SCIENCE TECHNOLOGY

ANH HUONG CUA MOT SO THONG SO LAM VIEC
DEN QUA TRINH KHOAN CUA KHOAN XOAY BAP

EFFECTS OF SOME WORKING PARAMETERS ON DRILLING PROCESS OF THE ROTARY PERCUSSIVE DRILLING

TOMTAT

Trén co s& két qua nghién ctru qua trinh lam viéc cla thiét bj khoan xoay
dap bai béo tién hanh khao sat anh hudng clia mot s6 thong so lam viéc dén
qua trinh khoan ctia may khoan xoay dap. V6i két qua thu dugc, cho phép
danh gia mbc do anh huéng clia cac thong s6 dén qua trinh khoan, tir 6 duwa
ra cac lya chon thong s6 lam viéc hop 1y cho méy khoan xoay dap lam viéc dat
hiu qua cao.

Tir khéa: Khoan xoay dap, da cng, pha hy da.

ABSTRACT

Based on the results of working process study of rotary drilling equipment,
the article examines the influence of some parameters on the drilling process of
rotating drilling. With the results obtained, it is possible to assess the impact of
the parameters on the drilling process, thereby providing reasonable working
parameters for the most efficient drilling machine.

Keywords: Rotary percussive drilling, hard rock, rock destruction.
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1.DAT VAN BE

Phuong phap khoan xoay - dap dat hiéu qua cao nhat
khi khoan cac loai d& c6 dd cling cao nhu da sa thach, da
vOi, da granit,... V&i mot thiét bi khoan xac dinh thi nang
sudt cla thiét bi khoan d& phu thudc vao cac thong s6 lam
viéc khi biét trwéc co tinh cla da. Phat trién hoan thién
thiét bi khoan da xoay - dap ngay cang dwgc nhiéu nha
khoa hoc quan tdm nghién cru. Viéc nghién clru &nh
huéng ctia thdng s6 lam viéc dén qua trinh khoan chinh la
co s& dé xac dinh cac thong s6 lam viéc mot cach hop ly
cua thiét bi khoan xoay dap.

Trong khuén khé cla bai bao, nhém tac gia tap trung
nghién ctru anh hudng clia mot s6 théng sb lam viéc clia
thiét bi khoan xoay dap nhu van toc xoay, tan s va luc dap,
toc do dan tién dén qua trinh khoan. Xuat phat tir dc diém
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cGia md hinh tinh toan [3] va cac tham s6 c¢6 quan hé, tac
dong qua lai 1an nhau, nén dé danh gia mic do anh hudng
cla tirng tham sd t¢i khad nang khoan cua thiét bi, tac gia
chon phuong phap khdo sat mic d6 4nh hudng doc lap
clia tirng tham s6. Pham vi khao sét clia cac tham s6 nam
trong khoang bién thién cé thé clia tham s6 dé duoc xac
dinh theo dac tinh cta thiét bi.
2. MO HINH TINH TOAN THIET Bl KHOAN XOAY - DAP

Coi d4 la mdi trvong dan - nhét, déo. Truc ndi then, mdii
khoan la nhitng vat ran tuyét déi, choong khoan chi bi xoén
ma khong bi bién dang doc. Tén that nang lwvgng trén 6ng
ndi truc then v&i chodng khoan khéng dang ké. U'ng dung
ly thuyét co hoc hé nhiéu vat dé€ moé hinh hoa thiét bi
khoan, m6 hinh ctia khoan xoay dap nhu hinh 1.
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Hinh1. M6 hinh dong lyc hoc khoan xoay dép

Trong do: F, - Luc dap cla Pit tong; Fy, - Lyc dan tién
choong khoan; Fy, - Ngudng pha hiy cla da; M, - M6 men
quay choong khoan;M, - M6 mem can tai dau mi khoan;
m, - Khdi lugng cla chubi bua khoan; m, - Khéi lvgng cla
choong khoan; m, - Khéi lwvgng ctia mdi khoan; my - Khéi
lvgng cla da bi pha huy; x, - Toa d6 trong tam cla chudi
blda khoan; x, - Toa dd trong tdm cua choong khoan;
X3 - Toa dd trong tam clia mi khoan; x4- Toa dd trong tam
cla da bi pha hly; ¢, - G6c quay cla chudi blua khoan;
¢, - Goc quay clia choong khoan; ¢, - Géc quay clia mdi
khoan; c,- Hé s6 can nhét cla piston giam chan; k, - Hé s6
dd crng cla piston giam chan; c,, ¢, - Hé s6 can nhét cla
moi ghép ren; k,, k; - Hé s6 dd cling clla m6i ghép ren;
Cay, Cax - CAC h& 6 can nhot do bién dang xo0an; Ky, ks, - Cac
hé s6 dd cling chdng xodn; ¢, - Hé s6 can nhot cla da;
k4 - Hé s6 d0 clrng clia da.
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CONG NGHE

Ap dung phuong trinh Lagrange loai Il cho co hé gém
chubi bua, choong khoan va miii khoan, phuong trinh vi
phan chuyén ddng ctia hé:

mX, +(C, +C,)X, —C,X, + (K +K,)x —k,x, =F, +F
m,X, —C,X, +(C, +C;)X, —C,X, —K,X,
+(k, +k )X, =k X, =0
m,X, —C,X, +(C, +C,)X, -k X, +k X, =F" —F"
- . : 1)
Jl(pl +Cp P, —Cp P, + k2x(p1 - k2x(pz = Mq
‘]zq)z - C2x¢1 + (CZX *Cy )(pz - C3X(i)3 - k2x(p1
+(K,, +K )0, Ky 0, =0
L33 —C, @, +Co, 03 — Ky, @, +Ky 0 = —M,
Trong dé:

F!- Luc can do do cling clia da gay ra

k,(x,—x,) néu 0<k,(x,-x,)<FE,
F'=!F k,(x,-x,)2F, @)

. " néu
k,(x,-x,)<0

0 néu
F!- Luc can do can nhét clia da gay ra

F!=c,x, (3)

Khi da chua bi pha hay thi van téc khéi da bang khong,
khi bi pha hiy c6 thé coi toc do dich chuyén ctia phoi da
trong mé hinh ding bang van téc tinh tién cta mdi khoan,
nghia l&;

x, néu k,(x,—x,)>F,

¢ {0 néu k,(x,-x,)<F,

3. KHAO SAT ANH HUONG CUA MOT SO THONG SO LAM
VIEC DEN QUA TRINH KHOAN CUA KHOAN XOAY BAP
3.1. Khao sat &nh huéng cla tan s6 dap va lwc dap

3.1.1. Khao sat anh huéng clia tan s6 dap

Pé khao sat anh hwang cla tan so dap ta tién hanh
khao sat qua trinh lam viéc cda blda khoan v&i méi trvong
da co dinh. Cac gia tri d6 clrng clia da k = 5.10% (N/m), hé s6
can nhét clia da ¢ = 1,98.10° (Ns/m) va luc téi han pha hay
da Fy, = 138 (kN).

Trén hinh 2, dwdng mau xanh la dwdng van téc tinh tién
twong doéi ctia mii khoan so v&i méi truong da, duong mau
dé la dwong dich chuyén tvong d6i ciia mi khoan so véi vi
tri hién thoi cda yéu t6 ma sat kho, ky hiéu hiéu s6 A = x,- x,
la dich chuyén clia mdi khoan so véi méat da va. Tir do thi ta
nhan thdy cac gia tri Ién nhat cda van téc mii khoan va
dich chuyén twong déi ctia mii khoan so vai vi tri hién thoi
clia yéu t6 ma sat khd dat dugc khi tan s6 nam trong
khoang 50 dén 70Hz, trong khoang lan can tan s6 65Hz thi
ca hai gia tri dat I&n nhat.

Trén hinh 3 tredc diém céng hudng, van tée cdia mdi
khoan va dich chuyén clia yéu td ma sat kho tang ty | voi
nhau, sau khi cdng hudng, mac du tan sb ti€p tuc tang
nhung hién tugng truot clia cac yéu td ma sat kho khong

)
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ti€p tuc xay ra. Nhuw vay chi c6 mét dai tan so lam viéc ma
khi dé xung ddng va cham cé tac dung nang cao téc do
tham nhép mii khoan vao d4, tvong (ng trén do thi la dai
tan s6 50 - 70Hz.
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Hinh 2. Anh huéng clia tan s6 1&n van t6c miii khoan va dich chuyén day 16
khoan
Nhu vay, tan sd c¢6 anh hudng rat 1on dén sv thay déi
cla van toc choong khoan, mi khoan va dich chuyén clia
phan t& ma sat khé cho nén anh hudng rat Ién dén hiéu
qua, nang sudt khoan ctia may.
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Hinh 3. Anh huéng cdia tan s6 1én van téc choong khoan, mdii khoan
3.1.2. Khao sat anh huwéng ctia lvc dap

Dé khao sat anh hwang cua lic dap, tién hanh khao sat
qua trinh lam viéc clia bla khoan véi moi truvong déa Cat két,
cac dac tinh clia da nhuw trén bang 1.

Bang 1. Dac tinh ctia cac loai da

T Loai da Fi (KN) | K(N/m) | c(N.s/m) Ghichl

1 |DP&Sankét 286 8,4.10° 2310 | Darétclng
2 |DaCatket 210 5.10° 49.10° bé cing

3 |Davoimém 138 2110° | 198.10° |Datrunghinh

Khao sét xung lvc dap bua khoan thay d6i, do cling da
¢6 dinh k = 5.10% (N/m). Ta dugc do thi anh hwdng cla tan
s6 dap lén van téc cum choong khoan, mii khoan cho tirng
truong hop véi xung lic dap thay d6i nhw trén hinh 4.

Trén do thi hinh 4 véi do cing da k = 5.10% (N/m), xung
lvc dap | = 120 (kN) chon tan s6 dap trong khoang 50 -
60Hz la phu hop; véi xung luc dap | = 160 (kN) chon tan s6
dép trong khodng 55 - 65Hz la phu hop; véi xung luc dap
| = 220 (kN) chon tan s6 dap trong khoang 60 - 70Hz la phu
hop; v6i xung luc dap | = 280 (kN) chon tan s6 dap trong
khoang 75 - 85Hz |a phu hgp.
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Hinh 4. Anh hiréng ctia lirc d&p 1&n van téc choong khoan, mii khoan
a) Xung lyc dap | = 120 (kN) cliabta 1én van toc X, va dich chuyén x,
b) Xung lyc dap | = 160 (kN) clia bdia Ién van toc X, va dich chuyén x
¢) Xung lyc dap I = 220 (kN) ctia blia Ién van téc X, va dich chuyén x,
d) Xung Iyc dap | = 280 (kN) ctia blia Ién van téc X, va dich chuyén x,

3.2.Khao sat anh huéng ctla do cirng da

Pé khao sat anh hwdng clia do cling da dén nang suéat
may khoan ta tién hanh thay doi dé cting clia d4, khi do luc
toi han Fy, pha hly da thay doi tvong (ng véi cac gia tri do
ctrng k clia da thay doi tir k, = 8,4.10° (N/m) dén k, = 8,93.10’
(N/m) va hé s can nhét clia da cling thay doi tr ¢, = 2,3.10*
(N.s/m) dén c, = 6,83.10%(N.s/m). Xung luc dap clia btia khéng
d6i. Két qua tinh toan thu dugc cac do thi nhu hinh 5, 6.
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Hinh 5. Anh huéng clia tAn s6 1&n van téc cum chodng khoan, mdi khoan khi
d6 cling dé thay doi

T hinh 5 cho thay, khi d6 cirng clia méi truong da thay
déi thi méi quan hé gitra van téc cum chodng khoan, mii
khoan va tan s6 dap ciing thay d6i theo. O’ cac gia tri do
ctring k nhé thi van t6c choong khoan dat gia tri I6n nhat &
tdn sO0 dap thap (twong ¢ng véi k, = 8,93.10'N/m thi
f = 32Hz), nhung khi gia tri d6 clng k tang thi van téc
choong khoan giam va dat gid tri I6n nhat & tan s6 dap cao
hon nhiéu (tvong tng véi k, = 8,4.108N/m thi f = 69Hz). Vay
khi dé crng clia moi treong da thay doi sé anh hwang I6n
dén nang sudt khoan ctia may. Do dé can cl* vao do cirng

cla moi truong da, ma lwa chon tan s6 dap thich hop cho
buia khoan dé dam bao dat hiéu qua pha v& da cao, déng
thoi han ché hao phi nang lugng cta thiét bi khoan, nang
cao nang suat lam viéc clia may.

x 107

[

1

0.8

x x * x
Nd NS

0.6

0.2

Dich chuyen,x3 (m)

o

[o} 20 40 60 80 100 120
Tan so, (Hz)

Hinh 6. Anh hirong clia tan s6 I&n dich chuyén ctia Ay 16 khoan khi dd ciing
da thay doi

Két qua khao sat trén hinh 6 cho thdy, khi do cing k
tang thi dich chuyén ctia day 16 khoan dat duoc I6n nhét &
céc tan so cao hon (khi k téng tir 8,93x107- 8,4x10®N/m thi f
tdng tir 80 - 90Hz), do d6 dé dat dwoc hiéu qua cao khi
khoan, thi cong tac khao sat, danh gia cac tinh chét co ly
tinh cGia méi trwong da tai vi tri khoan rat quan trong,
khong chi dat dwgc nang suat khoan cao ma con tiét kiém
t6i da chi phi ndng lvgng.
4. KET LUAN

Trén co s& md hinh dong lwc hoc thiét bi khoan xoay
dap, thiét lap dwgc mo hinh tinh toan; Banh gia dwgc anh
huéng ctia mot s6 théng s6 lam viéc dén qua trinh khoan
nhuv tan s6 dap va lvc dap, &nh hudng clia moi truong da.

V&i mdi loai da khac nhau, tan s6 dap sé khac nhau. Da
cang cling tan sd dap cang cao, voi do cliing da k = 5.10°
N/mthi tan s6 f trong khoang 50 - 70Hz la hop ly. Khi d6
cling k clia da tang tir 8,93.107 - 8,4.10°N/m dé dat duoc
hiéu qua khoan t6t nhat thi tan s6 dap f tir 80Hz - 90Hz.
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