
NGHIEN CO'U-TRAO D O I 

VLPNG DUNG PHAN MEM SOLIDWORK 
TRONG TiNH TOAN, THIET KE CAN KHOAN 

VA GAU KHOAN CCIA MAY KHOAN D A 

Kieu GAU XOAYDU'ONG KiNH LON, PHUC VU 
THI CONG COC KHOAN N H 6 | 

APPLICATION OF SOLIDWORK SOFTWARE TO CALCULATE, DESIGN 
OF DRILL BUCKET AND DRILL BOOM OF ROCK DRILL MACHINE 

TO CONSTRUCT DRILLED PILE 

ThS. Nguyin Ngoc Trung, ThS. Nguyfin Thuy Chi 

TrUcfng Dai hpc Giao thong Van tai 

TOM TAT 

Bdo cao gidi thieu mgt ngi dung trong ket qud cua de tdi nghien cdu khoa hgc B2014-04-11: 

"Nghien ciiu tinh todn, thiet ke bg cong tdc mdy khoan dd kieu gdu xoay diidng kinh ldn phuc vu thi 

cong cgc khoan nhoi", nham xdy dUng cd sd khoa hgc cho viec che tao trong nUdc bg cong tdc cua loqi 

thiet bi ndy. 

tu khoa: Gdu khoan, cdn khoan, mdy khoan dd. 

ABSTRACT 

This article introduces some results of research projects with code B2014-04-11: "Research caculation, 

design the rock drilling machine with large diameter bucket to construct the drilled piles" to build the 

scientific bases for locally manufacturing the bucket and drill boom of this machine. 
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1. DAT VAN DE 

Miy khoan d i kieu giu xoay cd dUdng 
kmh ldn, van hanh theo nguyen ly tuin hoan 
ngUpc dang ddpc sfl dung rpng rai trong viec 
thi cdng nen mdng cac cdng trinh xiy dung, De 
thay t h i cic thilt bi nhip ngoai, mdt sd ddn vi 
thi cong trong nUdc d i v i dang che tao bp cdng 
t ic cua miy theo hinh thdc "chip mau" m i chUa 
cd cic cdng trinh nghien cdu cO bin, tao co sd 
cho vile ehl tao trong nUdc cac thiet hi niy phu 
hpp vdi dieu kien cong nghe hien nay cua Viet 
Nam. Vile nghien cdu kit can thep bd cdng t ic 
cua may khoan da kilu giu xoay cd dudng kinh 
ldn, bao gdm: Giu khoan v i can khoan de lam 
CO sd cho viec thiet k l v i chi tao loai may niy 
trong nUdc la cin thilt. Trong pham vi bai b io 
niy, chung tdi chi trinh bay cic kit qui nghien 
cdu tmh toin, thilt k l giu khoan v i can khoan 
bang phUPng phip phin td hflu ban vdi sU trp 
giup cua phan mim Sohdworks. 

Hinh 1. Mdy khoan da kieu gdu xoay: 
1) Khung sdn mdy; 2) Cabin; 3) Mam xoay; 

4) Dong cd thuy lUc; 5) Khung tinh; 
6) Ddu Idp cdn khaan; 7) Cdn khoan; 

8) Gau; 9) Ludi cdt ddt dd 

2. NOI DUNG ; 

2.1. Khai niem may khoan da ki€u gSu xoayg 
dudng kinh ldn 

Miy khoan tuan ho in ngUOc (RCD) l i j 
mpt thiet bi khoan 16 dudng kfah ldn trong t' " 
cdng n ln mdng cac cdng trinh nhU: Ciu, cingj 
n h i cao ting, ga t iu dien ngim v.v...May I t a l 
viec theo nguyin ly khoan dat theo chilu tha i^ f 
ddng bang cac khdp cd mui khoan quay dUflisJ 
l ip tr ln th in may truyen dpng bang he t ho i^ | 
thuy lUc. Thiet bi khoan nay, dem lai hilu qua 
cao nhU: Tdc dp khoan nhanh, khdng gay tiei^ '•: 
dn, dp rung nhd vi khdng bi i nh hudng hdi dia 
chat cdng trmh, cd the khoan theo chieu thang 
ddng vdi 16 khoan siu hon 100 met. Cd nhien 
loai miy khoan d i khic nhau nhu may khoan 
d i kieu QJ250, may khoan d i kieu RCD, miy 
khoan d i kieu KP350. 

Nguyen ly boat dpng cua may khoan da 
kieu gau xoay dudng kinh ldn (Hmh 1 the hiln 
can tao tong the cua thiet bi): 

Miy khoan dupc kep chat vdi dng vieh 
hoac sin dao trong qua trinh l im vile. Mim 
khoan (3) cd t ic dung tao ra chuyen dpng quay 
cho cin khoan (7) va giu khoan (8), cdn xilanh 
ep cung vdi he khung ddng, se tao ra lUc ep gau 
khoan di xuong trong qua trinh khoan. D l cd the 
ndi di i can khoan, sau khi xi lanh ep di hi t hanh 
trinh, ngUdi ta thio lien kit bu ldng giUa mam 
khoan v i cin khoan, sau dd cho m i m khoan di 
len v i lap mdt doan can mdi vao vi tri giiia mim 
khoan vi doan can vda dupc ep xudng. 

2.2. Mo Mnh hinh hoc cua gau khoan va cin khoan 

- Cin khoan dupc ciu tao td dng liep 
hinh tru va cd mat bich dupc h in d hai dau. Ong 
hinh tru cd t ic dung de bom dung dich bentonite 
vio trong long dng. Hai mat bich d hai dau ong 
dung de hen kit vdi m i m xoay, lien kit vdi gau 
v i lien kit vdi cac dot can khic (hinh 2). 
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- Ket cau gau khoan dang hinh 6ng tru, 
ben tren gau co mat bich de Uen ket vdi can 
khoan, phia day gau b6 tri nhieu rang khoan sao 
cho sau moi mpt vong quay cua gau khoan thi 
toan bp rang khoan se quet het day ho khoan, 
dong thcii tiiy vi tri lap rap cua rang khoan tren 
gau khoan khac nhau, thi goc nghieng cua chan 
de rang khoan do cung khac nhau. Tuy theo 
dildng kinh gau khoan ma ngildi ta bo tri so 
Inpng rang khoan va kich thilcfc cua rang khoan 
cho phu hpp. Lien ket giiJa ong tru ciia gau va 
thanh vo gau la 4 tam Uen ket dUpc khoet 16 
(hinh 3). 

'H ' P* 

;^ 

Hinh 2. Cdu tgo vd mo hinh 3D cua mgt doan cdn khoan 

1 

Hinh 3. Mo hinh mo phdng 3D ket cdu gdu khoan 

3. PHAN TI'CH PHAN TlT HUtT HAN GAU 
KHOAN VA CAN KHOAN 

3.1. Dac di€m v^t U^u 

CO cac dac tinh nhil sau: Mo dun dan hoi: E -
2,1.10" (N/m^); He so Poisson: P = 0,29; Khoi 
lifpng rieng: y = 7850 (kg/m^. 

Hinh 4. Bdng thong so vdt lieu chgn cho gdu khoan 
vd cdn khoan 

3.2. Cac to hdp tai troi^ 

3.2.1. Cdc to hdp tdt trgng tdc dung vdo gdu 
khoan (chi tiet 8 - hinh 1) 

Trong qua trinh lara viec, gau khoan chiu 
llic ep cua xi lanh thuy liic, trpng lilpng cua mam 
xoay, trpng lUpng ciia can khoan, trpng lifpng 
ban than cua gau khoan. Ngoai ra, gau khoan con 
chiu momen xoan tif mam xoay truyen xuong. 

- Trong Inpng ban than phan bo cua gau 
khoan, chieu tii tren xuong dii6i (a = 21442 N/m). 

- Life ep cua xilanh tac dimg tai mat bich 
cua CO gau khoan, chieu tii tren xuong difcfi: 
P ^ = 400000 (N). 

- Trong lifpng ctia mam xoay tac dung tai 
mat bich cua co gau khoan tif tren xuong: 
G = 30000 (N). 

Vat Ueu ma nhom tac gia chpn cho gau 
khoan la thep CT3, con can khoan la thep nhiet 
luyen hoa tot co so hieu la 40X thiicfng hoa 

- Tong trpng lifpng can khoan tac dung 
tai mat bich cua co gau khoan tif tren xuong: 
G , = 195319 (N). 
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Momen xoan truyln xudng 

giu khoan, t ic dung tai vien mat bich v i 

xoay quanh true cua gau khoan; 

M_̂ = 250000 (N.m). 

3.2.2. Cdc to hap tdi trgng tdc dting vao 
can khoan (chi Hit 7 - Unh 1) 

TrUdng hpp may khoan d dp 
siu ldn nhat, gau bi ket do thUc hiln Ip 
bp cdng t ic vdi lUc ep cUc dai l i trudng 
hpp nguy bilm nhat, cho nen trong 
qui trinh tmh toin thilt k l can khoan, 
nhdm tic gia tinh cho trang thii chiu 
lUc niy, doan cin khoan chiu lUc ldn 
nhat la doan can khoan d dudi cung lien 
kit vdi giu khoan. 

- LUc ep ldn nhit cua hai xilanh 
len can khoan thdng qua mim xoay, 
theo phuong thing dUng v i chilu td 
tren xudng dudi la: 
P ^ = 40 (Tin) = 400000 (N). 

- Mdmen quay giu ldn nhat: 
M_̂  = 25 (T.m) = 25.10-'(N.m). 

- Trpng lupng cua mim xoay dit 
tai dau trln cua can khoan, theo phUPng 
thing ddng, chieu td tren xudng dudi cd 
gii tri l i G___̂  = 3 (Tan) = 30000 (N). 

- Tong trpng lupng cua cic doan 
cin khoan tic dung tai mat bich cua 
doan cin khoan dudi cung: 
G^^= 195319 (N). 

3.3. Sd do hda tinh toan vd gau v i dng 
can khoan 

Theo nhdng phin tich d tren, 
nhdm tac gia dUa ra so do tinh toin gau 
khoan va can khoan nhu sau: 

i 

lTinh5.Sddd tinh todn vd gdu ddo siu Idn nhdt gdu I 
thiic hiin ep bg cdng tdc vdi liic ep Idn nhdt 

Hinh 6. Sd do tinh todn cdn khoan khi khoan d do sdu Idn nhat 
vd gdu hi ket do ep bo cong tdc vdi liic ep ldn nhdt 

3.4. Phan tich phan til hflu han 

D l xic dinh ndi lUc ben trong gau khoan va cap, 
khoan trong cac qu i trinh l im vile, nhdm tac gia sfl dun|, 
chuong trinh phin tich phin td hflu ban Solidworks. Qut-
trinh phin tich cu the nhu sau: 

3.4.1. SU tao ludi gdu khoan vit can khoan ' 

a) Tao ludi giu khoan: Sau khi tien hanh tao Ifldi cic 
thong sd tao ludi cua g iu khoan: ' 

- Kich thude phan td: 36,5 mm. 
- Tdng sd nut: 68423. 
- Tdng sd phin tfl: 35447. 
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b) Tao hidi doan can khoan: Sau khi ti^n hanh 
tao hidi cac thong s6 cua doan cSn khoan: 

- Kich thude phan tii: 31,2 mm. 
- Tong s6 niit: 65024. 
" Tong so phan tii: 33193. 

Hinh 7. Mo hinh gdu khoan vd dogn cdn khoan sau 
khi dUdc tgo lUdi 

3.4.2. Bieu kien bten 

Trong dieu kien lam viec bat lpi nhat nhif 
da phan tich d tren la khi gau bi ket ci5ng, luc do 
chiing toi coi tai vi tri Uen ket giiia cac rang va 
gau la Hen ket ngam, tac gia dat dieu kien bien 
cua gau khoan. Con vdi can khoan vi tri mat 
bich Uen ket vdi gau khoan, chiing toi coi la lien 
ket ngam nhif hinh diidi day. 

Hinh 9. Ddt dieu kiin bien cho mo hinh dogn cdn khoan 

3.4.3. Dat lUc cho cdc chi tiet 

Vdi nhiing phan tich troi^ muc 3.2, nhom 
tic gia tien hanh dat cac gia tri life tac dung vao 
gau khoan va can khoan, cac thong sd cu the ve 
dp ldn, phifPng va chieu cua cac life dUpc the hien 
tren hinh 10 va hinh 11, 

Hinh 10. Ddt dieu kien bien cho mo hinhgdu khoan 

Hinh 8. Dgt dieu kien biin cho mo hinh gdu khoan Hinh 11. Dgt dieu kien bien cho mo hinh dogn cdn khoan '^ 
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3.5. Cac kit qua thu dUpc sau khi phin tich 
phin tfl hflu han 

tnitlni(>l«fin[l«lJ 

Hmh 12. ting sudt phdn ho trin gdu khoan 

Hmh 14. Cng sudt tdng hdp phdnbd tren dogn cdn 
khoan dUdi ciing 

Hinh 13. Chuyen vi cua gdu khoan 

Nhdn xet: 

Trong trifdng hpp lam viec khi raay 
khoan gap tang dia chat da ciing, gau bi ket trong 
ho, xet tai thdi dilm bat dSu dung hai xilanh thuy 
life de ep gau xudng, thi iing suat ldn nhat xuat 
hien tren gau khoan tai vi tri tam lien ket giiia 
CO gau va gau vdi gia tri o^^ = 147,8 (N/mm^ < 
[a] = 380 (N/mm^). Chuyen vi ldn nhat tren mat 
bich lien ket gau khoan vdi can khoan, gia tri 
chuyen vi tai day la 0,75 (mm). Vay, gau khoan 
vdi kit cau tren lam bang vat lieu thep CT3 hoan 
toan dam bao dieu kien lam viec. Hinh 15. Chuyin vi cua dogn cdn khoan dUdi citi 
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Nhdn xet: 

Trong trudng hpp lam viec nay thi dng suat ldn nhat xuat hien tren c^n khoan difdi cung tai 
vi tri gan tang cUdng vdi gia tri a^^ = 183,2 (N/mm^) < [a] = 780 (N/mm^). Chuyen vi ldn nhat tren 
mat bich cua can khoan, gia tri chuyen vi tai day la 2,4 (ram). Vay can khoan vdi ket c^u tren lam 
bang vat lieu thep 40X hoan toan dam bao dieu kien lam viec. 

3. KET L U A N 

Phan tinh toan, thiet ke cau khoan va gau khoan cila may khoan da kieu gSu xoay, dUdng 
kinh ldn ma nhdm tac gia da tien hanh dat dupc mdt so ket qua sau day: 

- Da phan tich dUpc dang ket cau gau khoan va can khoan, tif do tien hanh xay dUng md hinh 
md phong 3D ket cau bang phan mem Solidworks. 

- Da tien hanh xac dinh cac trudng hpp lam viec ciia may, nham xac dinh cac dieu kien cho 
viec phan tich phan tii hUu han gau khoan va can khoan. Sau dd, sU dung phan mem Solidworks de 
phin tich ket cau va da nhan dUpc cac ket qua the hien cac diem lam viec bat lpi cua gau khoan va 
can khoan, ciing nhU thay dUpc ket cau md hinh dUa ra dam bao dUpc kha nang chiu life va dap Ung 
dupc nhu cau cong viec ciia may Cac ket qua nghien cUu d tren, cd the stf dung lam tai lieu cd ich 
cho viec chi tao may khoan da kieu gau xoay dudng kinh ldn tai Viet Nam. • 
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