

Trong 6 thang dau nim 2017, cic
may da chay thtr ¢ tai lién dong voi
toan bd day chuyén san xuat, gdom 4
dot: 3 dot dau, mdi dot trong ~30 gio
va dot 4 trong 61 gid. Than dau vao
dugc lay tir mé Vang Danh (bang 3),
v6i tong luong mau 1a 51.000 tan. St
dung huyén phu magnetite v&i khi
lugng riéng 1.960-2.000 kg/m?.

Chat lwong may di dugc minh

Bang 3. Phan tich do tro trong than nguyén liéu (1o giéng Canh Ga, Vang

Danh) [5].
Cép hat (mm) +100  50-100 35-50 1535  6-15 3-6 1-3 0-1 Téng
Ty phin (%) 11,59 12,92 9,22 1385 11,44 12,04 11,04 179 100
Do tro A (%) 40,63 42,98 39,54 3849 3573 2534 26,78 2846 3443
2 N A e
Bang 4. Cac dot chay thii va do tro A, clia san pham.
N Cic dot chay thir 1 2 3 4 Yéu ciu
1 S6 gio chay co tai 88 61
2 Luong than vao (tén) 33.565 17.473
3 DotroA SP(%)
Than sach 6,95-9.36 6,98-9.26 7.80-9,92 6,19-7.98 1-10
Than trung gian 27,78-32,18 27,70-43,31 32,26-39,66  31,04-40,84 ~31
Dé thai 77,52-82,34 76,78-82,69 78,34-80,27  79,90-82,21 >77
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ching bing cac dot chay thir lién
dong. Két qua nhu sau:

- Ning suat day chuyén dat 95-98%
(méc du do am than dau vao > 12%,
cao hon quy dinh do bi anh hudng
mua). Nang sudt may hoan toan dap

ung yéu cau.

- D6 tro A, ctia san pham tuyén dat
yéu cau (bang 4).

- Khoéng c6 hién tugng rung lac,
ding banh xe, dan téi viéc banh xe bi
qua tai, “van vo d6”. Viéc st dung vat
liéu thép khong ri SUS 304 khong bi
nhiém tir da lam ting tinh chéng mai
mon ctia thiét bi, giam lugng magnetite
bam dinh vao thing tuyén va banh xe.

- Mt 6 ton tai: Ty 1€ than cuc dudi
¢& con cao (khong phai 16i may tuyén
ma do giai phap van chuyén chwa thuc
su hop ly lam than bi v& vun); mirc do
tach dim gd chua that tt, boi ty trong
ciia gd dam bi thay d6i do thoi gian

ngam nudc.

Nhu vy, tinh nang cong nghé cua
cac may duoc ché tao hoan toan c6 thé
dap tmg yéu cau day chuyén san xuét
theo thiét ké: Tuyén than cap 15-200
mm bang MTHP-20 d¢ loai da trudc,
sau d6 qua sang tach huyén phu, rdi
qua MTHP-16, cho 2 san pham 1a than
sach va trung gian. Than trung gian dé
cép cho nhiét dién. Than sach duogc
tach, rira huyén phu va qua sang phén
loai ra cac san phdm cam tuyén, than

cuc la, 2a, cuc 4a, va cuc 5.
Ve ~
Ket luan

- Thiét ké va ché tao thanh cong
cac may tuyén than huyén phu banh
xe dung MTHP-20 va MTHP-16 da
khang dinh mot hudng di ding dén dé
phat trién bén ving cong nghé tuyén



than huyén phu ¢ Viét Nam.

- Ty luc & muc c6 thé dé ché tao cac
thiét bi tuyén than huyén phu thay thé
thiét bi nhép ngoai. Nganh co khi mo
Viét Nam néi chung va Vién Co khi
Néng luong va M no6i riéng da minh
chung khé nang thuc té ctia minh trong
viéc cung cdp cac may tuyén huyén
phu, ciing nhu mot sé may tuyén va
may phu trg khac nhu tuyén tur, loc
chan khong, thiét bi van chuyén... cho

nganh than va nganh khai khoang.

- Nhimg thiét bi tu luc ché tao c6
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chat luong dép tmg yéu ciu san xuét
va gia thanh thuong thdp hon nhap
ngoai. Tuy nhién can c6 chinh sach
khuyén khich va tao déu ra cho cac
thiét bj ndi va tiép tuc dau tu nghién
ctru dé nang cao chit lugng va thuong

hiéu cta ching.
LO1 CAM ON

Ching t61 xin trdn trong cam on
su ung ho cia B6O KH&CN, B Cong
thuong trong quéd trinh thuc hién

nghién clru nay.

Khoa hoc Ky thuat va Céng nghé n—
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