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NGHIEN CUU THIET LAP PHUONG TRINH k
VA XAC DINH BIEN DO DAO DPONG

cUA SANG RUNG PA GOC DOC

NGUYEN PANG TAN, NGUYEN VAN X0,
NGUYEN TH’E HOANG, TRAN VIET LINH,
LE TH| HONG THANG - Trwong Pai hoc Mé-Dja chat

@~ ang rung da goc doc (banana screen - Sang
:‘ banan) la loai sang md&i, dwgc ding nhiéu

trén thé gidi. Tuy nhién, & Viét Nam moi
dwoc dung trong nhitng ndm gan day. Sang da goc
déc khac véi sang rung khac la goc déc mat lwoi
sang thay doi, thong thu’ong co ba goc déc khac
nhau. N6 ¢6 wu diém ndi bat 1a hiéu suat va nang
suat cao hon cac loai sang rung khac. Khi thiet ké
loai sang nay v&i nang suat khac nhau, can phai
xac dinh cac thong s0 dao dong cua sang. Do day
14 loai sang ma&i dwoc stv dung & Viét Nam, can
nghién ctru ché do dao dong va xac dinh bién dé
dao dong. E)ay la" cac thong s quan trong quyet
dinh hiéu suat cha sang. Bai bao g|0’| thiéu két qua
nghién ctru thiét l1ap mo hinh va giai cac phwong
trinh vi phan dao ddng, ap dung tinh toan bién do6
dao déng cho sang rung da goc déc lam co s& cho
thiét ké& ché tao.

1. Ndi dung nghién ctru

1:4: Xéy dwng mé hinh va phwong trinh dao
déng cua sang rung

Bién dd, tan sb dao dong la cac thong sb co
ban va quan trong trong tinh toan va thiét ké sang
rung. Cac théng s6 nay co thé xac dinh bang cac
cong thire kinh nghiém, tuy nhién, ching khong
thé hién dwoc moi rang budc 1&n nhau gilra bién
d6, tbc do quay khdi l&ch tam, do cieng 16 xo cling
nhv lwc ly tam. Bé dam bao tinh toan Iya chon
bién dd va tbc do quay khéi 1&ch tam can xac dinh
dwoc mdi quan hé Ian nhau gilra cac théng sb
dao dong cla sang Pé& nghién ctru vé dong luyc
hoc sang rung can nghién ctru ly thuyét dao ddng
didu hoa chiu kich déng bang ngoai lyc tuan hoan
gay ra b&i bd rung. Ttr do ap dung co so ly thuyét
dao ddng diéu hoa dé thiét 1ap mé hinh dao ddng
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clia sang, xac dinh bién do, van toc va gia toc cla
sang. Phan I&én md hinh thiét ké sang hién dai
dwa trén dinh luat 3 Newton va nguyén tAc tw can
bang [1]. P6 cirng 10 xo dwgc xac dinh theo khdi
lvgng thuyen sang va chuyen vi tinh. Tai trong
trén thuyén sang duoc gia thiét phan bd deu trén
cac 1o xo d& hoac treo. Bién do va tan sé cua
sang dwoc xac dinh theo thuc nghlem

Trong tai liéu thiét ké may va thiét bi san Xuat
vat liéu xay dwng co dé cap dén tinh toan sb vong
quay thich hgp clha truc léch tdm cho sang l&c
phang [2]. Tuy nhién, dbi voi sang rung thi nhom
tac gia nay chi dé cap so bd dén viéc phan tich Iwc
quan tinh theo phuong thang dirng va nam ngang
ma khéng néu phwong phap xac dinh tan sb va
bién d6 cho sang. Trong nghién ctru vé& phan loai
sang rung [3] trinh bay nguyén ly cta cac loai sang
rung dung dé phan loai khoang sén cling nhw cac
dang quy dao cla ching. Shah cé dé cap dén xac
dinh thanh phan Iyc tac dung lén sang [4] (H.1).
Thanh phan luc nay phu thudc vao bién 4o, tan sb
ctia sang rung. Nh& vao hai khoi l1éch tadm, lwc kich
dong theo phucrng ndm nghiéng lam quy dao
chuyén dong cuia sang clng theo phwung nay.

Mot so tai liéu khac co dé cap dén thanh lap
phwong trinh vi phan dao dong cho cac mé hinh co
hoc khac nhau nhw trong dao dong ky thuat [5].
Ngoai ra, c6 mjt so nghién ctru cia Trwong Dai
hoc Mé-Dia chét vé sang da goc déc. Tuy nh|en
cac nghién ctru nay chi can ctr vao cac thong sb
tham khao cé san dé tién hanh mé phong va_danh
gia ma khéng dé cap dén phuwong phap xac dinh
cac théng so dao dong cua sang.

M6 hinh dao dong sang rung da géc thé hién
trén hinh H.2. Thuyén sang véi ba doan goc déc
khac nhau dwoc d@at trén hé 16 xo, gbm cum 16 xo
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trén (02 16 xo0) va cum 16 xo dwai (02 16 x0). Cac
cum 16 lo ¢6 d6 clng c/2. BO gay rung gdm hai khéi

Luec kich dong bang hai khéi léch tim

Dudng chuyén dong thing ciia mat sang

léch tam gidng nhau, ddi xtng va quay nguoc
chiéu nhau véi ciing van téc.
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H.1. Mé hinh séng c6 quy dao thing [4]

H.2. M6 hinh co hoc ctia may séng rung quy dao thing

Céc théng s6 thé hign trén hinh H.2: mg - Khéi
lvgng thuyén sang va vat ligu trén sang, kg; m; -
Khéi lgng khdi léch tam, kg; e - D6 Iach tam, m: O
- Van téc quay khéi I&ch tam, vong/ph; Fy, F, - Cac
Iwe ly tam sinh ra boi khéi 1&ch tam; N; F - Hop lwc
cta hai lyc Fy, Fy, N; ¢p - Goc nghiéng cua hop lwc
F v&i phuwong oy, do; c,, cy - PO clrng 16 xo theo
phwong x, y, N/m.

D& thiét Iap phuong trinh vi phan dao dong ciia
sang quy dao thang, s dung phwong trinh
Lagrange loai 2 nhw sau:

d a_T (et =_(6_H _[oP +Q*, (1)

dx\ &g aq Laq aq
Trong dé: T=0,5.m.g° - Pong nang clta hg, J;
I=0,5.c.q*- Thé nang cia hg, J; ¢=0,5c.¢2-
Ham hao tan; Q=F(t) - Cac lyc suy réng; q - Toa do
suy rong ctia hé.

Trong tinh todn, sang lam viéc ngoai khu Ve
cong hwéng, chinh xac hon 1a sau khu vuce cong
hudng, do d6 co thé bd qua hang sé giam chén,
Luc tdng hop F duwoc xéc dinh:

F=(2.F1)=(2.F2)=(2.m1.e.Q% sinOt). 2)

, Thanh phan lyc F sé tao dao dong theo phuong

X vay clia may sang. Luc tac dung theo phuwong y
dwoc xac dinh:

Fy=(cosgo.2.my.e.Q% sinQt)=(Fy,.sinQt).  (3)

Lwc tac dung theo phwong y dwoc xac dinh:

Fi=(singo.2.my.e.Q” sinQt)=(Foe.sinQt).  (4)

Biéu dién phwong- trinh vi phan theo phuwong y
c6 dang sau:

m.y+b.y+c.y=F0y.sith. (5)

Hoéc bién déi tiép bang cach chia hai vé& cho m
va ky hiéu y=F, /c, dang phuong trinh vi phan
nhw sau: : 3

Y +2.3.y+a5.y = al.y.sinOt. (6)

Trong trvéng hop nay, do st dung 16 xo tru day
tron, nén khéng cé lwe can nhét (b=0), cho nén co
théng s6: D8 can nhét Lehr D va wy nhw sau [5):

@, =c,/m, m=2.m, +m,; )

D=b/2./m.c=0.

Bién d6, van téc, gia téc clia may sang theo
phuwong y dwgc xac dinh nhuw sau:

y(t) = ¥.sin(Qt +¢) = 7.sin(Q1). @)
Cac théng sé dwoc xac dinh nhw sau:
2
o n
y= g.COS((PO)-[1_ :12 J;
2 ’ 9)
¢, =arctan| — '?y =0.
1- n,

_Van toc dao d6ng bdi khéi Iech tam lién quan
dén van téc ban dau khi dao ddng bién dé do duoc
xac dinh nhw sau:

3
v, =voy.(1n—y].
il

Gia toc dao ddong bai kich déng léch tam lién
quan dén van téc ban dau ag,=[e.cosgp.(w,)] Va
duoc xac dinh nhw sau:
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4
5 o n
ay—aoy.(1_"n} (11)
Bién do, van tdc, gia téc clla may sang theo
phuwong y dwoc xac dinh nhu sau:

x(t) = X.sin(Qt + ) = X.sin(Q2t). (12)
Céc thong so dwoc xac dinh nhw sau:
2
X = s.sin¢0.(L2]. (13)
1-n2

Van téc dao dong b&i khdi léch tam lién quan
dén van toc ban dau khi dao dong vo,=(e.sineg.wy),
bién dd dé dwoc xac dinh nhw sau:

3
vV, =V, e |
()

Gia téc dao déng bédi kich déng léch tam lién
quan dén van tdc ban dau ag=[e.singo.(wex)?], VA
dwoc xac dinh nhw sau:

4
= n
a, —aox.[r"ﬁj.

Theo két qua tir 1ap mo hinh dao déng, van tbc
I&n nhat vo dwoc xac dinh:

Vo =4V + (V)2 (16)

Theo két qua tir Iap mé hinh dao dong, gia téc
[&n nhat ag dwoc xac dinh:

a, =.,/(a,)’ +(a,)’. (17)

1.2. Tinh toan bién dé sang da géc déc nang
suat 650 tan/h

M6 hinh hinh 3D cla sang da géc dbc néng
suat 650 t/h (H.3) dwoc 1ap dat va van hanh tai
Céng ty Tuyén than Hon Gai-Vinacomin. Sang cé
hai truc |éch tdm quay nguoc chiéu nhau va dwoc
dan dong tr hai déng co dién. Toan bd sang dwoc

(14)

(15)

dat trén hé 16 véi bbn gbi d&, mdi gbi d6 co 3 16 xo
tru tron.

H.3. M6 hinh 3D may sang rung quy dao thang

Mot s théng sb clia sang rung nhu sau:

» Lo xo: dudng kinh 210 mm; dwéng kinh day
16 xo 30 mm:; chiéu cao tw do 410 mm; sb lwong:
12 cai;

» Khéi lwong thuyén sang: 9.500 kg;

» Khéi lwong vat liéu trén sang: 300 kg;

» Khéi lwgng léch tam: 250 kg;

» Do léch tam: 0,09 m;

> Van tbc quay khdi léch tam: 980 vong/ph.

Trén co s& cac théng sb hinh hoc cta 16 xo, tinh
dwoc db cling cla hé 16 xo ¢=1.151.603 N/m. Puwa
cac thong sb trén va do cirng ¢ vao cac phuong
trinh dao déng da xay dwng va giai cho cac trwdong
hop khéi lwgng léch tam m;=250 kg va m;=280 kg,
thu duoc két qua nhw trong Bang 1. '

Béng 1. Két qud vén téc, gia téc sang khi m=250 kg

Thong & ths trwé’é cy, N/m Cy, N/'m m4, kg mg, kg e, m 0, 40 n (v/ph)
- | 1.151.603 | 1.151.603 250 9800 0,09 18 980
y, m X, m Vop, M/s | v, m/s | Vou M/S | V,, m/s | Vo, m/s
Ké 2 o 0,004 0,001 0,046 0,445 0,015 0,145 0,468
ét qua tinh 7 = 2 Z 2 Z
Aoy, M/ a8, m/s 3ox, M/s a,, m/s* | ao, m/s :
0,493 45,54 0,16 14,78 47,87
Béng 2 Két qué véan tbc, gia tbc sang khi m;=280 kg .
Théng s cho truée ¢y, N/m Cx, N/'m my, kg my, kg e, m 0o, @9 | n (v/ph)
1.151.603 | 1.151.603 280 9800 0,09 18 980.-
y,m X, m Vo, M/s | v, mis | Vo M/S | V., m/s | Vo M/s
K&t qua tinh 0,005 < AO,OOZ , 0,051 : 0,494 - 0,0172 0,165 0,521
agy, M/s B m/s Aox, M/s a,, m/s* | @, m/s
0,545 50,642 0,177 16,447 | 53,264
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pé danh gia do chmh xac tinh toan ly thuyét va
thye t&, da thwc hién do bién do dao déng cula
sang khi lam viéc dat céng suét. Bién dod dao doéng
trung binh do dwoc 1a 4,5 mm.

2. Thao luan

Phan tich két qua tinh toan va.so sanh két qua
tinh toan ly thuyét va do kiém tra sang dang lam
viéc cho thay:

» Khi thay déi khdi Iu’omg khdi Iech tdm ma van
gilr nguyén cac thoéng sbé clia sang khac nhw: do
clng 16 xo; van tdéc quay va dd léch tdm cla khoi
léch tdm, theo tinh toan, cac thong sd khac cua
sang rung da géc dbc thay doi theo. Cu thé, dbi voi
" sang rung da goc déc nang suat 650 tAn/h cla
Cong ty Tuyen than Hon Gai-Vinacomin, khi tang
khéi lrgng khdi léch tam tr 250 kg Ién 280 kg thi
gia toc rung I&n nhét tang tir 47,87 m/s® 1én 53,64
m/s®. Va van téc dao dong tang tr 0,468 m/s Ién
0,521 m/s. Biéu nay phu hcrp voi ly thuyet dao
dong chung. Nhw vay, co thé thay, khi can diéu
chinh ché do dao déng cla sang, cach don g[an va
hop ly la thay dbi khéi lwong khdi léch tam dé chon
ché d6 dao dong phu hop;

> Két qua kiém tra bién dd dao déng sang rung
khi lam viéc cho thay két qua tinh toan twong ddi
phl hop vai két qué do thue té. Didu nay chirng to
mic do phu hop cao cla cac phwong trinh dao
dong da thiét lap so vai thue té.

3. Két luan

T nhirng két qua nghién clru trén day, co thé
rut ra mot sé két luan:

» Sang rung da goc dbc la loai sang rung mai
cd n&ng suat va hiéu suat cao moi dugc dwa vao
str dung tai Viét Nam vi vay can nghién ctru tirih
toan cac thong s6 dao dong dé phuc vu lwa chon
cac thong sb clia bd gay rung cla sang;

» Phuwong trinh dao dong ~sang rung da goc
dbc da thiét 1ap co thé dung dé tinh toan cac dao
ddng cua sang loai nay trong thiét ké méi va
thiét ké cai tao sang;

» Khi can diéu chinh ché do rung cla sang da

. CO, giai phap hop ly 1a thay dbi khéi lwong khoi
léch tam dé lya chon ché d6 dao déng phtl hop.0
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Trach nhiém phap ly cia céc tac gia bai bao:
cac tac gia hoan toan chju trdch nhiém vé céc sé
liéu, ndi dung céng boé trong bai bao theo Ludt Bao
chi Viét Nam

Toém tét: Khi thiét ké sang rung da goc déc can
xéc dinh do rung cda théng sb. Bai béo trinh bay két
qua nghién ctru thiét Iap cac phuong trinh va do rung
bién do xac dinh cda sang rung da goc déc. No phai
duoce sir dung trong thiét ké va céi tao sang rung da
goc déc.

Study to set up the equation and determine
the amplitude of vibration of the vibrating
banana screen with multiple angles

SUMMARY
banana screen it is |

determanate parameters
present results of

- When design
necessary to
. vibration. The paper

. research establishment the equations and ;

. determanation amplitude vibration of banana |
~ screen. It must be used in design and
- renovations of banana screens. :

1 Khdng nén muwu viéc Ion voi nhwng ké
néi nhiéu. Van Trung Ti.

2. M6t trai tim khéng li twdng |a bau troi
khéng tinh ta. Gaston Dutil.

3. Bat k& ngudi ndo t6i gédp ciing ¢ chd
hon téi, dang cho t6i hoc. Pascal.
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