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TS NGUYEN VAN THINH, KS DINH TRONG THAN
Trung tam Cbng nghé May x4y dung va Co khi thuc nghiém
Vién Khoa hoc va Cbng nghé Giao théng Van téi

Trén co sG tham khao cac thiét bj phun vira ciia nwée ngoai, nhém nghién cifu da tién hanh
lya chon phuang @n thiét k&, ché tao thiét bj phun vira bé tong xi mang phu hgp véi nguon vat
tu va cdng nghé gia cong trong nudc. Bai bao tap trung gidi thiéu cac yéu cau ky thuat doi vdi
thiét bi phun vira xi mang thi cong dudng ham, mai ddc; gidi thiéu cac giai phap khoa hoc va
cdng nghé da dugc ap dung dé ché tao ho thiét bj dap @ng cac chi tigu kinh té - ky thuat.

Tir khod: thiét bj phun vifa bé téng.

SOME [68UES
IN DESICN AND
MANUFACTURE OF CEMENT
CONCRETE SPRAY
EQUIPMENT

Summary

This report introduces the study
results related to the design and
manufacture of concrete mortar
spray equipment which is one of
study scopes of the ministerial-level
project at Code No. DT123021.
Based on the reference of

foreign mortar spray equipments,
researchers have selected plans for
designing and manufacturing the
equipment under domestic material
sources and processing technology.
The report introduces the technical
requirements for the mortar spray
equipment that is used to construct
tunnel, slope as well as introduces
scientific and technological
solutions applied to manufacture
one domestic equipment satistying
technical and economic criteria.

Keyword: concrete spray
equipment.

Hién nay & nudc ta, cong nghé phun viia dugc 4p dung phé bién trong thi
cong ham nhu ham thuy dién (Hoa Binh, Yali, Ham Thuan, Na Lai..) va cac
ham dudng bd (Déc Xay, Déo Ngang, Déo Hai Van..). Ngoai ra, cdng nghé
phun viia con dugc sl dung rong réi trong gia c6 chéng sut trugt mai doc két
hgp vGi neo dat, nhu cong trinh chdng sut trugt trén quéc 16 70 doan Ban Phiét
- Cau Ho Kiéu 2 thudc tinh Lao Cai, cdng trinh chdng sat 16 dudng vao Nha may
thuy dién Hudi Quang (Lai Chau), mot s6 doan thi nghiém chéng sut trugt trén
dugng H6 Chi Minh..

Pé thi cong theo cdng nghé nay can cé cac thiét bi nhu trong hinh 1 gém:
thiét bj tron viia, thi€t bi phun viia, may nén khi, bom nudc, trong dé quan trong
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Hinh 1: hé théng thiét bi trong céng nghé phun vida xi mang
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nhat la thiét bi phun viia. Hién nay thiét bi nay chua c6
don vi nao trong nudc nghién clu thiét ké ché tao ma
dang phai nhap ngoai vdi gia cao, bat tién trong viéc bao
dudng, slia chita do phai chd nhap phu tung thay thé. Dé
lam chi dugc cdng nghé, ha gia thanh va thuén tién trong
cbng tac stia chiia, b4o dudng can phai nghién ctu thiét
k€ ché tao thiét bi phun viia bang cong nghé va nguén
vat tu s&n c¢6 trong nudc.

Cac yeu cau ky thuat déi voi thiét bi phun vira xi mang

Qua khé&o sat cac thiét bi dang sl dung trén cac cong
trinh da va dang thi cong & Viét Nam, qua nghién cuu tai
liéu clia cac hang san xudt nudc ngoai cho thay, thiét bi
phun viia can c6 cac tinh n&ng ky thuat nhu sau: théi khi
trong qua trinh 1am sach bé mét can phun; phun viia can
c6 tinh chéat co ly theo yéu cau; phun nudc trong qua trinh
tao &m bé mat trudc khi phun va bao dudng vita.

Céc thong s6 ki thuat cla thiét bi phun viia: ning
sudt phun I6n nhat 3 m¥/h; ty 1é nudc/ximang nhd hon 0,4;
duéng kinh trong 6ng dan (42+50) mm; muc tiéu thu khi
(5+6) m¥ph; ap suét khi yéu cau (0,2+0,6) MPa; toc do
van quay (11+15) v/ph; cong suat déng cd 3 kW.

Lira chon phirong an thiét ké

Nhom tac gia thuc hién phuong phap nghién cuu thiét
k& ché tao trong nudc cin ci theo mau san co, phu hgp
clia nudc ngoai. Thiét bi dang st dung phd bién trén thé
Qidi hién nay c6 cac kiéu sau:

Phuong an 1: Thiét bi phun kiéu binh chiia kin

1. Phéu nap 7. Tay m& van nap

2. Budng thoat khi 8. Hé théng dudng 6ng dan khi
3. Binh chua trung gian 9. Van théng khoang

4. Binh chia 10. Van khi nén

5. Canh khudy 11. Van chia viia

6. Md to dién 12. Budng 6ng phun

Hinh 2: thiét bj phun via kiéu binh chua kin
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Viia tir thung chiia dugc van quay ddy vao budng hoa
khi, tai day, viia nhan déng nang dong khi, tang téc va di
vao dudng 6ng dan t6i voi phun. Binh chia viia dugc bé
tri 2 khoang déng kin luan phién dé tranh rd lot khi qua
van quay va viéc nap viia khdong lam gian doan qua trinh
phun.

Phudng an nay dugc dung nhiéu trong céc trudng hgp
can dan dong vita phun di xa va cao, do vay &p luc khi
phun phai rat I16n, thudng st dung 8-10 kg/cm2, néu dung
loai binh chiia hé s& dé bi rd lot khi, gay tén that va khéng
tao 4p dé day xa dudc. Tuy nhién, phuong &n nay cé két
cdu cong kénh va ning suét thap (ngoai trii cac cong
trinh ¢ yéu cau dac biét, con it khi ngudi ra s dung
phudng &n nay).

Phuong &n 2: Thiét bi phun via kiéu van quay ngoai

1. Clia nap khi théi vita
2. Xilanh cong tac

3. Clra nap khi tang téc
4. Ong ddy

Hinh 3: thiét bi phun via kiéu van quay ngoai

6. Viia nap
7. Phéu chua

Réto ¢6 gan céc xilanh dat song song va quay quanh
truc dong tam vdi hai dia 6 dinh, hai dia nay dugc ap sat
vao mét dau roto dadm bao kin khit dé khi khéng bi lot ra
ngoai. Khi mdi xilanh quay dén clia nap, vat liéu dugc
dién day vao xilanh 2; khi xilanh chtia day viia quay dén
clia phong, dong khi cao ap tu clia 1 quét viia trong xi
lanh 2 vao budng tron khi, tai day mot dong khi khac cé
van téc I6n hon qua cla 3, truyén ddng nang cho dong
vat liéu tang téc qua voi phun t6i bé méat can phun.

Phuong &n 3: Thiét bi phun viia kiéu van quay trong

Thiét bi phun viia kiu van quay trong cé nguyén ly
hoat déng giéng nhu thiét bi phun kiu van ngoai, tuy
nhién céc xilanh cé cau tao dac biét hinh chiii U, khi xilanh
chuia day vira quay dén vi tri phun thi dong khi day sang
éng phun 4.
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1. Phéu chia 3. Gioang lam kin
2. Viia nap 4. Ong phun vita

Hinh 4: thiét bi bom viia kiéu van quay trong

So véi thiét bi phun ¢é binh chia kin, cac loai thiét bi
phun viia kiéu van quay cé nang suét cao, gon nhe, dé ché
tao; tuy nhién né cé nhugc diém 1a &p Iuc phun thap han,
khi 1am viéc 6n va bui han.

Phuong an dugc lua chon

Thiét bi phun viia kiu van quay ngoai tuy c6 mot s6
nhugdc diém nhung hoan toan dap ling yéu cau ky thuat
cla céng nghé, phu hgp vdi trinh do gia céng trong nudc,
day ciing la loai thiét bi phun viia xi mang phé bién dang
st dung & nudc ta. Nném nghién ctiu da chon kiéu nay dé
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1. Bom nudc 11. Hé théng nap
2. Voi khi lam sach 12. Voi nudc riia
3. Van khéa khi 1/4’ 13. Van khéa nudc riia
4. May nén khi 14. M6 to dién
5. B& hoa khi 15. HOp giam téc
6. Bong hé ap ngudn chung 16. Voi phun
7. Van khéa khi 1’ 17. Van tiét luu
8. Déng hé ap sudt khi sa cép 18. Dong ho ap suét thd cap
9. Van 1 chiéu 19. Van khéa 1’
10. Van xoay 20. Van giam ap

Hinh 5: so dé c4u tao thiét bj phun via xi mang ché tao trong
nudc
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thiét ké ché tao thiét bi phun viia bé tong xi mang. Sc doé
cau tao cla thiét bi dugc mo ta trén hinh 5, cac ché do lam
viéc cla thiét bi nhu sau:

Ché db phun khi lam sach bé mat trudc khi phun: khoa
van s6 7 va mé van s6 19, dong khi c6 van toc rat I6n dugc
truyén qua 6ng dan, voi phun hudéng thdng dén bé mat can
lam sach, quét sach cac chat ban, tao ra bé mét sach sé
chuén bi cho I6p viia bam vao tét hon.

Ché dé phun nudc lam sach bé mat phun phd: knda chat
cac van 7, 13; mé cac van 19, 17; tat dong co 14; khi dé
dong khi duoc dua thang dén voi phun hoa tron véi nudc
phong thang t6i bé mat can 1am sach, hdn hop khi, nudc
t6c do cao sé tiép tuc thdi sach bé mat can phun, mot phan
nudc sé dugc giti lai trén bé mat lam &m bé mat dé chuén
bi cho IGp viia dau tién bam t6t hon.

Ché dé phun via: vita da dugc tron bén ngoéi va nap
lién tuc vao phéu chia 11, vat liéu théng qua cac clia nap
phan phdi vao hé thong céc xilanh trong van quay s6 10,
khi cac xilanh chiia day vat liéu dén vi tri phong thi viia bi
dong khi so c&p quét ra khdi xilanh vao éng day, tai day,
dong vat liéu dugc dong khi thii cap hoa tron va tang toc
dén dau voi phun 16. Mot chum tia phu gia hoc nudc bd
sung phun phl toan bd hén hgp viia - khéng khi chuyén
thanh viia uét cé pha trén phu gia ngay trong voi phun, viia
phong ra ngoai véi van toc rat I6n dap vao bé mat can gia
c0, vita bam chit vao mat dia tang, chui vao cac khe hg, co
két cac khdi rdi rac lam cho mét dia tAng viing chéc.

MA 0 gidi II’ ) t th“’tk" h"t 0 th-ﬂ’t

Qé ché tao thanh cdng thiét bi nay trong diéu kién vat
tu san co trén thi trudng va trinh d6 cdng nghé ché tao cla
nudc ta, nhom tac gia thay rang can phai ap dung mot sé
giai phap sau:

Giai phap lua chon chung loai vt liéu hop ly

Poi vai viéc thiét k&, ché tao bod thiét bi, trong nhiéu
tridng hop dé giai quyét van dé ky thuat, két cdu, vat
liéu va kinh t&; mot chi tiét c6 thé dugc ché tao ti cac vat
lieu khac nhau phu hdp véi diéu kién lam viéc cu thé cla
chung. Trong may phun viia, khi ché tao mat chia viia, bé
mat clia né chuyén dong quay tron va ma sat véi nhau, yéu
cau phai la vat liéu chiu mai mon, nhiéu hang ché tao may
cla nudc ngoai da dung vat liéu c6 tinh nang chiu mai mon
dac biét dé ché tao nhu hgp kim thép mangan ho#c vat
liéu phi kim loai (hinh 6). Néu ché tao toan bd béng céac vat
liéu trén thi gia thanh sé cao, méat khac, trong nhiéu trudng
hop khong thé thuc hién dugc (khong cé phdi di 16n, hodc
khong dam bao kha nang chiu luc). Hién nay trong nudc
da ché tao dugc goi cau cao su cot ban thép véi kha nang
chiu mai mon réat t6t, dd bén kéo bdc giia IGp cao su va
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Hinh 6: mat chia via trong may phun via co van quay bén ngoai

thép rét cao. Chinh vi vy, nhém nghién ctu da dua ra giai
phap ban dém cao su c6t ban thép chiu mai mon cla viia
xi mang vlia dam bao yéu cau ky thuéat, viia bado dam tinh
kinh té.

Giai phap giam téc dé vong quay cua réto

T6c dd mai mon mat chia phuy thudc vao nhiéu yéu to,
trong d6 phai k& dén: 4p luc tiép xdc, van téc truot gitia 2
mét, ¢G hat vat liéu. VGi cung loai viia can phun, ap suit
phun thi van dé chiu mai mon chi con phy thudc chd yéu
vao van toc trugt gidia 2 mat, van téc trugt cang thap thi
t6c d6 mai mon cang giam. D& gidm van téc trugt, nhém
nghién cliu da tang chiéu dai 6ng xilanh cong tac. Nang
suét viia phun dugc tinh nhu sau:

I1.D° I (1)

O=kntV =knt.

Trong d6 Q: Iuu lugng phun (I/ph), n: téc do vong quay
(v/ph), t: s& xilanh cla réto, v: thé tich 1 xilanh cda réto, D:
dudng kinh trong cta xilanh (dm), L: chiéu dai xilanh (dm),
k: hé s6 nap.

Nhu vay, khi tang chiéu dai xi lanh L thi ta c6 thé giam
t6c dd vong quay n ma van dam bao ning suét phun Q
khong déi.

Mat khac nhém nghién ciu thay ring, cé thé tdng hé
s6 nap k bang cach bd tri cac canh tron co goc nghiéng
theo xu hudng ép viia vé phia clia nap két hgp véi dam
rung. Pay la cac gidi phap don gidn ma ching ta cé thé

Hinh 7: bé van quay may phun via
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ap dung dugc nham muc dich giam téc dé quay cla roto,
gidm téc do mai mon cac bé mét tiép xuc, nang cao tudi
tho cla thiét bi.

Giai phép chéng tac

Trong thuc t€ khai thac, mot sé thiét bi hay xay ra
trudng hop bi tdc dudng 6ng, vita khéng phun ra dudc
tich tu day trong dudng &ng, ngudi van hanh phai vé sinh
rat vat va. Nguyén nhan gay tac 1a do dudng &ng bi gap
ho&c bi vat nang chén gay can viia luu thong trong dudng
6ng trong khi rdto van quay va lugng vita van dugc cung
cép déu dan gay tac dudng 6ng. Trudc thuc té trén, nhom
nghién ctu da b8 sung thém van diéu ap khi so cap 20
(xem hinh 5). Khi viia c6 xu hudng téc, biéu hién bang
dong khi nén luu thong bi giam, ap luc khi sau van diéu
ap ting 1én, van diéu 4p khép b6t dong khi so cap dé han
ché& hodc ngat hoan toan lugng viia ddy vao dudng 6ng.
Ldc nay toan bd lugng khi nén dugc don sang nhanh thi
cép dé ddy viia di. Khi 6ng théng thoang, &p luc khi giam,
van diéu ap lai mg dé dy viia tu &ng thao tac dén budng
tron khi va ddy vao trong dudng 6ng, qué trinh hoat déng
lai dién ra binh thuéng.

Trén cd sG nghién cliu céc thiét bi phun viia clia nudc
ngoai, chiing toi da Iya chon dugc phuong an thiét ké, ché
tao thiét bi phun viia bé tdng xi méng bang ngudn vat tu
va cong nghé san c6 trong nudc. Céc gidi phap ap dung
trong thiét k& va ché tao thiét bi clia ching t6i nham khéc
phuc céc diém yéu vé vat lieu va cong nghé gia cong trong
nudc, cac giai phap nay dé ap dung, thi nghiém va diéu
chinh cho phu hgp. Viéc ché tao trong nudc thiét bi phun
vifa xi m&ng c6 tinh kha thi cao. Giai phap chéng tac bang
van diéu ap khi ap dung thanh céng sé gép phan nang cao
chat lugng va do 6n dinh cla thiét bj khi lam viéc =
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