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CO KHi VA CO BIEN MO

NGHIEN CUU XAY DUNG BO PIEU KHIEN PID

CHO VAN TIET LUV DIEN-THﬁY LUC TRONG HE BIEU KHIEN
LUC AN TY MAY KHOAN XORAY CAU CELLI-250T

LE NGQC DUNG - Trrong ai hoc Céng nghé Ddng Nai
DANG VAN CHi - Trwong Dai hoc Mé-Dia chét
Email: lengocdung2007@gmail.com

1. Téng quan

Hé théng didu khién téc dé quay va lyc an ty
khoan Ia hai hé théng rat quan trong cia may
khoan xoay ciu CBLU-250T, dang dugc st dung
rong réi & cac mo 16 thién. Sy phoi hop didu khién
gitra hai kénh nay sao cho t6i wu va hiéu qua doi
hoi ngwdi van hanh phai cé nhidu kinh nghiém.
bac blet khi van hanh may khoan trén cac tang mo
voi nén dat da phtre tap, c6 do ctrng thay ddi, he
théng diéu khién can phai thich nghi voi diéu kién
dia chat mé dé dam bao nang suat khoan. Céng
tac chlnh dinh tham sb ctia cac bod diéu khién nay
cling can phai dwoc thwe hién thwong xuyén va
dinh ky. Diéu khién Iyc &n ty khoan la mét trong hai
tham s6 cong nghé quan trong anh hwéng tdi hiéu

-
el

qua va nang suéat khoan. Mot trong cac phuo’ng
phap nghién ctru hién nay thuwdng ap dung 1a st
dung mé hinh héa. St dung mé hinh, trén ly thuyét
la dwa trén cac mé ta toan hoc da dwoc xay dwng
cho dbi twong nghién curu.

Duwa trén cac dac tinh qua trinh qua d6 cta déi
tvong can diéu khién, tlep tuc xay dung va dwa bd
diéu khién PID vao hé thong diéu khién, ta c6 thé
Iwa chon duwgc cac tham sb phu hop, nang cao
chat lwong diéu khién cho kénh diéu khién ap luc
truc trén may khoan xoay cau CBLU-250T.

2. Hé théng diéu khién lwc 4n ty khoan va xay
dwng mé hinh toan cho déi twomg

2.1. Hé thong diéu khién Ilwc 4n ty khoan may
khoan xoay cau CBLL-250T
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H.1. So' d6 nguyén ly diéu khién Iuc &n ty khoan méay khoan xoay cau CBlL-250T
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i con

So db nguyén ly cua hé théng diéu khién luc an
ty khoan cia may khoan xoay cau CBLL-250T [2],
[3], [5] nhw trén hinh H.1. H& théng nay bao gom
cac bd phan chinh: Pong co dién mot chiéu, bom
thily Iwc, bo diéu khién van, van tiét lwu dién-thay
lwe, xi lanh thay luc. Bom dau coé nhiém vu cung
cAp dau co ap luc cho xi lanh thiy luc thong qua
van tiét It dien-thay luc didu khién luu lvong dau
di qua no, tir d6 diéu chinh duoc Vi tri dich chuyén
clia piston xi lanh thdy lyc va taora lyc &n ty khoan.

2.2. X4y dwng mé hinh toan cho van dién-
thay luwc

D& thiét ké bo didu khidn van, truéc hét can
phai thiét 1ap cac phuong trinh toan hoc mo ta déi
twong [2], [3], [5], [7]. So dé nguyén ly van tiét lwu
dién-thay lwc [7] cho trén hinh H.2.

4|

FE €¢+— m FD
Fe

Fx

H.2. So' db nguyén ly cua van tiét luu dién thay luc

Phuwong trinh can bang luc:

ZF=FE—Fk—FD—Ff (1)
Trong do: IF - Tdng lwc tac dong lén cudn hut
trong van, N; Fg - Luc dién tir, N; Fy - Luc phan hoi
clia 1o xo, N; Fp -Céc lwc phu khac, N; F; - Lwc ma
sat, N.

Phwong trinh chuyén dong trong cudn hat

mx =bi—kx —cx—F; (2)
Trong d6: m - Khéi lugng 16i thép trong cuon hat,
kg; b - Hé s6 khop tu, v.sm™: k - Hé s6 lién quan
dé&n do cirng 16 xo, N.m™; ¢ - Hé so gidm xoc cua
diu nhét: | - Dong dién cudn hat, A.

Ung dung dinh luét Kirchhoff thanh lap phuong
trinh vi phan mo ta sy thay dbdi ctia dong dién trong
cudn hut cua van:

ﬂ+Ri=u—b£j—x— (3)

dt dt
Trong do: L - Dién cam cudn hat, H; R - Bién tréy
cudn huat, Q; | - Dong dién cudn hat, A; U - Dién ap
didu khién, v.

Lwu lwong dau qua van duoc xac dinh béi
phwong trinh:

e 2(ps_p): A l_zég -‘
Q=Cyhy|Tre—==Cohfrin -

Trong d6: Ca: Hé sb luu luvgng dong chay; A- Do
mé& otia van, m? P, - Ap suét phia dau vao van &
bom thay lwe, N/m?; p - Ap suat dau ra van @i vao
«i lanh, N/m% Ap - Do chénh &p suat qua van.
N/m2 s - Mat do dong chay, kg/m”.

Tir phwong trinh (4) ta thay luu lugng Q ti 1& voi
dd mé A cua van. Mat khac do6 mé cla van fi 1& voi
do dich chuyén cudn hut x. Vi vay Q sé ti lé voi do
dich chuyén x.

Tdng quat luu lwveng Q dugc biéu dién nhw sau:

Q=K. (5)

Trong d6: K, - Hé sb ti 1&; x - Do dich chuyén, m.
Nhuw vay tir cac phwong trinh (2), (3)va (5)taco
mot hé phuong trinh n]é ta toan hoc cho van tiét
lwu dién-‘thﬂy lwc voi dau vao la bién diéu khién u
hoac i, dau ra la lwu lvong dau Q:
mx =bi—kx —cx —F;
Lg—lzu—bd—x
dt dt
Q=K
Trong d6 cac hé sé cua van [7], [9] nhu sau: m=1
kg; b=20 v.sm™; K;=100; R=100 Q; k=1700 N.m™;
F=10 N; L=0,59 H; C=120.

3. Xay dwng dic tinh dong hoc van tiét Iwu
dién-thuy lwc

_Ri (6)

Coéng cu Simulink matlab [1], [4] dwoc chon dé
mé hinh héa dac tinh van tir cac phwong trinh toan
hoc da dwoc thiét 1ap & trén. T hé phwong trinh
(6) xay dwng dwoc md hinh nhw trén hinh H.3 va
dac tinh quéa do nhu trén hinh H.4.

4. Thiét ké bo diéu khién PID cho van tiét lvu
dién-thay lwc [6], [8]

Puong dac tinh cua van nhan dwoc bang cach
thay dbi budc nhay dau vao véi he thédng hé, ghi
lai cac gia tri can khao sat dap ing dAu ra theo thoi
gian. Ham truyén cta van nhan duoc chinh la quan
hé gitra luvu lwong dau dén xi lanh (chinh 1a @ m&
% clia van) voi dién ap didu khién. Théng qua qua
trinh nhan dang tr mo hinh, xac dinh dwoc ham
truy&n van diéu khién nhu sau:

G(S)ZQ_(sl_—_J__.— 3

U(s) s%+8.7s+14

Tinh toan cac tham sb cho bd diéu khién PID.
Bo diéu khién PID c6 3 tham s6 didu chinh gom: hé
s6 khuéch dai K,; hé sé tich phan K; va he sO v
phan Kp. Phuong phap phd bién dé xac dinh cac

)
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tham s nay la Ziegle-Nichol. 'ng dung phwong Két qua mé phéng duoc test véi cac diém dat
phap nay ta xac dinh dwoc so b 3 tham s6 nhw  khac nhau nhue mé 2 trén hinh H.6, cho két qua khi
sau: K,=9,5; Ki=8,8; Kp=0,45. So' d6 mé phdng bo  dién ap diéu khién U=5 V v2 trén hinh H.7 v&i diém
diéu khién PID cho van nhu H.5. dat cho e an ty F=15 tan.
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Luc an ty khoan F

15
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Times (s)
H.7. Két qua kiém tra voi diém dat luc &n ty khoan la 15 tan

Chét lwong diéu khién bd PID duoc danh gia théng
qua két qua mdé phdng: thoi gian dap ng (Setting
time): 0,7+1 s; lwong qué diéu chinh (Overshoot): 5+8
%: sai léch tinh (Steady state error): <0,5 %.

5. Két luan

Tw nhung két qua nghién clru trén, co thé rut ra
mot s6 két luan sau:

» M6 hinh héa qua trinh dong hoc kénh diéu
khién ap lwc truc cho phep Iwa chon hop ly dac tinh
lam viéc, cac thong s6 ky thuat téi wu va bo diéu
khién cho hé théng didu khién lwc &n ty trén may
khoan xoay ciu CBLU-250T dang dugc st dung
phd bién trong nganh cong nghiép mo hién nay;

> Két qua kiém tra véi bod diéu khién PID cho
thay sai léch tinh <0,5 % dam bao chét lwong diéu
khién tét va hop Iy khi so sanh voi hé thdng thuc.
Véi cac diém dat va cac diéu kién lam viéc khac
nhau hé théng cho dap ung vOi thoi gian qua do
khéng qua 1s, phii hop véi tc d6 clia bom thay luc;

> Két qua nghién clru khang dinh viéc ng
dung cong cu Simulink matlab d& mé hinh hoa hé
théng diéu khién ap Iwc truc, khao sat qua trinh qua
do, xay dwng bo didu khién PID cho dbi twong la
moét gidi phap phu hop, tiét kiem thoi glan cung
nhw chi phi trong nghlen clru cac hé théng diéu
khién TDD phi tuyen trong nganh md, co tinh dén
céc diéu kién dia chéat phire tap.0d
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~Tir khéa: bg diéu khién PID; méy khoan xoay

cu; lrc an ty khoan; hé théng diéu khién; qua trinh
qua do; van tiét lwu dién-thay luc

Trach nhiém phap ly cta cac tac gia bai bao:
cac tac gia hoan toan chiju trach nhiém vé cac sb

liéu, ndi dung cbng bé trong bai béao theo Luat Bao
chi Viét Nam

SUMMARY

The article presents the method for(

é constructing a mathematical model and designing | |

L a PID controller for an electro-hydraulic solenoid
. valve, using to control the drill rod force on a
_; rotatlng dnlllng machine CBLL-250T.
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