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1. Tong quan

May khoan xoay cau CBELU-250T dwoc st dung
rong rai trén cac cong trwdng mo 16 thién. Trong
qué trinh van hanh, may khoan thwéng tiép xuc voi
dat da co d6 cling va cac diéu kién dia chat mo
khac nhau. Hé& théng diéu khién clia may khoan
can phai tw déng didu chinh cac thong sb lam viéc
sao cho phu hop voi cac diéu kién mo. Tuy nhién,
trong diéu kién van hanh thyc té & Viét Nam, ¢
nhiéu yéu t6 anh huwdng téi cac dac tinh lam viéc
clia may chua dugc tinh dén.

Cho dén nay ciing chua cé nhidu cong trinh
nghién ctru dé cap mot cach day du va chi tiét toi
cac yéu té nay. Vi vay, ing dung Simulink Matlab
dé mo hinh héa qua trinh déng Iwc hoc kénh quay
ty trén cac may khoan xoay cau, cé xem xét dén suw
anh hwéng cla cac yéu td dia chat sé gitip phan
biét dwgc ban chat va lam rdé hon cac hién twong
xay ra trong qua trinh lam viéc cla may. Trén co
s& do, dé xuat dwoc cac tham sb 1am viéc phil hop
cling nhw Iwa chon dwoc cac bd diéu khién hop ly
trong qué trinh van hanh may khoan xoay cau.

Phwong phap nay con cho phép khao sat suw
anh hwéng cla cac yéu tb ké trén dén cac dac tinh
lam viéc cling nhw dién bién qua trinh qua do cua
hé théng truyén déng dién may khoan. Trén co s&
do, cho phép du bao dwgc cac mdi quan hé dbi voi
mét hé thdng thyre tlr m6 hinh 1y thuyét. Day ciing
la phwong phap nghién clru hién dai va tién tién,
khong chi trong cong tac nghién clru ma con cé thé
ap dung cho céng tac dao tao, chuyén giao quy
trinh cdng nghé va hiéu chinh may khoan.

2. Hé thong diéu khién kénh quay ty va xay
dwng mo hinh toan hoc

2.1. Hé théng diéu khién kénh quay ty trong
mdy khoan xoay cau CELL-250T

m CONG NGHIEP MO. S0 6 - 2019

Email: lengocdung2007@gmail.com

So @4 khdi mé ta nguyén ly didu khién kénh
quay ty trong may khoan xoay cau CBLL-250T [2],
[3]. [7] dwoc cho nhw hinh H.1. Trong dé:

» Khéi cap dién cho mach lyc dwoc néi véi luéi
3 pha qua contactor K1, aptomat F1, chinh lwu 3
pha thyristor;

> Khéi cap dién cho mach kich tor tir lwdi 220 V
qua cac dién tré giam dong R, aptomat F2 va chinh
lwu mdt pha khéng ddi xing;

» Khéi khuéch dai tdng hop KDT tao tin hiéu
diéu khién bang cach cong tin hiéu ti DK va tin hiéu
phan héi dién ap dong co sau dé khuéch dai tin hiéu
diéu khién va cung cap cho khéi hiéu chinh HC;

> Khoi hiéu chinh HC dung dé én dinh cac dac
tinh tinh va déng cla hé théng, bdo dam cho tin
hiéu ra dwoc mém mai khi co sw thay doi dot ngoét
cua tin hiéu vao. N6 con cé chlrc nang hiéu chinh
lai tin hiéu dwa vao khéi diéu khién xung pha XP
khi co tac dong cua hoi tiép cat va hdi tiép mém
theo dong phan (rng ctia dong co khoan;

> Khdi diéu khién xung pha XP cia mach luc
tao xung diéu khién va tao géc mé& theo tin hiéu
diéu khién;

» Khéi cdm bién dién ap CBA izo tin hiéu phan
hoi dién ap déng co dé dua v& khudch dai tong KDT;

> Khéi khuéch dai tbng hop KDT, & mach tao
dién ap kich tlr cho déng co: '

> Khéi cat theo déng va tzo #in hidu ti 16 C-TL
tao tin hiéu ti 1& v6i dong @2n phan (’ng cla dong
co khoan duwa vé khdi khuéch 321 KDT, clia mach
kich tlr d& diéu chinh déng kich i cho ddng co
khoan. Tao tin hiéu hdi 52p <=t nhanh va hdi tiép
mém theo dong phan Gmng

> Khéi dao chiéu DC bzo odm 2 contactor dat &
t0 dién xoay chiéu. oo chic n2ng dao chidu quay

cho déng co'.

'ﬁ-
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H.1. Sor db nguyén ly diéu khién kénh quay ty may khoan CBLL-250T

2.2. Xay dwng phwong trinh toan hoc mé ta
hé théng.
Hé phuong trinh hé théng dwoc mé ta [2], [3], [4]:

(Ug = a4Uq)K gy khi I, <1
ily>lg
a =f(Ug,ly) (2)
Uy =Uggcosa —U,, (3)
Ug=8gc —lRg (4)
e =Kgcpw=Cycw (5)
M=Kgc®ly=Cqcly (6)
di U,—e
Ty —L+ij,=—4-—d¢ 7
u dt u th ( )
Jd—‘*’zl\/'l—l\ﬂC (8)
t
53.20 khi Uy, >24V
Uge =1—1.47Ug, +88.2% khil, <I, 9)

88.2° khi I, > |,

Trong d6: o, - Hé sé hdi tiép am theo &p déng co;
eq - Stre dién dong cla dong co, V; iy - Dong dién
phan ng, A; Ry - Tdng dién trd mach phan (ng,
Q; Ty=(L/Rw) - Hang sé th&i gian mach phan Gng,
s; Ly - Tdng dién cdm phan (ng, H; M - Mémen
qguay do dong co sinh ra, N.m; M; - M6 men can
quy déi vé truc déng co, N.m; J - Mémen quan tinh
quy d6i, Kg.m?*. ’
Mat khac, néu xét hé kin ta xac dinh dwoc hé so
khuéch dai mach KBTH:
‘de:(AUra/AU):[AUra'I(UO'UHT)]:

=(23-12,8)/(2-1,4)=16,7. (10)
Hé sb hoi tiép am theo ap duoc xac dinh:
a1=(Upr/Ug)=(0,72/100)=0,0072. (11)

Péng thoi dong co quay ty dugc diéu khién
bang cach thay ddi dién ap phan (rng va thay déi tiv
théng kich tir nén déi véi cudn kich tr phwong
trinh can bang dién ap sé la:

Ug=[ike/Rie+ L. (dik/dt)]. (12)
Tai day: Uy - Dién ap dat vao cudn kich tir, V; iy -
Dong dién kich ttr, A; Ly - Dién cam cudn kich tl;
Tw - Hang s6 thoi gian cudn kich tir:

Tkt=(thiji). . (1 3)
Nén phwong trinh (12) dwoc viet thanh
Tkt(dlktjdt)+|k1=(Ukt/Rkt) (1 4)

Két hop cac phuong trinh trén nhan dwoc hé
phuwong trinh md ta mach kich tir & ché do doéng:

(15)

U: =99(1+cosa)
a=f(Ug)

3. 'ng dung Simulink Matlab dé mé hinh héa
hé théng kénh quay ty may khoan

Phan mém Simulink Matlab dwoc lwa chon cho
viec md phéng hé théng truyén dong dién kénh
quay ty may khoan xoay cau CBLU-250T. Simulink
[1] cung cap mot thu vién voi day du cac céng cu
hd tro viéc xay dwng mé hinh dya trén cac phwong
trinh toan dwoc thanh lap. So dd cau khdi duoc
thanh |ap trong méi trwong lap trinh dé hoa cua
Matlab cho nhw hinh H.2. C4u tric khéi DONG CO
DC thé hién trén hinh H.3. CAu tric khdi
Subsystem Alpha thé hién trén hinh H.4. C4u tric
khéi Subsystem Alpha KT thé hién trén hinh H.5.
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H.4. C4u tric khéi Subsystem Alpha
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H.5. Céu truc khéi Subsystem Alpha KT
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- A

Toc do dong co

E]
< 1000 |
=)
=
= -b00 1
=
D 1 L 1 1 1 1 1 1
1 2 3 4 5 6 7 a 9
Times (s)
Mo men dong co M
EDO T T T T T T T T
— mﬁ -
=
= 400 s
=
200 1
0 1 1 1 1 1 1 L 1
1 2 3 4 5 6 7 B 9 10
Times (s)
H.6. Téc d6 va mémen déng co véi tai dinh mirc
: Mo men can Mc
e 1000 ! T E T ———|
=
=< g0 4
[
E 1 1 1 1
2 4 6 8 10 12 14
Dong dien lu ,
— 400 g y -
= 200 -
D L 1 1 L 1 1 1
2 4 G 8 10 12 14
— Toc do dong co
E T T T T T T
a 1500 : b
= 1000 N
£ 500 4
— 0 1 £ U i i
' 2 4 & 8 10 12 14
Times (s)
H.7. Dong dién 1, téc d6 déng co Nge khi M, virot 2 lan dinh mtrc
Momen can Mc e
120 T !E S 7. s l T fH_'i ]
1000 - — ' S -
—_— |
g = . B -
1
o 600 - -
= ‘ I
m - . e + ,.,; - —
200 | — =
o - P = e i i .
o 5 10 15 20 25 30 35 40 45 50
Times (s8)

H.8. Khi tai M, thay déi ngéu nhién theo dé cimng dat da
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H.9. Téc d6 dong co va dong dién 1, khi M, thay déi ngau nhién

4. Két qua nghién ctru mé hinh héa [3], [5], [6]

Két qua chay trén md hinh vé&i cac théng sb Ky
thuét ciia may khoan xoay cau CBLU-250T cho thay
qua trinh qua dé cua hé thong xac lap sau khoang
thoi gian 3 s. Mach héi tiép cat lam viéc tai dong
dién 1,=300 A. Khi gia tri mémen can M, thay doi
(khi cac diéu kién vé dia chat, do clrng dat da thay
dm) nhén duoc cac dac tinh qua do phu hop voi
thiét ké clia nha san xuét.

Cac két qua nghlen clru cho thay, st dung moé
hinh Iy thuyét thay thé cho may khoan thyc té trong
cong tac nghién ctru, khao séat va nhung cac thuat
toan diéu khién tién tién hoan toan c6 thé nang cao
hiéu qua cong tac khoan phu hop véi cac diéu kién
dia chat md Viét Nam.

5. Két luan

St dung mé hinh Simulink Matlab gitip quan sat
de dang nhirng dién bién, sw anh hwdng cac tham
sb dén qua trinh qua dé qué trinh khoan. M hinh
hoa qua trinh ddng hoc kénh quay ty cho phép lwa
chon hop ly dac tinh lam viéc, cac thdng so ky
thuat téi wu va bo diéu khién cho hé thdng dleu
khlen TDD co cau quay trén may khoan xoay ciu
cau CBLU-250T dang dwoc st dung réng rai trong
nganh céng nghiép mé.0
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SUMMARY

The radius of the danger zone with loose

| rock lands when blasting in open mines is
. calculated according to national technical
regulation QCVN 02: 2018 / BCT throu

various blasting methods. In addition to tf
conventional geometrical parameters, the |
radius of the danger zone caused by the |

. fragments scattered by rocks and blasting |
| also depends on the type of explosives, the
. powder factor and the total

amount of
explosives used. The paper introduces the
basis of the method of calculating the kinetic
energy formation conditions of rock
ragments when blasting on open mines with
different blasting methods. Here, the authors |
forecast the impact radius of rock splashing
due to blasting on open-pit mines, or in
ntainous terrain in Vietnam.

UNG DUNG SIMULINK ..

(Tiép theo trang 60)

SUMMARY

The article presents the application of
Simulink Matlab to study the dynamics of the
rod rotation on rotary drilling machine CBELL-
250T, which is widely used at the open pit in |
Quang Ninh area. The results of the study
allow to select the acceptable performance
characteristics, operating parameters and
adjustment parameters to the optimal control
system for an electric drive of arotating
mechanism operating with different mining
geological conditions.
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