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Tém tat: Cum kep - dan hudng ctia may khoan trong 16 12 bo phan dan hudng cho can khoan lam
viéc, han ché sai 1énh gilra duong tam cua truc can khoan va tam cua 18 khoan khi may khoan lam
viéc. Tuy khong truc tiép truyén lyc hodc momen cho miii khoan pha huy dat d4, song day 1a by phan
rat quan trong trong may khoan néi chung va may khoan trong 16 néi riéng. Khi tién hanh néi hoic
thao can khoan, cum kep - dan hudng c6 nhiém vu kep gitr chit can khoan. Bai bao gidi thiéu nguyén
1y hoat dong, phuwong phap va két qua tinh toan luc kep yéu cau ddi v6i cum kep - dan hudng thuy
luc lap trén dau thap khoan ctia may khoan VMG-700. Két qua tinh toan nay di duoc ap dung trong
qua trinh tinh toan thiét ké, ché tao va lip dit 01 may khoan VMG-700 phuc vu khoan thim do, khoan

thao nudc trong cac mo than ham 1o.

Tir khéa: Can khoan, cum kep - dan hwéng, liec cdp, may khoan trong [o.

1 it van dé

Viéc tinh toan luc kep dé gilr chat can khoan
1a rat quan trong va can thiét ddi v6i cac may
khoan trong 10 béi cong tac nbi va thio can
khoan dugc dién ra lién tuc. Luc kep cuia cum
kep - dan hudéng anh huong truc tiép khong
nhing téi cong tac khoan ma con t6i tudi tho cua
can khoan. Néu luc kep nay qua 16n khong chi
lam cho thiét bi cong kénh ma con lam cin
khoan bj bién dang, giam tudi tho. Néu luc kep
qué nho, khong di kha ning kep giit thi can
khoan bi truot, dan dén khong thé ndi duogc can
khoan dé khoan dén chiéu dai can thiét.

Céc dang chinh ctia cum kep - dan huéng
gom: Dang 10 xo déng - thuy luc mo; dang thuy
luc dong - 10 xo mo; dang thiy luc dong - thuy
lwc mo. Trong khudn khd bai bao nay giéi thidu
cach tinh toan luc kep ctia cum kep - dan hudng
dang 16 xo dong - thuy luc mé.

2 Két ciu, nguyén ly hoat dong

May khoan VMG-700 st dung trong 10 c6
khong gian chat hep, chiéu dai 16 khoan 16n (dén
700 m), cho nén muén dat dugc du chiéu dai 16
khoan theo yéu cau thi can khoan ciia may phai
duoc ndi theo md dun. Nhiém vy cta cum kep -
dan hudng 1a rat quan trong, trong qua trinh may
khoan hoat dong, chu ky khoan duogc lap di lap
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lai, cong doan nbi mé dun can khoan dugc thuc
hién lién tyc dé dat dugc chiéu dai 16 khoan theo
yéu cau dit ra nén cum chi tiét nay thuong xuyén
phai kep giit chit can khoan.

Cum kep - dan huéng dugc cAu thanh tir cac
bd phén chinh gém: B¢ gia @6 — 7; xy lanh — 2;
piston — 3; 10 xo dia — 4; tAm lip chéu cap
trén — 5, chau cdp — 6; thanh d& lip chau cip
dudi — 7; dai 6¢c — 8. Vi tri va két cau chinh cua
cum kep - dan huéng duoc thé hién trong cac
hinh 1 va 2.

Luc kep cua cum kep - dan huéng thuy luc
duogc didu khién boi hoat dong cua xy lanh thuy
luc va 16 xo dia. Khi can kep giit can khoan, xy
lanh — 2 khong dugc cip dau nén bi mét ap suét,
luc dan héi cua 10 xo dia — 4 s& day piston — 3 lui
hanh trinh vé diém chét xy lanh, dong thoi kéo
ép chiu cap kep chat can khoan. Luc kep nay tao
ra lyc ma sat dé giit can khoan. Sau khi thyc hién
xong Vviéc ndi hodc thio mod dun can khoan thi
dau thiry luc duoc bom vao xy lanh—2, piston—3
s& day 10 xo dia — 4 lai mot khoang, dong thoi
chiu cip dudi ciing bi day xudng. Do dé, ap luc
kep can khoan s& khong con, can khoan duoc
giai phong va may khoan tién hanh lam viéc binh
thuong. Qua trinh kep nay sé€ lap di lap lai theo
cac cong doan ndi hodc thdo md dun can khoan.
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Cum kep - dan huéng

Hinh 1: Cum kep - dan hwong thuy luc
ldp trén mady khoan VMG-700
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Hinh 2: Két cdu cum kep - dan hwong:
1 —bo gia do; 2 — xy lanh; 3 — piston; 4 — lo xo
dia; 5 — tam ldp chau cdp phia trén; 6 — chdu
cap; 7 —thanh do chau cap duoi; 8 — dai oc

3 Tinh toan lwc kep yéu ciu trén cum kep -
din huéng

Dbi v6i may khoan trong 10, truong hop
may lam viéc & goc 90° (khoan ding), tuc la may
khoan xién thuong, luc kep yéu cAu trén cum
kep - dan huéng 1a 16n nhét, vi lac nay luc kep
phai thing duoc toan bo trong luwong cua can
khoan dé can khoan khong bi truot xudng dudi.
Khi may khoan lam viéc ¢ ché d9 khoan ngang,
luc kep yéu cau 1a nho nhat boi trong lugng cua
can khoan dugc 15 khoan d&, nén tac dung chu
yéu ctia cum kep - dan hudng 1 dan hudng cho
mii khoan lam viéc. Cac lam viéc ctia cum kep -
dan hudng dugc thé hién trong hinh 3.

O truong hop khoan dung, luc kep yéu cau
dé giir can khoan cta cum kep - dan hudng thuy
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luc tao ra luyc ma sat théng trong lugng cua can
khoan. Trong lugng 16n nhit cia can khoan P
dat dwoc khi chiéu dai 16 khoan Li 1a 16n nhat,
duoc tinh theo cong thic:

Py =du g Ly (1)
Trong d6: qek — khdi lugng 1 mét dai can khoan,
kg/m; g — gia toc trong truong, g = 9,81 m/s>.

Msy khoan khi khoan vi tri 0°

NN
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Hinh 3: Cdc truong hop lam viéc cua cum kep -

dan huwéng: a) Khoan dimg; b) Khoan ngang

Khi cum kep - dan hudng kep can khoan,
mdi chiu cip s& tiép xtic v6i can khoan tai hai
duong doc truc, tao v6i mat phang ngang XOY
mot goc a (hinh 4). Lyc dan hoi 2F cia hai bo 16
x0 dia — 4 déy piston — 3, tao ra lyc kéo thanh do
chau cdp dudi — 7. Tai hai dudng tiép xtc, chiu
cap dudi— 7 tac dung cac lyc vao can khoan. Céc
luc nay truyén qua can khoan tac dung 1én chiu
cdp trén — 6 tai hai dudng tiép xtic, dong thoi
chau cdp trén — 6 ciing tao ra phan luc téng hop
2F tac dung 1én can khoan. B6 qua cac ton thit,
tong hop luc cia chau cip dudi — 7 tac dung 1én
can khoan van 1a 2F va gia tri F* bang F.
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Hinh 4: So do tinh todn lyc kep can khoan
can thiét cho cum kep - dan hiedng thity lic

Céc lyc tac dung 1én can khoan duoc thé
hién nhu nhu sau:
- Fa, Fa1, Fa2: Téng hop luc va cac luc tac



dung & vi tri hai duong tiép xtic ciia chiu cap
dudi 1én can khoan, N;

- Fi, Fu, Fao: Tong hop luc va cac luc tac
dung & vi tri hai duong tiép xtic cua chau cap
trén 1én can khoan, N;

- Pe: Trong luong cua can khoan, N;

- Fms: Tong hop luc ma sat giira cac chau
cdp va can khoan, N.

Xét cac luc tac dung cua cac chiu cap 1én
can khoan chiéu 1én truc OY, ta co:

F, =N, =F, -sina+F,, -sina.=2F, -sina = 2F (2)
F =N, =E,-sina+F, sina=2F, -sina=2F (3)
Trong d6: Fq, F — 1an luot 1a tong hop luc tac
dung ctia chiu cap dudi va chau cip trén 1én can
khoan, N; Ny, N; — 1an luot 1a tong hop phan lyc
ctia can khoan 1én chau cip dudi va chéu cap
trén, N.

Xét cac luc tac dung 1én can khoan chiéu lén
truc OZ:

E,=f-N,+f-N, =4f-F 4)
Trong d6: f —hé s6 ma st giita cac chau cip va
can khoan.

Diéu kién gitr can khoan khong bi truot 1a:

P
F >P, & F>-% 5
ms ck 4f ( )

Két qua tinh toan trén chinh 1a lyc dan hoi
yéu cau can thiét ctia 01 bo 10 xo dia cum kep -
dan hudng c6 thé kep chit can khoan. Pé ting
thém do¢ tin cay cua luc kep, dua thém hé s6 an
toan k vao cong thuc (5) s€ duoc:

F> %Pck (6)

Ap dung cong thirc (6) tinh todn cho may
khoan trong 10 VMG-700 do Vién Co khi Nang
luong va Mo - Vinacomin nghién ciru thiét ké va
ché tao, su dung vai cac loai miii khoan duong
kinh ®59, ®75, ®95, twong g véi chidu sau 16
khoan 700 m, 500 m, 350 m va khdi lugng can
khoan twong ing 6,3 kg/m; 8,1 kg/m; 11,8 kg/m.

Thay 1an luot cac sb lidu vao (1) duoc:

- Miii khoan ®59: Pk =43.262 N;

- Miii khoan ®75: Pcko = 39.730 N;

- Miii khoan ®95: Pz =40.515 N.

Trong luong cua cot can khoan voi dudong
kinh ®59, chiéu dai 700 m 1a 16n nhit nén dwoc
lwa chon dé tinh lyc kep cho cum kep - dan
huodng.

V6i hé s6 ma sat giita can khoan va chiu
cap £=0,3, lya chon h¢ sb an toan k =1,2. Thay
cac s6 lidu vao (6) duogc gia tri lyc dan hoi yéu
cAu can thiét cua 01 bd 10 xo dia cum kep - dan
huéng dé co thé kep chit va gitr can khoan
khong bj trugt trong qua trinh nap, thdo can khi
may khoan VMG-700 lam viéc la F =43.260 N.
4 Két luin

Trong qué trinh may khoan trong 10 lam
viéc, luc kep cot can khoan cia cum kep - dan
hudng thuy luc dang 16 xo - thiry luc 13 rit quan
trong. Khau gitr chat can khoan phai dwoc dam
béo thi méi c6 thé tién hanh 1dp, thdo cac mod dun
can khoan va thuc hién khoan duoc hét 16 khoan,
dic biét véi 16 khoan xién thugng,

Bai bao da dua ra cong thic lam co so tinh
toan, kiém tra luc kep can thiét cho cum kep -
dan huéng thuy lyc dang 16 xo - thiy luc dé co
thé gitt dugc can khoan 6n dinh, tir d6 tao diéu
kién thuan loi cho viéc lip, thao can khoan va
may co thé dé dang thuc hién nhiém vu.

Trén co sé thiét 1ap cong thire, nhom tac gia
da ap dung tinh toan luc kep cho cum kep - dan
hudng thiy luc dang 10 xo - thiy luc, tor d6 lam
co s& dé thiét ké, ché tao cum kep - dan huéng
thuy luc cho hé thong may khoan trong 16 VMG-
700 cta dé tai nghién ctru KH&CN cap Tap
doan TKV “Nghién ctru thiét ké, ché tao may
khoan trong 10 VMG-700 phuc vu khoan tham
do, khoan thao nudc cac moé than ham 16” do
Vién Co khi Nang lugng va Mé - Vinacomin chu
tri thue hién.
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