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Article history: The banana screen is a device used to classify materials widely used in

Received 19 Feb. 2020 screenings factories at home and abroad. It's working ability depends on
Revised 18* Mar. 2020 many factors (kinematic parameters, technological parameters, particle
Accepted 29 Apr. 2020 size, and material moisture,...). If using the traditional method to
determine suitable parameters to reach high efficiency, it is very difficult.
Because the calculated results are not accurate, it takes a designer much

f];“‘x\zgds' time and makes the manufacturing cost increase. In this study, the author
ANSYS ’ uses the computer software CREO, ADAMS, ANSYS to design and simulate

’ the dynamics of the screen. The results of study are the dynamic
Banana screen, parameters of the screen during the working time and are shown in
CREQ, _ different graphs (Elastic pillow deformation of spring; the force exerted
Dynamics. on the elastic pillow; the center velocity of vibration box; center

acceleration of vibration box; static energy of vibrates box; translational
momentum of vibration box; moment momentum of vibration box). These
results also can be applied to design banana screens, which have a high
capacity and efficiency as well as a long lifetime.
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M4y sang rung cong.

Mdy sang rung cong la mét thiét bi diung dé phan loai vit liéu dwoc ting dung
réng rdi trong cdc nha mdy sang tuyén trong va ngoai nwéc. Khd ndng lam
viéc ctia mdy phu thudc vao rdt nhiéu yéu t6 (tham sé dong hoc, tham sé céng
nghé, kich c& va dé6 dm hat vdt liéu,...), néu str dung phwong phdp truyén
thong dé tinh todn thiét ké xdc dinh cdc théng s6 hop ly cho mdy lam viéc
hiéu qud tét thi rdt kho, dd chinh xdc ciing khéng cao va mdt nhiéu thoi gian,
chi phi tdang. Trong nghién ctru nay, tdc gid str dung tich hop cdc phdn mém
CREO, ADAMS, ANSYS dé thiét ké va mé phdng dong luc hoc ciia mdy. Két
qud thu dworc la dd thi ctia cdc tham s6 ddng luc hoc ctia mdy theo thoi gian
(Bié'n dang goi dan hoi ctia 10 xo; Lwec tdc dung 1én g6i dan hoi; Vin toc trong

tdm hop tao rung; Gia téc trong tdm hdp tao rung; Ndng lwong tinh tinh tién
hdp tao rung; Dong ILro'ng tinh tién hép tao rung; Dong Iwong goc hop tao
rung,...). Két qua nghién cteu nay ¢6 thé la co sé cho cdc nha khoa hoc tham
khdo trong qud trinh thiét ké mdy sang rung cong dé mdy lam viéc tét va
ndng tudi tho thiét bi.

© 2020 Trwong Dai hoc Mo - Bia chat. T4t ca cac quyén dwoc bdo dam.

1. Mé& dau

hop tao rung lam viéc (cac truc léch tAm c6 lap cac
tdm léch tAm quay) sé tao ra lwc li tAm lam cho

Mady sang rung cong la mot loai may phan loai
vt liéu, dwoc st dung d€ chia tach vat liéu dang
cuc roi da loai thanh cac loai hat c6 kich c¢& khac
nhau nhd cac mat lwéi sang va dwoc str dung
nhiéu trong cadc nha may sang tuyén (Zhang Wen
Bin, Zhang Long Quan, 2009). Nguyén ly lam viéc
cliia may sang rung cong nhw Hinh 1 gobm: thuyén
sang 1 c6 lwédi sang 3 dwoc dat trén cac goi do dan
hoi 2 va trén thuyén sang lap hop tao rung 4. Khi
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thuyén sang chuyén dong va thuc hién qua trinh
sang. Quy dao chuyén dong cta thuyén sang la
hinh tron ho#c hinh elip hoic dwdong thing. Bién
do6 cta thuyén sang c6 thé dwoc diéu chinh thém
bt cac dbi trong dwoc gan vao tAm léch tAm.

L - khoang cach gitra hai goi d&; m; - khéi léch
tAm; e - do 1éch tim; ¢, ¢, - A0 clrng goi d& theo
phwong x, y; Fi; Fz- lwc ly tAm sinh ra bai khoi léch
tAm; F - tong hop hai luc F;, Fz; aq, ay, as- goc
nghiéng cla lwdi sang; ¢, - goc nghiéng caa hop
lwc Fvéi phwong oy.

Hién tai, da c6 rit nhiéu nghién ciru vé may
sang rung cong trén thé gi¢i (Crissman, 1986;
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Hinh 1. Nguyén Iy lam viéc ciia mdy sang rung cong; 1- Thuyén sang; 2- GOi dan hoi; 3- Lwdi sang da goc
déc; 4 - Hop tao rung.

Wills nnk, 2016; Beerkircher, 1997; Schmidt, nnk,,
2003; Meinel, 1998; Guo Nian Qin, nnk., 2009; Shi
Jian Feng, 2009), tuy nhién, lam thé nao d€ nang
cao niang suit, hiéu suit va tudi tho cho may thi
con la van dé hét sirc nan giai do phu thudc vao
nhiéu tham s6 nhw dong hoc, déng lwc hoc, dic
tinh vt liéu (d6 Am, ham lwong bun, c& hat, khoi
lwong riéng), két cdu mat lwdi sang,... (Wen Bang
Chun nnk., 1989). Trong d6, cac tham s6 dong luc
hoc clia may anh huwdng truc ti€p dén kha nang
lam viéc cling nhw tudi tho cta thiét bi. Vi vay,
trong bai viét nay tac gia tap trung di vao nghién
ctru tinh toan, m6 phéng va phan tich dong lwc hoc
clia may sang rung véi sw hd tro clia cac phan
mém thiét ké va md phong hién dai (CREO,
ADAMS, ANSYS). Két qua thu dwoc la cac do thi
biéu thi quan hé giira cidc tham s6 cia may sang
trong qua trinh lam viéc (van téc, gia toc, luc,...).
Két qua nay kiém chirng dwoc tinh hop Iy cac tham
sO trong qua trinh tinh toan thiét ké, tir d6 gidp toi
wu cac thdng s6 cho may sang rung cong trong qua
trinh thiét ké.

2. Tinh toan mé phéng dong lwc hoc 3D caa
may sang rung cong

2.1. Tich hop cdc phdn mém dé tinh todn mé
phéng déng lwc hoc ciia mdy sang rung

Hién nay c6 rat nhiéu phan mém véi nhitng
tinh ndang wu viét riéng st dung trong tinh toan,
thiét k&, md phong, tuy nhién moéi phin mém cé

cong dung chirc nang wu viét riéng. Mudn st dung
dwoc cac tinh nang wu viét cia cac phdn mém dé
xtr Iy cAc bai toan phirc tap thi ta can tich hop cac
phin mém lai, lwu trinh tich hgp nhw Hinh 2
(Nguyén Vin X6, 2015)

2.2 Tinh todn thiét ké cdc théng sé hinh hoc,
dong hoc ciia mdy sang rung cong
Trong nghién ctru nay, trén co s ly thuyét tinh

toan nhw mot s6 cong thirc 1+3 (Wen Bang Chun
nnk., 1989; Wang Feng nnk., 1998);

Q=S.q.p.k.l.Lh.n.op (1)
L=(2+3)B (2)
w%:i,m=2m1+m0 (3)

Trong dé: Q - nang suit sang theo vat liéu vao,
t/h; S - dién tich sang, m?; q - nang suit riéng cla
sang, m3/(m2.h); p- khoi lwong roi ctia vatliéu vao
sang, t/h; k -hé s6 hiéu chinh theo kich thwéc cuc
nho; I - hé s6 hiéu chinh theo kich thwéc cuclén; h
- hé s6 hiéu chinh hiéu suit sang; n - hé s6 hiéu
chinh theo hinh dang cuc va cac loai vat liéu vao
sang; o - hé so hiéu chinh theo d6 4m cua vat liéu
vao sang; p - hé s6 hiéu chinh theo phwong phap
sang; L- chiéu dai ctia sang, m; B - chiéu rong cia
sang, m; ¢ - d6 cing goi dd; m, - toc dd goc cia dao
dong diéu hoa, rad/s; m, - khéi lwgng sang, kg; m;
- khoi léch tam, kg.

Téc gia tinh toan thiét ké may sang rung cong
c6 nang suit 650 tan/gio va dwoc cac két qua
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nhw sau: Chiéu dai ctia sang L = 7.600 mm; chiéu
rong B = 2.600 mm; do cirng goi dan héi theo
phuwong x: ¢, = 1.200.000 N/m; d6 ctirng gbi dan
héi theo phuwong y: ¢, = 1.200.000 N /m; khoi
lwong khoi 1éch tAm m;= 200 kg; d6 1éch tAm e =
0,09 m; khéi lwgng sang m, = 9.500 kg; hop luc cia
lwc ly tAm 1éch géc ¢, = 20°; t6c dd quay cua truc
1éch tAm n =980 v/ph; va két ciu hop tao rung nhw
Hinh 3.
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2.3. Thiét ké 3D va mé phéng déng Iwc hoc
mdy sang rung cong

Dwa vao két qua tinh todn & muc 2.2, str dung
phan mém CREO dé xay dung md hinh 3D ciia may
sang rung, sau dé tich hop véi phdn mém ADAMS,
ANSYS xay dung dwoc mo hinh ctia may sang rung
cong, két qua nhw Hinh 4. Tién hanh mé phong
dwoc két qua l1a cac thong s6 dong hoc, dong luc
hoc cda toan bd may sang rung cong. Tac gia dwa
ra mot s6 két qua nhuw tir Hinh 5 + 15 dé thao luén.

i R CREO [ o S =
BAT DAU (Xay dung mé hinh) |
|
1 |
ll Parasolid ll :
! |
ANSYS = ADAMS [~
Dinh nghia don Dinh nghia
vi mo hinh cac rang budc
Thiét lap Dinh nghia
KeyPoinst vat licu
Phan chialam Dinh nghia

nhiéu phan t

Xuat file MNF

chuyén dong

!

Mo phong
déng lwc hoc

Xuat két qua

Qua ving + can ddi trong
Truc ngfm

0 d&

Khép nbi véi truc ndi

A G

5.
6.
7.

Truc nbi
Truc dai
Khop noi voi khop truyén dong

Hinh 3. Két cdu hdp tao rung ctia mdy sang rung cong.
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Hinh 7. M6 hinh mdy sang rung cong trong moi triong ADAMS.
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Hinh 12. Van téc trong tdm hdp tao rung 1 theo phwong y, (mm/s).
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Hinh 12. Gia téc trong tdm hdp tao rung theo phwong y, (mm/s2).
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Hinh 12. Gia téc trong tdm hdp tao rung theo phwong z, (mm/s?).
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Hinh 15. Ndng lwong tinh tinh tién hp tao rung 1, (N-mm).
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Hinh 15. Déng lwong tinh tién hdp tao rung 1, (N-s).
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Hinh 15. Ddng lwgng goc hdp tao rung 1, (N-mm-s).

3. Két qua va thao luin

Tl Hinh 5, 6 cho thiy: G6i dan hoi anh hwdng
tryc tiép dén kha nang lam viéc cling nhw tudi tho
cla may sang rung cong. Goi dan hoi bién dang
thay ddi theo quy luat hinh sin, c6 bién d6 1,5 mm,
lwe tac dung 1én nhit 1én gbi dan héi c6 gia tri co
gi4 tri 1om nhat 12 4500 N, vi thé c¢6 thé khang dinh
rang gbi dan hoi clia may sang rung néu c6 hong
thi do méi chir khong thé hong do qua tai;

Tl cac Hinh 7+9 nhén thdy: Van téc trong tim
clia hdp tao rung lic bat ddu m& may bién dai
khong 6n dinh, tuy nhién chi sau mét thoi gian
ngan thi bién ddi rat déu. Van tdc trong tAm hop
tao rung theo phwong x va phwong z c6 gia tri 1éom
nhat 1000 mm/s; van toc trong tim theo phwong
y rat nho, x4p xi bang 0 chitng té may sang rung
chuyén dong rat 6n dinh, khong bi lic lu;

Tl cic Hinh 10+12 nhén thiy: Gia toc trong
tAm ctia hop tao rung lic bat dAu mé may bién doi
khéng 6n dinh, tuy nhién chi sau mét thoi gian
ngan thi bién d6i rat déu. Gia tdc trong tAm hdp tao
rung theo phwong x va phwong z c¢é gia tri Ién nhat
17.500 mm/s2 Gia tc trong tdm theo phuwong y
rdt nho, xap xi biang 0 ching t6 may sang rung
chuyén dong rat 6n dinh, khong bi lic lw. Nhw thé
trong qua trinh tinh toan thiét ké may sang rung
cong phai dac biét lwu y giai doan mé may;

Tl Hinh 13 ta thiy: Nang lwgng tinh tién cta
hop gy rung cé gia tri lén nhit1a 452000 N - mm,
gia tri nhé nhat 348000 N - mm; Tir Hinh 14 ta
thay: dong lwong tinh tién hop tao rung cé gia tri
1é6m nhat 880 N - s, gia tri nhé nhat 740 N - s; T
Hinh 15 ta thiy dong lwong goc hép tao rung co
gia trilon nhat 157.345 N - mm - s, gia tri nho nhat
157.335 N - mm - s; két qua cho thay cac gia tri nay
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déu thay déi 6n dinh theo quy luat, diéu d6 chirng
td may sang rung cong lam viéc sé 6n dinh.

4. Kétluan

Trong nghién ctru nay tac gia da tinh thiét ké
cac théng s6 ciia may sang rung cong c6 nang suit
650 tin/gi®, sau d6 str dung tich hop cic phan
mém dé mé phong va phan tich déng luc hoc cta
may sang két qua cho la cac thong sé dong hoc ctia
may sang rung cong (cac do6 thi van téc, gia toc, luc,
déng nang,...). Tlr @6 kiém chirng két qua tinh toan
va ta c6 thé thay dai gia tri cic tham s6 (d6 clirng
g0i twa dan hoi; két cau, khoi lwong va vi tri dat
tdm léch tim,...) néu chwa thay hop ly, d€ chon
dwoc bd tham s6 tdi wu nhat cho may lam viéc tot
va c6 tudi tho bén lau. Két qua nghién ctru la co s&
dé cac nha khoa hoc tham khdo trong tinh toan,
thiét ké ché tao may sang rung cong.
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