CO KHi VA CO BIEN MO

XAY DUNG Nji‘l }IiNH TOAN HOC *~
CHO CO CHE AN MUI KHOAN

TREN MAY KHOAN XOAY CAU CblLI-250MH

b hi khoan, co hai thong sd &nh hwéng truc
. tiép den qua trinh khoan la tbc do quay va

lwc an mii khoan [1]. Pé thwc hién diéu
khién ciing nhw xay dwng md hinh mo phéng hai
qua trinh nay, tredce tién ching ta can xay dirng md
hinh toan hoc v& quéa trinh hoat déng cua chung
Trong bai bao nay chung toi trinh bay vé két qua
xay dwng mo hinh toan cho co che an mii khoan
va cac phuong trinh toan hoc v& qua trinh vat ly
trong cac co cau thanh phén cta né. Ta phan chia
co cAu an mii khoan trén may khoan xoay cau
thanh ba phan Hé thong cép treo-rong roc boi suat
bén; dworng éng (ndi tr bom dén xi lanh) va xi lanh
thay lwe; bom thly lwc vai dong co dién.

1. Hé théng cap treo-rong roc béi suat bon

Co ché 4n mii khoan dwoc dam bao nho hé
rong roc boi suét 4 (hinh H.1). Tw do ta nhéan duoc
cac phwong trinh, mo ta lién hé vé lyc va quang
dwong di chuyén ctia mii khoan dwéi tac dong cua
xi lanh nhuw sau:

Phwong trinh lurc:

F,=4.Fg. (N
Trong do: Fa - Lwc tac dung tai diém A; Fg - Luc
tac dung tai diém B.

Phwong trinh quéng duwdng:

ea=(enl4). (2)
Trong d6: €a - Quang dwong di chuyén caa diém A;
£g - Quang dwong di chuyén cia diém B.

2. Pwérng éng va xy lanh thay lwc

So dd chuc nang ciia co cau dan dong voi
chuyén dong truc tiép cta thanh day mo ta trong
hinh H.2. Dén thanh phan cla co cau dan dong
trong pit tdng S, xy lanh vé&i hai khoang Iwu théng,
V4 va V, va can pit tong L.
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Khi md ta v& co cau dan dong tac dong hai
chigu véi chuyén dong trwee tiép cla thanh ching ta
chap nhan cac gla thiét sau:

» Co cu dan déng duoc gén cling trén bé;

» Dan hoi clia can plt téng va dan hoi doc cla
xy lanh la khéng dang ké;

> Trong hé théng dan dong thuy lee, chét 16ng
tudn hoan nén dwoc v&i suét dan hoi thé tich ;

» Ap suét py trong khoang Vi va ap suat py
trong khoang Vo

» Suw ro ri clia chéat Idng 1am viéc tir khoang xi
lanh sang khoang khac la khéng dang ké;

» Bo qua qua trinh qua do do van khoa 3M10
sinh ra trong qua trinh hoat déng.

H.1. M6 hinh hé rong roc boi suét bon

2.1. Trwong hop 1 - Khi chi st¢ dung mét
bom H11

Phu’omg trinh lwu Ivgng cla chat lam viéc trong
cac doan éng dan vai tinh dén do nen c:ua chét
|&dng lam viéc cd dang:

d
Qn11a =B-So-LH11a ;1 ! (3)
d
Qag =B-Sg-Lag- c:)t1 (4)
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Trong d'O B.So.’LHﬂA.(dpddt), BSULAB(dpqldt) - Cac
tham sb tinh dén sy thay d6i mat do cla chét 16ng;

I—AB - Dé dai doan éng AB, I-H11A = 'E?@ dal doan 6”9
H11A; Sp - Dién tich Iong trong clia dng dan.
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H.2. Co céu dén déng véi thanh tac dong truc tiép

Phuwong trinh lwu lwong cua chét 16ng lam viéc
tlr khoang thtr nhat co tinh dén dé nén cua chat
ldng lam viéc c6 dang:

dL dp
Qy=S;.—+B.S,.(L P, 5
1 1dt+B L+e) ot ()

Trong d6: S;.(dL/dt) - Tham sé , c6 tinh dén chuyén
dong cla pit tong; B.Sq.(L+e.).(dps/dt) - Tham sb
tinh dén sw thay di mat d6 cta chat 16ng; Sy -
Dién tich pit tdng khoang th& nhéat; L - Khoang
cach ban dau ctia can pit tong LU; ¢ - Khodng céch
di chuyén clia can pit téng so v&i vi tri ban dau.

Khi tinh dén tbéc dd khéng cao cla co cau dan
dong, dong chat Idng trong khoang thi» nhét cé thé
dwoc coi la chay tang, do d6 co thé viét phuong
trinh lién tyuc cho chuang:

Phwong trinh Iwu lwong cla hé thdng duoc tao
ra ti bom H11 ¢6 dang:

QH11=Qn11a+ Qas+Qy,

QH11=B.[SD.LH12A+80.LAB+S1.(L+S|_)].(dp1."dt)+

+S..(dL/dt). (6)

Phwong trinh Iwc cé dang:

F=(S1p1-Szp2-F 1-mg). ) (7)
Trong d6 F - Lyee, tac dung tr xy lanh dén mdii khoan,
F, - Lwc ma sat cha xy lanh véi pit tong, m - Khéi
luong clla can pit tong va pit tdng, g - Gia tbc trong
frirdng cla trai d4t. Trong qua trinh van hanh p,~0.

- Tl cac phwong trinh (6), (7) ¢6 thé nhan dwoc
hé phwong trinh trong sai 1éch:

a118qm11= 81201 + 8136, ®)

ag1dF =appdy1 —as3

Trong (8) cac tham sb a_ dwoc xac dinh bang cac
phu thudc: ay=1; a=P.[So.ln11a*tSo.Lh11atSe(Lrel)]s
215=S4; ax1=1; a22=S1; azs=(F1+mg).

Hé phuong trinh (8) c6 thé cho phép xac dinh
trong ddi dau ra (cd thé diéu chinh) cta cac tham
56 8|_, 8[:.

2.2. Trrrong hop 2 - Khi sir dung ca hai bom
H11va H12

Twong tw nhw trwdng hop 1, ta co thé nhan
dwoc hé phuwong trinh trong sai léch:

a118qmH11= 81201 +8136_ ©)

a10F = a0y — a3

Trong (9) cac tham sb aq, @iz, asa, az1, A2z, A3
dwoc xac dinh béng cac phu thudc:

an=1,

a12=B.[So.Lh12a+So.Lh11a+So.Lag+S1.(L+eL)];

a13=S4; az1=1; ap=S81; az3=(F1+mg)

Hé phuwong trinh (9) cho phep xac dinh mét
cach twong déi dau ra (cé thé diéu chinh) cla cac
tham sb &, o¢.

3. Bom thay lwc v&i dong co dién

Xem xét bom thiy lwc pit tébng hwédng truc trong
hinh H.3. Bom thady lwc bao gdm mét khéi quay (1)
gén trén truc 1&ch tdm, khoang cach e gitra hai tam
quay A va tam cia khéi B, than bom (2) va cac pit
tong (3) va (4). Khi thiét 1ap mé hinh cta bom thay
lwc, bai bao chi trinh bay ngan gon cac két qua. O
day str dung cac gia dinh sau:

» Chét 16ng la khéng nén duoc;

» Anh hudng vé do6 dan hoi cla thanh éng la
khong dang ké.

Néu ap suét trong khoang hdt vao cua pit tong (4)
bang pa, thi trén pit tdng ¢ dién tich S, tac ddng mot
Iuc Fa, lwe nay duoc phan tach thanh phan phap tuyén
T=Fa/cosp va tiép tuyén F ,=F tgp clia tap hop.
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H.3. So d6 phan b Iurc trong bom thily luc H403E:
A - Tam quay cua truc bom; B - Tdm quay cia khoi
léch tam; D - Tam cua hinh cau dau pit téng (4)

Lwc phap tuyén dwoc can bang bai phan Ire
trong géi twa cla truc dau ra, con lyc tiép tuyén tao
ra mé men can, bang:

2
L= n.dTApA.tg(m(FmAe). . (10)

Trong do: pa - Md men can trén truc dwoc tao ra tir
pit téng (4); (AE+FC) - Ban kinh quay tai diém lam
viéc hién tai ca bom twong dbi voi pit tong (4); AE
- Doan thang trén hinh H.3 vé&i E la chan dudng
vuédng géc ha tir B; FC - Boan thang, v&i C la diém
tiép xtc cua pit tdng va khéi quay léch tam. Tur day

B= arsm{esm(w ; AE =e.cos(a+ ),

0,5.(dp +d;)
e.sin(cc+q;)} (11)
0,5.(ds +d,)

Trong d6: e - Khodng léch tam, twong ddi clia truc quay
clia bom v&i tam clia khdi quay; o - goc quay cta truc
dau ra, so Vi vi tri pit tong (4); y - Goc dat dau tién cla
khéi lech tam, so vé&i vi tri dét pit tong A (trong trvdng
hop dang xem xet w=0); da - Puwong kinh clia xy lanh
(4) da=dg=d. Thay (11) vao (10) ta dwoc:

FC= %cos{arsin

2 ' ,
U :nd—pA.tg arsin esinfo +y) 1% cos arsinw +e.cos(o + ). (12)
4 0,5.(da +d;) 2 0,5.(dy +d;)
Ngoai ra, do ma sat tai v tri tiép xtc ching ta con ¢é lyc ma sat tao ra md men can:
¢  |d . esin(a+v)
=Kp.m—pps—cos| arsin—————~ |+ e.cos(a + w)}. 13
Hmsa AT ) pA{z [ 0,5.(dx +d.) (C‘L W) (13)
Trong do: pmea - MO men tao ra trén truc bom do diém tiép xuc voi pit tdng (4).
lwe ma sat véi pit tbng 4; K, - Hé sO ma sat tai Twong tw tinh toan vé&i pit tong (3) ta co:
2 .
Mg = nd—pB.tg arsin| 2SN+ v) | }dr 5cos arsmw —e.cos(a + )}, (14)
4 0,5.(d+d,) 0,5.(d+d,)
d® |d : esin(a+\p)
=K —Lcos| arsin————* | —e.cos(o +y);. 15
Hmsg =Kg-T—— 98{2 [ 0.5.(dp 1) (+y) (15)

Trong dé: umse - M6 men tao ra trén truc bom do
lwc ma sat véi pit-téng pit tong (3); Kg - Hé sb ma
sat tai diém tiép xtc véi pit tong (3).

Trong cung mét thoi diém, trén truc bom tac
ddng cung luc hai lwe 1én hai pit téng (3) va (4) co
hai qua trinh: Qué trinh hit va qua trinh day.

H(t)

d? d , esin(a+1yi)
+Kp.m—pa4—cos| arsin
4 2
2
+nd—pB tg arsm[Ml o cos arsin
4 0,5.(da +d;)

2 .
+KB.ndTDB.{%cos{arsin esm(a+\y )
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n 2 i
Z<n%%.t9{5r5in[%ﬂ {icos{arsm
i1 A

e e, e.Cos ;
0,5.(dy +dr)}+ (‘”“")}+

esin(a + \pi) 3
m} e.cos(a + wi)} +

Do d6, mé men can trén truc duoc tao ra boi
cac cdp pit tong, khi moé men nay nam dwdi ap suat
pa Va pg ¢0 tinh dén lwc ma sat ¢6 dang:

n

= [na(t)+pmsa )+ uat)+ npept)]  (16)
i=1
Thay cléc gia tri da tinh toan vao ta cé:
esin(a +y, )} }
_— +e.cos(a+\pi) +
0,5.(dp +d;)



CO KHi VA CO BIEN MO

Xac dinh dac tinh Iwu lwgng cia bom (xem H.4).

H.4. Quang duong di chuyén cia pit téng (3)
trong qua trinh xa

Cling mot thei diém, trong mot cap xi-lanh chi
c6 mot xy lanh & chu ky xa, vi vay thé tich cta cap
xi-lanh thir i dwoc xac dinh theo biéu thirc:

V(t):i\/-.

Trong dé: V - Thé tich dau ra cta bom; V; - Thé
tich lam viéc cta xy lanh xa trong cap xy lanh ther i.

Céan cl tinh toan theo hinh H.4. thi thé tich lam
viéc cua xy lanh xa trong cap xy lanh th i dwoc
xac dinh dw¢i dang:

V=8gp. (19)
O day: S - Dién tich tiét dién cGa xy lanh (dwoc coi
la bdng nhau déi véi tat ca xy lanh); ep - Quang
dwong di chuyén clia xy lanh trong chu ky xa.

ep =AD-ADg, (20)
Trong d6: AD - Khoang cach twong déi cla pit tong 3
so v&i tam quay A; AD, - Gia tri d6 Ién khoang cach
tai diém ban dau cla pit tdng (3) so voi diém A.

AD = BD.cos(arsin%S*‘”] _

(18)

(21)
— AB.cos(ou+ ).
Tir (20) ta co:

d+dr

AD =

. e.sin

(d+dn)2 (22)
. —e.cos(o+y),
' ADy=0,5.(d+d)-e.
Tir (19), (20), (22) va (23) ta co:
d? d+dr e.sin(aﬂp)J
2

V=n—omo!
5 4 0,5.(d+dr)

(23)

.cos[arsin

d+d,

2
Thay (23) vao (17) ta co:

—e.cos(o+y)- +e.

n[ 42
vt)=>" {ndél d +2dr .cos(arsin

e.sin(a +l|Ji)J ~
i1

0,5.(d +dr)

—e.cos(o +v) - L e} (25)

2

4. Két luan

Nghién clru x@y dwng md hinh toan hoc cho co
ché &n mii khoan c6 thé dwa ra nhirng két luan sau:

» T md hinh toan hoc clia co ciu dan déng
v&i hanh trinh trwc tiép cla can pit tong co thé
nhan dwoc hé phwong trinh, md ta qua trinh déng
hoc clia co cau dan dong;

» S dung md hinh toan hoc clia co' cdu bom
thay lwec pit tdng hwéng truc c6 thé md ta dwoc qua
trinh dong hoc trong bom thuy Iwc, xay dwng dwoc
mdi quan hé déng co dién véi bom thay lyc va qua
trinh diéu khién bom thly lwc bang déng co dién;

» Xay dwng md hinh toan hoc ctia bom thay lyc
dwoc dan dong bing truyén dong dién, qua hop sb
co hoc hodc truc tiép co thé nhan duoc hé phuwong
trinh, md td déng hoc cla cac qua trinh trong co
céu dan dong;

» Xay dwng md hinh toan véi hé cac phwong
trinh tuyén tinh dé dinh dang hoat déng ctia co ché
&n mii khoan co thé s dung dé thiét 1ap hé thdng
diéu khién.0l ;
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KHAI THAC MO

nwéc mat va nuwde ngdm. Phu thube cac yéu té dia
hinh, dja chét, qui hoach cla dia phuong c6 thé
xem xét cac mé hinh déng ctra va st dung mdt
béng: hé nuéc nudi trong thiy san, khu cbng vién
gidi tri, ho chira nuée va béi chiva chét thai... Viéc
xem xét hiéu qua cac tiéu chi ky thuat, moi tru’(‘)’ng,
kinh té va xa hoi d& duoc xac dinh 1a co sé quan
trong lwa chon t6i wvu mé hinh déng ctra da xéc
dinh. St dung quy trinh phén- tich thur bac (AHP) va
phuong phap t6 chic xép hang wu tién
(PROMETHEE) dé danh gia cho thdy thdy mé hinh
nuéi tréng thdy san duoc lwa chon phu hop nhét
cho cac mo da xay ding tai tinh Binh Dwong.

The method of selection of closure model for
construction quarries in Binh Duong province

SUMMARY

" Typically, construction material quarries |
| are exploited below the self-flowing drainage |
' level. At the end of exploitation, it will create |
| spaces that contain surface water and |
| groundwater. Depending on factors such as |
| topography, geology, and local planning,
. closure and use patterns may be considered
- aquaculture  lakes, amusement parks, |
- reservoirs and storage yards. waste... The |

~ effective consideration of technical, environmental, |

. economic and social criteria has been |

. identified as an important basis for the optimal |
selection of the identified closure model. |
Using the analysis hierarchical process (AHP) |
and the method of organization of priority |
ranking (PROMETHEE) to evaluate shows
that the aquaculture model chosen is most |
suitable for construction quarries in Binh |
Duong province. |

. 1. Cam on doi v&i nhitng gi téi da co, cam
‘on ddi nhiing gi ti khéng co. Pirc Phat.

' 2. Hanh phtc khéng tw nhién ma cé. N6 dén

tlr chinh hanh dong cta ban. Pat Lai Lat Ma.
3. Cing gibng nhw cai bong, wdc vong
cla ching ta cang dai khi mat troi cla
chung ta dan lan. Edward Young.
VTH swu tam

XAY DUNG MO HINH...

(Tiép theo trang 35)

Trach nhiém phap ly ctia cac tac gia bai bao:
cac tac gid hoan toan chiu trach nhiém vé cac sé
liéu, n6i dung céng bé trong bai béo theo Luét Béo
chi Viét Nam.

Tém tat: Hién nay c6 hai yéu tb anh hudng anh
huong truc tiép dén qué trinh khoan - téc dé quay va
lc &n mdi khoan. Pé thuc hién moét hé théng didu
khién ty dong qua trinh khoan, can phai xay dung mét
md hinh toén hoc cta hai yéu t6 nay. Bai béo trinh
bay mot sé két qué nghién ctru vé qua trinh xay dung
md hinh toan hoc cho hoat ddng cta co cau éan mii
khoan. Két qua ctia mé hinh todn hoc cla qué trinh
&n mdi khoan, chung t6i thu duoc céc phuong trinh
toan hoc mé ta cac qua trinh vét ly trong thiét bi nay
cta may khoan.

Forming a mathematical model
for the drill press mechanism
on a rotating spherical drill CBLL-250

SUMMARY

There are two influencing factors that |
q directly affect the drilling process - rotation |
| speed and force on the driling tool. To |
| implement a system for automatic control of |
| adrilling process, it is necessary to construct |
-a mathematical model of these two factors. |
| The article presents some research results on |
' the process of establishing mathematical |
| models for the operation of the drill bit feed |
| mechanism. As a result of mathematical ||
. modeling of the process forcing on the |
| drilling tool, we obtain mathematical |
| equations depicting the physical processes |
. in this device of the drilling machine. |

1 Su im Iang 60| khi la cau tra Im tuyét
vOi nhét. Dat Lai Lat Ma.

2. ba so moi ngudi ca doi chi lam dugc
ba viéc: déi minh, déi nguei va bi ngudi lira
déi. Bic Phat.

VTH swu tam
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