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TOM TAT 

Ket cau xi mang luoi thep ( XMLT) dang mong da va dang dugc sir dung trong cac cong 
trinh xay dung, thiiy lgi, giao thong. Trong cong nghe che tao bang phuong phap rung hau h6t 
chiing dugc san xuat bing may rung theo mgt phucmg thang diing. Trong bai viet, cac tac gia lan 
dau tien su dung may rung theo 2 phuang che tao kenh mang XMLT. Luc ma sat ciia hon hgp 
be tong dugc tuyen tinh hoa khi tham gia chuyen dong theo 2 phucmg d6 tir do cac thong so dao 
dOng chO ylu ciia h6n hgp nhu van tic, gia tic chuyin dgng dugc thilt lap. Nhirng thong s i 
dugc khao sat nay la ca sa de nghien ciiu va thiSt ke may rung 2 phuang cpng hucmg che tao ket 
cau XMLT vo mong n6i chung va k6nh ming XMLT noi rieng. 

Tu khoa: xi mang luai thep, cit lieu, viia be tong, kit cau vo mong, thong so dao dgng. 

1. DAT V A N D E 

Kenh mang xi mang ludi thep (XMLT) la mgt loai hmh van chuyen nuac dugc diing phi 
bien frong cong trinh thiiy lgi phuc vu tuai tieu nong nghiep, hoac cac ducmg din frong he thing 
xii Ii nuac thai, chiing co kich thuoc khac nhau ciing nhu hinh dang mat cit khac nhau nhu: hinh 
thang, nua fron (hinh I). 

Hi^n nay phuang phap rung 
toan khii - mo hinh ban rung theo 
phuang thing dirng dugc diing kha 
pho bien dl chi t^o lo^i kenh mang 
nay [I, 2]. De dat dugc ket qua toi 
uu ve chat lugng ciia kenh mang 
XMLT can phai nghien ciiu sau han 
niia ve cdc vin dl nhu: cong nghe Hinh 1. Hinh dang mat cit kenh mang XMLT. 

rung due kit can, cip phoi ciia vdt lieu, anh hucmg ciia cac chit phu gia... Cac chi tieu ve cuong 
dp, do thim... quylt dinh chat lugng ciia san pham kenh mang XMLT khi dem vao sir dung, cac 
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chi tieu do hi anh huang chii yeu bai su len chat. Len chat bing chin dgng la mgt frong cac 
phuang phap len chat be tong phi bien nhit [3,4]. 

Dp thim ciia hon hgp be tong dong ciing phu thugc chu ylu viio sir phan bo ciia cac micro lo 
rdng trong be tong va ti le nuac fren xi mang (N/XM). Sir len chat lam giam do ring trong be tong, 
mat khac khi rung tich cue nhu da phan tich a fren de len chat be tong, co thi giam ti le N/XM, 
nhung vin dam bao ma sat giua cac thanh phan hat giam dan den tang hieu qua dam chat va lam 
cho tinh chIng thim tang len [3, 10]. Cac may rung theo I phucmg diing da dugc dua vao thuc tl 
san xuit ciu kien kenh XMLT thay cho phuang phap thu cong la trat bang tay va san pham nay da 
CO nhifrig dong gop nhit dinh tiong viec cung cip nu6c tuai cho nong n ^ e p frong thai gian qua. 
Tuy nhien frong qua tiinh chi tao, dii kenh mang dSt rung a ti^ng thai lip hoac ngiia, thi frong qui 
trinh lam chat, vua be tong chi chuyin dong theo chieu thang diing theo phuang dao dgng do may 
rung tao ra. Nghien ciiu ve quy luat img xu ciia h6n hop be tong khi rung [6] Davis da phan tich va 
chi ra ring: ban rung thing dung cho san phim co cuong dp cao hon ban rung ngang 10 %. Dao 
dgng theo mgt phuang thing dimg san pham nhan dugc c6 cuong do giam 15 % so voi rung hai 
phuong. 

6 day, frong khuon kho c6 han cua bai bao, chiing toi de cap den mo hinh dao dgng ca hgc 
ciia bai toan rung che tao loai kenh mang XMLT, de xuat ap dung mgt mo hinh rung ^ theo 2 
phuang cong huong theo I phuang hoiin toiin mdi de tang hieu qua dam chat hon niia, nham tang 
cuong chit lugng cua san phim. 

2. MO HINH RUNG THEO 2 PHlTONG DE CHE T^O KENH MANG XMLT 

Dao dgng theo 2 phuang mgt phuong thang diing, mgt phucmg nam ngang vai toe do khac 
nhau, chang han phuong ngang c6 toe do Ion han so \di phuong diing se liim ma sat theo phucmg 
diing giam [7] do qua trinh tuyen tinh hoa ma sat nho frpng lugng ban than, ciic hat trugt len nhau 
theo phuong ngang do van tic lan va chim xuing do frpng lugng ban than trong moi truong da hi 
gia long do tinh luu bien cua h6n hgp, khong khi va nuac bi diy ra va qua trinh lam chat hinh 
thanh hieu qua han. 

2.1. Chuyin dong cua hon hop be tong trong mat phang co ma sat 

Co the xem xet hieu qua dim chat tren quan diem phan tich vl su giam ma sat khi hIn 
hgp tham gia vao dao dgng nhu sau: Xet chuyin d6ng ciia chat diem M frong mat phing c6 ma sat 
XOY (hinh 2). Ngoai thanh phan van toe V^ con co thanh phan van tdc Vy nho so vai V ,̂ V Iii vec 
ta ting, tao voi OX goc a xac dugc xac dinh nhu sau: 

Khai trien Tay lo va dimg 6 bac nhat (tuyen tinh hoa) 

Nhan dugc tga = -^ = a (2) 

goc a cho cho phep xac dinh phucmg cua luc ma sat T. 
Hinh 2. Mat phang ma sat. 

Chieu luc ma sat tong T len cac true va lay den gia tri bac nhat: 



Nghien cuv thiet ki ban rung 2 phuong cpng huong di chi tao kenh mang XMLT 

T = -Tsinor = -?" .« = - 7 " - ^ 
V 

(3) 

-kV„ (4) 

Dg thay la gia thiet T = const, tii (4) ta thiy V„ tang thi k giam, co nghia la T̂  giam, dan den 
nhan xet lii: trong cdc cgp chuyen dong co ma sat, chuyen dgng theo mgt phuong ndo do cdng 
nhanh thi cdng lam gidm luc ma sat theo phuong khac. 

Nhu vay, sir dyng mo hinh rung theo 2 phuang, mgt phuang thang difrig, mgt phuang nam 
ngang, theo ket qua va nhan xet a tren se dem lai hieu qua dim chat tit han so vai chi mng theo 
mpt phucmg thang dirng hoac la phuong nam ngang. 

2.2. Mo hinh ddng lire hgc may rung theo 2 phinmg 

He phuang trinh vi phan chuyin d6ng; 

[ (m,) -l-m|)x + b,.x + C^.x = mg.r.w^.coscot (a) 

|(mo-l-m,)y-i-bj,.y-i-Cj,.y =m(,.r.Q)^si^a)t (b) 
(5) 

frong do: m„: tong khoi lucmg ca cau gay rung (kg); m[: tong khoi lugng dao dong (khong ke 
nio) (kg); Cx, Cj,: tong dg cung cua 16 xo theo 2 phuang; (N/m); b ,̂ by; He s i giiim chan theo 2 
phuang (N.s/m); to: Van tic goc cua khii gay rung (rad/s); r: do lech tam khoi gay rung (m); t: 
thai gian (s). 

Hinh 3 Mo hinh may mng 2 phucmg 

1. Ban mng 2. Co can gay rung; 3. Lo xo diing 4.L6 xo ngang. 

2.2.1. Phan tich dao ddng theo phuong ngang OX 

Dat M = mo + mi, tfr (5a) co thi vilt lai nhu sau: 

X + 2h,x + ci) .̂x = - ^coswt 
M 

(6) 
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trong do : F̂  - ITlo.r.O)̂ : Bien do luc gay rung, (N); ©^ =./—: Tin s6 dao dgng rieng theo 

b . . - , . 
phuang ngang, (1/s ); h, =—rr: He so tat dan dao d6ng,(l/s). Vai di8u kien dau: t = 0; x = 

2M 
Xg, X = Xp nghiem ciia (5a) co dang sau: 

I., . x„h„ +x„ 
X e "'' {xocosa)it+ -^-^ sin((0|t)} 

(0, 
F^.e~''^'[{(ol,-(i)^)cos(0.t + ̂ -{(i^ •\-o/)s\nQ).l ^ 

M[{6)i-(o'f+4hlai^] 

F^.cos(cot-(p) 

M ^ ( c o ^ , - c o ' ) ' - h 4 h > ' 
(7) 

trong do: co, = -sjail^ - h.\ 

Thanh phan thii nhat cua nghiem (7) lii dao dong rieng phu thugc vao dilu ki6n diu, thanh 
phin dao dgng rieng cuong biic thii hai chi phu thugc vao lire kich dgng. Hai thanh phin nay se 
tat dan do ton t^i he si e"''-'. Thanh phin dao dgng cuong hire thii ba dugc gpi 1̂  dao dgng 
cuong biic binh on, dugc viet duoi dang sau: 

X = x^ cos ((0 t - (p̂  ) 

trong do: ip^ - goc lech pha giiia luc kich thich va dich chuyin. 

Bien dp dao dgng ngang : 

M^(<Oox-<»^) + 2„,2 4 h > 

Giai tuong tu, voi phucmg trinh (5b) ta duoc nghiem y = y, sin (mt-cp,) 
Voi: 

Um 

M^('»ov-<"^r + 4h2„2 
(9) 

" o y - " " ) +' tn-o 

2 2.2. Xac dinh tan so goc cong huang theo phuang ngang OX 

M^(< ! ' l x -«>^ ) +4h2cc,2 

; VOI a>, = J—^ ; /i, = —^ 

De xac dinh tan so cong huong cOch, tien hanh dao ham Xa theo co va cho friet tieu, giai tilp ta 
dugc: 
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A K - W 
(10) 

(U) 

2M h , V ox 

Nhu vay, sau khi giai he (5), cac ket qua theo (8) (9), (10) co the xac dinh cac thong so ca ban 
de tinh toan thilt kl miy rung va cho may lam viec a chi do cpng hucmg theo [)huang ngang dl 
giam ma sat, tang hieu qua dam chat, nang cao chat lugng. Voi kich thuac ket cau xac dinh, may 
rung 2 phuang dugc thiet ke phii hgp vai cac thong so dao dgng dugc khong che bai cac yeu cau 
cong nghe. 

3. THIET KE VA KHAO SAT BAN RUNG 2 PHUONG DE CH1& T^O KENH MANG 
XMLT 

Vira XMLT lii dang be tong hat min, cot Ii?u riho, duang kinh hat Ion nhit < 0,5 cm nen frgng 
lugng kha nho de thang luc ma sat, liim giam hieu qua dam chat. Do do can su dimg hieu ling 
giam ma sat bing may rung 2 phuang. 

3.1. ChQH so* b3 mdt s6 thdng s6 cua m^y rung 

Mang XMLT co nhieu hinh dang mat cat va kich thuac 
khac nhau tiiy theo yeu ciu cung cip nuac. Dl tinh toan 
thiet ke cho mgt loai ban rung , co the chgn mgt loai mat cat 
hay dimg cho mpt miic luu lugng y8u ciu cua cip nuoc. Mat 
cat dugc chgn nhu hinh 4. 

6 fren, dua vao (8) va (9) ta co cac thong so bien dp 
ciia dao dgng, no anh huong quan trgng nhit den dp dam 
chat bang may rung, nlu bien dg A= (0,3-0,8) mm thi dat 
dugc hieu quA dim chat tdi uu cho be tong, ke ca be tong hat 
min. Ve tan s6 rung va mo men tTnh gay rung phu thugc vao 
loai dgng ca da chpn. Khoi lugng tham gia dao dgng M, 
ngoai ban rung va qua vang con phu thugc kich thuac mat 
cat nhu hinh 4 dugc xiic dinh theo thilt ke cau mang. 

M = mo + m, - m„+ mbr + mki,+k.mb,+mc, (kg) (12) 

vai: nio: khii lugng qua vang, kg; mii ting khii lugng tham gia rung (tru khii lugmg quk 
vang); kg; mbr: khdi lugng ban rung (xac dinh theo ban ve thiet ke ban rung), kg; mi(h:kh6i lugng 
khuon (theo thilt kl khuon ciu mang), kg; mbt: khoi lugng be toiig lam ciu mang, kg; 
nici; khii lugng c6t thep, luai thep frong ket ciu ciu mang, kg; k : he s i kl din lugng hon hgp 
be tong tham gia dao dong, phu thugc vao do ciing hon hgp be tong va lugng cit thep co frong 
be tong, theo kinh nghiem co thi chgn k = 0,2 ~ 0,35. 

- Tin s i rung: phy thucic loai dgng ca giiy rung, co the chgn dgng ca toe do n = 3000 
v/phtit, ling vai o)[v= 314 rad/s. 

- mor : mo men tinh gay rung phu thugc vao dgng ca gay rung, co the chgn loai dgng ca 
gay rung co mo men tmh thay dli dl chpn chi dp lam viec phii hgp. 

Hinh 4 Mang mat cat chii nhat 
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Vcri mgt dan nguyen cau mang co mat cat nhu hinh 4 a fren, mpt s i thong so dau vao xac 
dinh nhu sau: 

- Toe do quay dgng ca ride = 3000 v/ph. 

- Tan so goc lam viec coiv = 314 rad/s. 

- Tong khoi lugng tham gia dao dgng M = 1500 (kg). 

- Bien do dao dgng ngang Xa = 0,3 ^ 0,8 mm. 

- Bien do dao dgng diing Yg = 0,3 ^ 0,8 mm. 

- - ^ > 1, theo (3) thi Ty < Tj ma sat theo phuang diing luon nho hom phuang ngang. 

3.2. Tinh dao dgng cua may theo phirgng ngang OX 

3.2 1. Momen tinh cdn thiet mj-

Momen tTnh rrior cua qua vang la thong so quan trpng cua ban rung, no anh huang nhieu 
den cac thong so lam viec cua may nhu bien do, van toe, gia toe, cong suat. Nhu vay vice tinh 
dugc gia tri hgp li ciia momen tTnh la rat quan trpng. De tinh dugc momen tTnh nior can thilt ta 
xuit phat tir bieu thirc (8): 

^ lOOO.TTior.o)^ 
^ - (mm) 

M.J(a,2^-a)Z)24.4hJ.a>2 

Rut rrior ra ngoai ta co: 

X?.M.ICtcDox)"-">fvDH4h|*Bf, 
=>m<.r= ^̂  i (kg.m) (13) 

Nhu vay de tinh duoc mor can thiet ta cSn phai h\k: X^", M, h ,̂ t)o,, oj|y . Sau day ta se ISn 
luot xac dinh gia tri ciia cac dai luong tren ; 

a) T6ng khoi luong tham gia dao dong M = 1500 (kg). 

b) Tin s6 lam viec <0], = 314 (rad/s) (dong CO 3000 v/ph). 

c) Bien dp dao dong ngang hgp U nhit liy X, = 0,3 - 0,8 (mm). Nhu vay trong tinh toan so 
bp ta lay X "̂ = 0.8 (mm) = 8x 10"̂  m (bien dp ngang tinh toan) dg tim momen tmh cin thigt m^. 

d) Theo [8. 9] thi h„ = 10 ^ 100 (1/s), gia thiSt he s6 can khong d6i trong qua trinh diic va 
layh, = 60(l/s). 

e) De may lam viec 6 gan chi dp cpng hudng nhit theo phuong ngang thi trong tinh so bp 
ta lay (£iax = ffliv = 314 rad/s (tire la bo qua cac anh hudrng ciia cac 16 xo dting len phuong 
ngang). 

i.2.2. Tinh toan thiet ke Id xo 

3.2.2.1. Tong do cimg cua cdc Id xo theo 2 phuang 

Tong dp cimg tinh toan ciia cac 16 xo theo phuong ngang duoc xac dinh nhu sau : 

ECJ j -M. top., (N/m). (14) 

520 
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Theo tai lieu [4, 8, 9] de may lam viec binh on tai tan so lam viec thi tong do ciing tinh toan 
ciia cac 16 xo theo phuang diing dugc xac dinh theo c6ng thiic sau : 

SC?y < ^ (N/m) (15) 

vai e la he so kinh nghiem ctn = 8 -̂  12, trung binh lay Ckn = 10. 

3.2.2.2. Sa bo chgn cdc 16 xo 

Tir ket qua cua cac bieu thiic (14), (15) cho phep chgn dugc cac bg 16 xo cho phii hgp. 

Bang 1. Cac Ihong so cua 16 xo . 

thong 
\ s6 

PhuongX 

Ox 

Oy 

Duong kinh 
day 16 xo d 

(m) 

d. 

d, 

Duong kinh 
trung binh 

D*(m) 

D,bM 

Dib(y) 

So vong lam 
viec ciia 16 

xon 
(v6ng) 

itx 

% 

ChiSu dai 
tu nhien 

(m) 

L=, 

U , 

Dp Cling 1 
16 xc thuc 

C5 = G.d-'/(8n.Di) 
(N/m) 

C5, 
*-oy 

So lugng 
m 

(chiec) 

m^ 

m y 

0: la m6 dun trugt ciia vat lieu lam 16 xo, 8.10 (N/m ). 

Chuy : Viec bo fri so lugng 16 xo phai can cii vao viec tinh toan so bg truac va nen ket hgp vai 
khao sat 16 xo tren thuc tl (dl bilt ve s i lugng, kich thuoc, chiing loai 16 xo hien co) va kich 
thuoc may dinh che tao de tim ra so 16 xo hgp li nhat.Viec nay se tiet kiem thai gian tinh vii 
kiem tra lai. 

3.2.2.3. Kiem tra cdc thdng sd cua bdn rung 

a) Theo phuang ngang Ox 

Dp Cling cua ca he theo phuang ngang la 

C,= SCJ^+Sci'^^V (N/m). 

Do do Cling cua cac 16 xo diing dugc chgn la rat nho so vai cac 16 xo ngang nen bo qua cac 
anh huong cua cac 16 xo dimg len phuang ngang khi tinh toan do ciing ciia co he, tiic la tong do 
cimg cua cac 16 xo theo phuang diing OY tac dung len phucmg ngang ngang OX bang 

khong: SC^* = 0. Nhu vay dp cimg cua ca he theo phuang ngang C^ coi nhu bang bang tong 

dp cumg ciia cac 16 xo thuc theo phuang ngang XCo^ 

C;,- 5:CS:<= m^.C*,^, (N/m) (16) 

Tan so dao dong rieng cua co he theo phuang ngang Ox: 

0)ox = (C,/M)''^ (rad/s). (17) 

Thay nior, (kg.m); M, (kg); coox, (rad/s); h ,̂ (1/s); toiv, (rad/s) vao (8) ta duac %\a tri bien do 
thuc cua phucmg ngang Xg', (mm) va tinh tiep dugc cac gia tri ciia van toe va gia toe nhu sau: 
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fVax = Xi.coi, (mra/s) (IS) 
U ^ = X1.</10Q0 (m/s^) (19) 

b) Theo phuang dung Oy 

Ting do Cling ciia ca he theo phuang diing Oy : 

Cy^XC^y+IcJ'^''^ (N/m) (20) 

SC '̂̂ *-' la ting dp Cling cua cac 16 xo theo phuong Ox tac dung len phuang Oy, (N/m). 

ugc xac dinh theo bilu thiic sau: 

pUx) _ yptlxCx] ^ Mx-Fx 

Theo [5] J.d^^''^ dugc xac dinh theo bilu thiic sau: 

.y.pi.xi,.*j _ .j.pUAi,jt.ji _ —Jf -J t (N/m) (21) 

trong do; m^ la so 16 xo theo phuang ngang; F.̂ : la luc tac dung len 1 16 xo ngang, gom lire xiet 
1 16 xo ngang FXÎ KX) va mot phan luc kich rung 

¥. = m,r.a„' (N) (22) 

F,*„ = C;,AX„4, (N) (23) 

AXxij,: La dp bien dang ciia 16 xo ngang khi hi xiet. Gia thiet AXx,4i = 1 (mm) 

=> F. = F,/m, + F„,n., (N) (24) 

L :̂ chi6u dai lam viec cOa 16 xo ngang. 

I , - L „ , - | ^ - d, (m) (25) 

B :̂ do cimg uon cua 16 xo ngang dugc tinh nhu sau: 

B. = ̂ ^^^5f̂ (N.m )̂ (26) 
u: he so co dan ngang, vai thep u = 0,3. 

S :̂ dp cihig trugt cua 16 xo ngang dugc tinh nhu sau: 

S, = 2(l-t-v)CS:,L^ (N) (27) 

(28) 

Tan so dao dgng rieng cua ca he theo phuang diing la 

^ny= J ^ , (rad/s) (29) 

Thay nior, (kg.m); o)|v, (rad/s); CJ-, , (N/m); AX,,̂ , ,(m); m̂ ,̂ (chile); Lo,; d,,, (m) viio (20) 

den (28) ta tinh dugc Cy, (N/m), sau do thay Cy, (N/m); M, (kg) vao (29) tinh dugc cô y (rad/s). 

Thay m r̂, (kg.m); tOiv, (rad/s); cô y, (rad/s); hy, (l/s) vao (9) tinh dugc gia tri bien d6 thuc 
ciia phuang dihig Y '̂, (mm). 
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Neu Ya' = 0.2 -̂  0,5 (mm) la dat yeu cau, neu khong dat se phai chpn lai cac thong so ciia 16 
xo ngang va tinh toan kiem tra lai. 

Thay Ya', (mm); Wiv, (rad/s) vao (30), (31) ta co bien dp ciia van tSc va gia t6c : 

(V^=Yl.<ai, (mm/s) (30) 

IVa = Y^<,/1000 (m/s^) (31) 

3.3. So' d6 quy trinh tinh CO try giiip ciia may tinh 

Xa", Y.-.M.tOfcG, 

Tinh RiaTu theo (13) 

I c l n » i p i j | 
• i -TrnhF.F. ,Fr f ,»UB„S. , 

e,th»lhCitvtCr(22)din(28) 
+ TlnhlD„Ihco(l7) 

i ~ 
+ TWi!X^<"lh«>(21) 
• Tinh XStheo(8) 

+ (;,(•) TlKO (20) 
+ t«V»)'nKO(29) 
*XJp) Thei>(S) 
+ Y,i.)The<i<9) 

+ V „ = to.Y^o.) 

•*• X^im) = to\Xj^n} 

I 

+ TlnhV„lh«>(l!); jf, lhM(19) 

+ Tlnh V„lheo(30); t.th«>(31) 

Chii y: Trong so do quy trinh tinh to^n 6 tren, cac thong s6 dupe to dam nghieng la bi6n s6. 
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Sii dung phin mIm Microsoft Excel khao sat co he theo cac buac frong sa do khoi tai muc 3.3 
thu dugc mgt si kit qua trong Bang 2 duai day : 

g 2. Cac gia tri thong so cua 16 xo. 

\ Thong 

\ so 

Phuang \ 

Ox 

Oy 

Duong 
kinh day 

16x0 
D(m) 

0,03 

0,02 

Duong kinh 
trung binh 

D,b(m) 

0,13 

0,18 

So v6ng 
lam viec 
ciia 16 xo 
n (v6ng) 

3,5 

6 

Chilu 
dai tu 
nhien 
L.(m) 

0,155 

0,4 

Dp cung 1 

16 xo thuc 

Q=G.d»/(8n.D,^) 
(N/m) 

1053384,49 

45724 

S6 lugng 

m 

(chiec) 

132 

30 

\ 
_, ([yf 1 I I I 

lilUl 

Tir hinh 5 ta nhan thay tai frang thai lam 
viec (Oiv = 314 rad/s bien do theo phuang 
ngang Xa= 0,7944 mm, theo phuang diing 
Ya= 0,4869 mm phii hgp vai c6ng nghe dam 
chat hon hgp be tong 

Hinh 5. Do thi bien dp - tan S' 

fmiyji WflWnl JTffnt" 

ICO 20D 300 400 '500 

uj (rad/s) 

Hinh 6. D6 thi van tic - tin si, 

Qua hinh 6 ta thay: dl tao dugc tuyln 
tinh hoa ma sat lam cho cot lieu chim xuIng 
nhanh han, tang cuong khii nang dam chat, 
do thi cho thiy tir tan so 255 rad/s din khi dat 
tan so lam viec a)|v=314 rad/s, tai dilm cong 
huong van tic theo |ihuong ngang lan gip 
249,44/152,87 >1,63 lin i^huong diing, rit tot 
cho hieu qua va toe do dam chat, giam dugc 
thoi gian rung. 
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X*Ya{m/s^) 

.,-1 

( an . . , . . ! 

- + ""T 
I • 1 

.. 

+1 
f 
t 

-

f--.-
\-.---J - : . . 
I t r r r r : r . 

Hinh 7 cho thay: ti so gia toe phuang 
'. ngang tai tan so lam viec Wiv= 314 rad/s theo 
; phuong diSng X . / y . = 78,32/48 lam tang 
'_ luc tac dung cho be tong khi dam, mang 
• XMLT CO thanh mong, dien tich van khuon 
; vach huong ngang Ion, gay rung lie manh 
• theo phuang ngang tac dpng vao be tong lam 
. tang hieu quii dSm chat. 

UJ (rad/s) 

Hinh 7. Do thj gia toc-tan so. 

Tai tin s6 lam viec tOiv = 314 rad/s. ta c6: 

X,= 0,7944 mm n.= V,= 249,44 mm/s 

Ya=0,4869mm D,= V,= 152,87 mm/s 

Cac gia tri dpng luc hgc h6 rung theo 2 phuong rat phii hpp voi cong nghe dam len hon hgp 
be tong. 
Nhan xet 

Tir do thi hinh 5, 6 va 7 ta thay: 

a) Neu su dung che dp lam viec gan diem cpng huong theo phuang dirng, tai d6 (0= 380 

n . = 78,32 m/s' 

Y, = 48 m/s' 

rad/s 

X.= 0,646 mm 

Y.= l,16mm 

X„=V,= 245 mm/s 

Y,. = V,= 442 mm/s 

Z„=93ni/s^ 

Y,= 168m/s^ 

Tuy nhien X^ / F, < 1 se khong co hi6u qua giam ma sat khi len chat cot Heu, ban niira tai 

tan so nay can phai trang hi them bien tan cho may, lam tiing von dau tu. 

b) Neu sir dung che dp lam viec gan diem cpng huong theo phuong ngang, tai do (o=314 rad/s, 
cac gia tri 

X.= 0,7944 mm n . = V,= 249,44 mm/s U. = 78,32 m/s^ 

Ya= 0,4869 mm D.= V,= 152,87 mm/s Y. = 48 m/s^ 

Vx/Vy = 249,44/152,87 = 1,63 cp hieu qua tpt khi len chat dp hieu img giam ma sat. 

c) C6 the sir dung che dp lam viec hgp 11 khi cac thong so dpng lire hpc cua may nhu sau: 

-Ve tan so : 270 rad/s <o)iv< 314 rad/s (khong can bien tan) 

270 rad/s <o)]v< 700 rad/s (neu co bien tan), nhung dpng co chay nhanh qua 
se CO hai vi de hong. 

- ve bien dg: 0,3 mm < Xa< 0,8 mm; 0,3 mm< Ya< 0,58 mm 

- Van toe: khi Vx/Vy> 1 thi lgi dung dugc tuyen tinh hoa ma sat, tang hl6u qua len chat 

- Ve gia toe: khi gia toe tai cang Ion, luc tac dgng len qua trinh lam chat be tong cang 
tang, nhung can dam bao dp ben ciia may va khuon vi c6 the bi pha hoai khi lire tac dung vugt 
qua kha nang chiu dung ciia vat lieu che tap may. 
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4. KET L U ^ 

Qua nghien ciru mo hinh dao dgng theo 2 phuang dl thiet kl chi tao may rung san xuat kSt 
ciu vo m6ng XMLT noi chung vii kenh mang noi rieng, nhom tiic gia da nghien ciiu de xuat mo 
hinh rung hoan toan mai so vol cac mo hinh mai nhat a Viet Nam va the gioi ve su dung hieu ling 
rung dl chi tao ket ciu be tong va be tong hat min noi chung, dac biet Ian diu tien su diuig dugc 
hieu ling tuyln tinh giam ma sat frong qua trinh dam chat be tong va cho ket qua tot hon han so voi 
cac may rung diic be tong thong thuang hien nay. 
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STUDY AND DESIGN OF TWO-DIRECTION RESONANCE VIBRATION TABLE TO 
PRODUCT FERROCEMENT CANALS 

Truong Quoc Binh''', Tran Van Tuan^ 

' Civil Engineering Faculty, Water Resources University (WRU), Noi 75 Tay Son street, 
Dong Da District, Hanoi 

^ Hanoi Civil Engineering University, No55 Giai Phong Road, Hai Ba Trung District, Hanoi 

Email.' quocbinhstr(d),gmail.com 

Thin wall of ferrocement structures have been being used in the construction of civil, 
hydraulic and transportation structures. In the production techriology, almost all of ferrocement 
structures are made by the vertically direction vibration machine. In this paper, for the first time 
the authors use the two-directions vibration machine to manufracture ferrocement canal. The 
triction force of the aggregate moving in concrete motar is considered to be linearization while 
taking part to two moving direction so that its primary vibration parameters are established such 
as the velocity and amplitude of the moving mix during vibration. These investigated parameters 
are the base for smdy and design of two- directions resonance vibation machine to product 
ferrocement thin-wall structures in general and ferrocement canals in particular. 

Keywords: ferrocement, aggregate, concrete mix, thin-wall structure, vibration parameters. 




