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TOM TAT

Bai bao nay gioi thiéu két qua nghién ctru thiét k&, ché tao mét mé hinh thwe nghiém (rng
dung diéu khién tw ddng cho may khoan phun coc xi méng dat. V&i mé hinh nay, téc dd nang
can khoan dwoc didu khién vo cap theo lwong vira thue t& phun vao nén dat trong qua trinh
khoan phun theo mét ty I& nhat dinh ma ta cai dat trwéc béng ky thuat vi diéu khién.

ABSTRACT

This article introduce the results of research on designing and manufacturing a application
model of automatic control for Cement Column Machine. By this model, the speed to lifting the
drill bar is controlled steplessly according to the amount of real mortar ejected into the ground
during the process of drilling-ejecting in according with the given ratio that we have pre-
installed by the microcontroller technique.

1. PAT VAN PE

Cong nghé gia cd nén dat yéu bang coc xi miang dat bat diu ap dung ¢ nudc ta vao nhitng nim
dau thé ky 21, dén nay da dugc sir dung twong dbi rong rdi. Cong nghé nay dat hidu qua cao khi &p
dung cho cac cong trinh c6 tai trong phan bd déu nhu dudng, bén cang, sin bay, kho chira dau...Céc
tap doan xay dung nudc ngoai nhu: Hercules cia Thuy Pién, Sumitomo Construction ctia Nhat da dua
thiét bi vao thi cong tai Viét Nam.

V6i nhu cau phat trién nhanh chéng vé xay dung céc cong trinh nhu hién nay, nhidu cong ty
x@y dung trong nudc da nhip may khoan phun cua Trung Quoc dé thi cong do gia thanh tuong d6i
thap Tuy nhién, qua st dung cac may nay co nhiéu nhugc diém, trong d6 nhugc diém 16n nhat 1a diéu
khién bang tay nén kha ning kiém soét chét lugng rat kho khin, phu thudc rat nhiéu vao trinh 6 cong
nhan.

Tir nhu cau thyc té trén, bai bao nay trinh bay két qua nghién ciru thiét ké, ché tao mé hinh
méy khoan phun coc xi mang dat diéu khién tu dong. Trén co sé d6 ap dung cai tién may khoan phun
coc xi mang dit trong diéu kién hién nay tai Viét Nam.

2. NOI DUNG NGHIEN CU'U

Nguyen tic gia ¢ nén dit va nguyen ly hoat dong ciia may

Coc xi ming dat 13 hdn hop giira dat nguyén trang noi gia c0 va xi mang dugc phun xubng nén
dat baoi thlet bi khoan phun. Miii khoan dugc khoan xudng lam toi d4t cho dén khi dat do sau 16p dat
can gia ¢ thi quay ngugc lai va dich chuyen Ién. Trong qué trinh dich chuyen 1én, xi mang dugc phun
vao nén dat (bang ap luc khi nén dbi véi hdn hop kho hodc bang bom vita dbi v6i hdn hop dang vira
wdt). Nguyén ly hoat dong duoc thé hién nhu hinh 1.

Nguyén Iy ciia may thiét ké



May khoan phun coc xi ming dét cua Trung Qudc c6 nhiéu nhuge diém, nhuge diém 16n nhat
1a diéu khién luong xi mang phun vao nén dét va dich chuyén 1én cua mili khoan hoan toan bang tay.
May nay c6 hai tin hiéu hién thi: d6 1a hién thi khdi luong xi miang phun bang cach 1y tin hiéu tir can
dién tir va hién thi chiéu sau khoan cua mili khoan nh& cam bién do d6 sau. Bé diéu khién qué trinh
khoan phun, céng nhan cin ctr vao cac hién thi nay truc tiép phéi hop su di chuyén di 1én ciia mili
khoan va lugng xi mang phun theo ty 1¢ nhat dinh. Do diéu khién bang tay nén chét lugng coc thuong
khong on dinh, phy thudc rat nhiéu vao tay nghé cong nhan. 5 6 7
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Hinh 1. So d6 mé ta qud trinh khoan phun va nguyén Iy ciia may khoan coc xi mang ddt
a) So' do mé ta qud trinh khoan phun

b) Nguyén Iy ciia mdy khoan coc xi mang dat:

1. Péng co néng ha can; 7. U ddu can; 13. Miii khoan;

2. Phanh; 8. Can khoan; 14. Ong dén;

3. Hop gidm toc ndng ha can; 9. Mam quay; 15.Noi trén vita;
4. Bé truyén xich; 10. Cap banh rang an khop ngoai; 16. Bom vita;

5. Con trupt dan hwéng xich; 11. Hop giam téc quay can; 17. Dong co bom.
6. Pia xich; 12. Béng co quay can;

Dé khic phuc nhuoc diém trén, qua nghién ciru chiing t6i da xay dung mot mé hinh diéu khién
ty dong qua trinh khoan phun ciia may bang cach diéu khién vo cap téc do di 1én ciia can khoan theo
lwu lwong thuc té lwong vita phun vao nén dat (hinh 2b). So dd khéi thé hién mdi quan hé giita cac tin
hiéu va cac thiét bi thé hién & hinh 2a. Trén co s& nguyén 1y trén ching toi da thiét ké va lap rap dugc
mach diéu khién nhu hinh 3. Tir d6 thiét 1ap thuat toan diéu khién nhu hinh 4 va viét chuong trinh diéu
khién.

Hanh trinh xubng: miii khoan vira quay vira khoan xudng, dén d6 sau cai dat trudce, day 1a qua
trinh lam toi dét.

Hanh trinh 1én: mii khoan quay theo chiéu nguoc lai, vira dugc bom cung cip cho hd khoan.
Cam bién luu lugng do luu lugng phun thyc té cia bom. Khi cam bién lam viéc thi dong co néng can
khoan mo1 hoat dong nang dan mii khoan 1én. Cam bién bao luong vita thuc té chay qua dudng 6 ong
phun vao nén dat, tin hiéu duoc truyén vé bd xtr 1y trung thm CPU. Lic ndy cam bién do goc quay



(encoder) 1am viéc bao tin hiéu hi tiép téc d6 nang miii khoan va d6 sdu khoan, tin hiéu nay ciing
dugc dua vé CPU dé xur ly. Dya vao cac tin hi¢u d6 CPU sé& truyén tin hiéu t&i bo diéu khién, bo diéu
khién sé& ra 1énh diéu khién lam thay doi dién 4 ap cap cho dong co dan dong nang miii khoan. Pong co
s€ quay theo toc do dung v6i yéu cau didu khlen lam cho miii khoan nang 1én tuwong Gng voi luong vira

thuc té chay qua cam bién phun vao trong nén dat.

Hinh 2. So do khoi vd so dé nguyén Iy may khoan phun diéu khién tw déng
a) So do khoi nguyén Iy diéu khién
b) So do nguyén ly may khoan phun diéu khién:

1. Co cau ndng ha can khoan;
2. Béng co ndng ha can khoan;

3. Encoder;

4. CPU; )
5. Bo diéu khiéen,

6. Cam bién luu lwong;
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7. Co cd:u quay can khoan;
8. Co cau bom phun vita

Méi quan hé giita toc d6 khoan va thé tich vira phun duoc thé hién ¢ dic tinh hinh 5¢. Pic tinh
nay biéu thi mbi quan hé giira lugng vita thyc té phun vao nén dat (cm®) va khoang dich chuyén 1én ctia
can khoan (cm) v6i dudng kinh miii khoan 1a ®9,5cm. S6 liéu thuc té nhu ¢ bang 1. M6 hinh thuc
nghiém duoc thiét ké, ché tao nhu hinh 5a, 5b.

Bdng 1. S6 liéu vé quan hé giita khodng dich chuyén miii khoan va thé tich vita phun

D6 sau Thé tich vita (cm°)
khoan (cm) bac tinh 1 Pac tinh 2 bac tinh 3 Pac tinh 4 bac tinh 5
(MAC1) (MAC2) (MAC3) (MACA4) (MAC5)
10 59,1716 70,9220 88,6054 118,1377 177,3050
15 88,7574 106,3830 132,9080 177,2065 265,9574
20 118,3432 141,8440 177,2107 236,2754 354,6099
25 147,9290 177,3050 221,5134 295,3442 443,2624




30 177,5148
35 207,1006
40 236,6864
45 266,2722
50 295,8580

212,7660
248,2270
283,6879
319,1489
354,6099

265,8161 354,4130 531,9149
310,1187 413,4819 620,5674
354,4214 472,5507 709,2199
398,7241 531,6195 797,8723
443,0268 590,6884 886,5248

ORG 00H
Nhay dén chuong trinh chinh
v

] ORG 0003H ]
Nhay dén chuong trinh phuc vu ngat ngoai 0

ORG 000BH

Nhay dén chuong trinh phuc vu ngét bo dinh thoi 0
v

) ORG 0013H ]
Nhay dén chuong trinh phuc vy ngat ngoai 1

ORG 001BH

Nhay dén chuong trinh phuc vu ngit bo dinh thoi 1

Hinh 4. Luu d6 thudt todn diéu khién

Hinh 3: So d6 mach diéu khién

Khoi dong céac thanh ghi diéu xung
Cho phép cac kénh dieu xung thuc hién
Thiét 1ap ché d6 cho bo dinh thoi
Thiét 1ap cac mirc wu tién ngat

Cho phép ngat
v
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a) c)
Hinh 5. M6 hinh thuc nghiém

a) Anh chup ciia mé hinh thuce nghiém; b) Anh chup ciia man hinh diéu khién
¢) Puong dac tinh cia mé hinh thyc nghiém
Két qua dat dugc
Nghién ciru thiét ké ché tao dwoc mo hinh may khoan phun coc xi méang dat. M6 hinh dugc
diéu khién ty dong bang ky thuat vi dleu khién. Trong d6 da giai quyét tot cac van dé:
e Diéu khién tdc d6 nang can khoan vO cip theo luong vita thuc t& phun vao nén dét trong
qué trinh khoan phun.
e MO hinh ty van hanh hoan toan ty dong theo mot duong dac tinh ma ta cai dat trudc
(MAC1, MAC2, MAC3, MAC4 hoac MAC5).
Mo hinh nay hoan toan c6 thé ap dung vao thuc té & cac don vi thi cong coc xi mang dat tai
Viét Nam. M6 hinh thyc nghiém thé hién mo phong tbt qua trinh hoat dong cua may khoan coc xi
mang d4t, rat phi hop 1am mo hinh giang day.

3. KET LUAN

Viéc cai tién may khoan phun coc xi mang dat tir diéu khién bang tay sang diéu khién hoan
toan ty dong qua trinh khoan phun lam cho lugng vira xi mang phun vao nén dat mot cach dong déu
trén subt chiéu sau khoan, 1am ting chit lugng ciia coc xi mang dat dong thoi ting ning suét khoan.

M4 hinh thuc nghiém duogc thiét ké, ché tao, hoat dong hoan toan ty dong va d@ mo phong
duge may thyc té. Két qua nay 1a co s& dé nghién ctru ap dung cho thuc té & cac don vi sir dung thiét bi
thi céng tai Viét Nam.
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