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Tém tat

Qua trinh khéi dong ctia ban rung trong san xuét ciu kién bé tong dic sdn can vugt qua qua trinh cong hudng 1a giai doan
nguy hiém dé gay hu hdng ciia cic chi tiét va bo phin ban rung. Bai bdo da xiy dung mo hinh dong luc hoc va mé hinh toan
hoc ctia ban rung, khao sit xac dinh cac théng s 1am viéc tan sb dao dong, bién d6 dao dong va gia téc clia ban rung nhim
dam bao cho viéc tao hinh tbt cAu kién bé tong diic sin. Piém mdi clia nghién citu 1a phuong 4n 13p dit bo giam chin dién
tif vao may rung va khio st md hinh bang phan mém Mathematica tim ra dudc cac thong s6 dap ting dudc ché do 1am viéc
trong giai doan khdi dong vugt qua ving cong hudng cia mdy rung véi thoi gian giam 1én t6i 40% so v6i phuong an thong
thudng. Két qua nay cung cip cho cic nha thiét ké cac phuong an diéu khién dong co ban rung vuct qua viing cong hudng
mot cdch hiéu qua ddm béo khd ning 1am viéc 6n dinh va tidng tudi tho clia cdc bd phan clia ban rung.

Tir khod: ban rung; gidm chén dién tlf; mo hinh co hoc ban rung; md hinh todn hoc ban rung; qua trinh khdi dong; ving
cong hudng.

DYNAMIC MODEL ANALYSIS OF A VIBRATING TABLE DURING STARTUP TO DETERMINE OPTIMAL
PARAMETERS FOR THE DESIGN AND MANUFACTURING OF VIBRATING TABLES FOR CONCRETE
COMPONENT PRODUCTION

Abstract

The startup process of a vibrating table used in the production of precast concrete components requires passing through
the resonance region, which is a critical stage that may cause damage to the table and its components. This paper develops
dynamic and mathematical models of the vibrating table to investigate and determine key operating parameters, including
oscillation frequency, amplitude, and acceleration, in order to ensure proper shaping of precast concrete components. The
novelty of this research lies in the integration of an electromagnetic damper into the vibrating system and the use of
Mathematica software to model and determine parameters that satisfy operating conditions during the startup phase. This
approach enables the system to pass through the resonance region more quickly, reducing the transition time by up to 40%
compared to conventional methods. The results provide designers with an effective control strategy for the vibrating table
motor to overcome the resonance region, thereby ensuring stable operation and extending the service life of the equipment.
Keywords: vibrating table; electromagnetic damping; mechanical model of the vibrating table; mathematical model of the
vibrating table; startup process; resonance region.
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1. Gidi thiéu
Viéc stt dung ciu kién bé tong cbt thép dic sn tai Viét Nam dang gia ting rd rét trong bdi canh
ddy manh cong nghiép héa xiy dung va phat trién ha tang. Phuong phap nay cho phép san xuit cau
kién trong nha may véi diéu kién ki€ém soat chét lugng tot, riit ngan tién do thi cong, giam phu thudc
thoi tiét va nang cao tinh thdng nhét clia cong trinh [1]. Mt khac, st dung cAu kién diic sin trong
cong trinh con gép phan gidm thiéu chit thai xay dung, tic dong moi trudng, hao phi vat liéu tdi vu
va phit hop véi xu huéng phit trién bén viing hién nay [2].
O Viét Nam, xu huéng nay dugc dung phd bién trong cdc cong trinh ha tang, nha cong nghiép,
cong trinh nha & 1ap ghép, ciu kién thi coc va cAu kién méng cong trinh, . ..nhd kha ning t6i vu chi
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phi vong doi va ddy nhanh tién do thi cong. Tuy nhién, viéc 4p dung rong rii vin con han ché do chi
phi dau tu ban dau cao, thiéu dong bo vé tidu chuin ky thuit trong cac khau thiét ké, san xuét, van
chuyén, 1ap dat, ciing nhu tiéu chudn héa module héa va ddi ngii ngudn nhan luc c6 trinh do chuyén
mon [3]. Thiét bi ché tao ciu kién bé tong bang ban rung 1a mot trong nhitng phucng phap truyén
théng, dugc st dung rong rii trong san xuét bé tong diic sin trong nha mdy nhd c6 ning suit, chit
luong va tinh dong déu cao. Thiét bi nay lam viéc dua trén viéc tao dao dong co hoc lam gidm ma sat
ctia hdn hop bé tong, gitp cac hat cbt liéu sap xép lai chit ché hon, tit d6 nang cao do dic chic va
tinh ddng nhét cta vat liéu bé tong. Nhidu nghién ciiu cho thiy qua trinh dim bang ban rung cé thé
cai thién dang k& cudng do va do bén l1au clia bé tong néu dudc kiém sodt hop ly vé tan sb va thoi gian
rung [4, 5]. Tai Viét Nam, thiét bi ban rung dudc ap dung rong rii trong san xuit cc ciu kién bé tong
didc sin quy mo vita va nhé nhu gach block, tAm panel va cAu kién coc, cAu kién méng. Uu diém ctia
phuong phap nay 1a thiét bi don gian, chi phi thap va dé van hanh, pht hop véi diéu kién cong nghé
hién nay. Tuy nhién, d6i véi cac cAu kién 16n hodc yéu cau chét lugng cao, cong nghé nay han ché vé
kha niing ki€ém soat dong déu va dang c6 xu huéng dudc thay thé hoic bs sung bdi cic cong nghé
tién tién hon nhu bé tong tu 1én hoic hé théng rung tu dong [6, 7]. Theo DIN-EN 12390-1 [8] tan sb
tdi thi€u cla ban rung f 1a 40 Hz, tic 1a dng vdi tde do quay ctia dong co giy rung 2.400 vong/phuit.
Trong thuc té, ban rung tiéu chudn c6 téc do quay 3.000 vong/phiit & tan s6 50 Hz, mot sd ban rung
¢6 tan s cao c6 toe do tir 4.500 + 10.000 vong/phiit. Tuy nhién, luc ly tim, thdi gian rung va bién do
rung khong dudc quy dinh ma thudng thiét 1ap dua trén kinh nghiém san xuét [9, 10].

Nghién ctiu qu4 trinh kh&i dong clia ban rung trong sin xuét cAu kién bé tong tip trung vao viéc
giai quyét cic vin dé vé dong luc hoc va ki€ém sodt cong hudng d€ bao vé thiét bi va dam bao chit
luong san pham. Khi ban rung bat dau hoat dong, né phai di qua viing tan s6 cong hudng ctia hé thong
(dong co dan dong, 10 xo, khung ban, khuén, .. .) dudi su dan dong cia dong co kich rung 1a giai doan
nguy hiém nhit dé giy hu héng ctia cac bo phan. Nghién ctiu [6] di khio sat do cing 10 xo va khéi
lugng rung d€ dam bao khudn khong bi tach rdi khéi ban trong qua trinh dao dong. Trong nghién citu
nay xdy dung cidc mo hinh dong luc hoc va mo hinh toan hoc ctia ban rung trén co sé d6 tién hanh
khio sét xdc dinh cic thdng sb 1am viéc tan s6 dao dong, bién do dao dong va gia tdc dao dong clia
ban rung nham dam bao cho viéc tao hinh tot cu kién bé tong diic sdn [11, 12]. Trong d6, nghién ciiu
khdo sét qud trinh khéi dong ctia ban rung dén van téc 1am viéc trong viing cdng hudng véi bién do
dao dong cia mdy. Bang phuong an dé xuit lap dit bd gidm chin dién tit vao ban rung dé€ giam bién
do6 dao dong ctia may khi vugt qua ving cong hudng. Thong qua viéc khao sat mo hinh cd hoc va mo
hinh todn hoc ctia ban rung trong qua trinh khdi dong véi hai giai doan: giai doan 1, cho bo gidm chin
dién tir 1am viéc cung ban rung, cho dén khi qu4 trinh khéi dong mdy vuot qua viing cong hudng va
giai doan 2, tt ngudn dién bd giam chin dién tir, d€ ban rung lam viéc doc lap. Tién hanh tinh toan
cac thong sb ctia b giam chén dién tir, thong s6 clia hé co ban rung) va cac thong s6 ctia hé dién (bo
giam chin dién tir) theo hai giai doan néu trén bang phin mém Mathematica tim ra dudc cac thong s6
dap ung dudc ché do 1am viéc trong giai doan khdi dong vuct qua ving cong hudng ciia ban rung.

2. Xay dung mé hinh c¢ hoc va toan hoc cua ban rung

Trén Hinh 1, trinh bay nguyén ly hoat dong ctia ban rung, sau khi c6 dinh dé khuon (2) vao mit
ban rung (3), dit két ciu khung thép vao khudn va cb dinh véi mit ban rung (3), tién hanh nap mot
luong hdn hop bé tong ban dau di dudc tron vao khudn. Khéi dong ban rung bang ti diéu khién (11),
khi nay 2 dong co rung (6) sé hoat dong tao ra rung dong 1én khung d (4) va miit ban rung (3) dé tién
hanh rung dong dam chiit hdn hgp bé tong trong khuon (1) va ddy nudc va khi thita trong hdn hop ra
ngoai, cho tdi khi bé tong trong khudn dugc 1am chiit thi tién hanh nap thém 16p bé tong tiép theo vao
khuon. Thuc hién qud trinh dAm va nap thém hdn hgp bé tong nhu trén cho dén khi d6 bé tong bang
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miéng khuodn va dat ding hinh dang kich thuéc san phim diic theo yéu cau. Sau khi thuc hién xong
qua trinh rung 1am chit tién hanh tat dong co, thio khudn va dua san phim dén khu vuc dudng hd.

1. Khuon; 2. Bé khudn; 3. Mit ban rung; 4. Khung d3; 5. D& ctia mdy rung; 6. Pong co rung; 7. Lo xo chiu tai;
8. Lo xo diéu hudng; 9. Kep cb dinh khudn; 10. Tai nang khuén; 11. T diéu khién mdy rung

Hinh 1. Ban rung bé tong

2.1. Xdy dung mo hinh co hoc va todn hoc cho ban rung

MBb hinh co hoc ctia ban rung (Hinh 1) dudc xiy dung véi cac gia thiét sau: ban rung Ia tuyét dbi
ciing; céc 10 xo, giam chin khong c6 khbi luong (khdi luong rat nho so v6i ban rung), c6 do ciing va
dd gidm chén gidng nhau; hé s6 bé tong tham gia dao dong k, = 0,7; cdc dong co giy rung c6 cing
mo men quén tinh 1éch tim, quay cling tbc d6 va ngudc chiéu nhau [11-13].
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1. Lo xo0; 2. Giam chén; 3. Mat ban rung; 4. Khuon; 5. BPong co rung
Hinh 2. So d6 md hinh ban rung

Theo Newton ta xay dung phuong trinh vi phan chuyén dong cho ban rung theo so d6 Hinh 2, nhu
sau:

mi + cx + kx = Fo sin wt (D)

trong d6 m 12 khéi luong tham gia dao dong bao gdm (khdi lugng mit ban rung, dong co, khudn diic

bé tong, hdn hop bé tong tham gia dao dong), kg; k 14 tdng hé s6 do cing 10 xo, N/m; ¢ 1a tdng hé s6
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giam chin, Ns/m; Fy = mew?, N 12 bién do dao dong ciia luc kich dong; e 1a ban kinh 1éch tim, m va
w 1a tan sb gbc, rad/s.

2.2. Mé hinh co hoc va todn hoc ciia ban rung trong qud trinh khdi déng khi ldp thém bé gidm chdn
dién tiw

Khi ban rung khéi dong di qua viung cong hudng thi bién d6 dao dong ctia mat ban rung tang 16n,
4nh hudng dén két ciu clia mdy, ctia khuon ciing nhu ctia hdn hgp bé tong trong khudn. DE khic phuc
hién tugng nay chon lip thém bo giam chin dién tit tic dung trong thdi gian khdi dong ctia ban rung
cho dén khi vugt qua viing cong hudng. CAu tao clia bd gidm chin dién tit (Hinh 3) bao gdm: cudn day
c6 dd tu cam Ly bén trong c6 16i sit tir chuyén dong, mot dién tré R va mot ngudn dién ap 1y tudng E.
Khi déng mach thi cudn day tao ra luc tif trudng f hit khéi lugng m 1am can trd su dich chuyén ctia
mat ban rung.

X
2,9,
c
TTITIITTTT T

Hinh 3. M6 hinh co hoc ban rung khi 1dp thém bo gidm chén dién tir

Theo Hinh 3, hé co hoc trén c6 hai toa do tdng quat: x 1a toa do dich chuyén ctia mit ban rung va
g la toa d6 dién tich cia mach dién.
Theo cong thic dién tich phuong trinh Lagrange c¢6 dang [11, 12]:

d(dL\ oD IL
—|— |+ —=-—=E;; i=1=<2 2
dr (3511') o og ! ®
trong do:
Ham Lagrange:
L=T+W: -V 3)
Ham dong nang cta hé:
1
T= mez 4)
Ham thé niing ctia hé:
1
V= 5kxz (5)
Ham hé sb dién tur:
N
Wy = S LG (6)

trong d6 L(x) = Lo/(1 + (xo + x)/h) 1a dd tu cdm thay d6i ctia cudn day; 4 1a khe hé cia cudn day va
161 sét tir; xo 1a vi tri ban dau ctia 161 sit ti.
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Thay (4), (5) va (6) vao (3) ta co:

1 1 1
L= mez + EL(x)q2 - 5kxz (7)

Ham hao tan 1a: | |
D = —bi* + =RG? 8
S0x +5Rq (8)

va cong 4o ctia ngudn dién 4p ly tudng 1a:
owne = E()6q ©)

Thay phuong trinh (7), (8) va (9) vao (2) ta dudc phuong trinh vi phan chuyén dong ctia hé Hinh 3

nhu sau: )

m)'c'+c()'c)+kx—L’(x)% =0 (10)
d
d—[L(X)C'I] +Rq = E(1) (1)
t
trong do
L= 20 (12)
ox

Dé mo phdng diing qu4 trinh 1am viéc ctia ban rung & hai giai doan: giai doan kh&i dong vuct qua
viing cong hudng va giai doan ban rung lam viéc 6n dinh (giai doan lam viéc chinh) dudc md ta nhu
sau:

Giai doan 1: khéi dong ban rung vugt qua vung cong hudng, lic nay hé phuong trinh (10), (11)

c6 dang:
)
mi+cx + kx — L’(x)q— =0
2 v6i0<t<h (13)

d
3, (L4l + Rq = E@)

trong d6 #; 12 thoi gian khi khéi dong khi w ~ wy, d€ vugt qua viing cong hudng ta chon t; = #; + At,
At 1a s6 thdi gian cong thém d€ vuot qua khéi diém cong hudng, diéu kién dau cho hé phuong trinh
(13) 1a x(0) = 0; %(0) = 0; g(0) = 0; ¢(0) = 0. Thdi gian t; < 1/(3f), s; Vi f, = 1/(27) \k/m 1a tAn
s6 ctia dao dong cong hudng.

Giai doan 2: ban rung lam viéc khi gidm chén da dudc ngat nguodn dién, & ché do binh thudng theo
cong thuc (1):

mi+cx+kx=Fpsinwt vt <t<th (14)

1> 12 thoi gian khdo sat. Diéu kién dau cho phuong trinh (14) 1a x(t1) = x(t1); x(t)) = x(t1).
3. Phan tich khao sat xac dinh cac thong s6 co ban ciia ban rung trong qua trinh khéi dong
3.1. Xdc dinh cdc théng sé ciia moé hinh khdo sdt

Ban rung kho sit dudc tinh todn thiét ké dé san xuét hai loai ciu kién bé tong st dung trong thi
cong moéng: cau kién hinh con c6 dudng kinh dinh 16n 1000 mm va dudng kinh dinh nhé 300 mm,
chiéu cao 395 mm; ciu kién coc bé tong lién két véi hinh con c6 kich thude 300 x 300 x 1500 mm,
khi lién két hai cu kién trén véi nha tao thanh coc bé tong c6 mi dang con & dau coc, c6 kha ning
chiu téi 16n dudc sit dung mot cach hiéu qua trong thyc tién.
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Trén c6 s yéu cAu ctia ban rung san xuét hai loai cAu kién néu trén, da tinh to4n x4c dinh dudgc
cdc thong s6 ban dau cia cac bo phan chinh ctia md hinh ban rung nhu sau: 02 dong co rung cé: tan
s6 co ban f = 50 Hz ung vdéi tc dd quay 2850 vong/phiit va Iuc rung 10 + 15 kN/mdt dong co, bién
ddo A = 0,1 —0,5 mm; 04 16 xo c6 do ciing 10.000.000 N/m va cac thong sb khac ctia mo hinh dudgc
tdng hop trong Bang 1 (Hinh 2) va cic thong sb co ban clia cudn day dién tir trong md hinh (Hinh 3)
G Bang 2.

Bang 1. Céc thong s ban diu ctia ban rung

Tén Ky hiéu Gia tri Don vi
Khbi lugng tham gia Phan hinh con 1384,8
dao dong Phan hinh tru " 2404,3 ke
Téng hé s do cling k 34.168.570 N/m
Téng hé s giam chin c 341,6857 Ns/m
Luc kich dong Fo 40.000 N
Ban kinh 1éch tim e 0,008 m
Vin tbc goéc w 314 rad/s

Bang 2. Thong s co ban ctia cudn day giam chén dién trd

Dién tich 16i tit 1,76714587 x 107° m’
Chiéu dai cudn day 0,74 m
bién tré cudn day 0,001426 Q

3.2. Khdo sdt xdc dinh cdc thong sé hop 1y ciia ban rung
a. Trudng hop qua trinh khéi dong ban rung khong 1ap giam chén

P& khio sat phuong trinh vi phan (1) xdc dinh bién do, van tdc, gia tbc phut hop véi ché do lam
viéc clia ban rung, st dung phan mém Mathematica d€ gidi va phan tich phuong trinh vi phan (1) vé6i
céc thong s6 ban dau ctia mdy trong Bang 1 va cdc diéu kién x(0) = 0 va %(0) = 0 cho hop trudng hop
khudn con (v6i san phdm hinh c¢dn) va khudn coc (v6i sén pham hinh coc).

Tir két qua khao st trén Hinh 4, Hinh 5, Hinh 6, cho thiy v6i san phdm hinh con thi bién d6 clia
dao dong 0,0006 m va gia toc dao dong 30 m/s?, véan tbc nhé hon 0,10 m/s trong thdi gian dao dong 1
gidy. Con dbi v6i san phdm hinh coc thi bién do ciia dao dong 0,0003 m va gia tbe dao dong 15 m/s?,
van téc nhd hon 0,6 m/s trong thoi gian dao dong 1 gidy. Nhu vay, cc két qua nay cho phép ban rung
lam viéc trong diéu kién binh thudng va san xuit dugc 2 loai sin pham c6 2 khdi luong khac nhau.
Thong qua két qua d6 cho thiy phuong 4n Iyu chon céc thong s6 ctia ban rung 13 chip nhan dugc va
cting cho phép ban rung c6 thé san xuit dugc 02 san phadm c6 khdi lugng va kich thudc khic nhau,
lam gia ting hiéu qua st dung ctia ban rung trong thuc té. Mit khac, c6 thé thay ddi ché do rung bang
cach, thay ddi tan s6 rung ctia luc kich dong w bang bién tan hodc thay ddi luc rung F, bang cich
thay d6i khéi luong 1éch tam m,, hoic ban kinh léch tim e.
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x(m) x(m)
0.0006
| 0.0003
0.0004 0.0002
. . \ | [
. az!’) ll a6 ' | J ; o @ i!i a6 )3 0 @
-0.0002 ' ' I ~0.0001 l l [ |
. -0.0002
-0.0004
: -0.0003
-0.0006
(a) San pham hinh cén (b) San phdm hinh coc

Hinh 4. D6 thi d6 dich chuyén ctia miit ban rung

x(m/s) X(m/s)
0.08
0.10
0.04
0.05
| 0.02
R | LR R
0}2 |||‘ 'i |!: Ot(s) 0,2 I l'i |:‘ Ot(s)
‘ | -0.02 ‘ |
-0.05
-0.04
-0.10
-0.06
(a) San ph4m hinh con (b) San phdm hinh coc
Hinh 5. D6 thi van tdc ctia mit ban rung
%(m/s?) %(m/s?)
30 .5
20 10
"W TR R R T AL RO
! \“ . ;' i 0 1(s) 'i' ' H | o t(s)
o TR RTRTEHT e R B |
-10
_20
15,
-30 |
(a) San pham hinh con (b) San phdm hinh coc

Hinh 6. D6 thi gia téc cda mit ban rung

b. Trudng hdp qua trinh khdi dong ban rung 1dp thém bo giam chin dién

Tuong ty gidi phuong trinh vi phan (1) biang phan mém Mathematica d€ véi cic thong sb ban diu
clia mdy trong Bang 2 d€ tinh toan va khao sat ban rung khi da dudc lap thém bo giam chén dién tir
nhéan dugc két qui Hinh 7 va Hinh 8.
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Hinh 7. D6 thi bién do dao dong ctia mit ban rung Hinh 8. Do thi gia téc clia mit ban rung

Quan sat do thi Hinh 7 va Hinh 8 nhan thiy, tai giai doan ban dau khi chua ng'ﬁlt cudn cam thi gid
trj ctia bién do dao dong cia mit ban rung 12 0,02 m va gid tri cia gia tde 12 50 m/s?; cdc gid tri nay
ting dan theo thoi gian khéi dong va dat gia tri cuc dai sau khi cat clia bién d6 1a 0,04 m (40 mm) va
gia tc 12 150 m/s”. Piéu nay cho thiy ring bién do va gia tbc ctia mit ban rung rat 16n, khong dap tdng
dudgc cic yéu cau 1am viéc vé bién do va gia téc clia ban rung (dién trd clia cudn diy R = 0,0014 Q).
Do dién trd cudn dy 12 linh hoat c6 thé thay ddi dudc, chon phucng 4n lap thém dién tré phu dé khao
sat d€ xac dinh ving 1am viéc dép ting dudc ché do 1am viéc clia ban rung theo yéu ciu.

c. Truong hop qué trinh khdi dong ban rung Iap thém bd giam chin dién c6 thém dién trd ngoai

Trong mach dién ctia cudn cam lap thém dién tré phu c6 gia tri thay d6i dién trd trong khoang
tir 15 + 35Q tién hanh khao phuong trinh sat phuong trinh (13) va (14) md ta qué trinh 1am viéc clia
ban rung khi c6 dién trd phu thay d6i bang phan mém toan hoc Mathematica ta dudc két qua trén cic
Hinh 9, Hinh 10 va Hinh 11. C6 thé nhan thiy: Trudng hop dién tré phu cé gia tri bang 15 Q thi bién
d6 dao dong clia mit ban rung c6 gia tri 1a 0,003 m va gia tri clia gia tbc khodng 30 m/s?, bién do dao
dong ctia mit ban rung nho hon rét nhiéu so véi khi chua Iap thém dién tré phu. Trudng hop dién tré
phu c6 gia tri bang 25 Q bién dd dao dong ctia mit ban rung chi khoang 0,0005 m va gia tri clia gia
téc khoang 30 m/s>. Trudng hop dién trd phu c6 gid tri bing 35 Q bién d6 dao dong ciia mit ban rung
c6 gia tri khoang hon 0,0004 m va gid tri ciia gia tbc khoang 30 m/s>. Trong cé ba trudng hop trén gid
tri dién trd phu khéo sat thi gia tbc hiu nhu khong thay ddi quanh viing 30 m/s>.

x(m) %(m/s?)
0.003 60
0.002 40
0.001 20
0.2 4 o8 | 10| | 1 PR t(s)
1 a0 G A AR o el a1
-0.001 ]
_20 1
-0.002
-40
(a) Bién do dao dong ctia mat ban rung (b) Gia tdc ctia mit ban rung

Hinh 9. D6 thi khio sit ban rung c6 1ap dién tré ngoai véi gia tri dién trd phu 15Q
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x(m) x(rnlsz)
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0.0005
40
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i \"!J;J;l Lmﬁ I.H:l e
-0.0005

20

(a) Bién do dao dong ctia mét ban rung (b) Gia tbc clia mit ban rung
Hinh 10. P4 thi khao sat ban rung c6 lap dién trd ngoai véi gia tri dién trd phu 25 Q

x(m) ﬁe(m/sz)
60

40

-0.0002

TR ) b

-0.0004

-0.0006

(a) Bién d6 dao dong clia mat ban rung (b) Gia tbc ctia mit ban rung
Hinh 11. D thi khio st ban rung c6 lap dién tré ngoai véi gia tri dién tré phu 35 Q

Trong d6 gia toc va bién do dat dudc trang thai 6n dinh vudt qua viing cong hudng trong thdi gian
0,6 gidy (sém hon so vdi khi khong 1ap thém gidm chén dién 40% thai gian qua trinh khéi dong). Nhu
viy, khi 1dp thém dién trd phu c6 gia tri bing 25 Q ban rung c¢6 ché d6 lam viéc dap dng t6t hon so
v6i qua trinh khéi dong cda ban rung.

Tuong tu nhu vy ta ciing khao sat dudc gid tri cia cudng dd dong dién va cong suét clia cudn
day. Trén cac Hinh 12, Hinh 13 va Hinh 14 1a cic gid tri cia cong suat va cuong do dong dién ctia
cudn day:

- Trudng hop dién tré phu c6 gid tri bang 15 Q thi cong suit clia cudn day c6 gid tri bang 800 W
va gia tri ciia cudng do dong dién bing 8 A.

- Trudng hop dién trd phu c6 gid tri bang 25 Q thi cong suét clia cudn day c6 gi tri bang 500 W
va gia tri cia cudng do dong dién la 5 A.

- Trudng hop dién trd phu c6 gid tri bang 35 Q thi cong suét clia cudn day c6 gid tri bang 400 W
va gia tri ctia cudng do dong dién bang 3,5 A.

Nhu vay qua trinh khao sat cho thiy khi 1p thém dién trd phu cho giam chén dién lam cho cic
thong s vé tan sb, bién do, cong suét clia ban rung vudt qua viing cdng hudng trong qu4 trinh khéi
dong mot cach nhanh chéng va ém diu hon. Pong thdi, trong trudng hop khao sét gid tri dién trd phu
bing 25 Q dép ting dudc tdt nhit cho ché do 1am viéc ctia ban rung.

Khao sat dudc ban rung khi 1ap thém bd giam chén dién tit va dua ra phuong an 1ap thém dién tré
phu trong mach dién ctia cudn cam véGi nhitng gia tri khac nhau va da lya chon duge dién tré c6 gia tri
R = 25Q d€ dap ting dudc bién do va gia tdc 1am viéc clia ban rung theo yéu cu va giai quyét dugc
vén dé vugt qua viing cong hudng trude khi dén téc do 1am viéc &n dinh ctia ban rung.
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a(win) q(Amp)
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t(s) t(s)
0.1 0.2 0.3 04 0.5 0.6 0.7 0.1 0.2 0.3 04 0.5 0.6 0.7
(a) Cong suit (b) Cuong do dong dién

Hinh 12. Db thi khio st cong suit va dong dién gia tri dién trd phu 15 Q
(W) d'(Amp)
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400
300
200

100 1

0.1 0.2 03 0.4 05 06 0.7 0.1 0.2 0.3 0.4 05 0.6 0.7

(a) Cong suit (b) Cudng do dong dién

Hinh 13. D) thi khio st cong suit va dong dién gia tri dién trd phu 25 Q

q'(Wh) q'(Amp)
WNWWWWWV\N\AAAAM/VVM 30 M/\t\/\/\/\/\/\WNW\W/\MWW

300

25

2.0
200

15
100 1.0

0.5

t(s) t(s)
0.1 0.2 0.3 04 05 0.6 0.7 0.1 0.2 0.3 0.4 0.5 0.6 0.7
(a) Cong suat (b) Cudng do dong dién

Hinh 14. Db thi khéo sét cong suét va dong dién gid tri dién tr phu 35 Q

4. Két luan

Bai bao da xdy dung cac mo hinh dong luc hoc va md hinh toan hoc ctia ban rung trén cd s do6
tién hanh khéo sat xdc dinh cic thdng s6 1am viéc tan s6 dao dong, bién dd dao dong va gia tdc clia
ban rung nham dam bao cho viéc tao hinh tét ciu kién bé tong diic san. Trong d6 dé xuét phuong 4n
lap dit bo giam chin dién tif vao ban rung véi hai loai san pham céu kién bé tong hinh con va hinh
ling tru, thuc hién khao sat mo hinh bang phan mém Mathematica tim ra dudc cac thong sb dap ting
dugc ché do 1am viéc trong giai doan khdi dong vuot qua ving cong hudng ctia mdy rung mot cich
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nhanh chéng va hiéu qua so v6i phuong dn thong thudng dén 40%. Két qua niy cung cap cho cdc nha
thiét k& cac phuong 4n diéu khién ban rung vudt qua viing cong hudng mdt cach hiéu qua dam bao
kha niing 1am viéc n dinh, tin ciy va ting tudi tho clia cic chi tiét va bd phan clia ban rung.

Tai liéu tham khao

(1]
(2]

(3]

(4]
(5]

(6]
(7]
(8]
(9]
(10]

(11]
[12]

(13]

Gibb, A. G. F. (2010). Off-site Fabrication: Prefabrication, Pre-assembly and Modularisation.

Tam, V. W. Y., Tam, C. M., Ng, W. C. Y. (2007). An examination on the practice of adopting prefabrication
for construction projects. International Journal of Construction Management, 7(2):53-64.

Nguyen, D. H., Vu, H. N., Nguyen, T. Q. (2021). Full-scale test of precast prestressed concrete double-tee
girder for rural bridges. Advances in Bridge Engineering, 2(1).

Neville, A. M. (2011). Properties of concrete. 5th edition, Pearson Education, Harlow.

Mehta, P. K., Monteiro, P. J. M. (2014). Concrete: microstructure, properties, and materials. 4th edition,
McGrawHill, New York.

Tuén, T. V., Diing, C. T. (2022). Xac dinh cé4c thong sb ky thuat hgp ly ban rung tao va cham bé tong va
pallet ciia may duc gach khong nung. Tap chi Khoa hoc Cong nghé Xdy dung (KHCNXD) - PHXDHN,
16(1V):116-125.

ACI 309.1R-08 (2008). Report on Behavior of Fresh Concrete During Vibration. ACI Committee 309.
EN 12390-1:2000/AC:2004 (2000). Testing hardened concrete - Part 1: Shape, dimensions and other
requirements for specimens and moulds.

DIN EN 12390-2:2019-10 (2019). Testing hardened concrete - Part 2: Making and curing specimens for
strength tests.

TCVN 7378: 2004. Rung dong va chdn dong - Rung dong ddi vdi cong trinh - Miic rung gidi han va
phuwong phdp ddnh gid. B6 Khoa hoc va Cong nghé.

Luu, D. T. (2021). Gido trinh Béng licc hoc hé thong co dién. Nha xuit ban Khoa hoc va Ky thuat.
Preumont, A. (2006). Mechatronics Dynamics of Electromechanical and Piezoelectric Systems. Springer
Netherlands.

Chinh, V. L., Anh, N. K., Mai, N. T. T., Ngo, b. T., Tuén, T. V., Xuan, N. T. (2013). Mdy va thiét bi sdn
xudt vat liéu va cdu kién xdy dung. Nha xuét ban Xay dung.

116


https://doi.org/10.1080/15623599.2007.10773102
https://doi.org/10.1080/15623599.2007.10773102
https://doi.org/10.1186/s43251-021-00044-9
https://doi.org/10.1186/s43251-021-00044-9
https://doi.org/10.31814/stce.huce(nuce)2022-16(1v)-10
https://doi.org/10.31814/stce.huce(nuce)2022-16(1v)-10

	1 Giới thiệu
	2 Xây dựng mô hình cơ học và toán học của bàn rung
	2.1 Xây dựng mô hình cơ học và toán học cho bàn rung
	2.2 Mô hình cơ học và toán học của bàn rung trong quá trình khởi động khi lắp thêm bộ giảm chấn điện từ

	3 Phân tích khảo sát xác định các thông số cơ bản của bàn rung trong quá trình khởi động
	3.1 Xác định các thông số của mô hình khảo sát
	3.2 Khảo sát xác định các thông số hợp lý của bàn rung
	a Trường hợp quá trình khởi động bàn rung không lắp giảm chấn
	b Trường hợp quá trình khởi động bàn rung lắp thêm bộ giảm chấn điện
	c Trường hợp quá trình khởi động bàn rung lắp thêm bộ giảm chấn điện có thêm điện trở ngoài


	4 Kết luận

