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NGHIEN CUU XAC BINH CAC THONG SO CO BAN
CUA CO CAU MIET RUNG CHO MAY TRAT VUA TUONG

Trin Vin Tudn'

Tom tat: Khi trat miét, dé tAm miét rung c6 thé truot trén cac I6p viva va cac I6p vira trurot trén nhau thi ap luc
phép tuyén, tiép tuyén va tbc do triot cia né cé moi tvong quan nhét dinh. Cong trinh nay nhdm giai quyét
mot s6 van dé vé viéc tinh toan, lira chon céc théng sé kha thi cla tdm miét rung trong qué trinh trat, lam co
s6 dé thiét ké, ché tao co cau miét rung la cum cong téc chinh ca may trat vira tuong mét I6p va khai théc
hiéu qua may trat ban twr dong.

Tirkhéa: Trat: tAm rung; may trat ban tw déng.

Summary: To the vibration plate can slide on the mortar and plaster layers slide over each other, the normal
pressure, the tangent pressure, sliding speed and its correlation given. This study aims to resolve some of
the problems of the selection, calculation of parameters of vibration plate as a basis fo design and
manufacture and exploit semi - automatic plastering machines.

Key words: To plaster; vibration plate; the semi-automatic machine.
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(® 1.patvanged

& trong nwére, tai lidu vé tinh toan, thiét ké cac loai may trat twérng hau nhw chwra c6. Dé cé thé ché
tao dwoc may trat téng, can nghién ctru nguyén ly ciu tao mét sd may da céng bd nhdm dé xuét nguyén
téc tich hop cac co ciu, tao thanh may kiéu méi (Hinh 1), ¢6 cac co ciu gon nhe, hop ly hon dé tor dé lam co
s& tinh toan thiét ké va ché tao may trat ban tw déng, cé gia thanh ha cé thé trang bi cho tirng nhém tho hd
lam viéc trén cac cong trudng xay dwng & Viét Nam.

f
N ) Bai toan trat miét tinh vira bé tédng xi

mang bang tAm miét da duoc cac tai liéu [5,6]
nghién cru chira rang: D& tAm miét khi trat co thé
trwot trén céac |&p viva va cac lop viva truot trén
nhau, thi ap lwe phap tuyén, tiép tuyén va toéc do
trugt co mbi twong quan nhat dinh.

May trat vira twdng ban tyw déng ZB800-
2A/2B va EZ VISTA-TUPO 4 ctia Trung Quéc co
Hsl nang suat bang 08 tho hé dwoc quang céo trén

£ mang c6 théng sbé kj thuat & Bang 1. Cac may

L \ ‘\2 nay cé str dung tAm miét rung thudc cum cong
_Hinh 1. So do nguyén ly céu tao may trat t:ic czhmhAcua,mayntrat’ rlhu:ng Fr-on‘g t"an,g tho'jg

1.Co céu tang chinh ngang dam béao chiéu day I6p can trét s0 ky thuéat may khong deé cap toiva con ittai liéu
2.Banh xe di chuyén may khi chuyen vét trat lién quan dwoc cong bd. Cong trinh nay nham

3.Cum trat cd lap co cau rung 4.Thap co dinh =T 2 P % ko Ak i -

5. Cap nang thiét bj trat 6. Thép truot gidi quyst mot s6 van de ve viéc xay dung mo

7.Thanh truot dan huéng thiét bj trat 8. Cap nang thap triot phu  hinh tinh toan va xac dinh céac théng so kha thi

9. Thanh gidng 10. Cum téng chinh géc nghiéng thap > A g T S
11. Doi trong dat phia dwoi, phia trong chira cac cum toi nang ctia co cau miettrong qua trinh trat miet rung.
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Bang 1.Théng s6 ky thuét mot s6 may trat

Stt Théng sé ky thuat
q Model Zb800 - 2A(2B) EZ VISTA-TUPO 4
2 Bong co - Dién ap 2,2KW - 220V 2,2KW - 380V
3 N&ng suat 55 m%h (30-60) m¥h
4 Bé rong viva 1 1an trat 0,8m (0,6-0,8) m
5 Lwgng vira chira 100 Kg >
6 Do day viva trat 2 -25 mm 2 -30 mm
T Kich thuwéc may 1,35x0,8x0,5m 0,8 x0,65x0,5m
8 Khéi lwgng may 240 kg 110 kg
@ 2. M6 hinh va i giai cum trat miét rung
2.1 Mo hinh nguyén ly
2

Hinh 2. So d6 céu tao cum trét miét rung

1. Con J&n 2. Thanh chéng 3. Vit san vdy 4. Budng chira vira
5. Goi dan hoi A 6. Goi dan hoi B 7. Co cau gay rung

o

3
x

\\\ \zY

7®

CNNEW NN X

; Y ;
Hinh 4. So do nguyén ly cum miét rung
1.Twong 2. Vira trat 3. Tam miet
4. Phan t&r dan hoi 5. Cum gay rung
X

Hinh 5. M6 hinh tinh cum miét rung
1. Goi dan hoi B 2.Tam miét rung
3. Trong tam G cua ca hé 4. Goi dan hoi A
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_Hinh 3. Cum tam miét
1. Goi dan hoi A 2. Tam miét rung
3. Bdng co gdy rung 4. Goi dan hoi B

600

Hinh 4 1a mé hinh nguyén Iy cum miét rung. G6i A,
B vira d& phan tlr dan héi 4 vira cho phép tAm miét 3 xoay
duwoc. O, la trong tam tAm miét, O, va O, la trong tam cla
khéi viva chira trong viing trat miét rung va G la trong tam
ca hé, tai d6 dat co cu gay rung bang khéi léch tam cé ché
dd lwc kich rung F.. TAm miét can 1ap dat véi goc nghiéng
 dam bao dé vira co thé tw chay vao viing trat miét, géc 6
xemtrén Hinh 4.

Hinh 5 la mé hinh tinh cum miét rung. TAm miét
rung hinh chir nhat, dwoc ché tao tir thép chiu ma sat. TAm
miét 1&p v&i 02 gbi A, 02 gbi B, cac gbi dan hdi A, B 1a phan
tr 16 xo cao su lién két [3], co két cAu dang khép tru hodc
dang khéi chr nhat réng 16i va c6 bu Iéng, nén mé hinh tinh
coi ching nhw 16 xo tru chiu kéo nén, cé nghia dao ddng
theo phwong OY nhé cé thé bé qua. Dé tAm miét chi co
chuyén déng tinh tién nhw trong tam G cla hé, c6 nghia
tAm miét khéng bj xoay dam bao cho twéng luén phang,
theo tailiéu [2] can didu kién sau:

(Y,—0,035).C, = (L,'—0,035).C,

LyiCi=LyCy (1)
Coé nghia:
L,>L,thiC,>C, (2)

trong do: Y., L,, L,, L, 1a kich thwée, xem hinh 5; C,, C, 1a
dé cleng cta gbi twong rng.
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2.2 Phwong trinh viphén va loi giai
M6 hinh tinh Hinh 5, theo cac tailiéu [1, 4] c6 phwong trinh vi phan chuyén déng va nghiém nhw sau:

Mi+bx+ Cx = F,Coswt (3)
Nghiém binh én cuéng birc:
x = x,Cos(wt-) 4)
Fa a)
X =
My/(ax - ) +4k’0’
gPp=——-s H
8P -
x Y A 3 3 a 0y ~ £ 3 X N‘S v R r - 2 T ~ £
trong do: M |a khoi lwgng rung cla ca hé, kg; b la hé so giam chan, — ; C la tong do clrng cua 4 goi d& tam
; _ b
miét, Nm; mlatansolwckichrung, ra% (plagdcléch pha gitra dao déng va lwckich rung,rads; h= ﬁ

la hé sé giam dao déng, ys D@, =J% la tAn sb dao déng riéng cla hé, 1’3%.
T diéu kién cédng nghé dam lén hén hop bé téng va vira, ciing nhu dap (rng buéc dau trong cdng
tac thiét ké may trat miét rung, can tinh toan lwra chon cac thong sé sao cho dam bao didu kién:
0,3mm<x,<0,8 mm (6)
Ngoaira, do tm miét c6 dao dong sé tao ra lwc phap tuyén F, = M.X', trong d6 M la khéi lwgng rung
theo phwong twong trng,  |a giatoc rung. Ché dé rung sé dwoc lwa chon ti thire nghiém.
@ 3.Tinhtoanvachonso bd mdtsoé théng s6 cum trat miét rung
3.1Céac théng sé da biét va tinh chon métsé théng sé lién quan
3.1.1 Céc théng s6 da biét

Tbe dé trat V =5 m/ph dwoc tinh chon qua théng ké cac loai may da 4p dung trong thue té va kiém tra
bang thuc nghiém, théng sé nay lam co s dé tinh toan, thiét ké cac co cAu nang cum trat miét rung: a) Tan
s lwc kich rung bang tan sé dong co gay rung w = 314 (rad/s); b) TAm miét dwoc ché tao tir thép: Khébi
lwong riéng y = 7850 (kg/m°®), kich thwére: Daix Réng x Day =LxBx &= (0,6 x0,2x0,01) (m), cé khéi lwong
m,=L.B.5.y=0,6.0,2.0,01.7850 =9,42 (kg); c) Goc 15° <8 <45°, chon 8 = 20°; d) Vira trat cod khdi lwong thé
tich y, = 1500 kg/m’.

3.1.2 Cac théng s6 can tinh chon

a) Khdi lwong viva trat cé trong ving trat (Hinh 4): Khéi lwong viva trat tham gia dao déng ndm trong
khéi l&ng tru c6 day 1a hinh thang vuéng CHMN (Hinh 4). Dé dé dang trong viéc tinh toan ta chia khéi viva
tratthanh 2 phan: phan thir nhat cé khéi lwong m, nam trong khéi lang tru co day 1a hinh chir nhat CDMN thé
tich 1a V,, phan thi hai c6 khédi lbong m, ndm trong khéiling tru cé day la tam giac vudng DHM thé tich1a V.

Dwa vao cac quan hé hinh hoc trén Hinh 4 tinh dwoc céc thé tich V,, V, va khéi lwong vira trat cé
trong vung trat:

LBE
my =Vyp = =11 (kg) (7)
cosB
1.B%sin 0.
m =V, = L0 (k9) Q
my, =m, +m; (kg) (9)

trong do: E = 2.10” m |a chiéu day I6p twérng can trat; L= 0,6 m |a chidu dai tAm miét (chiéu dai vét trat); B =
0,2m la chiéu rong tAm miét; 8 = 20° 1a gbc tao béi tAm miét va phwong théng dirng. Thay vao (7), (8), (9) ta
cdém,=3,83(kg); m,=6,16 (kg); m,=9,99 (kg).
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b) Xac dinh toa d6 trong tdm G cla co hé: pédé dang trong viéc tinh toan, dat vao co hé mét hé truc
toa d6 OXY voi O (0; 0) la géc toa dd (Hinh 4, Hinh 5). Dwa vao cac quan hé hinh hoc ta xac dinh dwoc toa
décactrongtdm O,, O,, O, nhw sau:

0,= (X0 Yo,) = (8/2;B/2) = (5.10%,0,1)m;

0,=(X..: Yo,) = (E/2Co0s8; B/2)=(0,010642;0,1) m;

Bsinb | E By - 0,441,0,06667)m.
3 cosB 3
Dé tinh toa dd trong tam G ta dung céng thirc sau:

x 2Ky _2mb g (10)
¢ sz ¢ Em,-

0,= (X Yes) = (

Thay toa dé cac diém O,, O,, O, va cac khdi lwgng: thm miét - m,; vira - m,, m, vao céng thirc (10) ta
c6: X, = 0,011767 (m) = 11,767 (mm); Y,, = 0,089426 (m) = 89,426 (mm); Vay L, = Y, - 35 = 89,426 - 35
=54,426 (mm); L, = 130 - 54,426 = 75,574 (mm).

¢) Xac dinh khéi lwong rung:

M =m, + m,, + m;; trong d6 khéi lwgng vira trat co trong vung trat m, = 9,99 (kg); Khdi ligong tam miét
m, =m,, =(0,6.0,2.0,01).7850 = 9,42 (kg). Khéi lwong co cdu gay rungm, = 5,3 (kg) =>M=9,99+ 9,42 +
5,3=24,71(kg). Néu ké thém khéi lwgng céc chi tiét gén kém theo, thi khéi lwgng rung chon M = 25kg.

d) Xacdinh hé s gidm dao déng: h= % .Theotailiéu[1, 3]hésb gidm dao dong b dwoc tinh chon

nhw sau: b = (2+7).104.L.H, = 5. 104.0, 6.0, 05549 = 1664, 7 (N.s/m). Trong d6 H,, 1a chiéu day trung binh
clia vira trong vung trat:

( = -hB.sinG!)+E9 [ O’gﬁo +0,2.sin20(’]+ 0’2(2)0
H,=-2" O =18 O = 0,05549m
2 2
Ve DO g0 2
2M 225
e) Xac dinh téng d6 ctrng cac gbi dan hdi. Tir cong thirc (5.a) biét Fuxam;M:h tim mo
X, = £ ; x =0,0005m; F,=660N; w=314 rad/s
M\/((ng —032)2 +4hw*
0,0005 = e =0, =383%,5 rad/s

25 (0 -314%)7+433,3°.314°

trong do cac gia tri F,;x,;® dwoc chon xuat phat tir céng nghé dam lén viva [1,4] va cac may trat da quang
cao, nhw ZB800.

Tl cdng thirc tinh tan sé dao dong riéng o, =, }% , biét @, = 383,5 rad/s; khdi lvgng tham gia dao

dong M =25kg, ta duoc C:3677010;£ :
m

Biét C, nhoy cong thire C=2(Ca+Ch) ; tim Ca;Cs . Tir biéu thire (1) ta co:

Coole. ¢ 4, O30T o Cat G Li¥ls . ¢ sh to6tmmy;, L =75,5740mm)
e 5 7 2 e, 7,

Vay tbng dd clrng clia hai gbiAva haigdiB 1a: 2. C, = 2137585 (N/m); 2. C, = 1539425 (N/m).
3.2Khao satmét sé théng sé

Cho thay dbi 0 vé dé thj x, (6). Khi goc 0 thay dbi tir 0 do (tAm miét song song véi tuwdng trat) dén 45
dd, bién dé rung thay déittr 0,351mm dén 0,632mm phi ho'p véi cong nghé rung lam chat hén hop bé téng.
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Béang 1. Khéo séat méi quan hé Xa (8), khi biét: F, = 660 N; E = 0,02m; B = 0.2 (m);

y,=1500kg/m3; m,,=9,42 kg ; w =314 rad/s; C = 3677010 N/'m

T 8 =var M H,, b h w,
(&) (kg) (m) (Ns/m) (1/s) (rad/s) (mm)
1 0 18,32 0,02 600 16,3755 448,01 0,351
7 10 21,5012 0,03767 1130, 1 26,2799 413,54 0,413
3 20 24,7074 0,05549 1664,7 33,6883 385,77 0,49
4 30 27,8769 0,07309 2192,7 39,3283 363,18 0,571
5 40 30,9896 0,09039 2711,7 43,7518 344,46 0,626
6 45 32,5391 0,09899 2969,7 45,6328 336,16 0,632
7 50 34,1094 0,10772 3231,6 47,3711 328,33 0,621
8 60 37,5085 0,1266 3798 50,6285 3134 0,553
9 70 42,1602 0,15245 45735 54,2395 295,32 0,436
10 75 46,016 0,17387 5216, 1 56,677 282,68 0,357
11 80 53,1781 0,21366 6409,8 60,2673 262,95 0,259
12 85 73,9569 0,32909 9872,7 66,7463 22298 0,139
13 90 5,88.10'° 3,27.10" 9,8.10' 83,3333 0 0
Xa(mm)
0.7
- 40:0.62 45-0-23;20!621
i 30:0.571 4
G 20:0.49 60:0.553
70:0.436
0.4
75:0.357
0.3 t t
80:0.259
0.2 85:0.139
0.1
90:0
0
o 10 20 30 40 50 60 70 80 90 100
0 (°)

Hinh 6. D4 thi quan hé Xa (0)

Bang 2. Khéo sat moi quan hé X,(E). Chon trudc tir Bang 1 mét gia tri © = 20° va chon F, = 660 (N);
B=0,2(m);L=0,6(m);Y,=1500kg/m’; m,, =9, 42 kg ; w = 314 rad/s; C = 3677010 N/m

T F, E =var M H, b h w, X,
(N) ) (kg) (m) (Ns/m) (1/s) (rad/s) (mm)

1 660 0,2 21,259 0,03633| 1089,9 25,6338 415,888 0,408
2 660 0,4 21,643 | 0,03846| 1153,8 26,6553 412,182 | 0,4164
3 660 0,6 22,026 0,04059| 12177 27,6423 408,582 0,4249
4 660 0,8 22,409 0,04272| 1281,6 28,5957 405,076 0,4337
5 660 1 22,792 | 0,04484| 13452 29,5104 401,658 | 0,4427
6 660 1.2 ZaNeS 0,04697| 14091 30,4013 398,325 | 0,4518
7 660 1,4 23,558 0,0491 1473 31,2633 395,074 | 0,4612
8 660 1,6 23,941 0,05123| 1536,9 32,0977 391,901 0,4707
9 660 1,8 24,324 | 0,05336| 1600,8 32,9058 388,803 | 0,4803
10 660 2 24,707 0,05549| 1664,7 33,6888 385,778 0,4901
1 660 2,2 25,091 0,05761| 1728,3 34,4406 382,815 0.5
12 660 2,4 25474 | 0,05974| 17922 S LT 379,926 0,51
13 660 2,6 25,857 0,06187| 1856,1 35,8916 377,102 0,52
14 660 2,8 26,24 0,064 1920 36,5854 374,339 | 0,5299
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X, (mm) Pé thi X, -E

0,6
0,55

0,5 /,;*"'/
0,45 . /,..-"’

0,4
0,35

0,3 -

o o5 1 15 2 25 3
E (cm)
Hinh 7. Dé thi quan hé X,(E) Hinh 8. Méy tréat cing cum trat miét rung

do nhém téc gia bai bao thiét ké ché tao

T Bang 2 va Hinh 7 thay rang gia trj bién d6 rung khéng virot qua 0,53 mm khi chiéu day I6p vira trat
téng 2 mm dén 28mm, ddm bao qua trinh rung lam chat vira twérng phi hop véi céng nghé rung va lam chat
hén hop bé téng cétliéu nhé néi chung.
(® 4.Kétluanvakiénnghi

T cac két qua khao sat va nhan xét trén cho phép tién hanh thiét ké, ché tao va thwe nghiém cum
trat miét rung cho may trat ban tw déng (Hinh 8). May trat twéng mot Iép TT-01 do tac gid cung nhém céng
sw ché tao co cac théng sb co ban cla tAm miét rung véi kich thudc chiéu rong 200mm, chiéu dai 600mm,
chiéu day 10mm, téc dé nang V = 5 m/ph; géc nghiéng tAm miét so véi phwong ding 0 = 20°, tAn sé rung o=
314rad/s, lyc kich rung Fa = 600N da trat dwoc 02 vét lién ké, dam béo dd phang nhén va dé bam twong can
thiét; may dang tiép tuc dwoc khdo nghiém hoan thién, hop Iy héa cac théng sé co ban nheé cac tinh toan da
trinh bay & trén dé sém dwoc ing dung trong cudc séng.
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