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NGHIEN CUU XAC PINH CAC THONG SO :
VAN HANH HOP LY CUA MAY KHOAN COC NHOI
KHI LAM VIEC VOI GAU MO RONG DAY

Trwong Quéc Thanh', Nguyén Tién Nam®, Nguyén Ngoc Nhi’

Tém tat: Dbivéi mot méy khoan coc nhéi cho truée, khildp gdu mé réng day 1én né, cén phai biét ré duong
kinh cho phép I6m nhét clia gau ciing nhw céc théng sé van hanh chii yéu cda thiét bjla téc d6 quay cta can
Kelly va téc d6 mé rong canh gau sao cho may lam viéc hiéu qué va khéng bi qué tai, thanh hé khoan khéng
bi sép. Duwa vao két qua nghién cteu vé déng lurc hoc ctia gdu mé réng day ctia mét sé tac gid, co bé sung
céc diéu kién lam viéc thurc té cia may cting nhw két cau cu thé cda gau mé réng, bai bao trinh bay hai bai
toan xac dinh céac thong sé van hanh hop ly cta thiét bi: bai toén thir nhét véi muc tiéu la ndng suét I6n nhét
va bai toén thir hai la duong kinh géu téi da. Ung dung Matlab Guide ctia phdn mém Matlab duoc chon dé
giai hai bai toan ké trén. Str dung két qua nghién ctru khdo sat cho mét sé may khoan coc nhbi théng dung
hién nay khildp gdu mé réng day. Céc két qua khao séat la bé ich khilra chon va van hanh may.

Tir khéa: Khoan coc nhéi: gdu mé réng day; thong sé van hanh hop ly; téc d6 quay can Kelly; téc dé6 mé
rong canh gau.

Summary: For a bored pile drilling machine, when installing the extended bottom bucket, it is necessary to
clear its specifications such as the admissible diameter drilling, boom Kelly speed and bucket wings
extending speed, so that the machine can work effectively and the borehole is not collapsed. Based on
dynamic pre-researches results, adding actual working conditions and also specific extended bucket
structure, this paper gives two problems to determine the reasonable operating specifications of the
machine: the first one with the maximum efficiency objective and the second one with maximum diameter
bucket objective. The Matlab Guide application is used to resolve the problems. The results of this
research are applied to some normal bored pile drilling machines with extended bottom bucket. The results
are useful to choosing and operating the machine.

Keywords: Bored pile drilling machine; extended bottom bucket; reasonable operating specifications;
boom Kelly speed; bucket wings extending speed.
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@ 1.Mé dau

Coc khoan nhdi mé réng day cé duéng kinh day coc dwoc mé réng lén hon dwdng kinh than coc,
nhé vay strc mang tai clia coc sé tang Ién do ting stre chiu tai dwdi mii coc. D& mé rong day coc, co nhiéu
phuong phap khac nhau. Mét trong sé d6 1a diing gau khoan mé réng véi canh gau c6 kha nang déng mé
béng xi lanh thay lwc. Sau khi khoan dén do sau yéu cau bang gau thwédng, ngudi ta thao gau nay va thay
thé bang gau mé rong day. Trong qua trinh cét dat dé mé rong day, gau cé hai chuyén dong riéng ré: chuyén
dong quay gau cuing véi can Kelly va chuyén dong mé canh gau dé tao phoi cat. Khi gitr nguyén téc dé quay
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can Kelly, chiéu day phoi cat sé tang cling vé&i viéc tang téc dé mé canh. Trong trudng hop nay nang suét
cat dat tang, tuy nhién lwc can ciing tang theo co thé dan téi vuot qua cong suat dan dong clia dau khoan.
Mat khac, co thé thay néu tang téc dd quay clia gau ma khéng tang tbc dé mé rong canh, ndng suéat cat dat
cling khéng tang ma tham chi lai lam tang cong suét can. D6i véi mot cap dat nhat dinh, khi tdng dwéng kinh
gau, luc can cat tang Ién dang ké, do vay dé dam bao céng suét dan dong cia dau khoan, can thiét phai
giam téc do quay gau. Co thé nhan thay hiéu qua cat dat phu thudc rat nhiéu vao hai théng sé van hanh cla
may la téc dd quay gau va téc dd mé canh gau. O mét cap dat va dwdng kinh gau nhat dinh, khi lap gau mé
réng day thay thé cho gau thwong trén mét may khoan nao doé, can phai tim ra hai théng sé van hanh nay
sao cho nang suét cat datla lén nhat ma khong gay qua tai cho hé dan dong thiét bi. Két qua trén sé gitp cho
ngudi st dung may dwa ra cac quyét dinh trong viéc lira chon cac théng sé van hanh ciia may mét cach hop
ly khi c6 sw thay ddi diéu kién lam viéc nhw thay déi dwéng kinh gau, thay déi do sau hd khoan va cap dat &
dosaudov.v..
@ 2. Nghién ctru cac théng s6 anh hwéng dén qua trinh lam viéc ciia gdu mé réng day

2.1 Xac dinh mémen cén dao khi gdu mé'réng day lam viéc

Khao sat dong lwc hoc thiét bi khoan coc nhéi mé rong day da duwoc moét sé cong trinh dé cap dén.
Trong [3], [5] cac tac gia da dwa ra mé hinh déng hoc cia gau khoan khi cat dat va dwoc mé ta trén hinh 1.
Khi gau vira quay vira mé réng canh, qua trinh cat dat dwoc thwe hién. Trén gau xuat hién mémen can dao
tacdung|én can Kelly nhw sau:

My =M +M,+M,, (1)
trong do: M, 1a mémen do lwc can cét dat thuan tay theo phwong tiép tuyén ciia 2 ludi cat gay ra, (Nm): M, 1a
mémen do lwc can ctia bun khoan tac dung lén 2 lwi cét gay ra, (Nm) va M., la mémen can do lwc ma sat
trwot githa day gau, mat canh canh khoan véi dat, (Nm).

oo

Hinh 1. M6 hinh khdo sét déng hoc géu mé réng day
1. Truc truyén chuyén déng ttr may co sé xudng ludi cat (can Kelly); 2. Thanh truyén tir con truot dén canh
gau; 3. Canh gau mang ludi cat; OXYZ- Hé quy chiéu cé dinh; BX,Y,Z - Hé quy chiéu di déng: A- Tam quay
cla ludi cat; a- Géc mé rong day (d6); H- Chiéu séu 16 khoan (m); I- Chiéu dai ludi cat nghiéng mé rong day
(m); H1- Chiéu cao doan day mé réng (m); r,d- Ban kinh, duong kinh coc thang (m); R,D- Bén kinh duong
kinh day coc mé réng (m);

S dung phuong phap xac dinh lwc can cét ciia N.G. Dombrovski [2], cac tac gid da dwa ramé hinh
tinh (hinh 2) va xay dung dwoc cdng thire tinh lwe can cat dat, tir dé tinh dwoc mémen can cat dat thuan tay
ddi véi truc quay ctia gau M, nhw sau:

+ Lye can theo phuwong tiép tuyén tac dung 1én mét lwdi cit mé rong:
h.‘i‘mu:

i
R =R, +P,= [kyhydly+ [k,d,dh
0 0

—25023184 TAP CHI KHOA HOC CONG NGHE XAYDUNG




KET QUA NGHIEN CUU VA UNG DUNG

trong do: P,, 1a e can cat theo phuong tiép tuyén & doan lwdi cat nghiéng; P,, 1a lwc can cét theo phuong
tiép tuyén & doan lwéi cat thang dirng; dI, 1 vi phan chiéu réng phoi cét tai diém B trén luéi cat; dh 1a viphan
chiéu réng phoi dat tai vung ludi cat thang; k, 1a lwc can cét riéng thuan tay (N/m°); h, 1a chiéu day phoi cat tai
diém B (h, bién ddi tir 0+h,, ) |, 14 khoang cach tir diém B dén diém dau ludi cat j; | [a chidu dai ludi cat
nghiéng mé rong day (m) va, la chidu dai lwdi cat thang dirng (m).
Goi T/2 la thi gian truc chinh quay 1 vong, w, la van tdc goc clia truc chinh (rad/s), w, la van tbc goc
mé réng canh gau (rad/s), co:
T s
hy =v,.5=13m3.—:>k =1o,. (3)
1
Thay (3) vao (2) co:
7
P, = [leyly0y el + Kyl L0, — =k, 217 410k, 2] 4)
0 ml ml 1 ml
+ Lue can theo phwong phap tuyén tac dung Ién mét luwdi cat mé rong:
2
P =yx(mdk, 22 k0,122 (5)
o 2 ,
trong do6: y & hé s6 ti 1& gitra thanh phan lwc can cét phap tuyén va lwc can cét tiép tuyén déi voi ludi cat,
dworc xac dinh bang thwe nghiém phu thudc vao hinh dang Iwi cat.
:
!
!

[
=}

thax

Hinh 2. Mé hinh xéc dinh mémen can do luc can cat dat gay ra
+ M6men can quay truc chinh do lyc can cét ctia dat:

!
M, =2 j(r +lg.sina )k, dgm s dly +2ky 1) dn .m—z.(r +/[.sina)
0 o, @,
M, =k,m &(”2 +El3.sinaJ+2.k210.!.:rc.m—2(r +Isina.) (6)
o, 3 o,
-Mémen can do Iwrc can bun khoan tac dung I&n hai canh gau khi quay phu thudc vao téc dd quay clia
gau vatitrong cla buin khoan dwoc xac dinh theo [3] va [7] nhw sau:

; : 3 ; 1 :
M, =k,.p,.sina.o (> +r’l sina + gn’“ sin“ o +—17"sin’ )
(7)
sina. . 5
> )
trong do: k, 1a hé sé can bé mat clia lwdi cat, dwoce xac dinh bang thuwe nghiém, véi bun khoank,=0,2 vap,
la khéi lwong riéng cia bun khoan, p, = 1035 = 1075 (kg/m’);

+2k,.p, sinoww 1, l(r +1

- M6 men can quay do lyc can ma sat M_, sinh ra khi khoan mé rong day gdm c6 ma sat & day gau
khoan va 2 canh khoan dwoc xac dinh theo hinh 3 nhw sau:

M, = 2reosp [

0, 5 . o T o, ;
G +wrk, —2 Psina +2ﬁwk3:r:~0;-~ Fr+7sing +2 fk I ;-)—‘»(r+lsma) (8)
1
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trong do: f, 1a hé sé ma sat truot gitra gau voi dat; G, 1a trong lwong ban than gau va bun dat chira trong gau
va B la géc nghiéng méat duéi day gau so véi méat phang ngang.

Cudi cung, mémen can dao dwoc viét duwdidang sau:

Hinh 3. Xac dinh luc cdn ma sét tac dung 1én géu khoan

M=k %(n'z +2p sina]+2k2!nht D (1 + Isine I+
, 3 ,
)
kyp, o sino{rﬂt’2 +r*sina + %n’“ sin’ o +!S:1)%] +

o 3
Zkahmf(r + 151;10: J I, /sina +

%f,rcos2 B[GN +hmy 2212 sina}r 2 fymk, 2.
o, o}

PL L e |2kt 22 G-+ lsin)
2 3 e Ill" 250 o

2.2 Xac dinh Iwc tac dung Ién xi lanh déng mé canh géu

Hinh 4. M6 hinh tinh luc tac dung vao xi lanh .
a) M6 hinh phan tich luc tac dung vao xi lanh mé canh gau
b) Ser do tinh luc ter thanh truyén tac dung Ién canh gau

Hinh 1 cho thay, mudn mé réng canh gau khoan, hai xi lanh sé& day dau trén ctia hai thanh truyén di
xudng. Trén hinh 4, dwdng tac dung cla xi lanh ndm trén dwdng thang BB'. Thanh truyén dwoc biéu thi
béng doan thang K'D' trong truwdng hop canh gau chwa dwoc mé va KD khi canh gdu mé hoan toan. Luc
can cat dat tac dung 1én canh gau bao gdm cé hai thanh phan: P,- Lwc can cat tiép tuyén va P,- Luc can cét
phap tuyén.

sO 18
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Dé don gian, coi lc can cat dat dat tap trung tai khép lién két gitra thanh truyén va canh gau. Luc ti
thanh truyén tac dung lén canh gau P c6 phuong triing véi doan thang BD (hinh 4b). Xét can bdng mémen
v&i diémA, co:

Pby + Pb, = P,b, (10)

XéttamgiacABD co: b, =b,.siny + b,.cosy

Cubi cling co:

_Pb,-Pb _ Bb, -Fb
b, b, siny + b, cosy

(11)
P

trong dé: b,, b, y dwoc xac dinh khi canh gau & trang thai mé hoan toan.

Co thé thay chiéu dai doan BD thay ddi theo vi tri @6ng mé canh gau. D4t BD = x, khi canh gau khép
hoantoantacé BD =x,,, khicanh gdumé hoantoantacé BD=x, ..

Xéttam giac BOD, trong triérng ho'p gdu mé hoan toan cé:

Xy =BD= \/ez + (r+m)2 —2e(r+m)cosB(jD (12)
trong do: ;

2 gD 2 z o
BOD = BOA— DOA = arccos u —arccos M (13)
‘ Zr(r + m)

er
Twong tw khi canh gau khép kin co:

x,, =BD =+e* +r? —2ercos BOD' (14)

(r+my +a*-r* _ (r+m) +a*—r
2a(r+m) - 2(r+m)

b =acosP =a (15)

Theo cong thirc Heron co dién tich tam giac OAD

Ssou =\ p-(p —0A).(p— AD).(p —OD)

trong do:
OA=r,AD=a;, OD =r +m=r+ H,.tana ; p-ntra chu vitam giac OAD.
_OA+AD+0OD 2r+a+H .tana
- 2 - 2

Métkhac c6: S, :%bZOD :%.bz.(rJrH,.tana)
Cubicliing cé:

2Jp(p-—r1pﬁaxp-—er, tano:)
2 =

r+H, tana

b

XéttamgiacBOD co

BD? + OD* — OB’ x2, +(r+H, tano )} —€*
¥ = arccos —————————— = arccos
2BD.OD 2% 7+ H, tano.)

(17)

Xéttam giac KDB, lwc tac dung 1én piston & vi tri gdu mé hoan toan dwoc xac dinh nhw sau:
ID.n’ = P i
X

max

o) ® o) [0} VI —x2 {18}
P, =||wnk, =217 +yk,l in —2 b, —| mk, —2-1* +yk,m —= |b, A
xf [{"4" 2 20, WKy lglT ml]l’z [ 2 5 Wik, ml) I:|(b| =

1 ny + b? cosy )rmax

Hanh trinh piston mé canh gau hoan toan:

ME=E —E=\I —x2, ~L -

ax
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2.3 Piéu kién chéng sap ctia dat khi khoan mé réng day
Dé khong sap day hd khoan trong qua trinh mé réng, cac diéu kién sau phai dwoc théa man:

- Diéu kién thtr nhat: Géc mé rong day ctia gau khoan phai nhé hon géc mé réng day I6n nhat duoc
xac dinh tr chiéu cao day mé réng, dwong kinh coc va diéu kién dia chat. D6i véi cac loai gau hién nay,
thwdng goc mé réng canh duoc thiét ké théa man diéu kién nay. Vi du, loai gau ctia Nippon Sharyo géc mé
tdidala 11,7 5 [9).

- Diéu kién thtr hai: Mémen chi dong tir can Kelly truyén téi giu khoan sau khi trir di phan mémen
can do biin khoan gay ra trong qua trinh cét sé 1a phan mémen tao ra lyc tac dung truc tiép 1én thanh hd
khoan théng qua cac canh gau dé thdng mémen can cat dat va mé men ma sat ctia 2 lwdi cat véi dat sinhra
trong qua trinh khoan. Gia tri mémen nay phai nhé hon gia tri mémen xoén gi¢i han chéng sap ctia dat, tinh
theo ly thuyét co hoc dat khi (rng suét tiép tuyén dat téi gia tri gidi han t;:

M=(M, +M,;)<M,, (20)

M6 men xoén can cat dat M1 dwoc tinh theo céng thire (6), mémen ma sat & 2 lwdi cat tinh theo cong
thir (8).

M6émen giéi han chéng sap cla dat, tinh theo Iy thuyét co hoc dat khi (rng suét tiép dat téi gia tri gidi
han .. Mémen gi&i han chéng sap sé bang mémen khang & mét bén phan lwdi cat nghiéng va & mét bén
phan lwdi catthdng, sau khi rat gon cé gia tri nhw sau [1], [3], [5], [7]:

M, e [ H, (,»+R)[,~+@)+mzsu} @1)

© | cosaL

Theo [3], [5], ndng suét cat dat cia thiét bi mé rong day dwoc xac dinh nhw sau:

(=B GOS0 '3"”5‘1 [3}' + 21[0: -7 ‘”—H  (m'/s)

)y

a- Géc mé rong clia ludi cat tai thoi diém xét (rad);

2.4 Phan tich &nh hwéng cta céc théng sé van hanh dén kha nang lam viéc ctia may

Cong thire (22) tinh nang suat mé rong day tai thei diém goc mé chia canh la a cho thay, tai mét goc
mé day a xac dinh, nang suét cat dat phu thudc chi yéu vao téc d6 mé réng canh w, va téc do quay truc
chinh w,. Néu tang téc d6 mé rong canh trong khi tdc dé quay truc chinh khéng déi thi ndng suét sé tang.
Viéc tang tdc dd mé rong canh khi coi te d6 truc chinh la khéng déi ddng nghia véi viéc tang chidu day phoi
cét trong mét vong quay cla truc chinh va dwong nhién lwe can cét cling tang theo. Mat khac, néu tang téc
dd truc chinh w1 ma khéng tang téc d6 mé rong canh thi chidéu day phoi cat sé gidm va nang suét giam theo.
Goi k=w,/w, la dai lwong dac trrng cho cho d6 Ién chiéu day phoi cat, k cang Ié'n c6 nghia la chiéu day phoi
catcanglon.

Trong qua trinh cat dat dé mé rong day, géc mé day a tdng dan tir 0 dén a,.,, néu tbc do quay truc
chinh va tbc dd mé réong canh khéng déi, thi nang suét sé ting dan theo sw tang ctia géc mé day a va dat gia
trilén nhatkhia=a,,,.

C6 thé thAy mémen can cat dat tac dung lén can Kelly theo cong thirc (9) sé tang dang ké khi chiéu
day phoi cat, ma dac trwng |a hé sé k tang. Ngoai ra khi téc d6 truc chinh w, tang, thi cong suét can ciing
tang. Mat khac, gia tri mdmen can duoc tinh tai mét vi tri (rng véi goc mé rong a ctia canh gau. Khi tbe do
quay truc chinh va chiéu day phoi cat khéng déi thi mémen can sé tang cling véi suw tang clia géc mé a va
dat giatrilén nhatkhigécmé daya=a,,.

Theo (6), (8), (20) va (21) co diéu kién chéng sap hé phadn mé rong nhw sau:

M, = kzmw—z(rjz + 2z’sAsinaJ+ 24,0 0 22 (r + Lsing J+ Ej]'.ncoslﬁ G + by iy 22 PP sing,
o, 3 B W, 3 : B o,
Fr H H.t 3)
+ fow ek, 22| r e+ Ssina [+ 2.4 ko dydm 2@+ Lsina )< T | — G+ R{r+ ﬂ]+ 2R,
ol 2 3 , cosa 2
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C6 thé thay véi mét goc mé réng clia canh gau cho trwére, khi tang chiéu day phoi cat dén mét mure
nao do, tirc 1a tang hé s6 k thi didu kién (23) sé bi pha vé. Vi vay, khi mudn tang téc dd mé rong canh w, dé
£ . iy £ -~ ' F 1 > > . N (D -~ ")
tang nang suat thi phai tang téc dd quay truc chinh dé ddmbao giatri k = —= khéng tang.
0,

@ 3. X4c dinh cic théng 6 van hanh hop Iy ciia thiét bl khoan m&réng day
3.1Baitoan xac dinh théng sé van hanh hop ly
Baitoan 1: Ham muc tiéu la nang suat mé rong day 16n nhat

Coitdc dod quay truc chinh va téc d6 mé rong canh la khéng thay ddi trong subt qua trinh mé réng day
coc. Theo (22) va (9), néu cac tbc d6 néi trén khong déi, thi nang suat va mémen can dao trén can Kelly sé
tang dan va dat gia tri I6n nhat & cudi giai doan lam viéc khi goc mé rong ctia canh gau la cyre dai. Trong bai
toan nay, ham muc tiéu 1a ndng suat mé rong day theo cong thire (22) 1 16n nhét, cac diéu kién bién va diéu
kién rang budc sé la:

-Téc dd quay can Kelly phai théa man diéu kién: w,,, <w,Sw,, ..

- Téc dd mé rong canh gau: w,,, SW,SW,, .,

2min’
- Géc mé canh gau khoan téi da theo kha ndng ctia méi loai gau.

- Lic dong mé gau 16n nhét (Iwe day caa xi lanh thay lwe) phai Ién hon lwe can tac dung 1én can
piston tinh theo cong thirc (18);

- Théda man diéu kién khéng sap thanh héd mé rong theo diéu kién (23);

- Mémen can trén can Kelly theo cong thire (9) phai nhd hon mémen dan déng Ién nhét.

Céac théng sb van hanh hop Iy ctia méi thiét bi can tim cho méi loai dwéng kinh gau va mai loai cap
dat sé latée dd quay can Kelly va téc do dong mé canh gau khoan.

Baitoan 2: Puong kinh gau mé réng day tbi da (Ién nhat cé thé) cho méi mét loai thiét bj (rng véi tirng
capdat

Trong bai toan 2, ham muc tiéu la dudng kinh gau Ién nhét c6 thé, cac diéu kién bién va diéu kién
rang buéc gidng nhw bai toan 1. Cac théng s6 van hanh hop Iy ctia méi thiét bi can tim cho trwéng hop nay
la téc d6 quay can Kelly va tdc dd déng mé canh gau khoan.

3.2 Chwong trinh may tinh xac dinh mét sé théng sé van hanh hop ly cda thiét bi khoan mé
réng day va két qua

Trén co s& phan tich vé bai toan téi wu da néu & trén, nhém tac gia tién hanh xay dng thuat toan va
(rng dung Matlab Guide dé xay dung phan mém “Xac dinh cac théng sé van hanh hop Iy cia thiét bi khoan
nhoi mé rong day” twong (bng voi bai toan 1 va baitoan 2. So do thuat toan va chwong trinh may tinh dwoc
trinh bay cu thé trong tai liéu [6]. Giao dién chwong trinh khi nhap sé liéu dau vao dwoc thé hién trén hinh 5.
Cacthéng s dau vao gébm co:

- Cac théng sb6 déc trung cho tinh chat co ly cha dét: lwe can cét riéng, khéi lwong riéng cla min
khoan, cong d6 chdng cét ctia dat, hé sé ma sat gitra gau va dat;

- Cacthéng sé hinh hoc clia gau;

- Cacthéng sé ctia 16 khoan (coc mé day): ban kinh coc tru, chiéu cao phan mé rong va géc mé rong
day;

- Cac thong sd van hanh clia may: Luc day Ién nhét ctia xi lanh mé canh gau, mé men dan dong cla
dau khoan, gi¢i han I&n nhat, nhé nhéat ctia tc dd quay can Kelly va téc dd mé canh gau:;

Két qua bai toan dwoc xuat ra bang d6 thi va sé. Trén dd thi (hinh 6) biéu dién méi quan hé gitra nang
suét c&t dat khi mé rong day Q (m’/s) va hai théng sé van hanh cua thiét bi o, va o,. Trong tAt ca cac cap gia
tri théa man cac dieu kién rang budc, sé cé mét cap cho nang suat mé rong day la lon nhat. Cac gia tri nay
duorc thé hién bang sé trong cac 6 cira, trong vi du la cap théng sé van hanh hop ly ciia may khoan ED 6200
khi 1ap gau mé réng BK20 cé dwdng kinh coc tru 1,7m, géc mé rong 11,7°, lam viéc & nén dat cép Il
©,=1,4591 rad/s: »,=0,0065 rad/s, khi nay c6 Q,_,=0,449498m’/s.

max
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S dung phan mém “Xac dinh cac théng sb van hanh hop Iy cta thiét bi khoan coc nhdi mé réng day”
khao sat trén mét sé may khoan coc nhdi théng dung hién nay [9], [10] khi I&p gdu mé réng day clia hang
Nippon Sharyo [9] v&i cac duwéng kinh khac nhau cé ky hiéu tir BK10 dén BK23. Két qua khao sat trng véi
déat cap lll dwoc cho & cacbang tir 1 dén 4.

Théng 16 ddu vao
Shecreg 18 deit

Luks cén cat néng k2 140000 6 ma U cat alpha

Hé s thut nghsém k3 02 Chidu div ludh nghiéng |
Khéi luang néng bian khoan ph Chidu dai It thang lo
Cugng 36 ching cat cia dat it I rong luong gdu va dat God
Hé 56 ma st gau - datH Hé 55 ti 6 ¢

Goe nghigng mat duth gau beta

Khoang cacha Ban kinh coc tru r

Khoang cach e Chweu cao day mo rong H1

NANG SUAT

Pgaagive Hgpe Wik - Bow E gii b Wiy dypng - DA ETD

Khodng cach b

Cheidu dén thanh day

Hinh 5. Giao dién nhap s6 liéu dau véo khi xac dinh thong sé van hanh hop ly
voi ham muc tiéu la ndng suat Ién nhat

Gid i wi (rads)
1.4591
Gid tri w2 (radis)
0.0065
Gt i Qma (m34)

0440498

6
&
Ty i

Bidu dé ning sl ot dil gdu ms ring diy

Hinh 6. Giao dién xudt két qua cua bai todn nang suét Ion nhat
véi vi du may co sé ED6200 lap gau BK20

Baéng 1. Théng s6 van hanh cho néing suét cat déat I6n nhét cia may ED5500

Loai gau

w4(rad/s)

wy(rad/s)

Quax(ms)

BK-10

3,1243

0,01982

0,0959

BK-11

3,1243

0,01982

0,170686

BK-13

3,1243

0,01982

0,410199

Béng 2. Théng s6 van hanh cho néng sudt cat da

t I6n nhat ctia may ED6200

Loai gau

wy(rad/s)

w,(rad/s)

Qpra(m’/s)

I o
Hésé — =
& k o,

BK-17

2,0433

0,01388

0,618734

147,21

BK-20

1,4591

0,0065

0.,449498

224 .47

BK-23

1,1289

0,00326

0,331688

346,28
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Béng 3. Thong s6 van hanh cho ndng suét cat dat Iom nhét cia méay ED6500

Loai gau

wy(rad/s)

wy(rad/s)

Qpax(m/s)

BK-17

1,88

0,01388

0,61657

122,71

BK-20

1,5608

0,0065

0,450241

240,12

BK-23

1,1828

0,00326

0,33193

362,82

Béng 4. Thong s6 van hanh cho dudng kinh gau I6n nhét khi mé rong day gau véi dat cap Il

May co so

BPwong kinh
coc tru (mm)

BPwong kinh me
réng Ién nhat
(mm)

d(mm)

D(mm)

Vian téc
goc can
Kelly
w, (rad/s)

Van téc géc mor
rY ra A
rong canh gau
w, (rad/s)

ED5500

1570 (BK17)

2979

1,5857

0,0022

ED6200
ED6500

2170(BK23) 3983
2170 (BK23) 3983

1,0627
1,0484

0,0022
0,0022

ED5800H 1870 (BK20) 3483 1,3736 0,0022

TE4300H 1870 (BK20) 3483 1,3736 0,0022

KH100D 1570 (BK17) 2979 1,5857 0,0022

KH125

1570 (BK17) 2079 1,2725 0,0022

- Khao sat trén may khoan ED 5500 cho thay néu lap gau BK-10, BK-11 va BK-13, may déu c6 kha
n&ng van hanh véi tde do quay can Kelly téi da la »,=3,1243 rad/s dé dat nang suét cao nhét, khi nay téc o
mé roéng canh w, = 0,01982 (bang 4) sé cho nang suat mé rong day hé 1a cao nhat. Tisé 1/k=w,/w,=157.63.
C6 thé thay khi lam viéc véi cac gau co6 duwdng kinh nhd, may cé thé van hanh véi ché do tbe dé cao nhat do
van du thira cong suat dan dong. Tuy nhién khi lam viéc véi gau BK- 17 c6 dwong kinh Ién hon cac loai trén
thi bat budc phai giam téc dd quay can Kelly xudng, ,=1,5858 rad/s. Khi nay téc dd mé canh bat budc phai
rat cham, w, = 0,0022 rad/s (bang 4). Hé sb 1/k=w,/w,=720 cho thay chiéu day phoi cét | rat nhé chi bang
157.63/720=0.218 so vé&i cac loai gau trén. Trong trudng hop nay nang suat cat dat sé la nhé dé dam bao
may khdng bi qua tai.

- Trén cac may khoan ED 6200 va ED 6500, khi Iap gau c6 dwérng kinh tang én tir BK-17 dén BK-23,
tbc dd quay can Kelly cé xu hwéng gidm dan dé dam bao cong suét dan déng (bang 2 va bang 3). Théng
qua gia tri ctia biéu thirc 1/k=w,/w, tdng nhanh theo d6 I&é'n ctia gau, cho thay dwdng kinh gau cang Ién thi
chiéu day phoi cat khi cat dat phai gidm nhoé dé khong bi qué tai va dwong nhién nang suét cit dat sé giam.

- Trén bang 4 cho biét dbi véi mdi may khoan coc nhéi cé thé 1ap dwoc dwong kinh gau téi da la bao
nhiéu va may phai van hanh & tbc dd nao dé dam bao khang bi qua tai khi lam viéc véi dat cap 1.
(®  4.Kétluan

- Két qua nghién c(ru cho thay & mdi cAp dat nhét dinh, déi véi mdi mét loai may khoan, khi lap gau
mé réng day cé dudng kinh khac nhau, can phai diéu chinh téc d6 quay ctia gau va tbc dd mé réng canh
mét cach phi hop dé dam bao thiét bi khéng bi qua tai, ddng théi cho nang suét cat dat 1a lén nhét. Viéc tang
tbc d6 quay gau khoan phai phi hop véi tde dd mé réng canh. Néu tang khéng hop Iy dan dén tiéu tén nang
lwong Ién trong khi ndng suat khéng tang.

- Dbi véi mét may khoan khi lam viéc & cap dat nao do, cé thé xac dinh dwoc dwong kinh gau mé
réng Ién nhat ma may cé thé lam viéc duoc, déng thdi chon duoc b thong sb vé tde do quay va tbe dé mé
réng canh gau dé dam bao may hoat déng binh thuwéong.

- Phan mém “Xac dinh cac théng sb van hanh hop Iy cla thiét bi khoan coc nhdi mé rong day” co thé
ap dung duwoctrong thure té, gitup cho viéc str dung may mét cach co hiéu qua hon.
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