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9 UNG DUNG BI!“E'N BﬁI’FOUHIER NHANH
P XAC DINH TAN SO DAO DONG RIENG
cUA MAY KHOAN XOAY CAU CBLLI-250T

LE NGOC DUNG - Trwong Bai hoc Céng nghé Dong Nai
DANG VAN CHi - Trwong Pai hoc Mé-Dja chat

éng tac khoan ndé min la mot trong Ml}ng
( cong doan quan trong, quyet dinh dén san

lwong khai thac va hiéu qua san xuét kinh
doanh cla xi nghiép mé. Khoan la mdt qua trinh
phtrc tap va cé nhidu tham sé céng nghé anh
hwdng dén hiéu qua qua trinh khoan. Hién hay, &
cac mo khai thac 16 thién nwéc ta va dac biét
viing Quang Ninh, co cac diéu, kién dia chét rat
phrc tap, tinh chat co ly va do cling dat da thay
dbi véi bién do séng. D6 12 mdt trong nhirng
nguyén nhan chinh gay rung dong trong gua trinh
khoan. Rung qua mirc s& anh hwéng trwc tiép
dén tudi tho cua thiét bi khoan va may khoan. Mot
mét, chiing tao ra 6 nhiém tiéng 6n cong nghlep
mat khac rung lac manh, anh hwéng trec tlep dén
strc khde cla nguwdi van hanh. Gidi han vé do
rung da dwoc cac nha san xuat khuyén cao nham
dam bao do bén va tudi tho cha may khoan, strc
khée cho ngudi lao dong,..

Vi vay, viéc nghién cutru u’ng‘dung phép bién
ddi Fourier nhanh (Fast Fourier Transform) (FFT)
dé khao sat va phan tich rung dong cho may
khoan xoay cau CBEL-250T khéng chi ¢ tinh thoi
s va mang y nghia khoa hoc, né con cé y nghia
thwc ti&n, mang lai hiéu qua cho $an xuat. Trén
co s& biéu dd phd (Spectrum) rung dong co thé
can thiép vao hé théng diéu khién may khoan, lya
chon cac théng s céng nghé hop ly, phu hgp voi
dd cleng dat da, giam do rung cho may trong qua
trinh khoan.

Rung déng trong qua trinh khoan c6 thé xem
nhu mét co' ché dé kiém soat téc do quay va lyc &n
mii khoan. Trong mét s6 may hién dai, cac nha
san xult da tich hop cac thiét bi cdm bién do dd
rung. Théng tin vé& do rung tlrc thei hay dd rung
trung binh sé& la thong sé quan trong dé kiém sodt
cac thong sb khoan va téi wu hda néng suat khoan.
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1. Thwe nghiém do d6 rung [1], [5]

1.1. Xdc dinh vi tri do va déi tirgng do

Nhom té: gid da tién hanh do thyc té vé do
rung, thu thap_ sé liéu va tai liéu ky thuat trén may
khoan xoay cau CbLW-250T cua Nga, dang duwgc
str dung kha phd bién trén cac cong trwong khai
thac 16 thién nwoce ta, dac biét tai cac mo ¢ khu vyre
Quang Ninh. May d& van hanh, bao dudng va slra
chira, dac biét cac xi nghiép mé déu c6 mot doi
ngl can bd ky thuat co tay nghe kinh nghiém,
dwoc dao tao chuyén mén tét vé dneu khién va van
hanh loai may nay. Cac théng s6 ky thuat co ban ~
clia may khoan CBLLU-250T xem trong Bang 1.

Béng 1. Céc théng sb ky thuat chinh may khoan
CbLU-250T '

: - 2 5 . Giatri
Ne|  Cac thdng sb co ban Bon vi dinh e |
1 |Chiéu sau khoan t6i da m 32
2 | Téc dd quay ty khoan vong/phit| 150
3 |Ung lwc nén guong khoan tan <30
4 | Tbc d6 an sau mii khoan m/gio 0-65
5 [Téc d6 1én ty khoan m/phut <5
6 [Ap luc nén khi at 7
7 |Dddbcdudng dichuyéntdida | © do 10
8 |Dién ap cung cap v 400
a |Céng suat dat kVA 380

1.2. Thwe hién do va thu thap sé liéu do dé
rung [6], [7]

Rung dong trén may khoan xoay cau CBLLU-250T
dwoc lay truc tiép trén can khoan, vi day 1a noi xuat
hién va phat sinh cac hién two’ng rung déng do can
khoan chju anh hwdng trwe tiép clia diéu kién dia
chat mo, do cwng chia dat da. Vi vay, chang toi da
gan bé d& cua Card NI-MyRIO ngay trén can
khoan ctia Coéng ty Than Cao Son (xem H.1).
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Bang 2. Trich luoc sé liéu ghi do rung dang béng co so dir liéu Excel

A | B C D E F
1 Samples X-Axis Accele}-af-ioh‘{g}-X—Axis Samples - Y-Axis Acceleration{g}—‘:’-.&xi; Samples-Z-Ams Accelerahon{g} Z-Axis |
_2” - 5706 -1.00391 5706 -0.0390625 5706 0.0429687
3 5707 -0.933594 5707 0.03125 5707 0.03125
4. ‘ 5708 -0.96875 5708 0.0117187 5708 0.0976562
E 5709 -0.945312 5709 0.105469 5709 0.0664062
] 5710 -0.992187 5710 0.0195312 5710 0.0546875
7| 5711 -0.9375 5711 0.0820312 5711 0.0390625
8| - 5712 -0.984375 5712 0.054685 5712 0.0078125
9| 5713 -0.992187 5713 0.136719 5713 0.203125
10 5714 -1.00781 5714 0.0234375 5714 0.0351562
14 i) 7 5715 -0.980469 5715 0.144531 5715 0.238281
12 ' 5716 -1.00391 5716 0.0507812 5716 0.0664062
13 : 5717 -0.972656 5717 0.183594|~ 5717 0.28125
14| 5718 -0.972656 5718 0.0078125 5718 -0.0507812
15 5719 -0.984375 5719 0.171875 5719 0.175781
16 | 5720 -0.972656 5720 0.0625 5720 0.152344
17 5721 -0.964844 5721 0.136719 5721 0.222656
18 5722 -1.01953 5722 0.0507812 5722 0.199219
19 ‘ 5723 -0.941406 5723 0.046875 5723 0.0703125

Trong qua trinh thwc nghiém do do rung tai hién
trwong, nhom tac gida da st dung Card NI-MyRIO-
1900 cla hang National Instruments dé thu thap div
ligu. Giam sat bang phan mém LabVIEW voi cac tinh
nang két ndi giam sat trwrc tuyén, truyen nhan dir liéu
khong day bang song Wifi va két qua do dwoc tw
déng ghi lai trén co sé& di liéu Excel (xem Bang 2).

H.1. Lap thiét bj do trén may khoan
& Cong ty CP than Cao Son

. 2. ng dung Fourier nhanh (FFT) dé xac dinh
tan s6 dao déng riéng cho may khoan
2.1. Phwong phép bién dé6i FFT [3]
Phwong phap bién dbi FFT duoc stir dung trong
nghién-clru nay dé xac dinh cac tan sb dao dong

riéng co' ban clia may khoan xoay cau CBLLU-250T.
Phuwong phap FFT dung thuat_toan de bién dm
chudi di¥ liéu tr mién thdi-gian sang mién tan so.

Cdng thire co ban clia phwong phap la:
2p|

i er“’k 0,1,2....,N-1. (1)

Trong do X~ Blen dl liéu trong mién thoi gian; X -
Bién di¥ liéu mién tan s6; N=2"- Sé nguyén; t=j.At
v&i j=0-(N-1); j=\-1 la s phtrc.

D liéu mién tan s6 dwoc thé hién theo hai
cach: Mot |a pho bién d¢ xac dinh theo cong thirc:

A= X *2IN; ) (2)
Hai la phé cong suét, xac dinh theo cong thirc:
A=XEIN. - (3)

2.2. Ung dung FFT dé xdc dinh tdn sé dao
déng riéng cho may khoan [4]

Céc sb liéu do d6 rung dwoc Iy mau theo tirng goi
module theo thoi gian, mdi module chira dwoc 1024
mau data trong thdi gian 60 s (xem H.2). D liéu thu
dwoc théng qua x( ly FFT. Cong cy FFT trong phan
mém Matlab la mot qua trinh X ly va chuyén déi dov
liéu ttr mién thei gian (Time domaln) sang mién tan s
(Frequency domain) duwéi dang biéu dé phd (spectrum)
(xem so do nguyén ly H.4). Rung déng la khong on
dinh va ngAu nhién nén sé c6 nhiéu pho vi vay lay
phd trung binh. Phé trung binh sé& biéu dién cach thirc
rung déng tét hon do phép xt Iy trung binh lam t6i
thiéu anh hwdng clia cac thay déi ngau nhién va cac
xung nhiéu trong rung dong.
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H.2. Giam sat dd rung trén LabVIEW

CARDNI MYRIO ~ MAY TiNH GIAM SAT Wareform

Spectrum -~

Maiy khoan 'l : st«q— Fast Fourier Transform
CBLW-250T “—l-l-l-L;

H.3. So' db nguyén Iy xéc dinh tan sé dao déng riéng trén may khoan CBIL-250T

Két qua trén phd ba truc x-y-z sau khi xt Iy qua FFT dia chét do Cdng ty cung cap, vi tri khoan cé dé cimg
trong Matlab & d6 sau mdi khoan 6,0 m. Theo ban d6  d4t da f=11 cho hinh anh céc phé tan tai H.4, H.5, H.6.

Average Power Spectral Density
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Ayerage Power Spectral Density
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H.6. Hinh anh phé tan truc Z

- 2.3. Nhan xét

> Mat @ phd FFT truc X: quan sat & tan so trén
3 rad/s (>3*0,16 Hz=0,48 Hz) co bién dd gan nhw
khéng dang ké.

> Mat d6 phd FFT truc Y: cho théy cac tan sb
chl dao hién dién trong hai tin hiéu voi bién do dat
dlnh tai tan sb 2 rad/s (=0,32 Hz) bién dj dat 0, 13
m/s?; tan s6 26 rad/s v&i bién do dinh 0,17 m/s®.
Con 0 cac dai tan con lai bién dd dao dong <0,02
" m/s? dwo’c danh gia 1a thdp trong nguwdng cla
QCVN.

» Mat dd pho FFT truc Z: dai tan <33 rad/s co
bién do thap. Bién do dat dinh va rd net xuat hién &
phd tAn >33 rad/s, c6 10 dinh tan sb voi bién do
max tai f=55 rad/s(55*0,16=8,8 Hz). Sw xuét hién
nhiéu phd tan véi bign dé dao déng manh duoc
cho 1a mii khoan tiép xac v&i dat da co cac do
clrng khac nhau va didu kién dia chét-thach hoc
thay dbi phirc tap.

3. Két luan

» Viéc nghién ctru (rng dung FFT dé& phan
tich, xac dinh tin sb dao dong riéng cho may
khoan xoay cadu CBLU-250T da dap (rng dugc
cac yéu cau ky thuat va muc tiéu dat ra. Cac di
liéu do thu thap duoc thdng qua cong cuy FFT
-trong Matlab dé& thwc hién viéc chuyén déi tir
biéu dd dang séng (waveform) sang bidu dé
dang phé (spectrum).

' » Thong qua danh gia so bd tir cac s lidu do

dwoc ta nhan thay khi gap dat da co do cirng lén
thi téc do quay duoc didu chinh thap xudng dong
‘ thevi tang Iwe an ty khoan. Quan sét tin hiéu qua do
‘thi FFT thay bién do rung lon voi pho tan thap.
Ngwoc lai khi gdp dat da mém thi tbc do quay
duoc didu chinh tang 1én va déng thoi giam lyc an
ty khoan. Quan sat tin hiéu qua FFT thay bién do
rung nho va&i pho tan cao.

> Tl cac két qua nghién clru budc dau nay,
xac dinh dwoc cac quy luat tinh didu chinh mét sb
tham s& céng nghé trong qua trinh khoan: téc do

quay ty khoan, lyc 4n cla ty khoan khi diéu kién
dia chat va do cirng dat da thay doi.

> D& xuét tlep tuc nghién ctu rng dung cac
thuat toan vao hé thong didu khién cac tham sd
qua trinh khoan dé giam rung ddng cho thiét bj,
dam bdo sirc khde cho nguoi lao déng, ciing la
nang cao hiéu qua céng tac khoan nd min cho cac
xi nghiép mé.0
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4. Két luan

Quéng tinh iimenit trong tang cat dé tinh Binh
Thuan ch*a ham lwgng TiO, twong déi cao,
twong dwong voi quang tinh ilmenit sa khoang
tai mot sé tinh ven bién Viét Nam. Thanh phan
sat va.mangan cda vung nay ciing cao hon so
v&i cac vung quang ilmenit sa khoéng khac. Cac
tap chéat nay déu anh huéng dén qua trinh luyén
xi cling nhw chét lwong san pham xi titan nhan
dugec tai day.

Ching toi da tién hanh nghién clru thiéu hoan
nguyén quang tinh ilmenit trong tdng cat dé tinh
Binh Thuan phuc vy cho luyén xi titan hai giai
doan t¥ ngudn quang tinh vang nay. Ché do thiéu
hoan nguyén quang tinh ilmenit dwoc lwa chon
nhw sau:

» Nhiét dé thiéu hoan nguyén 1200 °C; -

» Thei gian: 120 phdt;

» Ty |é than hoan nguyén: 10,8 % so v&i khbi
lwong quang tinh ilmenit.

V&i ché do thiéu hoan nguyén nay, mirc do kim
loai héa séat trong ilmenit dat 92,44 %. San pham
‘clia qua trinh thiéu dwoc st dung cho qué trinh
luyén xi titan hai giai doan trong 16 hd quang.CJ
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SUMMARY
shows the result of

reduction of ilmenite
in red sand of Binh Thuén

This paper
carbothermal
concentrate

province. A method is disclosed including:

temperatureis 1200 °C, time of process is 2
hours, percent of anthracite coal is 10,8 wt
%concentrate. With the choosed method,

- 92.44 % of iron oxide was transformed to
iron metal, it was improved the two stage
titanium slag process.

r o g
UNG DUNG BIEN DOLI...
=

(Tiép theo trang 57)

SUMMARY

. The article deals with the results of |
. research on application of fast fourier |
. transforms to determine the vibration |
. frequencies of CBL-250T rotary drilling |
| machine at Cao Son coal joint stock |
. company. The authors conducted a survey, |
. measuring the vibration data with the My- |
. RIO-1900 device. The monitored signals on |
| the LabVIEW through FFT convered into |
. Vibrating Spectrum waveforms will be useful |
. for technical staff, machine's operators to |
. adjust the drilling parameters to reduce the |
. machine's vibration and ensuring the health |
- of workers and improve the efficiency of |
. drilling.
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