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M6 phéng (rng suat va bién dang khi lam viéc cta sang rung

Simulation on stress and distortion during working process
of the vibrating screen
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Tém tat

Sang rung la thiét bi dwoc siv dung réng rai trong nganh cong nghiép khai thac than va da. Vi vay, nghién ciru va
mé phdng (ng suét va bién dang clia sang rung sé gidp tdi wu hda qua trinh tinh toan, thiét k&, ché tao gép phan
nang cao tudi tho cho thiét bi. Trong bai bao nay, nhdm tac gia nghién ctru, md phdng trng suat va bién dang khi
lam viéc clia sang rung cong suat 750 tan/gid bang phwong phap phan t& hivu han (FEM). Két qua nghién ctru,
mo phoéng 1a co s& dé ché tao sang rung ddm bao chat lwgng véi gia thanh phu hop dé thay thé hang nhap khau,
go6p phan nang cao hiéu qua san xuat va khai thac than, da & Viét Nam.

Ttr khéa: Ung suét; bién dang; sang rung; méy sang rung; mé phéng sé.

Abstract

Vibrating screen is a equipment used widely in the coal and stone mining industry. Therefore, research and
simulation of stress and distortion of the vibrating screen are necessitated to help optimize process of calculation,
design, fabrication and contribute to long life of the equipment. In this paper, the authors are research and simulate
stress and distortion for a vibrating screen with capacity 750 tons/hour by finite element method (FEM). These
results of research and simulation are the basis for fabrication vibratig screen with high quality and reasonable
prices to replace for equipment imported, contribute to improving the efficiency of coal and stone mining industry

in Vietham.

Key words: Stress; distortion; vibrating screen; dewatering vibrating screen machine; number simulation.

1. DAT VAN BE

Sang rung la thiét bi quan trong dwoc str dung phd bién
trong nganh coéng nghiép khai thac than. N6 hoat ddng
dwa trén nguyén ly rung dong [1]. Lwc quan tinh trong
bd phan tao rung tao nén sw rung déng cho sang. Vé
ban chét, gia téc rung la yéu t6 dai dién cho déng lwc
sang rung. N6 1a két qua toan hoc cla hai yéu tb bién
do rung va tbc dd rung [2]. Pay Ia hai théng s quan
trong cua thiét bj rung.

Nguyén liéu than sau khi dwoc van chuyén vao sang
c6 kich thwéc nhd sé lot qua 16 sang, cac thanh phan
c6 kich thwdc 16n hon mét sang sé dwoc chuyén dén
cong doan tiép theo hodc ra ngoai nhd tac dong cla
sw rung déng ma sang tao ra [3]. Khi sang rung lam
viéc, hé théng truc léch tam tao ra mot lwc ly tam rat

Nguwdi phan bién: 1. GS.TS. Nguyén D¢ Toan
2. PGS.TS. Lé Thu Quy

I&n, két cdu gbi d& sang va cac két cu co khi phai
chiu mét ap luc rat Ién. Do dé, viéc tinh toan (rng suét
cla két cAu sang rung khi lam viéc cé y nghia quan
trong dé thiét ké, ché tao nham cai tién ky thuat may
sang rung nham nang cao chét lwgng va tudi tho cla
may sang, gop phan nang cao hiéu qua khai thac than.

Nam 2009, Zhao Yue-min va cac cdng s [4] da dung
phwong phap phan t& hiru han (FEM) dé phan tich, tinh
toan chuyén vi ctia két cAu may sang rung. Nhém tac
gid da phan tich, xac dinh chuyén vi, (’ng suat ctia cac
két cAu sang tinh toan tbi wu hoa gitra tan sé dao dong
riéng clia sang dé dwa ra nhirng két luan vé thiét ké két
cAu sang rung nhadm kéo dai tudi tho cho két cAu.

Nam 2015, Z. Wang cung céac cbéng s [5] da nghién
clru, xay dwng md hinh va tinh toan két ciu sang rung
dwdi tac dung cla tai trong dong trong dé cé tinh toan
dén tan sb dao dong riéng clia két ciu sang. Qua phan
tich, tinh toan dé dwa ra phwong an téi wu hoa két cau
sang rung.
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Nam 2017, Mac Van Giang va céng s da nghién ctru
s anh hwéng clia tai trong t&i sy phan bd ng suét -
bién dang, trén vach, khung san than 700 T [6].

Trong nghién clru nay, nhom tac gia dung phwong phap
FEM dé phan tich, mé phéng (rng suét va bién dang
clia sang rung cong suat 750 tan/gi¢ dwdi tac dung clia
tai trong dong. Két qua nghién clru nay la co s& dé
tinh toan, thiét ké va ché tao sang rung nham cai tién
k§ thuat, nang cao tudi tho ctia sang rung va hiéu qua
khai thac than.

2. TINH TOAN, THIET KE SANG RUNG
2.1. Thiét ké md hinh sang rung

Sang rung 750T dwoc cu tao gébm hai bd phan chinh
la bé phan tao rung va phan két cdu than sang. Pay
la hai phan quan trong nhét va c6 anh hwéng lén dén
kha nang va hiéu suét lam viéc cta sang. Trong mbi
phan nay lai dwoc ciu tao tir cac bo phan, chi tiét khac
nhau. M6 hinh thiét ké téng thé may sang rung 750T
dwoc thé hién & Hinh 1 duéi day.

Hinh 1. C4u tao cta sang rung
1 - Dé sang rung; 2 - Vach sang; 3 - Hop tao rung;
4 - Khung d&; 5 - Bong co dién; 6 - Gia d& déng co
2.1.1. B6 phéan tao rung
B& phan tao rung clia may sang gém déng co dién c6
cong suat P = 55kW, tbc dd quay n = 980 vong/phut dé
truyén chuyén déng quay dén 03 hop tao rung.

Hinh 2. B$ phan tao rung déng cho sang

Hop téc do6 dé tao rung dong dwoc cAu tao gdbm cép
banh rang tru réng thdng dan déng quay cho qua dbi
trong léch tam.

LIEN NGANH CO KHI - BONG LUC

Hinh 3. Hép téc dé tao rung déng

Trén truc quay dwoc gan 12 qua déi trong léch tam cé
khéi lwong 67.3 kg/qua. Khi lam viéc, qua dbi trong
sinh ra lwc ly tam va tao ra do rung dong cho sang dé
sang va phan loai than, da theo yéu cau.

Hinh 4. Qua dbi trong léch tam tao rung dong
2.1.2. Thén sang

Than sang gém két cu vach sang, mét sang, gbi d&
va cac 10 xo. Vach sang dwoc lam bang vat liéu thép
CT38 dang tAm c6 chiéu day 10 mm. Phan khung sang
duoc ciu tao gdbm cac thanh thép dinh hinh dwoc han
trwc giao nhau va dwoc lién két véi vach sang bang
méi ghép dinh tan. Trén vach sang duoc han céac
thanh thép dinh hinh nhdm tang cudng sw clrng vivng
va do 6n dinh cho sang khi lam viéc. Géi d& trén phan
dong va phan tinh clia than sang dwoc lién két thong
qua 04 16 xo dé hd tro duy tri sw rung déng cho sang
khi 1am viéc. Phan tinh va phan déng cuta than sang
I4n lwot dwoe thé hién trén Hinh 5 va 6.

Hinh 5. Phdn dong cia than sang rung
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Hinh 6. Phéan tinh cda than sang rung

Phan tich thdy rang, sy rung dong cltia sang duoc tao
nén bdi lwc quan tinh do qua dbi trong léch tam khi
quay. Khi déng co dién (5) lam viéc, truyén chuyén
déng quay dén hop téc dd tao rung (3). Trén hop tdc
do tao rung (3) dwoc I&p cac qua dbi trong léch tam.
Khi truc quay sé& xuét hién lwc ly tdm quan tinh ludn
ludn thay ddi phwong chiéu theo mat phang vuéng géc
v6i truc. Khi d6 hé théng 16 xo cung véi khung sang
bi dao dong theo lam cho sang rung déng dé sang va
phan loai than, da theo yéu cau. Sy rung déng cla
sang phu thudc vao sb lwong, kich thuwéc, khéi lwong
clia qué dbi trong léch tam va dod cing, chiéu cao, sb
lwong, vi tri dat cac 16. Trén khung sang cé bb tri cac
thanh ngang d& lwdi sang co kich thudc 16 khac nhau.
Khung sang dwoc ghép ndi véi vach sang (2) bang
cac mdi ghép dinh tan. Toan khung sang va bd phan
tao rung dwoc dat trén hé théng 16 xo 1&p trén gia cb
dinh (1).

2.2. Tinh toan tai trong va dat diéu kién bién
2.2.1. Xac dinh tai trong dat Ién sang

Tai trong dat 1én sang dwoc phan tich, tinh toan chi tiét
dé dam bao dd chinh xac lam co sé dé thiét ké, ché
tao két cAu sang rung. M6 hinh tinh toan tai trong dat
lén sang duoc thé hién trén Hinh 7.

Hinh 7. M6 hinh tai trong tac dung lén sang

Sang dwoc dat nghiéng so v&i phwong ngang mot goc
a = 8°. Dwéi tac dung cla lwc ly tam quan tinh, dé rung
doéng tao ra sy dao dong cho sang. Cac diém cla sang
dao déng theo quy dao hinh Iéch tdm (6 van).

Lwc ly tdm quan tinh (Fn) c6 thé phan tich thanh 02
thanh phan lyc d6 la (F,,) theo phwong thang ding va

(F_,) theo phuong nam ngang. Cac thanh phan lyc nay
duwoc xac dinh theo céng thirc dwéi day:

F.,=F Sina (1)
F,=F Cosa (2)
Trong dé:

a la géc tao b&i gitva phwong ctia lyc ly tam va phwong
thang ding.

V6i khéi lwong cia qua dbi trong m = 67,3 kg; trong
tdm dat cach tdm quay r = 94 mm thi lyc ly tdm do
12 qua ddi trong sinh ra khi quay vé&i van tbc n = 980
vong/phut dwgc xac dinh theo cong thirc sau:

Fn=12.m.r.(1;—'(1)1)2 —2396151.6 (kN) 3)

Lwe phan bd (q) ctia nguyén liéu (than, da) tac dung
lén mét sang tai thoi diém khao sat dwoc xac dinh theo
cbng thirc sau:

m
=38 4)

Trong do:

San lwgng m = 7.108 (kg/h).

Gia tbc trong trwong: g = 9.81(m/s?).

Dién tich m&t dam ngang chiu luc:

S =2061926.24 (mm?).

Thay sb vao cong thirc (4) xac dinh dwoc gia tri cla

(q) nhw sau:

g = 925106 (Pa) (5)

Lwc ly tam dat tai vi tri I&p hop tao rung dong dwoc xac

dinh theo cdng thirc sau:

F'=F2=F3=F /3=

6
=2396151.6 /3 = 798717.2 (kN) ©
Tw trong ctia phan dong (Q) dat Ién sang la:
Q =128830.4 (N) (7)

M6 hinh tai trong tac dung va phan bé trén sang rung
dwoc mo ta nhw Hinh 8.

Hinh 8. M6 hinh tai trong tac dung 1én sang rung
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2.2.2. Diéu kién bién

Dé qua trinh mé phéng dam bao tinh xac thuc, nhom
tac gia dwa ra cac diéu kién bién nhu sau:

Tai 04 gbi d& trén vach sang duoc rang budc bdi 04
10 xo.

Tai trong cla than, dé tai thoi diém khao sat cé huwéng
vudng géc va phan bb déu trén mat sang.

Tai trong do Iwc quan tinh F_cla bd phan tao rung tac
dung Ién sang c6 phwong vudng goc voi gia d& cla bd
phan tao rung.

3. KET QUA MO PHONG IPNG SUAT VA BIEN DANG
3.1. Chia lw&i mé hinh

Nhoém tac gid st dung két hop phan mém Visualmesh
va Inventor dé chia lwdi va mé phdng (rng suét va bién
dang cho sang rung. Cac két ciu chinh clia sang dwoc
chia lwdi vé&i kiéu lwdi va mat dd phu hop véi dang két
cau. M6 hinh chia lwéi cho céac chi tiét/phan tir dwoc
thé hién trén Hinh 9.

Hinh 9. M6 hinh chia Iuéi cho céc phén ti trén
sang rung

3.2. Xac dinh vung (rng suat I&n nhat

Két qua phan tich thay réng, (rng suat phan b trong két

cAu sang rung c6 gia tri Ién nhét tai vung gbi twa cua

phan dong (khung sang). Pay la khu vuc tap trung ring

suét cia khung sang khi lam viéc. Vi vay, két ciu ving

nay can duwoc tinh toan, thiét ké va ché tao dadm bao

yéu cau vé do bén va do 6n dinh cho sang khi lam viéc.
Type: Stress XX

Unit; MPa
29-Mow-18, 8:22:47 AM

Hinh 10. Ung suét Ién nhét theo phuong x-x

LIEN NGANH CO KHI - BONG LUC

Xét theo phwong x-x: 'ng suét dat gia tri I6n nhét la
5.923MPa dét tai khu vwe géi twa cta khung sang.
Gbi twa cla khung sang (phan doéng) dwoc lwa chon
la diém d&t cda 16 xo nham hd tro ting cwdng sw rung
ddng cho sang khi lam viéc.

Xét theo phwong y-y: ng suét dat gia tri In nhét |a
10.74MPa dét tai khu vie gdi twa clia khung sang. So
véi phuong x-x, gia tri 'ng suét theo phuong y-y dat
lén gbi twa I&n hon rat nhiéu (I&n gan gép d6i). Vi vay,
can phai gia cwéong cho vi trilkhu ve gia d& dé dam
bdo do an toan va 6n dinh cho sang khi lam viéc.

Type: Stress YY

Unit: MPa

20-Mov-16, 8:25:11 AM
10,74 Max

Hinh 11. Ung suét I6m nhét theo phuong y-y

Xét theo phuong z-z: Png suét dat gia tri I&n nhét |4
11.74 MPa dat tai khu vuc gdi twa cla khung sang. Gia
tri 'ng suét nay Ién hon gia tri r’ng suat theo phwong
y-y. Vi vay, viing nay can phai gia cuéng dé& dam bao
do an toan cho gia d& va én dinh cho sang khi lam viéc.
Type: Stess Z2

Unit: MPa

25-Noy-16, 8:26:47 AM
1147 Max

Hinh 12. Ung suét Ién nhét theo phuong z-z

Bang 1. Gia trj tmg suét theo céc phuong

Ph Gia tri (rng suat I&n | Gia trj rng suat nho
rong nhat o__ (MPa) nhat o . (MPa)
X—X 5.923 -8,757
y—y 10.74 -11.88
z—-z 11.47 -12.82

3.3. Xac dinh chuyén vi bién dang
Két qua phan tich thay réng, sw chuyén vi lam bién
dang két cu sang rung khi lam viéc. M&rc d6 chuyén
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vi va bién dang két cdu khung sang rung khi sang lam
viéc voi tai trong I&n va chu ky khéng én dinh. Sy
chuyén vij va bién dang két cdu khung sang dan dén
sy pha hady lién két. Day la nguyén nhan lam két céu
khung sang rung bi nirt, bi pha hily dan dén lam giam
tudi tho lam viéc cla sang rung. Phan tich duwoc sy
chuyén vi va bién dang cta két cdu khung sang cho
phép tinh toan, thiét ké két cAu khung sang rung lam
co s& ché tao két cAdu ddm bao yéu cau vé do bén va
d6 6n dinh cho sang rung khi lam viéc.

Xét theo phwong x-x: Chuyén vi cé gia tri I1&n nhat
khoang 0,36 mm tai khu vwc gbi twa phia trwéc cla
khung sang rung. Géi twa cia than sang rung (phan
dong) la khu vuc co sy chuyén vi thay dbi véi pham vi
I&n nhé4t. Piéu nay cho thay c6 sy dao déng, chuyén vi
va bién dang I&n & khu vwc gbi twa ctia két cAu khung
clia sang rung khi sang lam viéc.

Type: X Displacement

Unit: mm

29-Mov-16, 8:29:20 AM
0.03569 Max

Hinh 13. Chuyén vi theo phuwong x-x

Xét theo phwong y-y: Chuyén vi cé gia tri I&n nhéat
khoang 0,38 mm tai khu vuc gbi twa phia sau cla
khung sang rung. Géi twa cla than sang rung (phan
dong) la khu vwe cé sw chuyén vi thay déi véi pham
vi I&n nhét. Gia tri nay Ién hon so véi chuyén vi theo
phuwong x-x.

Type: Y Displacement
Unit: mm
20-Nov-16, §:30:16 AM

Hinh 14. Chuyén vi theo phuong y-y

Xét theo phwong z-z: Chuyén vi c6 gia tri I&n nhét la
0,28 mm tai khu vuc gbi twa phia sau cla khung sang
rung. Tuy nhién, gia tri nay nhé hon so véi chuyén vi
theo phwong x-x.

Type: £ Displacerment
Urit: mm

20-Mov-16, 8:31:13 AM
002849

002279

Hinh 15. Chuyén vi theo phwong z-z

Bang 2. Gié tri chuyén vi (bién dang) theo céc phuong

Gia tri chuyén vi | Gia tri chuyén vi

Phuong |4 nhat g _(mm)| nhé nhate_(mm)
X =X 0.36 0.03
y—y 0.38 0.02
z-z 0.28 0.02

Qua trinh phan tich &ng suat va bién dang két cau
khung sang rung bang phwong phap phan t& hiu han
(FEM) thay rang, sw phan bd ng suét va bién dang
trong két cAu sang rung chi yéu tap trung tai khu vuc
gbi d&. Diéu nay cho thay sw can thiét phai gia cwéong
cho vung nay dé dam bao sw lam viéc 6n dinh va kéo
dai tudi tho lam viéc cho sang rung.

4. KET LUAN

Két qua nghién ctu chirng minh tinh chd déng trong
thiét ké, lam co sé dé ti wu héa qua trinh ché tao nhdm
nang cao tudi tho va hiéu qua lam viéc cta sang rung.

Qué trinh nghién clru va mé phdng bang phuong
phap phan t& hitu han (FEM), nhém tac gia da phan
tich, tinh toan va xac dinh dwoc (rng suét, chuyén vi,
bién dang trong két cAu khung clia sang rung 750T khi
lam viéc.

Xac dinh dwoc cac vi tri tap trung trng suéat va cé mic
dd chuyén vi bién dang I6n dé& dwa ra phwong an xo
ly (ng suét, tdng cudng sw clrng vibng cho két ciu
khung sang rung gitp sang lam viéc én dinh va dat
hiéu qua cao hon.
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