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Ung dung Matlab dé nghién ctru va phan tich phd tan sé rung dong
cho may khoan xoay cau CBIII-250T trong cong nghiép khai thac mo
Dbing Vin Chi’* , Lé Ngoc Dung?

! Truong Pai hoc Mo - Dia thft
2 Truong Pai hoc Céng nghé Pong Nai

TOM TAT

Trén cac cong truong khai thac khoang san & nude ta hién nay, qua trinh khoan nd min thudng gip phai
cac didu kién dia chat khong 6n dinh, tinh chat co 1y cua dat d4 lién tuc thay déi. D6 1a mot trong cac
nguyén nhin gy rung dong cho may khoan. Téc gia da thuc hién viéc khao sat, do va thu thap dir liéu vé
dd rung trén may khoan xoay cau CBIII-250T. Qu4 trinh do rung dong duoc ddng bd hoa cung véi cac
tham s6 cong nghé khoan nhu téc d quay va lyc 4n trén ty khoan. P g dung phin mém Matlab dé
nghién ciru, phéan tich pho tin sé rung dong va xdy dung dugc quy luat tinh diéu chinh cac tham s cong
nghé¢ qua trinh khoan. Xéc dinh dugc luat diéu chinh tinh s& giup ngudi van hanh c6 nhing thong tin tin
cdy dé diéu chinh hop ly thong s6 ché d6 khoan nham giam thiéu do rung cho may, dong thoi nang cao
dugc hiéu qua, nang suat 1am viéc trong cong tac khoan nd min.

Tir khoa: rung dong may; may khoan xoay cdu CBIII-250T; toc do quay ty khoan.

1. Dit van dé

Khoan 1& mdt qua trinh phirc tap va c6 nhiéu tham s cong nghé anh huong dén hiéu qua qué trinh
khoan. Hién nay & cac M6 khai thac 16 thién & nudc ta véi cac didu kién dia chét rat phuc tap, tinh chat co
Iy va do cimg dét da thay ddi. Do 1a nhitng nguyén nhan chinh gy rung dong trong qua trinh khoan.
Rung qua muc s& anh hudng truc tiép dén tudi tho cua thiét bi khoan va may khoan. Mit khac chiing tao
ra rung lac manh dan dén anh huong truc tiép dén sirc khoe cua ngudi van hanh. Gidi han vé do rung da
duogc cac nha xan xuét khuyén cdo nham dam bao do bén, tudi tho cho may khoan va strc khoe cho ngudi
lao dong.

Viéc nghién ctru phan tich rung dong cho may khoan xoay cu CBIII-250T khong chi ¢6 tinh thoi sy
va mang y nghia khoa hoc. Trén co s& d6 co thé can thiép vao hé thong diéu khién may khoan, lya chon
duogc cac thong $6 cong nghé lam viéc hop 1y nhu tde d6 quay va luc an ty khoan sao cho phu hop véi do
cling dit da nham muc tiéu giam do rung cho may trong qua trinh khoan.

Rung ddng trong qué trinh khoan cé thé xem nhu mot co ché dé kiém soat téc do quay va lyc 4n mii
khoan. Trong mét $6 may hién dai cac nha san xuat da tich hop cac thiét bi cam bién do d6 rung. Thong
tin vé do rung tic thoi hay do rung trung binh s& 1a thong sd quan trong dé kiém soat cac thong s6 khoan
va tdi wu hoa ning suat khoan.

2. Thye nghiém do d rung va cic tham sé cong nghé khoan
2.1. Xdc dinh vi tri do va doi twong do
Déi tugng khao sat 1a may khoan xoay cau CBIII-250T cta Nga. Cac thong s k¥ thuat co ban cia

may dugc cho nhu bang 1. )
Bang 1. Cac thong so ky thudt chinh may khoan CBIL-250T

TT Cac thong 56 co ban Pon vi Gia tri dinh mirc
1 Chiéu sau khoan t6i da mét 32
2 Toc dg quay ty khoan vong/phut 150
3 Ung lyc nén guong khoan tn <30
4 Toc d6 an sau mui khoan m/gio 0-65
5 Toc d6 1én ty khoan m/phut <5

*Tac gid lién hé
Email:dangvanchil 972@gmail.com
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TT i Cic thong sb co bin Don vi Gi4 tri dinh mirc
6 Ap lyc nén khi at 7
7 Do doc duong di chuyén toi da do 10
8 Dién ap cung cap v 400
9 Cong suat dat kVA 380

Tac gia da tién hanh do thuc té vé& do rung, thu thép s6 liéu va tai lidu k¥ thuat trén may khoan xoay
céu CBIII-250T tai Cong ty CP than Cao Son (hinh 1). Hién nay loai may khoan nay dang dugc st dung
kha phé bién trén cac cong truong khai thac mo 19 thién & nudc ta, dac biét tai cac mo vung Quang Ninh
do ¢6 nhiéu dic diém va tinh nang phu hop véi diéu kién san xuét tai Viét Nam. May dé van hanh, bao
dudng va stra chita, ddc biét cac xi nghiép khai thac than c6 mot doi ngii can bo k¥ thudt c6 tay nghé, kinh
nghiém, dwoc dao tao chuyén mén t6t vé diéu khién va van hanh loai may nay.

Hinh 1. Mdy khoan CBIII-250T trén Cdng ty CP than Cao Son

2.2. Thuc hién do va thu thap so ligu do
2.2.3. Do rung dong

Qua trinh thyc nghiém do dd rung tai hién tredng, nhom tac da nghién ctru st dung Card NI-MyRIO-
1900 ctia hing National Instruments dé thu thap dir liéu. Giam sat bang phan mém LabVIEW [5] véi cac
tinh ning két ndi giam sat truc tuyén, truyén nhan dir liéu khong diy bang song Wifi va két qua do dugc
tu dong ghi lai trén co s& dir liéu Excel, xem bang 2.

Bdng 2. Trich lwgc s6 liéu ghi dg rung dang bang co s¢ dit liéu Excel

A B C D E F
1 |Samples - X-Axis |Acceleration (g) - X-Axis |Samples - Y-Axis [Acceleration (g) - ¥-Axis [Samples - Z-Axis |Acceleration (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
5 5709 -0.945312 5709 0.1054569 5709 0.0664062
6 5710 -0.992187 5710 0.0195312 5710 0.0546875
7 5711 -0.9375 5711 0.0820312 5711 0.0390625
8 5712 -0.984375 5712 0.0546875 5712 0.0078125
9 5713 -0.992187 5713 0.136719 5713 0.203125
10 5714 -1.00781 5714 0.0234375 5714 0.0351562
11 5715 -0.950469 5715 0.144531 5715 0.2382381
12 5716 -1.00391 5716 0.0507812 5716 0.0664062
13 5717 -0.972656 5717 0.133594 5717 0.28125
14 5718 -0.972656 5718 0.0078125 5718 -0.0507812
15 5719 -0.984375 5719 0.171875 5719 0.175731
1a 5720 -0.972656 5720 0.0625 5720 0.152344
17 5721 -0.964344 5721 0.136719 5721 0.222656
13 5722 -1.01953 5722 0.0507812 5722 0.199219
19 5723 -0.941406 5723 0.045875 5723 0.0703125
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Rung dong trén may khoan xoay cau CBUI-250T dugc lay tryc tiép trén can khoan, vi day 1a noi xu’?it
hién va phat si,nh cac hién tuong rung dong do can khoan chiu anh hudng truc tiép tr di€u kién dia chat,
dd ctiing cua dat da. Khi d6 nguoi ta gan bé dd cua Card NI MyRIO tai vi tri trén can khoan.

2.2.4. Do théng s6 qud trinh khoan

Téc do dong co quay ty khoan dugc do tryc tiép bang Encoder gin trén cn khoan va lyc 4n ty khoan
ghi lai bang thiet bi do trén bang dicu khién trong Cabin may khoan (hinh 2).

Hmh 2 Bang diéu khién - glam sat thong s0 qud trmh khoan trong cabin
3. XAy dung luit diéu chinh tinh tham s cong ngh¢ qua trinh khoan véi tin hiéu rung

Dé xay dung mbi quan hé cua tin hi¢u rung voi cac tham sd qua trinh khoan, cac tin hiéu can dugc thu
thap ddng bo gém: tin hiéu rung 3 truc x-y-z, toc d6 quay cua ty khoan va lyc 4n 1én ty khoan. Qua trinh
khoan dugc diéu khién bang tay, cic thong s téc dd quay va luc 4n ty khoan hoan toan dua vao kinh
nghiém dléu chinh cua nguoi vén hanh may khoan. Qua trinh khoan yéu ciu nguoi diéu khién cho may
chay & cac toc do khac nhau véi budc thay 601 nho giita 50vong/phit dén 150vong/phut. Cac dai tan dugc
ghi lai va thiét 1ap mdi quan hé gilra cac tan so rung dong cung voi cac thong so khoan [2],[3]. Day la co
sO dé lya chon dugc cac tham s didu khién t6i vu qua trinh khoan dua trén viéc thu thap tin hiéu rung.

Trong khudn kho va pham vi bai bao, tac gia chi giéi thidu quy luat diéu chinh tinh dbi véi tin higu
rung truc y, céc truc X,z dugc lam tuong tu.

Tin hiéu rung truc y: xudt phat tir tin hiéu do mién thoi gian, qua xir Iy FFT [4] ciia Matlab ta nhan
duogc db thi phd Spectrum (hinh 3).

Average Power Spectral Density

ok z .JL'_ = e
20 40 80 80 100
Frequency (rads/sec)
Hinh 3. Do thi phé FFT Spectrum truc y
Théng s qua trinh khoan: tc d6 dong co quay ty khoan dugc do dong bo truc tiép bang Encoder va
liyc 4n ty khoan ghi lai bang thiét bi do trén bang diéu khién trong cabin may.
Do ctng dat d4 (tinh chat co 1y dat da): di chuyén khoan & cac vi tri ¢6 d6 ctng dat da f khac nhau, s6
lidu do tai liéu dia chét cong ty cung cp. Két qua dugc ghi lai & bang 3
Bdng 3. Thong s6 qud trinh khoan va tin hiéu rung truc Y

" e
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P ciing Spectrum (FFT) Amplitude Toc d§ quay ty khoan Luc an ty
STT k. oas khoan P
datdaf | (paq/5) (Hz) (m/s2) | (vong/ph) (Hz) (tAn)
1 16 1.0 0.16 0.1 50 0.84 11.5
2 15 3,0 0.48 0.15 63 1.06 10.0
3 14 5 0.8 0.3 70 1.17 9.2
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STT D(;) Cl'l'}lg Spectrum (FFT) Amplitude Toc do quay ty khoan Il,:;:) ;ilrll I)y
datdaf | (radss) (Hz) (m/s2) | (vong/ph) (Hz) (thn)
4 13 10 1.6 0.25 75 1.26 8.5
5 12 15 24 0.23 78 1.3 7.5
6 11 18 2.88 0.2 84 14 7.1
7 10 26 4.16 0.6 90 1.5 6.7
8 9 31 4.96 0.06 96 1.6 6.4
9 8 35 5.6 0.055 102 1.7 6.0
10 7 40 6.4 0.03 107 1.8 5.8
11 6 55 8.8 0.04 110 1.84 54
12 5 60 9.6 0.02 123 2.05 4.7
13 4 82 13.12 0.05 132 22 4.3
14 3 100 16 0.01 138 2.3 4.1
15 2 120 19.2 0.005 145 2.43 3.5
16 1 140 22.4 0.003 150 2.5 2.5

Do thi cac quan h¢ gitra d§ cing dat da, pho tan véi thong s6 qué trinh khoan xay dung nhur trén cac
hinh 4 dén hinh 11.. )
= Quan hé tan so (Frequency) va va toc do quay (Nac): hinh 4

Dluan he Freguency - MRdo
160 T T

140
120
100

=0

N (v/ph)

=0

40

20 i
Frequency (radss)
o Hinh 4. Quan h¢ Fieq — Nac
= Quan hé tan so (Frequency) va va luc an ty khoan (P): hinh 5

Cluan he Freg - luc an P
12 T T

1=

10

Fregquency (radss)
Hinh 5. Quan hé Freq — P
= Quan hé tan so (Frequency) va va d¢ cung da (f):

Suan he Freg - do cung T
=0 , -

1=

10

(o cung f

[} =0 100 150
Freguency (radss)

Hinh 6. Quan hé Freq — [
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= Quan hé téc do khoan Ndc va do cung da (f):

Cluan he NMde - dao cung
1EE H ! H ! H ! H !

140
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[=1m]

=0

Tac do Khoan ryfpn)

40

=5 i i i i i
Do cung dat da T
Hinh 7. Quan hé Na. — f
Quan hé lyc dn ty khoan P va d¢ cimg da (f):

Diuan he P - F

12

10

) ) Hinh 8. Quan hé P—f
® Quan hé bién do pho va toc d¢ khoan Ny :

Ciuan he Amplitude - Rdco
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Hinh 9. Quan hé Amplitude — Ndc
Quan hé bién dj phé va luc an khoan P:
Cluan he Amplitude - F
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) Hinh 10. Quan h¢ Amplitude — P
Quan hé toc do khoan Ndc va lyc an khoan P:

Suan he Rldoe - P
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Hinh 11. Quan hé Ndc — P
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4. Két luan

= Tir cac két qua nghién ctru di xac dinh dugc cac quy luat tinh diéu chinh mot sb tham s6 cong nghé
qué trinh khoan nhu téc d6 quay ty khoan, luc 4n cta ty khoan khi didu kién vé dia chét va do cung dét da
thay d6i. Giup ngudi van hanh ¢ nhitng thong tin tin cdy dé diéu chinh hop 1y thong sé ché do khoan
nham giam d rung cho may

= Danh gi4 so b tir cac sé liéu do nhan thiy khi gap dat da c6 do cung 16n thi tde d6 quay duoc didu
chinh thip xudng ddng thoi tang luc 4n ty khoan.

* Quan sat tin hiéu qua dd thi FFT thy bién do rung 16n vai phd tan thip. Nguoc lai khi gap dét da
mém thi toc d6 quay dugc didu chinh tang lén va ddng thoi giam lyc 4n ty khoan, quan sat tin hi¢u qua
FFT thay bién d6 rung nho voi pho tan cao.

= Dé xuat tlep tuc nghién ctru ng dung céc luat diéu chinh vao hé thong diéu khién cac tham so qua
trinh khoan dé dam bao strc khoe cho ngudi lao dong, dong thoi nang cao hiéu qua cong tac khoan nd min
trong cac xi nghi¢p khai thac mé.
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ABSTRACT

Application of Matlab to study and analyze vibration frequency
spectrum for CBIII-250T rotary drilling machine in mining industry

Dang Van Chi!, Le Ngoc Dung?
! Hanoi University of Mining and Geology
2 Dong Nai University of Technology

At present mining sites in Vietnam, drilling and blasting often encounters unstable geological
conditions, the rock's mechanical properties change constantly. That is one of the causes of vibration for
the drilling vehicle. The author has conducted a survey, measured and collected vibration data on the
CBII-250T rotary drilling machine. Vibration measurement is synchronized with drilling parameters
such as rotational speed and drilling force. It then defines the static rules for adjusting the drilling process
technology parameters. Static adjustment rules will assist the operator in adjusting drilling parameters to
minimize vibration, improve efficiency and productivity in drilling and blasting operations.

Keywords: vibration machine; CBII-250T rotary drilling machine; rotational speed of the drilling process
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