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Hé théng cép treo (02 rong roc, béi suét bén) Ia bé phan truyén luc quan trong clia co cadu déy
choong khoan trén may khoan CBLL — 250. Hé thbng nay gidm luc truyén di 4 Ian va ting quéng duong
di chuyén ctia choong khoan 1én 4 1an. Vi cép treo c6 dé cirng C va hé sé nhét i nén qua trinh déng
hoc cua cap trén timg nhanh cap cua rong roc la mét qua trinh phdc tap. Trong bai bao nay chung téi
x4y dung ham truyén cho mé hinh cép treo da duoc don gidn héa thanh 02 rong roc don.

T khéa: ham truyén, mé hinh, cép treo, choong khoan, may khoan CELL — 250

1. DAT VAN PE

Trong cac may khoan, cap dwoc st dung voi
nhiéu muc dich nhu: Treo gitr chodng khoan, dwa
choong khoan di 1én xuéng trong can khoan, tao lyc
nén 1én day 16 khoan. Trong dé, viéc dwa choong
khoan xuéng 16 khoan va tao lwc nén 1&n 16 khoan
c6 tac dong quan trong nhat dén qué trinh khoan.
Pé thay ddi lwc va tbc do di xubng cha choong
khoan, cac nha san xuét da |ap d&t cap theo cac
kiu rong rong khac nhau tr rong roc don dén rong
roc bdi suat bén hodc Ién hon niva.

Trong may khoan xoay cau, nhuv trong nhitng
tai liéu da tham khao va trong thuc té, may khoan
CBLL — 250 st dung hé rong roc boi suat bdn voi
quang duwong di chuyén cha choong khoan duoc
tang lén 4 1an va lyc nén lén day |16 khoan gidm di
4 1an (nguyén tac vat ly ctia rong roc boi suét bbn).
Tuy nhién, dé thuc hién mé phdng qua trinh déng
hoc cla cap trén may khoan, ching ta phai st
dung cac ham ddng hoc dé phan tich qua trinh qua
dd. Cé nhw vay méi tinh toan dwoc sy 6n dinh cla
hoat dong cling nhw xac dinh dwoc cac diéu kién
4n dinh vé& lyc va tbc do diéu khién xay ra lién tuc.

Dé nghién ctru va xay dwng cac hé théng diéu
khién ty dong lwc dwa choong khoan clia may
khoan CBLLI — 250, can phai xay dwng ham truyén
hé théng nay.
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2. NOI DUNG NGHIEN cl’U

2.1.So do hé thdng rong roc trén may khoan
xoay cau

So dd déng hoc cla co cAu van hanh may
khoan CBLL — 250 dwoc thé hién trong Hinh H.1,
gdbm: 1 — doéng co dién mot chiéu; 2 — hop gidm
téc; 3 — khop néi; 4 — gbi d&; 5 — hé thdng rong
roc boi sut bén cia hé thdng ddy; 6 — choong
khoan; 7 —xy lanhthdy lyc ddy; 8 — co clu van-
déng choodng khoan [1, 3].

H.1.So dong hoc ciia co ché quay — day clia may khoan (BLL - 250
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Lwecnén dwoc tao ra nhw sau: bom thay luc chét
Idng lam viéc vao xy lanh 7. Lyc clia xy lanh 7 dwoc
qua hé théng rong roc boi suét bdn gidm di bdn 1an
truyén dén gdi d& (hé théng rong roc boi suét bén
duoc méc nguoc nhau véi lwe cang ban dau da 16n
dé hé thdng n dinh).

2.2 Xay dwng mé hinh moé phéng cap treo va
ham truyén

C6 thé coi 4 hé thdng rong roc 1a 4 doan cap
¢6 dd cirng C va hé sb dan nhot 1 (xem Hinh H.2).
Rong roc 1 truyén chuyén déng tir can pit téng cta
xy lanh (truyén déng tuyén tinh) dwoc gan chat
dén cum khoan. Cap dwoc coi la mot lién két dan
nhét, khdi lweng ctia né dwoc tinh quy ddi vao khéi
lwong cha rong roc. Mot trong sbé d6 dwoc cb dinh
trén gia cb dinh, va khdi thir hai dworc treo trén cap
ctia hé rong roc. Khi van hanh & trang thai 6n dinh
(Hinh H.2) lwc F, tac dung Ién thanh cla truyén
dong tuyén tinh can bang véi trong lwong clia phan
tr cat da (choong khoan, dau mii khoan) m,g,
trong d6 m, — la khéi lwong ctia né; g — gia tbe
trong lwc. Phan luc ctia gia d& pu ly 4, dwoc lap cb
dinh, bang m,g+ 2m,g +2T; Trong d6 m, m, —
khéi lwong cla pu ly thir nhéat va thv hai. Lwc cing
day & cac vj tri tlr rong roc th(r nhat dén cac diém
A, B, sy gén chat cGa thanh va phan t& pha da 1a

nhw nhau va bing F, =F, =mlg+%+T; T-

lwc c&ng ban dau cha rong rong. Lwc cang day tai
céac diém tir diém gén cha thanh va bo phan cét da
™E 7.

A, B,dénpuly thir hailabang F, = F, =

Téc d6 quay goc ctia cacpuly ¢ =@, =0.

LLLLLLS

H.2. Mé hinh hé rong roc

Thay déi lwc cing day tir diém A cla thanh chdng cla truyén dong tuyén tinh dén diém day dai

chay 1én rong roc thir nhat

O, (t) =1 l_gx (t)+R5¢1 (t)J"'C[_ 0, (t)+R5¢1 (t)] (1)

trong d6 C — la d6 cing cap; 77,—hé s6 nhét cap; R ban kinh cta puly, 5¢1 — gia sb ctia chuyén dong

tuyén tinh ctia pu ly th nhat.
Phwong trinh lwc can bang tai diém A:

O (t)z 5F3(t)_6Fl(t)' (2)

Sw thay déi ctia lwe cang day cuia rong roc tir diém thoat ra khdi rong roc tv pu ly thir nhat dén
diém B gan cla phan t& lam v& da J, cho ta sy phu thugc sau day déi v&i sw gia tdng cla gia tri luc

cang day cla rong roc trong doan tir pu ly thir nhat dén diém B:

5.,(1) =1 [5y (1) + RS, (z)] + C[éy (t)+Ro,, (t)]

3)

trong do 5¢2 — gia sb ctia chuyén dong tuyén tinh cta pu ly the hai;

Phwong trinh lwc can bang tai diém B:

mlé‘y =—0p, (t)+ Or (t)

(4)

Sw khac biét vé lvc F, — F, tao thanh mé men, lam quay pu ly dau tién:
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R[5F2( ) Fl( )] J 5¢1 + 7725¢1 (5)
Luc cang day tir diém dén tir pu-i thi hai den diém A:
8,5(8) =1 8.(6)+ RS, ()| + Cl5.(0)+ R5,., ()], (6)
Luc cang day ti diém B sang diém khac cla soi day cap vao pu ly thi hai:
8.4(0) =1, l—é'y(t)+R5 )+ Cl-6,(0)+ RS, (0)): (7)
Su khac biét vé luc F, - F, lyctao thanh mé men, lam quay pu ly thi hai:
R[5F3 (t)_ Ory (t)] = Jzé";)z + 7725452 (8)

T cac phwong trinh (6), (1), (2) c6 thé nhan dwoc phwong trinh:
1R, (0 + CRS, (1)~ nRY, (1)~ CRE, (1) =2130,(1)+2C5,(1)= 6 (9)
T cac phwong trinh (7), (3), (4) c6 thé nhan dwoc phuong trinh:
m§()-2n6,()-2C5,(1)+ RS, (1)+ CRS, (1) - mRS,,(t) - CRS,,(¢)  (10)
Tw cac phwong trinh (9), (10) c6 thé nhan duwoc phwong trinh:
md,(1)-2n,5,(1)-2C8 (1) =2m,5.(1)+2C5,(t)- 5, (11)
T cac phwong trinh (3), (1), (5) c6 thé nhan dwoc phuwong trinh:
7,34+ md, — Rnd,()~RC,(1)= Rnd,())+ RCS,() (12
T cac phwong trinh (6), (7), (8) c6 thé nhan dwoc phuwong trinh:
J, o4 +m 8, — R d,(1)— RCS, ()= Ry, 8,(t)+RCS (¢)  (13)
Tw cac phwo’ng trinh (1 1) (12), (13) c6 thé nhan dwoc hé phwong trinh trong sai léch:
m, (9 -2m,6,(1)-2C5, (1) =216, (1) +2C5 () - &,
J, 0 + 1,8, — R o, (1) - RCS,(¢)= Rno,(t)+ RCS (¢) (14)

J, 08 + 1,8, — Rip0,(t)— RCS, (t)= R, (t)+ RC.(¢)
T (14) c6 thé thu dwoc hé thdng cac phwong trinh dai sb tuyén tinh & dang toan to:
(ms2 —2n s— 2C)5y(s)+ 05¢1(s)+ 05¢2(s) = (277]s+ 2C)§x(s)—5m(s)
~( Ry, s+ RO5,(9+ (L + 1,5)5,,(5) +068,,(s) = (R s + RO)S (5)+ 05,,(s) (15)
—( Ry, s+ ROS,(9+08,(9+ (& +1, 5, (5) = (Ryys + RC)S, (5)+ 08, (s)

Hé phwong trinh (15) c6 thé cho phép twong déi dau ra (c6 thé diéu chinh) clia cactham sb y, 1, 2

T cac hé phwong trinh (15), dwgc trinh bay dwéi dang toan tir dbi voi hé rong roc, co thé nhan
duoc hé phuong trinh dwdi dang ham truyén. Dé lam diéu nay, dat gia thiét hé thong duoc chidinh mot
cach twong doi dieu chinh cactham so vy, 1, 2:

5, =W, (5)5, + Wy, (s),
Sy =W ()5, + W,y 41(5)8 4 (16)
5¢2 = x¢2( )5 + Wy, ¢2(S)5FA

Trong dé
A A
ny(s): Z} ;WFAy( )_ Z‘I»Y
A A
X0l (S)_ Zﬂ W B g1 (S) %,sﬂ
A A
X 42 (S) = % WFA,¢2 (S) FZ¢2
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2n,s+2C 0 0
A, (s)=[Rms+RC  j,s* +1,s 0 |
Rns+RC 0 J,8% + 11,8
-1 0 0
Ap, (S) =10 jzsz + 17,8 0 ;
0 0 JoSt 1,8
ms® —2n,s—2C 2nm,5+2C 0
Ay (s): —(Rn1s+ RC) Rmnis+RC 0 ;
~(Rms+RC)  Rns+RC  j,s*+n,s
ms® —2n,s =2C -1 0
Appls)=| =(Rms+RC) 0 0 |
—(Rnls +RC) 0 Jj,s>+1,s
ms® — 2n,s— 2C 0 2n,s+2C ms® — 27,5 — 2C 0 -1
Ax,¢2(s) = _(R771S + RC) ) st + n,s Rns+RC; AFA,¢2 (S) =~ (R771S + RC) jzsz +1s 0
—(Rns+ RC) 0 Rn,s + RC —(Ry,s + RC) 0 0
ms® —2n,s —2C 0 0
A=| —(Rps+RC) j,s"+m,s 0
~(Rms +RC) 0

&(s)

OpalS)

3. KET LUAN > Pé c6 thé khang dinh mirc do phu hop cla
> Ham toan thu dwgc mé ta twong dbi day du md hinh can tién hanh xay dwng mé hinh thi
qua trinh déng hoc cla cap da dwoc don nghiém, thywc hién danh gia mic dé chinh
gian héa treo trén may khoan; xac, twong quan dé co thé ap dung vao tinh
> Ham truyén d& xay dung co6 thé st dung toan hé rong roc may khoan xoay cau CBLL-
dé thiét 1ap mo hinh hé théng day cta may 250MHQ
khoan;
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DEVELOPMENT OF A TRANSMISSION FUNCTION FOR A CABLE MODEL SYSTEM
ON THE DRILLING MACHINE CBLLl-250
Pham Thanh Liem, Ha Thi Chuc, Tran Thanh Tuan

ABSTRACT

The sling system (two pulleys multiplied by four) is an important power transmission part of the drill
pusher mechanism on the drilling machine CBLL-250. This system reduces the transmitted force by four
times and increases the travel distance of the drill bit up to four times. Because they are sling system, so
they have stiffness C and viscosity coefficient 11. Therefore, the dynamic process on each pulley cable
rope is a complecated process. The paper prefers to the development process of the transfer function for
a cable model system, which has been simplified into two separate pulleys

Keywords: transfer function, model, cable, drill, drilling machine CBELL — 250
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