CO BHI

XAY DUNG CONG THUC XAC BINH CONG SUAT PHA HUY DAT PA

DOI VOl CHOONG PDC
TS. Nguyén Tién Hiing, ThS. Truwong Viin Tir - Triwong Pai hoc Mo - Pia Chat

Tém tit: Hién nay, choong PDC duoc sir dung rong rii va phd bién trong nganh cong nghiép khoan
dau khi do nhiing wu diém vuot trdi ma ching mang lai. Vé ban chat, choong PDC 1a loai choong
ludi cat duge trang bi cac rang PDC co bé mat dugc ché tao tir kim cuong da tinh thé. Choong duoc
st dung khoan trong dat da mém va déo dwa theo nguyén 1y cit v& va cho vén tdc co hoc khoan rat
cao (1én dén 60-70 m/h). Hién nay, chua c6 cong thirc cu thé dé xac dinh cong sudt pha huy dat da
trong qua trinh khoan ddi véi choong PDC. Nhom tac gia da sir dung cac phuwong phap phan tich 1y
thuyét, phéan tich cac luc tac dung 1én ring choong trong qua trinh ching pha huy dat d4 dé xay dung
cong thirc xac dinh cong suat pha huy dat da cho choong PDC. Viéc xdy dung thanh cong cong thirc
gitip chung ta c6 thé xac dinh cac thong s6 ché d6 khoan hop 1y khi thi cong khoan va c6 thé cai tién
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thiét ké choong PDC nham tién ti hoan thién chung.

Tir khéa: Choong PDC, céng sudt phd huy dat da, géc lap dat rang choong, khoan.

1 Co s6' 1y thuyét va phwong phap nghién ciru

Duya theo két qua nghién ctru ctia nhom tac
gia vé muc do anh huong cua goc lép dit ring
choong PDC a t6i nguyén ly va hiéu qua pha huy
dat da [1], trong do chi ra rang, d6i véi kiéu goc
lap dat “am” thi goc lap dat rang choong ti wu 1a
45-55°. Khi d6, choong pha huy dit da theo
nguyén 1y cit v, van tdc co hoc khoan dat cao
trong khi mirc d6 mon cua ring choong 1a thap
nhat. Tuy nhién, viéc danh gia hiéu qua pha huy
dat ¢ can dwa vao chi tiéu cong suét pha huy cta
choong.

Nhim xay dyng cong thirc xac dinh cong
sudt pha huy dit da cua choong PDC, nhom tac
gia da xay dung va nghién ctu hé lyc tac dong
1én rang choong trong qua trinh ching pha huy
dat d4 (hinh 1).

rang chéong

Chiéu hé lyc tac dong 1én rang choong lén
truc Ox, ta c6 thé xac dinh luc tac dong 1én rang
choong theo phuong ngang nhu sau:

P, =F —F +N;sina (1)
Trong do: Pop — luc tac dong lén rang choong theo
phuong ngang, N; F2> — luc ma sat tac dong 1én
dau nhon rang choong, F2 = Nof, N; F1 — luc ma
sat tac dong 1én mat phing dau ring choong,
Fi1=Nif, N; N1 — phan lyc tdc dong lén mat
phang dau ring choong, N; Ny — phan luc tac
dong 1én d4u nhon rang choong, N; f —hé s6 ma
sat giita rang choong va dat d4; o — goc lap dat
rang choong, dd. Suy ra:
P, =N,f—-N{f+N,sina (2)

Chiéu hé luc tac dong 1én rang choong Ién

truc Oz, co thé xac dinh phan luc N2 dudi dang:

3)

Trong do: P, — luc doc truc tac dong 1én rang

N, =P, —N,cosa—N;sina

By - choong, N.
—_ M Cong phuong trinh (2) va (3) ta nhan duogc
két qua nhu sau:
/ m m Fr . .
ﬁ" S A N\ P, :prJer(smot—2fcosoc—f2 smoc) 4
g . e = Trong d6: Phan lyc N; dugc xem 1a kha ning
13 N:

Hinh 1: H¢ luc tac dong lén rang choong PDC
trong qud trinh phd huy dat da
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chéng lai su pha huy cia dat da va co thé xac dinh
duoc theo cong thuce [2]:



N, =c,A, (1 + tg(P) Q)
O day: ock — gioi han bén cit cua dat da, MPa;
Ak — dién tich cat dat d4, m>.

Gia sur rang, ring choong PDC lap dit kiéu
“gdc am” s& cat dat da theo hinh khdi Omn va
theo phuong cua luc Pop (hinh 1). Khéi nay dich
chuyén theo mit phang Om va hai mat phiang con
lai cua khdi Omn, noi ma chiu tac dong cua ung
sut cit (truot) oek. Vi vdy, dién tich cit dat da
duoc xac dinh 1a téng dién tich cua mat cét trén
mit phing Om (mét nira dién tich cua hinh elip
¢6 chiéu dai truc 1a p) va hai mit phang con lai
ctia khbi Omn:

m,/d, 8 sino+ 28] sin(a—a,)

2sina, sina

(6)
%—(([H—Of -w,) '

b
2
¢ — goc ndi ma sat; O — goc ma sat gilta rang

Trong d6: a1 — goc cat, o, =

choong va mot phan dat da bi nghién nat, 6 = 8-
13°[3]; we — goc trudce; dp —
choong, m; 8, — do ngap rang choong, m
Tu phuong trinh (5) va (6) ta thu duogc:
32 : 2 .
)n\/aéip sino+287 sin (o0, )

2sino, sino

duong kinh cta rang

N, =0, (1+1tgo (7)

Do ngép rang choong 6, dugc xac dinh [1]:

P

2/3
% = 2] (ctgoc+tg;)(l+tg(p)\/d_} (
n p
Trong d6: J=1+fsin2a; on —
cua dat d4, MPa.
bat K = sino — 2fcosa — frsina, tr cac cong
thirc (4) va (7), ta thu dugc nhu sau:
\/_pmesma+28 sin(o—o,)

2sina, sino

8)

gidi han bén nén

Pop = pr+c

K (9)

Nhu vay, luc dé quay choong khoan s& duoc

1+tg(p

xac dinh theo cong thurc sau:

\ \/_8 sina.+28; sm((x (x])

P =miP =mi|Pf+c, (1+t
¢ o ’ ( &) 2sina, sino

k| (10)

Trong do: m —s0 lugng canh choong; 1 — s0 lugng

rang choong.

Chia lyc nay cho ban kinh cua choong ta thu
dugc luc quay riéng tac dong doc theo canh
choong nhu sau:

2P,
Poe = (1D

M6 men quay dMy, tac dong 1én mot rang

choong dugc xac dinh nhu sau:

dM,, =P R.dR, (12)
Trong d6: R; — khoang cach tir ring choong dén
tam choong, m

Nhu vdy, tong mé men quay choong s& 1a:
D2
(13)

M,, =mP, [ R,dR, =mP, —-
Cong sudt pha huy dit da cua choong s&

orc 8

duoc xac dinh nhu sau:

N, =M, 0=M,, (14)

mnDim’ 4’ 52 sino.+28” sin(o—a, )
=——|Pf 1+t 15
120 { i +0u (1+tg0) 2sino, sina ( )

2 Két qua va thio luin

Dua vao cong thirc (15), xdy dung biéu dd
theo doi su bién thién cua cong suét pha huy dat
da ctia choong N, hanh thay d6i thong sb goc lip
dit rang choong o va tdc d6 quay choong n
(hinh 2). Trong d6, gia tri cac thong s6 duoc lya
chon lan luot nhu sau: Ttai trong chiéu truc
P,=105 000 N; D = 0,311 m; dp=0,025 m;
on=4 MPa; 6k =1 MPa; m=5;f=0,1.

Hinh 2. Biéu do thé hién su thay doi
cia cong sudt phd huy dat da
khi thay déi goc ldp dat rang choong.
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Qua biéu dd bién thién cong sudt pha huy dat
da khi thay doi goc lap dat ring va toc d6 quay
choong, ta c6 thé rat ra mot vai két luan nhu sau:

- Khi a = 60°, cong suit pha huy dat d4 cua
choong dat gia tri cao nhét;

- Khi a = 45-55°, cong suét pha huy dat da
nhé hon 11% so véi gia tri cuc dai, trong khi do6
gia tri van tdc co hoc khoan dat cuc dai [1];

- Vé6i cong thie nay, co thé thay ddi cac
thong s6 ddu vao nhu tai trong 1én choong P, toc
dd6 quay choong n, goc lip dit ring choong o,
duong kinh choong D, duong kinh rang choong
dp, 3 bén dat da on, Gek, hé s6 ma sat f nham tim
ra gia tri cac thong sd, ché d hop 1y khi thi cong
khoan.

3 Két luan va kién nghi.

Tur nhitng nghién ctru bén trén, tac gia duara
mot s6 nhitng két luan va kién nghi nhu sau:

1) Viéc xay dung thanh cong cong thirc xac
dinh cong suit pha huy dit da cia choong PDC
dua trén co s¢ va mo hinh 1y thuyét cho phép xac
dinh thong sb ché do khoan tbi wu cho ting diéu
kién cu thé;

2) Cong thirc x4c dinh cong suat pha huy dat
da ctia choong PDC cho phép cai thién thiét ké
choong thong qua thong sb goc lip ring choong;

3) Trong thoi gian t6i, can tiép tuc nghién
ctru va kiém toan lai cong thirc bang cac s lidu
dau vao va dau ra thuc té nhim xac dinh hé sb
thuc nghiém cta cong thuec.
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