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MACHINE
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TOM TAT

Bai bdo nay trinh bay qud trinh tinh todn thiét ké cic bé phdn trén bé cong tdc ciia mdy
khoan coc nhéi chuyén dung dang can hép nham muc dich nghién ciru va xdy dwng mé hinh ciia
may. T hiét ké bé cong tac may khoan coc nhoi bao g&m viéc thiét ké cdc bé phan theo thir tw nhu
gau khoan, mam xoay, toi ndng ha, can hép va cdc chi tiét phu khdc. Viéc thiét ké trén can xdc dinh
dige cong sudt can thiét cia mam xoay thong qua 1y thuyét khoan xoay dé tinh todn. Ngodi ra can
dwa vao cdc thong $6 va diéu kién lam viéc nhur duong kinh va chiéu sGu khoan, logi dat va khi hdu,
phirong phép khoan diing ong vach va dung dich khoan, quy trinh thi céng... Cdc bg phdn c¢é cdu
tao phirc tap nhw gau khoan va can hdp can dwoc mé phong va phan tich trén phan mém chuyén

dung dé hé tro tinh todn sirc bén.
Tir khéa: Mdy khoan coc nhéi kiéu gau xoay; May khoan coc nhéi dang can hop.
ABSTRACT

This article presents the design process of parts on the working set of a specialized pile
drilling machine with mast for the purpose of researching and building that model. Designing the
pile drilling machine work set includes the design of parts in order such as drilling bucket, rotary
head, lifting winch, mast and other auxiliary details. The design work needs to determine the driving
power required work of the rotary head through rotary drilling theory to calculate. In addition, it
is necessary to rely on working parameters and conditions such as diameter and depth, soil type
and climate, casing drilling method and drilling application, construction process, etc. Structural
parts complex structure such as drilling buckets and mast need to be simulated and analyzed on

specialized software to support strength calculations.

Keywords: Bucket drilling machine; Pile drilling machine; Rotary drilling rig.
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1. PAT VAN PE

Xay dung céc cong trinh nha cao tang,
cong trinh c6 quy md 16n doi hoi phai co ki
thuat thi cong nén méng thich hop va hiéu qua.
Dé dap tmg nhitng yéu cau d6, nganh xay dung
khong nhiing can dén trinh d6 tay nghé cia
cong nhan, trinh d6 quan 1y cua céac ky su ma
con phai dau tu nhitng trang thiét bi may moc
ky thuat. Vi vay, may xdy dung 1a mot phan tat
yéu ciia cong tac xdy dung, trong d6 may khoan
coc nhoi 1a mot trong cac thiét bi quan trong
khong thé thiéu. Cong tac cai tao va thiét ké cac
may xay dung mot cach hop 1y va khoa hoc phu
hop véi dac thu cong viée, thuan 1gi cho cong
viéc to chirc thi cong cac cong trinh xay dung
nham phat huy lgi thé thi cong 1a mot trong
nhirng yéu t6 v6 cting quan trong c4u thanh nén
su thanh cong ctia mot cong trinh xay dung. Dé
lam chu cong nghé, chu dong trong khai thac
van hanh may va tién t6i thiét ké ché tao mot
phan hay toan bd may khoan coc nhdi 1a viéc
1am hét strc c6 y nghia va can thiét.

2.NOIDUNG QUA TRINH NGHIEN CUU
THIET KE

2.1. X4c dinh luc can tic dung 1én giu khoan
trong qua trinh khoan dat

O hau hét cac gau khoan hién nay, ring
gau hay con goi 12 ludi cat c6 dang hinh chém.
Ciing nhu céc loai ludi cat cﬁa may lam dét
khac ring gau co cac thong sO chmh nhu goéc
sdc B, goc tru’orc Y va goc cit . Trén gau khoan
céc rang gau duoc bd tri tir mép ngoai clia giu
vao tam thanh hai phan theo ban kinh va c6
chiéu nguoc nhau. Gitra ring gau va day giu
c¢6 khe ho dé khi gau quay, ring gau tién hanh
cat dat va dong thoi dat s& theo khe ho di vao
trong gau. Do khoang cach gitra cac ring giu
13 rat nho so voi chiéu dai ciia mot ring cét nén

c6 thé coi nhu trén mat dudi cia gau c6 gan hai
ludi cat co chieu dai bang ban kinh cta gau.

Trong 1y thuyét vé cong nghé khoan
xoay, cho thiy qua trinh pha v& dat da duoc
thuc hién 13 do lyc tac dung cua vat thé cung
ma ¢ day 1a ludi cat ciia khoan vao dat da mém
hon. Trong khi khoan, dudi tdc dung cua luc
doc truc va mé-men quay, ludi cit vira chuyén
dong tinh tién, vira chuyén dong quay tron theo
quy dao xoan vit dé cit va pha v d4. Néu gap
dat mém thi ludi cat pha vd dat theo timg 16p.
Khi d6, lic tac dung cta ludi cit trong qua trinh
pha v& dit thay ddi khong dang ké. Néu gap
dat d4 ctmg thi luc tac dung cua ludi cit trong
qua trinh pha v& dat da sé thay doi theo chu ky
tur gid tri cuc dai xuéng gia tri cuc tiéu. Cac
thanh phan luc can tiép tuyén va phap tuyén tac
dung Ién dao cit duoc tinh toan dua trén co s¢
g suat giéi han chiu nén cua dat. Riéng thanh
phan lyc can tiép tuyén, dé ké dén dic diém pha
v dat d4 & mit trude cua ludi cat khong chi do
luc nén cua ludi cit ma con do dit bj trugt 16
nén thanh phan lyc nay thuong duoc liy giam
di thong qua mot hé sé k = 0,5 + 0,7. Thong sb
lam viéc cia may: Puong kinh 16 khoan d = 1,2
m; chiéu sau 15 khoan 1 s = 46 m; toc do khoan
n_ =30 vong/phut; cap dat IV. Thiét bi co s&
la may xuc thuy lyc Cummins M11C310 cua
hang BUMA.

2.1.1. Xdc dinh luc can thiét dé lwéi cit xam
nhdp vao nén dat tao chiéu day phoi cat

Khi khoan, cic ring gau thyc hién qua
trinh cit dat da dudi tac dung cua luc doc truc
Fa Va mo-men xoin M truyen qua can khoan
dén gau. Luc doc truc F, thu:ong duoc tao ra
nho trong luong ban than gau va can khoan,
nhiéu truong hop con c6 thém lyc ép cua xy-
lanh thuy lyc hay cua toi thong qua pa-lang

cap. Khi nay, lyc doc truc F_ phai khéc phuc &
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luc khang cua dat da tiac dung 1én phan dién
tich mat dau cua ludi cit khi ludi cat 4n vao dat.
Mb-men xo0dn M cén phai vuot qua lyc can &
phan trudc cua ludi cat dé lam v& dat da.

Hinh 1 thé hién so d6 4n ludi cét vao
nén dat. Su tach roi ctia cac hat dat da dudi day
hé khoan trong qua trinh khoan xay ra do sy tac
dong lién tuc cua lyc 4n F_ vamo6-men quay do
can khoan tao ra. Viéc tach, cat pha dat da dudi
day hé khoan trong qua trinh khoan xay ra do
tac dong lién tuc va déng thoi cta luc 4n doc
truc va mo-men quay tac dong tir can khoan 1én
cac ludi cat.

Hinh 1. So do lyc tac dung cua rang gau khi an
mii dao vao nén

Duéi tac dung cua luc F_, ludi cat bi
an vao nén dat voi do sau h. Sy thAm nhép cua
ludi cat vao nén dat chi xay ra khi:

F . >S.o (1)

Trong df53 S,=Lb, (cmz) 1a dién tich bé
mat cua ludi cat; 1 (cm) 1a chiéu dai cua ludi
cit, gan bang bé,n kin}} cﬁa, gau; b (cm)la cbiéu
rong cua ludi cat, phan tiép xac véi ludi cat; o
(N/cm?) 13 gidi han bén nén cia dét da.

Ludi cit xam nhap vao nén dit xay ra
khi: F_/S > o, tirc 1a khi ap luc tac dung 1€n

nén dat 1én hon strc khang cta nén trong quéa
trinh khoan. Luc tdc dung s€ phai tang lén khi
d6 mai mon cua ludi cat ting do n6 lam ting
dién tich bé mat tiép xuc véi dat da.

Khi bat dau khoan, lyc an gau vao nén
l1a F_ trén mot ludi cat co:

F_=F/m )

Trong d6: m 1 sé ludi cit trén gau
khoan; N, N, (hinh 1) la cac thanh phan lyc do
dat tac dung 1én mat sau va mat trudc cua ludi
cat.

Chong lai sy di xudng cua ludi cét con
¢6 cac thanh phan lug ma sat F_ cua dat véi
rng“tt sau vaF_ cua dat véi mat tru:('y‘c cua ludi
cat. MoOi quan hé gitta cac thanh phan luc nay
nhu sau:

Trong d6: p = tge 1a hé sb ma sat giita
dat va dao cit.

Lay phuong trinh cin bang lyc theo
phuong ngang:

N,—N,sinb +F__ .cos0 =0 4)

Thay gia tri F__tir (3) vao (4) va rit N,
ra.

N, = N;(sinf — tge. cosO)

sinf.cosg —sin@.cos6  sin(0 — @)

= Nl' N]_. (5)

cos @ cos @

Lay phuong trinh cén bang lyc theo
phuong dung:

F —F ,—N.cos6-F  .sin0=0 (6)

2
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Thay F_ , F__ tir (3) va N, tr (5) vao
(6) co:
B sin(6 — @) )
E,, = N;,. W.tgtp +tge.sind + cosb | (7)

V6i: 6, = o. cosO (N/cmz) 1a ing suat
nén theo phuong tiép tuyén véi mat sau ludi
cat, ta co:

N, =LA0.0, = .

o 6=1Lo2% ()
sing" ¢ €050 = 'J'tgﬁ (N)(8)

Thay (8) vao (7) co:

— hy [sin(6 — @) ing a1(9

ao — O'tg—g W-tg(p-ptg(p.sln Pt ( )
bat:

N =" . tgp + tgp.sind + cosd  (10)
Rutra: hg = .l (1

Heé s phu thuoc vao cac thong sd h1nh
hoc cua rang gu va gbc ma sat giita ring gau
vGinén dat. Thay cac gia tri goc ma sat ¢ = 30°,
gdc sdc P = 20°, goc cat & = 55° twong tng Vi
gdc sau 0 = 35° vao biéu thirc (10) nhan duoc 1)
=(1,112 - 1,285).

Do gdc ma sat gitta ring gau voi nén dat
o, strc khang ctia nén dat dbi véi rang gau o kho
c6 thé xac dinh duge mot cach chinh xac nén dé
don gian trong tinh toan, ta ¢ thé lay n = 1,3.
Khi do, ta co:

hg
Fao 1 3.lo. tg—e (12)

Luc can thiét d€ nhan gau cao nén dat
voi chi€u séu h la:

hy 2,5
F,=m.F,, = 13.m. l.o-.tg—g = 55 = 71479 (N) (13)

Khi cho trudce luc an gau F_ c6 thé xac

dinh duogc chiéu sau phoi cat 1a:

F,.tg9

ho = 1,3.m.lLa,

(14)

Luc 4n F, duogc phan déu ra cac dao cit
trén gau khoan, khi d6 lyc 4n 1én mdi ludi cat
trén gau khoan phai dam bao diéu kién:

a

Fao :a> SO.O'

2.1.2. Quing dwong, chiéu siu phoi cit va
vdn toc khoan

Quéng dudng ludi cit thAim nhéap vao
nén dat sau mot vong quay la:

h =h.m=252=5 (cm) (15)

Toc do tién dao cua gau khoan:

h
Vv, = % = h,.m.n = 2,5.2.30 = 150 (cm/ph)(16)

Trong do: t_(phut) la thoi gian mot vong
quay va n (vg/ph) 1a téc d6 quay ciia gau.

Véi mot thoi gian cho trude t, thi chiéu
sau H cua ludi cat tham nhap vao nén dat la:

H=h mn.t (cm) (17)

Khi dao cét 1am viéc, d0 mon cun cua
dao cit phu thudc tuyén tinh theo thoi gian, sy
tham nhap cta dao cit vao nén dét s& giam di,
khi nay chiéu sau phoi cét thuc té cua ludi dao
s€ la: h=h —y, trong do y la lwvong mon cua
dao theo hu’0’ng an dao. Toc do khoan thyc té
khi nay la:

Vi =hman= (hy - y).mn= (2,5 - 0,3).230 = 132 (cm/ph) (18)

D¢ an sau cua gau vao nén dat sau mot
vong quay la:
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_ Ve 120
2.1.3. Cong sudt can thiét dé quay gau khi cit
va tich dat vao gau

Cong suat can thiét dé khoan dugc xac
dinh theo bicu thirc:

P=P +P,+P +P,+P (kW)  (20)

Trong do: P 1a cépg §uét c,e‘in t}lié’t’ dé
pha v& dat; P, 1a cong suat can thiet dé thﬁr}g
luc can ma sat gitra by phan cong tdc v4i nén
dat; P, 1a géng sut can thiét dé quay can va gau
khoan khac phuc lyc can cua dung dich khoan;
P,1a cong suét can thjét de th"flng cac luc can dp
q}lé trin,h dl}’a phoi dat vao gau; P, la c@ng suat
can thiét dé thang luc can ctua dao cat thanh
bén.

a) Cong suit can thiét dé pha vo dit

R=Ds2

i

Hinh 2. Phoi cdt khi tinh hee can phd vé ddt

Khi ndm & d6 sdu h va chuyén dong
quay theo gau dé cat dat, ludi cat gap phai suc
khang tiép tuyén cua nén dat:

h.k,.D

Ty = (N)

Trong do: k (N/cmz) la lu’c can cit
rleng cua dat; h (cm) 1a chiéu sau an coa ludi
cit vao nén dat; D (cm) 1a dudng kinh tng véi

mép ngoai cua ludi cat.

Stc khang tiép tuyén cia gau, véi sb
ludi cat m la:
T=m.Ty=m.h.k,.D/2 (N)

Cong suét can thiét dé tach cac hat dat
da la:
P, =T.v/1000 (kW) 21

Trong d6: v (cm/s) 1a van tbc theo
phuong tiép tuyén cia diém dat lyc T. Coi diém
dat lyc nam tai vi tri cach tim 2/3 ban kinh tinh
dén mép ctia dao cét nén ta co:

2 D.n.m -
=3'50.100 &S (22)

Tir d6 ¢6 cong suét can thiét dé tach cac
hat dat da la:

T.v mhk D D.onm m.h.k.p.DZ.n.Tr

= 1000 21000 "90.100 180.10° (et (23)
bit:
_Tr.Dz_nr.1102 , _m.h.ky.n
A= Co: P1 = W (kW)(24)

4_4

Do dia tang cta dat khong dong déu vi
vay luc can cta nén ciing khong dong déu, nén
cong sudt can thiét dé pha v& dat da duoc didu
chinh thong qua hé $6 k,va dugc xac dinh nhu
sau:

m. h. kp.n.A

Pr = ko-—7=—08

(kW) (25)

Trong do: k, la he sO diéu chinh ké dén
su khong dong nhat ctia nén dat (k,> 1) thuong
lay k, =2, thay gia tri cua h tir (19) vao (25), ta
duqc

bk V. A 520 132.9503
- T 45105

o kp 35 105 = 11,15 (kW) (26)
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b) Cong suit can thiét dé thing lwc ma sat
giita b phin cong tac véi nén dat

Trong khi khoan, lyc ma sat xuat hién
trén bé mat phia sau va mat bén cua ludi cat.

Luc ma sat trén bé mat phia sau cua
ludi cat la:

F=nF, (N) 27)

Trong do: p la h¢ so6 ma sat gitta dao va
nén dat, u=0,6; F_la luc an gau khoan vao nén
dat tuong ung voi chiéu sau an dao 1a h.

Pé ké thém dén ma sat mép bén cua
ludi cat di voi thanh dung hd khoan, tong luc
ma sat gitra bo phan cong tac véi nén dat duoc
tinh bang cach nhan thém hé sb k (lay k = 1,2)
vao cong thuc (27), ta dugc:

F.=kuF (N) (28)

Cong sudt can thiét dé thang lyc ma sat
1én bd phan cong tac la:
P, = F;.v/1000 = k.. F,.v/1000 (kW) (29)

Thay gia tri cua v tur (22) vao (29), ta
duoc:

p T k.pun.D.F, m120,6.30.110.71479
2T 9108 9.106

=59,28 (kw) (30)

¢) Cong suit can thiét dé thing luc can cia
dung dich khoan

Trong qué trinh khoan, cin khoan va
gau nam trong khdi dung dich khoan chira trong
hé khoan. Khi quay, ching c¢6 chuyén dong
tuong di v6i dung dich khoan, do d6 xuat hién
mod-men can ma sat gitta by phén cong tac véi
dung dich khoan. Céong suit dé thing luc can
ctia dung dich khoan c6 thé ap dung cong thirc
thuc nghiém sau:

Py = a.y.L.d%n Yn=9.107.105.10.110%.30.330 = 10,66 (W) (31)

Trong d6: v = 1,05 (g/em’) la ty trong
cua dung dich khoan, phy thudc vao méi truong
khoan; L = 10 (m) 1a chiéu dai ctia can khoan
ngap trong moi truong thuy luc; d = 110 (cm) la
dudng kinh ngoai ciia gau khoan; n = 30 (vg/ph)
1a tbe d6 quay can khoan; o 1a hé s6 thuc nghiém.

d) Cong suit can thiét dé thang cic luc can
do qua trinh dwa phoi dat vao gau khoan

Cong suat can thiét dé thing duoc cac
luc can do qua trinh dua phoi vao gau khoan
dugc xac dinh bang bicu thic sau:

P,=P, +P, (32)

Trong do: P, !2‘1 cong suit dé théng }uc
can ma sat khi phoi cat truot trén ludi cat dé di
vao gau; P 4, 1a cong sudt tiéu ton dé nang dat
vao gau duoc tinh ¢ cudi giai doan day gau.

Cong sut dé thang luc can ma sat khi
phoi cat trugt trén rang gau:

‘ms: U

~ 1000
Trong d6: v 1a van tdc tiép tuyén duoc

liy theo cong thirc (22), véi: F =Tu= m.h.kp.
tgp.D/2 (N).

Py (kW) (33)

m.30.110%
18.106

m.n.D?
Pua = b byt oo = 2222006,

=3,35 (kW) (34)

Cong suat tiéu ton dé dua dat vao gau &
cuoi giai doan day gau dugc xac dinh nhu sau:

Luc can dé nang dat 1én do cao cua 16p
dat trén cung khi day gau H_ la:

T, =mhHgy.D/2 (N)
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Luc can ma sat do c6 sy trugt twong déi
gitra dat voi dat trong qua trinh lam day gau:

T = m.Hg.}’d.k;.D/Q m) (36)

Trong do: ¢, 1a gbc ma sat trong cua
dat; y f (N/cm3) 1a trong lugng riéng ciia dat da;
k 13 hé sé phu thudc vao goc ma sat trong cia
dat VOl

tges
Lt+tg2e

1=

Cong suat tiéu ton dé dua dat vao gau &
cuoi giai doan day gau la:

Th1 + Tz

P —_
42 1000

(kW) (37)

Véi: v duge xac dinh theo biéu thuc
(22), cudi cung ta duoc:
monm.y,. D?
18.10%
7.30.2.18.107%, 1102
18.10°

= (h.H, + ky.Hy).

=(2,2.100 + 0,3.1007%).

= 7,34 (kW)

Thay véo biéu thirc (32), ta dugc:
P,=P, +P,_=335+734=10,69 (kW).

e) Cong suit can thiét dé thing luc can cia
dao cat thanh bén

2.20.10.5.1,88
1000

. _ 2k,.B.C.v'
1000

= 3,76 (kW)

Trong d6: B =10 cm 14 bé rong phoi dat
mo rong; C= 5 cm 1a do day phoi dat mé rong;
v’ (cm/s) la van toc theo phuong ti€p tuyén cua
diém dat luc.

D,nm 12030.w

v’ = = = 1,88 (cm/s)
60.100 60.100

Viy, tong cong sut 1a:
P=P +P,+P, +P, +P =1115+ 5928 +
10,66 + 10,69 + 4,5 = 96,28 (kW)

Mo6-men céan tinh toan trén can Kelly tir
tong cong suat can va toc do quay can Kelly:

_ 9550.P _ 9550.96,28
on 30

=30649,13 (Nm) ® 31 kNm

2.2. Gi6i thiéu vé cin khoan

Can khoan hay con goi 1a thanh Kelly,
n(') bao gom cac doan ndi v6i nhau theo kiéu
ong long dang ang ten. Chtrc nang cua no 1a
truyen mo-men xo0dn tir mam xoay thuy luc va
tong luc nén doc truc Xuong gau khoan dé thuc
hién cit va tich dét vao gau. CAu tao can khoan
bao gom 2 dén 5 6ng 10ong vao nhau, trén bé
mit ngoai cua dng c6 han cac vau truyén luc
mo-men va gd hinh thang vuéng dé khéa cac
thanh Kelly lai voi nhau ciing nhu dé nhéan va
truyén lyc doc truc cho gau khoan. Trong qua
trinh 1am viéc, can khoan chiu xodn va nén doc
truc, ngoai ra ching con chiu luc va dép va
rung dong tir mam xoay va gau khoan.

Hinh 3. Qud trinh phdn tich mé phong can khoan
tir Cong ty SIP&T Foundation Drilling Tools
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2.3. Mo phéng dieu kién lam viéc dé tinh
toan strc bén cua gau khoan

Théng s6 co ban cua gau: Du(‘)'ng kinh
thanh gau D, = 1100mm; duong kinh 16 khoan
DQ = 1200mm chiéu cao H= IOOOmm thé tich
gau V=0, 95m?; kh01 luong gau M ~ - 700K g;
chiéu day thanh gau b=20mm. Loai gau 2 ludi
cit va c6 8 rang cit.

Vi két cdu gau kha phirc tap nén ta dung
phan mém dé xiy dung mé hinh va mé phong
dé ho tro tinh toan strc bén cua gau. Trong qua
trinh x4y dyng mo hinh thi toan bo giu duogc
coi la déng nhét vé vat liéu, chat luong mdi han
ctia gau dat tiéu chuén.

Vat liéu ché tao gau 1a thép CT3 cb
cac thong sd nhu sau: o, =450 MPa; 6, =250
MPa; E = 206 Gpa; hé s6 Poisson 13 0, 3

Hinh 4. Luc nén va xoan tac dung lén co gau

Két qua mo phong va phan tich trén
phan mém Creo Parametric:

Hinh 5. Phdn bo iing sudt va chuyén vi trén gau
khi lam viéc

Ung suét 16n nhit nim & vi tri lién két
gita cd gau va than giu, gia tri ung suat 1a 213
MPa, véi vt liéu ché tao gau 1a thép CT3 va
chat lugng mbi han thi gau dam bao diéu kién
lam viéc.

Chuyén vi 16n nhét cua gau kh1 lam
viéc 1a 3,16 mm. Véi gia tri nay, gau van thoa
diéu kién 1am viéc.

2.4. Mam xoay din dong can khoan

Bo truyén co khi din dong cho mam
xoay la cum chi tiét may gém co hop giam tdc
banh ring hanh tinh, cip banh ring try, cac 0
lan va khép ndi. BO truyén c6 nhiém vu truyén
cong suit tir dong co thuy luc dén mam xoay dé
quay thanh Kelly va gau khoan, tién hanh thyuc
hién cat va tich dat vao gau.

g o b

—~ 3\
.'/d_ i

— [ 2 N:r]
H ] \__/@.

Hinh 6. So do bé truyén dan déng cho mam xoay
1. Bong co thuy luc,
2. Hop gidm toc hanh tinh;
3. Banh rang chu dong;
4. Truc réng dan dng can khoan;
5. Banh rang bi dong

Phan phdi ti s6 truyén: u,, .. =30;u_, =3

Thong s6 ctia dong co thiy luc: Mo-men

trén truc dong co M .= 700 Nm; s6 vong quay

=900 vg/ph (co the thay d6i dugc tir 450 dén
950 vong/phiit); cong sut P, =70 kW.

Phuong phap tinh toan ung sudt trén
truc rong:
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Ung suat uon:

_ 32M 18
9 = wd2 (1-C%) (38)
Ung suat do luc doc truc:

4F,

= — 39
9a md2(1-C2) (39)
Ung suat do mo-men xoan:
T= il 40

md2(1-C4) (40)

Ung suét tuong duong:

Kp.0p+ ky.0p+0,\2
Org = 22 t’“+J( v 4 (ke 1)? (41)

Ung suat cat cuc dai:

T, = J (@)2 + (keT)?  (42)

Trong d6: C = d/d_ (d, la duong kinh
trong cua truc, do la duong kinh ngoai cua
truc); k, 1a hé sfS két hop gitia §60 va moi déi
vO1 truc (;hiu uon; k 1a hé §6 ket hop gitra soc
va moi doi vdi truc chiu xoan.

: 1. Tay do dan déng
b can khoan

2. Truc rong lién két
vanh rang va tay ao
= 3. Lién két bulong

4. Vanh rang bi dong

--:.:j-g-' %
s % e !
f
F L
¥
¥
L] Lg
il ¥
Bl &
AP,
et

Hinh 7. Cum dan dong can khoan

2.5. Mo phéng dieu kién lam viéc dé tinh
toan strc bén cia can hop

Can hop bao gdm phan than chia thanh
ba phan va hé puly d6i huéng. Phan than han
tir tim kim loai day 15 mm duoc udn dang chir
U doc suét chiéu dai véi mot tam kim loai khac
dé tao thanh tiét dién hinh chir nhat rong, bén
trong duoc han cac tam gan ting cing. Cac bd
phén chinh cua can hop dugc lién két v&i nhau
bang ban 1& dé c6 thé gap gon lai khi di chuyén
va bulong khi lam viéc. Trong qua trinh xay
dung mo hinh thi toan bo can duoc coi 1a déng
nhét vé vat liéu, chat luong mdi han cia can
hop dat tiéu chuan. Vat liéu ché tao can hop
1a thép CT3 co cac théng sb nhu sau: o, =450
MPa; 6 =250 MPa; E = 206 Gpa; kh01 luong
riéng y = 7850kg/m3 hé sb Poisson 14 0,3.

.,-_.;—:33'." =

Hinh 8. Két cau cia can hdp va lién két bulong ¢
khop ban lé

Diéu kién bién: Coi hai vi tri 13 lién két
can hop voi xy-lanh va gid do 1a lién két Pin
(lién két chdt, cho phép quay quanh tryc nhung
khong di chuyén tinh tién doc truc).

Két qua md phong Va phan tich hai
tru’ong hop 1am viéc clia can hop trén phan
meém Creo Parametric:

2.5.1. Trwong hop 1: Khi dang khoan dit
Céc lyc tac dung 1én can hop la:

m Trong lugng ban than can hop phan bd déu
trén chiéu dai cua no;

m Tai trong gié ¢ do cao dudi va trén 10m duoc
phan bo déu trén chiu dai cua can;
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m Lyc ép xudng cua xy-lanh thay luc;
m Mo6-men xoan do mam xoay tac dung lén can
hop.

Hinh 11. Chuyén vi trén can khi khoan

Ung suét 16n nhat cta can nam ¢ 16 lap
chét ban 18 ndi gitra van than giita va than dudi.
Gia tri img suat 1a 211MPa véi vat lidu thép
CT3 dép tmg yéu cau lam viéc.

Chuyén vi 16n nhét cia cAn nim & hai
doan cubi cua ray din hudng mam xoay voi do
16n 1a 1,52mm thi cdn hop van thoa diéu kién
lam viéc.

2.5.2. Trwong hop 2: Khi rit can khoan lén

Thoi diém bat dau dugc rat 1én giu
& vi tri sdu nhat (46m), gau chira day dat va
dang ngap trong dung dich Bentonite. Khi rut
gau khoan, dung dich theo khe hé giita giu va
thanh 16 khoan chay xudng phia duéi gau. Luc
ma sat caa dung dich 1én gau khoan thuc té rat
nho so véi cac thanh phan khac nén cé thé bo
qua. Theo két qua tinh toan thi hop luc tic dung
1én ba truc puly ddi hudng cua toi chinh lan
lugtla S =179kN; S, =170 kN va S, =55 kN.
Phan bo g suat va chuyén vi cua can dugc thé
hién ¢ hinh 12 va hinh 13.

Hinh 13. Chuyén vi trén can hdp khi kéo gau
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Hinh 14. Phdn bé vmg sudt trén can hop khi kéo
gau lén

Chuyén vi 16n nhit nam & tAm kim loai
thang ding cua hé puly véi gia tri 1a 3,64mm
thi can hop thoa diéu kién lam viéc.

Ung suit 16n nhét 1a & goc lugn trén
tam thép cta hé puly nim gin mit phang tiép
xtc cua than gitra can hop va hé puly. Gid tri
g suét 1a 218MPa véi vt liéu thép CT3 thi
can hop thoa diéu kién 1am viéc. Thong qua md
phong trang thai ung suat cua can hop khi luc
nang 16n nhat va moé-men xodn 16n nhat thi cac
{rmg suét phan b trén toan bd can hop déu nho
hon so vdi gidi han chay cua vat li¢u.

3. KET LUAN

Xéc dinh luc va mé-men can cua dat tic
dung 1én bd cong tac cia may khoan coc nhoi
kiéu gau s& 1a co so dé tinh toan két cu gau
va hé dan dong cho gau khoan ciing nhu lya
chon ché d¢ van hanh phu hop ctia may khi cap
dat va duong kinh 16 khoan thay dbi. Pa tién
hanh xac dinh céac truong hgp lam viéc ciia may
nham x4c dinh cac diéu kién cho viée phan tich
phan tir hitu han can hop. Sau d6 sir dung phan
mém Creo Parametric dé phan tich két cdu va

nhan duoc két qua thé hién cac diém lam viéc
bat loi cua can hop, tr do théy duoc két cau
mo hinh dua ra ddm bao kha nang chiu lyc va
dap Gmg nhu cau coéng viéc ciia may. Cac két
qué tinh toan va dé xuit két cau cua bd cong
tac khoan c6 thé sir dung dé trién khai ché tao
trong nuwéc nhim muyc tiéu giam gia thanh so
v6i nhap khau. %
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