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Tém tat

Cic thong s6 ky thuat ctia ban rung trong mdy diic gach khong nung theo phuong phap ép rung anh hudng truc
tiép dén niing suit va chét lugng gach khong nung. Bai bdo thiét 1ap phuong trinh vi phan mo ta chuyén dong,
xéc dinh diéu kién ctia luc kich rung d€ tim luc ép yéu cau. Tir luc ép va trong luong chay ép da chi ra xy lanh
khong can tao luc ép trong qué trinh ép gach, dan t6i ning luong dugc tiét kiém. Sau d6, cac thong sb ciia ban
rung dudc kho st theo nhiing tan sé phd bién ctia dong co va da chon dugc thong sb hop 1y ctia ban rung ddm
b4o khudn khong tich rai khéi ban rung. Nghién citu mé rong pham vi cho trudng hop thay déi do ciing 10 xo
va khdi luong rung. Khao sét di chi ra bién d6 dao dong thay ddi khong dang ké khi thay ddi do ciing 1o xo va
khéi luong rung. Do d6, 10 xo dudc Iua chon dua vao kich thudc thiét k& va do bén méi khi tdng khdi luong
rung thay d6i. Tir d6, co s6 khoa hoc dé xac dinh hop ly cic thong s6 ky thuit dude xay dung dé phu hop véi
cong nghé ép rung, day 1a tién dé cho viéc thiét ké va ché tao may dic gach khong nung theo phuong phép ép
rung. Cong nghé ép rung nay cho chét lugng va ning suét cao hon han cong nghé ép tinh.

Tir khod: may dic gach khong nung; ban rung; thong sd k¥ thuat hop ly; cong nghé ép rung; phuong trinh vi
phan chuyén dong.

DETERMINATION THE REASONABLE SPECIFICATIONS OF VIBRATING TABLE BY COLLIDING
BETWEEN CONCRETE AND PALLET OF THE ADOBE BRICK MOLDING MACHINE

Abstract

The productivity and quality of the adobe bricks are directly affected by the specifications of the vibrating table
in the adobe brick molding machine by the vibrating pressing method. The article refers to set up differential
equations by describing motion, determine the conditions of the vibrating force to look for the required pressure.
From the pressure and the weight of the pressing pestle, it is shown that the cylinder does not need to create
pressure during the brick pressing process, resulting in energy savings. And then, the parameters of the vibrating
table are surveyed according to the common frequencies of the motor and the reasonable parameters of the
vibrating table are selected to ensure that the mold do not separate from the vibrating table. The article develops
the research scope for the case of changing the spring stiffness and the vibration mass. The survey has shown
that the vibration amplitude changes insignificantly when changing the spring stiffness and the vibration mass.
As a result, the spring is selected basing on the design size and the fatigue strength when the total vibration
mass changes. From there, a scientific basis for reasonable determination of the technical parameters is built
to match with the vibrating pressing technology and then it contributes to design and manufacture the adobe
brick molding machine by the vibrating pressing method. This vibrating pressing technology has much higher
quality and capacity than that of the static pressing technology.

Keywords: adobe brick molding machine; vibrating table; reasonable specification; vibrating pressing technol-
ogy; differential equation of motion.
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1. Gidi thiéu

Khong chi ¢ Viét Nam, hién nay cdc nudc da va dang phat trién déu xem san xuit va st dung vat
liéu khong nung 14 xu huéng tit yéu ctia xay dung trong tuong lai. Rat nhiéu qudc gia trén thé gidi da
c6 nhitng chinh sach riéng nham hd trg cho viéc phat trién loai vat liéu than thién nay dan thay thé vt
liéu nung truyén thong.

Tai chau Au va céc nudc phat trién & chau A [1], tir thap nién 60, 70 cia thé ky trudc, nganh san
xuét vt liéu khong nung da phat trién manh, dén nay da gan thay thé hoan toan gach dat sét nung.
Vit liéu khong nung chiém thi phan ngay cang 16n do chinh phi nhiéu qubc gia sém c6 nhiing chinh
sach hd trg d€ loai vat liéu ny c6 thé canh tranh véi vat liéu nung. Pién hinh nhu Trung Quéc da
ban hanh I1énh cAm san xuit, st dung gach dét sét nung & 170 thanh phd tit nim 2003. Thai Lan quan
ly chit viéc st dung dit dai, do d6 vt liéu nung c6 gid cao hon nhiéu vt liéu khong nung. Tai céc
nudc phat trién, vt liéu khong nung chiém khoang 60% tdng vat liéu xay dung, gach dat sét nung chi
chiém khoang 10+15%. Tai My, nhiing chuong trinh x4y dung xanh dang c¢6 chiéu huéng ting vdi toc
do dang ké do chinh s4ch wu dai va khuyén khich ctia chinh quyén dia phuong va lién bang, c6 téi 1/3
cac cong trinh xay dung thuong mai méi la cac cong trinh xanh, hoan toan xay dung béi vat liéu than
thié€n v6i moi trudng nhu vat liéu khong nung.

O Viét Nam, nhu cau v& vat liéu xdy dung rit cao do nudc ta dang trong giai doan phat trién [1],
nhu cau nim 2020 khoang 42 ty vién gach, nhung hién tai san xuit vat liéu khong nung chi chiém
khodng 8+10% tdng vat liéu xay dung. Tinh dén nim 2014, ca nudc c6 hon 1.000 day chuyén san xuét
gach khong nung c6 niing suit cao nhit 14 7 triéu vién/niim; khoang 50 diy chuyén niing suat tit 7+40
triéu vién/nim. Niim 2010 Chinh phd dua ra Quyét dinh vé viéc phé duyét chuong trinh phat trién vt
liéu xay dung khong nung [2], v6i muc tiéu 14 phét trién san xuét va st dung vat liéu khong nung dé
thay thé gach dit sét nung, tiét kiém dit nong nghiép, gép phan bao dam an ninh luong thuc qudc gia,
giam thi€u khi phat thai gdy hiéu ting nha kinh va 6 nhiém moi truong, gidm chi phi xir ly phé thai
ctia cdc nganh cong nghiép, tiét kiém nhién liéu than, dem lai hiéu qua kinh té chung cho toan xa hoi.

Trén thé gi6i da c6 nhiéu nghién cifu vé tinh chit ctia gach khong nung, nhu sit dung hop ly chit
&n dinh ctia rac thai nong nghiép d€ ting cudng do ctia gach khong nung [3]; tinh chét co ly thay ddi
theo cdc thanh phan phéi liéu khic nhau ctia gach khong nung [4], tit d6 c¢6 thé lua chon phdi lidu
san xuét gach khong nung cho phit hdp véi yéu cau; cudng do chiu nén ctia gach khong nung thay di
theo ty 1& xi ming va nudc [5], thong qua nghién citu Iva chon dudc ty 1& phdi liéu hop ly theo cudng
dd gach yéu cau. May ép gach ciing dugc quan tim, nhu nghién ciiu, thiét ké va ché tao mdy ép gach
da niing cho san pham véi chi phi thip, phuc vu cho ngudi c6 thu nhap thip [6]; cdc thong sb clia may
€p gach thiy lyc phuc vu cho cong nghé ép tinh dugc nghién cttu va hiéu qua ciia may dugc danh gia
thong qua cac thong s6 khao sat [7]. Bén canh d6, mot s6 nha khoa hoc da nghién cifu va chi ra mot
s6 dic diém cia ban rung, vi du dong luc hoc clia céc tac dong lip lai ca ban rung dao dong hinh sin
dugc xay dung [8], tif d6 cdc giai doan lam viéc ctia ban rung dugc xdc dinh; mdt nghién citu khac vé
ban rung 12 xdy dung phuong phdp tach hat theo trong Iugng dudc thuc hién do céc hat c6 khdi lugng
khéc nhau thi nhan dudc cdc d6 rung dong khac nhau [9]; ma st trén bé mit ban rung dugc xac dinh
thong qua cdc thi nghiém trén ci mit ban nam ngang va nam nghiéng [10], trong nghién ctiu nay, tic
dong ciia viéc thay ddi gia tbe phap tuyén dbi véi mit phang da dugc chi ra va mot phuong phap giai
thich c4c thit nghiém, dua trén cic phuong trinh chuyén dong ctia ban rung, da dugc dé xuét.

Trong nudc di c6 mot sé nghién ciiu vé ban va rung, nhu nghién cifu phuong phap x4c dinh luc
ép 1én bé miit ciu kién bé tong néi chung trong qua trinh diic bang cong nghé va rung trong [11]. Bai
bdo xem xét cic trudng hop gia tai khac nhau va méi chi ding & dé xuit cach xdc dinh luc ép trong
mot sb trudng hop cu thé; mot nghién citu khac vé luc ép 1én ciu kién bé tong trén ban rung thong
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qua viéc thay ddi gia tai quan tinh [12]. Nghién cttu chi ra gidi han clia vat ra tai ddm bio mdy khong
mét 6n dinh khi 1am viéc va bién d6 dao dong khong nho qua.

Hién nay trén thi trudng Viét Nam c6 nhiéu don vi cung cip, chuyén giao diy chuyén san xuét
gach khong nung khac nhau, nhung nhin chung dugc phan ra lam 2 loai cong nghé chinh 13 day chuyén
cong nghé c6 mdy dic ép tinh va day chuyén cong nghé c6 mdy dic ép rung. Cong nghé ép rung cho
chét lugng va ning suit cao hon han cong nghé chi c6 ép tinh nhung né yéu cau phai dam bao cic
thong s6 k§ thuat hop ly ctia ban rung [13].

Miic dui c6 nhiéu nghién ctiu vé ban rung, nhung ban rung déng vai trod 1a mot cum cong tic phuc
vu cho may ép gach chua dudc xem xét cu thé dé nang cao hiéu qua lam viéc clia mdy va chit lugng
gach khong nung. Bai bdo nay dé xuit cic budc tinh toan thong s6 co ban ctia ban rung nhu bién do,
tan sd, thoi gian rung va cic thong s6 dong luc khac nhu do ciing 16 xo, luc kich rung, hé sé gidm dao
dong. .. trong t& hop may dic ép rung lam viéc v6i ché do va cham giita hdn hop bé tong c6 st dung
phé thai cong nghiép va Pallet.

2. Co s6 Iy thuyét xac dinh huc ép bé mit gach tao va cham trong

Luc ép bé mit gach dugc xac dinh thong qua so dd luc tac dung khi diic gach biang ép rung (Hinh
1). Theo [11, 14, 15] d€ khdi hon hop bé tong tach ra va va cham véi pallet 1am ting d4ng ké hiéu qua
lam chiit va tao hinh gach thi gid tri luc ép 1én bé mit hon hop khi diic Q, phai dudc xic dinh trong
mot mién gia tri nhat dinh (Qemin < Qe < Qemax)- Luic ép ndy phu thudc vao luc kich rung va trong
lugng clia cdc phan ti rung.

4 3
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(a) So d6 nguyén Iy may rung ép (b) So dd luc

1- Ban rung; 2- Khuon; 3- Tim ép; 4- Xi lanh ép

Hinh 1. So dd luc tic dung khi diic gach bing ép rung

Khi dic gach khong nung diung hon hgp bé tdng ban kho, do d6 gid tri luc dinh Q4 nhé ¢6 thé bd
qua. Bai bdao xem xét mdy dic gach rung ép phd bién hién nay véi khudn diic sap xép 24 vién gach
tiéu chudn theo phuong diing. Chiéu cao vién gach khi diic khoang 25 cm, d€ gia tri luc ép nam trong
mién gid tri da néu va trong qua trinh lam viéc tao va cham mot 1an trong mot chu ky rung thi Q,
dudc xéc dinh theo [16] c6 cong thuc (1).

Py

Opr + Or -

trong d6 Qp, 1a trong lugng hon hop bé tong trong 24 vién gach (N); Qg 1a trong ludng rung dong (N);

Qe = 0rn(0,39 1) )
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Py 1a luc gay rung (N) dugc xac dinh theo cong thuc (2).
Py = mora)2 = Kw* (2)

trong d6 myg 12 khdi lugng qua 1&ch tAm; r 12 ban kinh 1&ch tim; w 1a van toc géc va K 12 md men quan
tinh gay rung. Gia tri Py dugc xac dinh theo gia thiét 12 khudn va pallet khong tach khdi mit ban rung,
khi d6 d€ dAm chit hdn hop bé tong thi gid tri bién dd x,, va tin s6 wy, phit hp v6i cong nghé va rung
diic gach bé tong dugc xac dinh theo biéu thic (3) [17, 18].

x4 = (0,3 +0,8) mm; wp, = (154 +314) rad/s 3)
Céc cong thifc trong muc ndy sé 1a co s¢ d€ tinh todn, thiét ké ban rung va mdy diic rung ép & cc
phan tiép theo.
3. Nguyén ly lam viéc cia may rung ép

May dic gach khong nung theo cong nghé ép rung dugc mo ta theo Hinh 2. Qua trinh 1am viéc
ctia mdy thuc hién theo 3 giai doan.

I 23 4 5 6
NA/% »\,\2\\ IREIIIIAR NN \}\\K\/ﬂ
e BN\ /5_ _ / ANNNNNNNN _féN .
NN
e 2L BIGNEIN T IN TN NN N V\J
: NN
A T RE |

14/ \H E’ \H 110 \9 /

1- Xi lanh di chuyén khudn gach; 2- Cot dan huéng; 3- Khung may; 4- Gid giii chay ép; 5- Chay ép;
6- Lay gitt chay ép; 7- Xi lanh ning ha chay ép; 8- Gid khuon gach; 9- Khuon gach; 10- Ban rung;
11- Pallet (khay); 12- Co ciu gy rung; 13- Gdi chin cing; 14- Lo xo

Hinh 2. So d6 nguyén ly mdy ép rung

3.1. Giai doan 1 - cdp liéu

Khuon gach 10 dudc nang 1én nhd xi lanh 1; chay ép 5 dugc nang 1én nho xi lanh 8; tiép theo
pallet 12 dudc dua vao dit tu do trén ban rung; sau d6, khuon gach 10 va pit tong xi lanh 1 ha xudng
nhd trong lugng ban than ép chit pallet trén ban rung; co ciu clp liéu dua hdn hop bé tong vao va rai
déu vao khuén gach dong thdi may rung c6 huéng 13 lam viéc; khi nap va rai xong vat liéu, co ciu
clp liéu vé vi tri ban dau.
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3.2. Giai doan 2 - ép két hop rung

Chay ép 5 ha xudng nén hén hop bé tdong trong khuon gach 10, dong thdi co ciu gy rung 13 tiép
tuc hoat dong véi ché do ép rung.

3.3. Giai doan 3 - két thiic

Pong co ban rung ngling hoat dong; khudn gach 10 dudc nang l&€n nhd xi lanh 1; sau d6 chay ép 5
dugc nang 1én nho xi lanh 8; tiép dén pallet méi dudc dua vao va ddy pallet dang chifa gach sau rung
ép ra khoi ban rung dé bat diu chu trinh lam viéc méi.

4. Xac dinh cac thong s6 ban rung
4.1. Xdc dinh lyc kich rung

Trong qu4 trinh mdy 1am viéc ma khong st dung kep khuon thi diéu kién d€ khuon va pallet khong
tach khoi mat ban rung dugc xac dinh theo cong thic (4).

Po=Fu<) O )

trong d6 Fy, 1a lyc quan tinh do dao dong rung tao ra (N); 3,0 1a tong trong lugng nam trén ban rung
tham gia dao dong (N), dudc xac dinh theo cong thic (5).

D20 = Qui+ Of + Opr + Qee (5)

trong d6 Qg 12 trong lugng khuodn ép (N); fot = gpia1, qpe 12 trong luong hon hgp bé tong (N) va a; 1a
hé s6 lugng bé tong tham gia dao dong (do chiéu cao hon hop bé tong nhd hon 25 cm nén chon a; = 1)
[16]; Oy 1a trong luong pallet (N); Q. la trong lugng chay €p (N). T bai toan khuon diic c6 24 vién
gach, cic khéi lugng thanh phan dugc xac dinh nhu sau: khéi luong khudn 971 (kg), khdi lugng pallet
49, 6 (kg), khbi lugng bé tong 104 (kg), khdi lugng chay ép 218,4 (kg). Khi d6, may diic gach ép rung
c6 tdng trong lugng nam trén ban rung tham gia dao dong 30 = 13175 (N). Theo cong thiic (4), luc
kich rung t6i da cho phép d€ khong can kep khuon trén ban rung 1a Py < 3.0 = 13175 (N).

4.2. Kiém tra luc kich rung

Luc kich rung Py phai thda man luc ép 1én bé mit hén hop khi dic Q. theo cong thiic (1).
Khdi lugng ban rung dudc chon so bd theo kinh nghiém 12 400 (kg). Khi dé, trong lugng rung dong
Qr = 16079 (N). Khi luc kich rung Py < 13175 (N) thi Iuc ép 1én bé mit hon hgp khi diic Q, xic dinh
theo cong thiic (1) ludn nhan gid tri am, vi du Py = 10000 (N) thi gia tri Iuc ép 1én bé mit hdn hop bé
tong ban kho khi dic dudc xac dinh Q, = —788 (N).

Luc ép Q. la gia tri am, do d6 khi c¢6 va cham trong thi luc ép sé€ tic dong vao chay ép gach
c6 chiéu ngudc vé6i chiéu gia thiét trong Hinh 1, c6 nghia khi c6 luc rung Py theo gi4 tri tinh todn,
bé tong sé& ép vao bé mit dudi chay. Do gid tri luc ép Q, = 788 (N) nhd hon trong ludng chay ép
Qce = 2143 (N) nén chay ép khong tich khdi bé mit bé tong khi 1am viéc, do do, xi lanh chi can hoat
dong cho qua trinh nang chiy ép ma khong can tao luc ép trong qua trinh ép gach khi cic thong sb
ctia ban rung thda man cong thiic (3).
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4.3. M6 men qudn tinh cdn thiét dé'tao rung

M6 men quan tinh dudc lién hé véi luc quan tinh do dao ddng tao ra theo cong thic (2). Trong
thuc t&, dong co gy rung thudng dudc chon véi hai loai tbe do phd bién 1a 1500 v/ph tuong duong
tan sd 157 rad/s va loai 3000 v/ph tuong duong tan s6 314 rad/s. Bai bao s& khéo sat hai loai tin s6
nay dé xac dinh mo6 men quan tinh gy rung theo Iuc quan tinh & muc sau.

Vi du khi cho luc quéan tinh Py = 10000 (N) va tan s6 la 157 rad/s, mo6 men quén tinh giy
rung K dudc xdc dinh theo cong thic (2), ta dugc K = 0,4 (kg.m). Khi tan s6 1a 314 rad/s, ta dudc
K =0,1 (kg.m).

5. Khao sat cac thong sé ctia ban rung
5.1. Khdo sdt lyc rung phit hop diéu kién cong nghé

Céc thong sb ctia ban rung sé dudc khao st theo hai trudng hop clia gid tri tan s6 1a 157 rad/s va
314 rad/s. Bén canh d6 luc kich rung P ciing dugc xem xét tai mot s6 gia tri cu thé nhung phai ddm
bao theo phuong trinh (4).

Bai bdo tinh toan cu thé trudng hop tan s6 luc kich rung 1a 157 (rad/s) va luc quén tinh Py =
10000 (N) d€ khao sét c4c thong sd ctia ban rung.

Dau tién can xac dinh tdng do ciing 1o xo ¢ va hé s can dao dong b. D& ban rung lam viéc binh
&n, ché do 1am viéc phai xa diém cong hudng, ta c6 i; = wy,/wy, Vi wy, = 157 (rad/s) 1a tan s6 luc
kich rung va wy 12 tin s6 dao dong riéng. Theo [19] chon i = wy,/wy = 4, khi d6 tan sb dao dong
riéng wo = 40 (rad/s).

Bén canh d6 tan s6 dao dong riéng clia ban rung dudc xic dinh theo cong thiic (6).

wo = ,/Mio ©6)

trong d6 M 1a tdng khdi luong rung (bao gdm ca 3
ban rung), My = 1743 (kg). ) \

Tir cong thiic (6), tong do cing 10 xo dudc xac \
dinh ¢ = 2788800 (N/m). Mo hinh ban rung dudc 1 o &
chi ra trén Hinh 3, ban rung c¢6 4 cum 16 xo & bon
g6c, do d6 dd cing ctia mdt cum 10 xo la ¢; = \
c//4 = 697200 (N.m).~Hé sd cén dao dong khi c6 ké 1- P& ban rung gin vdi méng my; 2- Lo xo;
dén anh hudng ctia hon hgp bé tong, theo [19, 20] 3- Ban rung cung cic phan tii rung gan véi no;
dugc xdc dinh b = 1073.C. Tt d6 ta xdc dinh dugc 4- Cum co ciu giy rung
b = 2789 (N.s/m).

Phuong trinh dong luc hoc ban rung ctia may
ddc gach ép rung, thiét 1ap nhu phuong trinh la-
grang II, theo [19] xac dinh dudc phudng trinh vi phéan (7) va nghiém cta n6 c6 dang phuong trinh
dao dong (8).

Hinh 3. M6 hinh ban rung

Mok + bx + cx = Py cos(wpt) (7)
—ht xoh + Xo . Poe™" [(“% - wlzv) coswif + g (‘”3 + “’1%) sin wlt]
x=e "(xpcoswit + —— sinwqt) — 3
w1 2_ 2 2,2
Mo [(‘”O wlv) +4h ‘”lv] ®)

Py cos (wpt — @)

M. \/(w(z) —w? )2 +4w?,

Iv
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trong d6 w; = yJw] — h? v6i h 1a hé s can dic trung (N.s/m.kg); 7 1a thdi gian rung (s).
Nghiém binh 6n ctia phuong trinh (8) dudc thé hién theo phuong trinh (9) [19].
X = x4 cos(wpt — ) )

trong dé bién do dao dong x, dudc xdc dinh theo cong thic (10) va pha dao dong ¢ dugc xac dinh
theo cong thiic (11).

P
Xg = 0 (10)
Mo \/(w20 — wlzv)z + 4h2(1)12v
2h
¢ = arctan — 20— 14° 2 16° (1)
|w02 — w2

ly

Chon pha dao dong ¢ = 16°, x4c dinh dudc hé s6 dic trung i = 21 (N.s/m.kg).

Luc kich rung ting v6i ché do binh 8n Py = 10000 (N) va bién do dao dong ting v6i ché do binh
on x, = 0,24 (mm).

Khao sat phuong trinh dao dong (8) thong qua
phan mém Matlab véi cic thong sb dau vao My =
1743 (kg), wo = 40 (rad/s), wy, = 157 (rad/s), Py =
10000 (N), ¢ = 16°, h = 21 (N.s/m.kg) va diéu
kién ban ddu t = 0, x = xp,% = Xo. Thong qua
khao sat phuong trinh dao dong dudgc mo ta theo
dd thi trén Hinh 4.

Do khdi lugng rung 1743(kg) c6 gid tri kha
16n so véi khdi lugng bé tong 104(kg) nén hién

tugng va cham gitta khdi bé tong va khdi rung da LT weooss L he00d

dugc tuyén tinh héa theo dao dong diéu hoa ciia " os70n oot oos 0.08  0.10 PR XTT:
khdi rung, két qua cho & do thi Hinh 4 dang diéu (s

hoa. Tir dd thi Hinh 4 thiy ring thdi gian chuyén Hinh 4. PO thi mdi lién hé gidia bién do va
tiép 1a t., = 0,088 (s), & thdi gian nay bién do dao thoi gian lam viéc khi tin s6 luc kich rung la
dong 16n nhit x,max = 5,56 (mm). Sau d6 dd thi 157 (rad/s)

dao dong binh &n theo dudng hinh cos véi bién dd

binh 6n x, = 0,24 (mm) va chu ky dao dong #,, = 0,04 (s). Day sé 1a ché dd 1am viéc hiéu qué ctia
ban rung trong qua trinh didc gach khi dap ting gia tri bién do theo diéu kién (3).

Sau khi d4 xem xét trudng hop cu thé tan s6 luc kich rung 12 157 (rad/s) va luc quén tinh Py =
10000 (N), cic tinh todn 13 tuong tu vi cac gid tri khdc ctia luc quan tinh va tin sb luc kich rung dé
khéo sat cac thong sd clia ban rung. Cic két qua tinh toan dudc tdng hop theo Bang 1 khi luc quéan
tinh thay d6i tir 9000 (N) dén 13000 (N) théa mén cong thiic (4) va tan s6 luc kich rung xét cho 2
trudng hop phd bién 1a wy, = 157 (rad/s) va 314 (rad/s), cac thong sd két cAu va cong nghé clia ban
rung khong thay ddi bao gom, My = 1743 (kg), ¢ = 2788800 (N/m) va ¢ = 16°.

T Bang 1 ta c6 mot s6 nhan xét sau:

- Khi tan s6 luc kich rung w;, khong ddi va luc quan tinh Py ting thi bién d6 dao dong x, va mo
men quan tinh gy rung K ting trong khi thdi gian chuyén tiép dé€ chuyén sang ché d6 1am viéc binh
n 12 ., nho va thay d6i khong nhiéu, do d6 ¢., khong cin xem xét tiép theo;

- Khi tan s luc kich rung wj, = 314 (rad/s) thi bién d6 dao dong x,, rat nhd, khong thda man diéu
kién vé cong nghé trong cong thiic (3). Do d6 gid tri ctia tan sb luc kich rung w;, = 314 (rad/s) khong
dudc xem xét d€ Iua chon cho ban rung.
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Béng 1. Céc thong sd 1am viéc ctia ban rung khi tan s6 va luc ép thay ddi

Py =9000 (N) Py = 10000 (N) Py = 11000 (N)
wy, (rad/s)
X (mm) K (kgm) 1, () x,(mm) K (kgm) 1 (s) x, (mm) K (kgm) 1y (s)
157 0,22 0,37 0,092 0,24 0,4 0,088 0,25 0,45 0,091
314 0,05 0,09 0,057 0,06 0,1 0,066 0,06 0,11 0,055
Py = 12000 (N) Py = 12500 (N) Py = 13000 (N)
wyy, (rad/s)
X, (mm) K (kgm) 1,(s) x,(mm) K (kgm) 1,(s) x,(mm) K (kgm) 1(3)
157 0,27 0,49 0,092 0,3 0,51 0,091 0,32 0,53 0,09
314 0,07 0,12 0,057 0,08 0,13 0,056 0,08 0,13 0,057

- Khi tan s6 luc kich rung w;, = 157 (rad/s) va luc quan tinh Py phéi 16n hon hoic biang 12500 (N)
thi bién do dao dong x, mdi dim bio diéu kién trong cong thiic (3).

Tir nhitng nhan xét nay, d€ khuon khong bi tach rdi khoi ban rung va hiéu qua 1am chit tot hon ta
thﬁy lya chon bd thong s6 wy, = 157 (rad/s), Py = 13000 (N) 1a hop ly nhét, khi d6 bién d6 dao dong
X, = 0,32 (mm), md6 men quin tinh gdy rung K = 0,53 (kg.m), thdi gian chuyén tiép ., = 0,11 (s),
tong khoi luong rung My = 1743 (kg), tong do ciing 10 xo ¢ = 2788800 (N/m) va pha dao dong
@ =16°.

5.2. Khdo sdt bién do dao dong ciia ban rung khi do ciing 1o xo va khoi luong rung thay doi

Dé phit trién nghién ciiu cic loai may ép gach c6 téng khdi lugng rung thay déi, bai bdo xem xét
su thay ddi clia tong do ciing 10 xo va tdng khdi luong rung khi tan sd luc kich rung w;, = 157 (rad/s)
dé danh gia chinh x4c su Iua chon hop 1y céc thong sb clia ban rung phuc vu ép rung gach c6 hiéu qui
khong.

Céac thong s6 khong thay d6i clia ban rung khi khdo sat & trudng hop nay dudc xac dinh theo
Muc 5.1 1a wy, = 157 (rad/s), Py = 13000 (N) va ¢ = 16°.

Tong do ciing cua 10 xo dugc xem xét trong 2 trudng hgp la ¢ = 2788800 (N/m) va ¢’ = 2¢ =
5577600 (N/m). Téng khbi luong rung thay d6i xung quang gia tri xét & Muc 5.1 tr 1600 (kg)
dén 1900 (kg). Khi pha dao dong ¢ = 16° va do cling 10 xo ting thi hé sb dic trung ting h’ =
21,8 (N.s/m.kg).

Cic két qua tinh toan dudc tong hop theo Bang 2 d€ xac dinh bién dd dao dong khi tdng d6 ciing
10 xo0 va tdng khbi luong rung thay déi.

Bang 2. Bién d6 dao dong ting vé6i do ciing 10 xo va khdi luong rung thay di

Mo = 1600 (kg) Mo = 1743 (kg) M, = 1800 (kg) M, = 1850 (kg) M, = 1900 (kg)
X (mm) 7 (kg) x, (mm) 7, (kg) x, (mm) 7. (kg) x, (mm) 7. (kg) x, (mm) 7. (kg)

2788800 0,296 0,091 0,32 0,091 0,3 0,092 0,257 0,092 0,25 0,092
5577600 0,297 0,092 0,3 0,092 029 0,092 0255 0,092 027 0,092

¢ (N/m)

Theo Bang 2, khi tdng do ciing 10 xo va tong khdi lugng rung thay ddi thi bién do dao dong va
thoi gian chuyén tiép d€ chuyén sang ché do lam viéc binh 6n 1a thay ddi khong dang ké. Do d6, khi
tong khdi lugng rung thay ddi thi 10 xo dudc Iua chon dua vao tiéu chi kich thuée thiét ké va do bén
mdi ctia 10 xo ma khong phu thude nhiéu vao do ciing ctia né.
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6. Két luan

Dé tai da dé xuét dudc mo hinh nguyén ly may ép rung c6 va cham hgp ly, nham giam ding ké
luc ép can thiét so véi mdy ép tinh va mdy ép rung hién c6, tiét kiém ning luong va dat hiéu qua cao
trong qu4 trinh tao hinh va lam chit hon hop bé tong khi diic gach, ting tudi tho may va khuon diic
gach.

Bén canh d6, d6 thi mbi lién hé giita bién d6 va thdi gian 1am viéc khi tan s luc kich rung thay
ddi da dugc xay dung. Thong qua dd thi ta c6 thé xdc dinh dudc thsi gian chuyén tiép dé chuyén sang
ché do 1am viéc binh 6n 1a rit nhd, phit hop vé6i diéu kién cong nghé. Bién do dao dong va thdi gian
lam viéc binh &n ctia ban rung ciing dudc xic dinh ti d6 thi, tif d6 1am cin ci d€ khdo sét cac thong
s6 lam viéc.

Bai bdo da xic dinh dugc céc thong sb k§ thuat hop 1y clia ban rung thong qua qua trinh khéo sat
su thay ddi ctia cdc thong sb theo diéu kién thuc té dam bio cic yéu cau vé cong nghé rung gitip cho
may khi 1am viéc thi khudn khong bi tach rdi khéi ban rung va hiéu qua lam chiit t6t hon: bién do dao
dong x, = 0,32 (mm) hop ly nhit tuong ting véi tan sb luc kich rung wy, = 157 (rad/s) va luc kich
rung Py = 13000 (N). Ngoai ra, khi t6ng do cting 16 xo va tdng khbi lugng rung thay ddi thi bién do
va thai gian chuyén tiép dé chuyén sang ché do 1am viéc binh 6n thay d6i khong dang ké.

Thong qua két qua khio sat ndy, cac thong s 1am viéc chinh clia mdy nhu thong sb két cu, thong
s6 dong luc da dugc lya chon hop 1y, 1am co s cho viéc thiét ké, ché tao va khai thac mdy diic gach
khong nung c6 thé 1am viéc dong bo trong day chuyén thiét bi tu dong héa véi cAp phdi vat liéu va
kich thuéc gach san phdm khac nhau.
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