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Tom tat: Bai b&o trinh bay phwong phdp nghién cieu md hinh déng liwc hoc ciia té hop mdy nghién sang di
dong trén co sé so do nguyén Iy ciia may thuwe, xdy dung diroc hé phwong trinh vi phan chyén dong ciia may,

thiét ldp chirong trinh tinh cho phép chay mé phong cdc théng sé dong liec hoc, so sanh két qua cdc thong sé

déng hee hoc ciia mé hinh xay dung, tinh todn 1y thuyét véi do dac bang thiee nghiém, tir @6 danh gid s ding

dan ciia mé hinh Iy thuyét, lam co sé dé tinh todn khdo sat tiép theo phuc vu viéc nghién citu, thiét ké té hop

may nghién sang di déng tai Viét Nam.

Tir khéa: T6 hop méay nghién sang di dong, thong sé két cu, thong sd dong luc hoc

1. PAT VAN PE

T6 hop may nghién sang di dong sir dung hop
sang rung vO hudng, day 1a loai hop sang dugc su
dung trong nhidu nganh va linh vuc nhu san xuét vét
liéu xay dung. T6 hop may nghién sang di dong 14 t6
hop may nghién sang chuyén dung, cong suét nghién
sang vat liéu da khong 16n, dam bao tinh co dong,
dap tng duoc nhimg yéu cau trong xdy dung cac
cbng trinh quén su diac biét nhu xay dung duong
ham quén sy tai cac vONg rimg nai ¢ Viét Nam.

Céac cbng trinh nghién ciu vé to6 hop may
nghién sang di dong it dugc cong bd, tuy nhién
viéc nghién ciru vé may sang rung lai thu hat dugc
Sy quan tdm cia céc vién nghién ciu va rat nhiéu
cac nha khoa hoc trén thé giéi nhu cong trinh
nghién ciu vé may sang rung (Bauman.V.A,
1977) d& dwa ra mo hinh tinh todn dong luc hoc
cia may sang rung o dang don gian,
(CamoxaukoB M. SI. 1970) da trinh bay co sé
khoa hoc xac dinh cac thong sé dong hoc va dong
luc hoc cia may phan loai vat liéu st dung hiéu
ung rung, (Delxov Nicolaievich, 2015) tinh toan
nguyén Iy rung tu can bang trong may sang rung,
(Sergio Baragetti, 2014) xdy dung phuong phap
tdi wu v6i may rung 1én, (Nguyén Vin Vinh,
2006) da dua ra mo hinh tinh todn dong luc hoc va
hé phuong trinh chuyén dong cua may sang rung
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voi 2 bac ty do theo 2 phuong XY, (Tran Vian
Tuan, 2005) da dé cap dén mot sb bai toan ly
thuyét lién quan dén qua trinh rung dong ciia may
sang rung. Do vdy, dé nghién ctu vé t6 hop nham
ning cao ning sudt va hiéu qua 1am viéc thi
nghién ctu dong luc hoc ciia t6 hop may nghién
sang di dong 12 khéng thé bo qua.

Trong pham vi bai b&o s€ trinh bay phuong
phap xay dung mé hinh dong luc hoc cia t6 hop
may nghién sang di dong va khao sat cic thong s6
dong luc hoc cua td hop.

2. NOI DUNG NGHIEN CUU

2.1. Giéi thi¢u nguyén ly két ciu va lam viéc
ciia to hop may nghién sang di dong

T6 hop may nghién sang di dong str dung nguyén
ly rung tan s6 cao d6i véi hop sang va mat sang. Vat
liéu da hoc sau khi dugc chuyén vao khoang nghién
clia may nghién sé roi thang xuéng mit sang cia hop
sang rung. Nho lyc rung manh vat liéu vira chuyén
dong vira “nhay” trén mat sang tao ra qua trinh phan
loai vét liéu. So do két cau cua to hgp may nghién
sang di dong duoc thé hién chi tiét trén hinh 1. Khi
dong co 6 1am viéc s& truyén chuyén dong quay cho
banh da 8 ctia may nghién 7 va tryc léch tim 2 cila
hop sang 10, banh da quay s& tao ra lyc nghién da
cia ham nghién, truc léch tam trén hop sang khi
quay sé tao ra lyc ly tim tac dung 1&én hop sang, hop
sang dugc tua trén 4 goi 10 xo 1 dat trén khung 3 nén
s€ tao ra mot h¢ dao dong v6 hudng.
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Hinh 1. a. Hinh dnh; b. So'dé két cdu té hop mady nghién sang di dong.
1- Lo xo hdp sang; 2- Cum gdy rung hép sang; 3 - Khung may; 4- Cum bdnh dan déng cia dong co;
5 - Chan khung; 6 - Péng co dan déng; 7- May nghién; 8 - Banh da mdy nghién; 9 - Mang vt liéu;
10- Hop sang rung vo huong.

2.2. Xay dung méd hinh ddng lwc hoc cia td
hop may nghién sang di dong

a. CAc gid thiét dé xdy dung mé hinh

Pé xay dung duoc mo hinh dong luc hoc sat véi
thyc té, ta chap nhan cac gia thiét sau:

- Khung méy cimg tuyét d6i. May nghién va
dong co dan dong dugc gin cimg 1én khung may,
hop sang duoc gin trén 4 10 xo dat trén khung may,
toan bo khung may ding trén 4 chan dan hoi;

- Phan khéi lugng léch tim trén may nghién rat nho
s0 véikhdi lwong quay ciia banh da nén c6 thé quy dan
vé khéi luong banh da va c6 tm quay Ia truc banh da;
Khoi lwong con lai cia may nghién va dong co din
dong duoc quy dan vé khdi luong khung méy; Trong
tdm may nghién nam tring tam truc quay banh d3, luc
nghién d4 dt tai trong tim may nghién;

- Coi khéi tam ctia hop sang khong tring voi tim
hinh hoc: Cu thé khdi tim cach canh trai ciia hop
sang la I, va canh phai 1a I, va canh trén I1a by, canh
dudi 1a by;

- Day dai ctia b truyén lyc du cing dé khong xay
ra hién tuong truot, tan s6 dao dong ciia hop sang
khong thay ddi, cong suit dong co du cho qua trinh
nghién sang dong thoi, tbc d6 vong quay dong co on
dinh trong qua trinh 1am viéc;

- Coi toan bo may bb tri trén khung dbi xtimg theo
truc doc may.

- Coi 1/3 khéi luong vat lidu trén sang dao dong
cling véi sang (liy theo kinh nghiém vé méy sang va
mot s6 tai lieu da tinh toan (Tran Minh Tuén, BUi
Khic Gay, 2013).
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b. Xay dwng mé hinh dong luc hoc

Dé thuan lgi cho viéc thiét 1ap mo hinh toén ta
dat hé toa do gbc XOY trén mat dat tai chan khung
trude (hinh 2) vi tri ban dau ciia may.

XC«Yx - Hé truc toa do c6 tam trung vai trong
tam khung may tai thoi diém ban dau;

Jk - Md men quén tinh khdi lugng to6 hop may
nghién sang di dong;

XC’sy - Hé truc toa d6 di déng gin véi hop sang;

Xs, Ys- PO dich chuyén cua trong tim hop sang
theo phuong x,y;

XC’y - Hé truc toa do di dong gin v6i khung may;

Xk Yk - PO dich chuyén cua trong tim khung may
theo phuong x,y;

Ly, Loy, Lg, Loy - Khoang cach tir trong tdm cua
may dén tAm quay cua truc tim banh da may nghién
va tam dong co theo phuong x,y;

Rpq - Ban kinh ciia banh da méay nghién;

o, wpg, Wa - Van tdc goc cua truc léch tdm hop
sang, banh da may nghién va dong co;

Pn - Luc kich dong may nghién theo phuong
thang dimg (phuong y) 1én khung;

Cy3 (= Cy), by, by, - Do cting va hé sb dap tat
dao dong theo phuong ding cua 10 xo bén tréi va lo
X0 bén phai chan khung may;

Cyxs (= Cy), by, by - Do cling va hé sb dap tat
dao dong cuia 10 X0 theo phuong ngang bén trai va
bén phai cta chan khung may;

Do cing va hé s6 dap tit dao dong cuia cac 10 xo
hop sang dugc dic trung bang cac do cimg C va cac
giam chén gia dinh 14 b.
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a)
Hinh 2. a) M6 hinh déng luc hoc

3. THIET LAP PHUONG TRINH VI PHAN
CHUYEN PONG

Ta sir dung phuong phap Palambe dé thiét lap
phuong trinh vi phan chuyén dong ciia t6 hop may
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b)
b) M6 hinh déng luc hoc tuwong dwong

nghién sang di dong.

Pua thém céc thanh phan lyc quéan tinh theo phuong
X,Y vamd men quéan tinh theo truc Z vao t hop cac luc
tac dung 1én hop sang va khung may (hinh 3).

Yos

)

b)
b - So' do Iyc tic dung 18n khung may

Hinh 3. a - So' d6 hiee tdc dung 18n hép sang;

lap trong hé phuong trinh duge lay tir cac tham s6
thuc ctia may 1am thuc nghiém.

Sau khi tinh toan rut gon ta thu dugc hé phuong
trinh (1) gom 6 phuong trinh vi phan

Tién hanh viét cac phuong trinh tac dung Iyc 1én
hop sang rung va khung:

Dat u;=2Cy; U=2bys, ..., Usx=Dhys(q3d1+0sd>)-
busLc(G1+02) 1 cac gié tri hing sb theo cac bién doc

Im.X +U;.X, +U, X, + Ug 0@ +U, .0 =u,.sin(ot)

MY +Ug.y,+ Uy, +Ug.0 +Ug.0 =Ug.(00t)

030 + (U0 +Uy, )0 + (U0 +Upy + U,y +U X, +

FU, Y+ U X )0 + Ujg X, + Uy X+ Uy Y+ U, Y, =U,,.SinN(ot)
M X+ Ugg X, + Uy Xy + Uyg. O, + Uy, 6,

HUy; Xy + Uy X, + Uy +Ugg.0 =0

DM Y Ck+u3l'yk + u32yk + u33 'gk + u34 'gk

Uy Y+ u36.ys+u37.6+u38.9—%.[ Sin(@yt) + [sin(@,,t)[] =0
D‘]k'é.k +(Ugg 0y + Ugg )gk +(Ugg Oy + UggXy + Uyy Yy + Uygy Xy +
FUL Y, Uy X, F Uy, + Uy X, + Uy Yo+ +U,0 + U,y O, +

+U50.0 + u51)'€k + u52'xk + u53'yk + u54 'Xk + u55'yk +

(1)

. . . P ) .
+Ug, Xg + Ugg Yo+ Ugg X+ Ugg Yo+ Ug, .0 + Ug, .0 — 7”.[ sin( o, t)+ |S|n(wbdt )|1.d » =0
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Trong d6o: X e = X o + Xy

X =X, +b0, + X+ Xg;

4. KET QUA TINH TOAN LY THUYET
MOT SO THONG SO PONG LUC HQC CUA
HOQP SANG

Tién hanh chay chuong trinh véi bo thong sd cila
t6 hop may nghién sang di dong vdi phan hop sang
theo nguyén mau méy sang rung thyc té sir dung trén
cong truong ma s6 NLS-382/3 (Tran Minh Tuén,

Chuyénvihip sangthes phomg s m)

i
a = 4 1= ST.glan sy 10

Yck:Yok+yk;
Y =Y, ,+a0,+ VY, + VY,

2013) dang st dung tai cong truong Li doan 72-
BTL Coéng binh khi théng s6 1am viéc & vén toc truc
Iéch tim hop sang o= 125 rad/s.

Trong pham vi bai bao chi khao sat cac thdng sd
dong luc hoc vé chuyén vi, van tdc va gia toc cua
hop sang s& cho ta két qua biéu dién trén cac do thi
hinh 4, 5, va 6 nhu sau:

<10 Chuyén vi hdp sang theo phwong Ys
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Hinh 4. D6 thi 1y thuyét chuyén vi hgp sang rung theo phirong x va phirong y

wan tdc hdp sang theo phwong Xs
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Hinh 5. D6 thi Iy thuyét vin toc hop sang rung theo phirong x va phwong y
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Hinh 6. D6 thi 1y thuyét gia toc hdp sang rung theo phirong x va phwong y

Str dung phuong phéap hoi qui tong binh phuong
gia tri, tién hanh hoi qui gid tri chuyén vi, van toc va
gia toc hop sang. Gia sir v6i chuyén vi 16n nhat cia
hop sang a(m), ta xac nhan cac gia tri 16n nhat cia
chuyén vi theo cac chu ky khac nhau trén do thi 1a
ay, ay,...,an , VOi n dit 16n, khi d6 chuyén vi hop sang
dugc xac dinh theo cong thirc sau:

2 2 2
az\/:;11+a12+...+an
n

(2)

Tuong tu ta Ciing tinh cac gia tri van toc va gia
tdc ciia hop sang; Toa do trong tim hop sang khi
dung yén (vi tri ban dau) 1a 0, tinh toan cho két qua
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chuyén vi ciia hop sang rung theo phuong x tir -
4.0x10° + 4.0x10° (m), theo phwong y tir -5.0x1073
+ 5.0x10% (m); Van téc cia hop sang rung theo
phuong x tir -0.25 +0.25 (m/s), theo phuong y tur -
0.38 +0.38 (m/s); Gia téc cua hop sang rung theo
phuong x tir -20+20 (m/s?), theo phuong y tir -36
+36 (m/s?).

5. KET QUA KHAO SAT THU'C NGHIEM
MOT SO THONG SO PONG LUC HQC CUA
HOQP SANG

a. Piéu kién 1am thyee nghiém

- Lam thuc nghiém trén may thyc tai cong truong
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thi cong, may dugc dit trén nén bé tdng nén co thé
coi nhu cimg tuyét d6i. P4 hoc dem nghién sang co
d6 cing trung binh o,= 200 Mpa.

b. Két qua thuwc nghiém

Két qua tién hanh do dac thuc nghiém trén méy
thuc ¢ ché d6 1am viéc véan tdc truc 1éch tim hop
sang w= 125 rad/s cho ta két qua biéu dién dudi
dang db thi du6i day:

ChuweEmn wi hdp sanmng theo phuurong »x
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Hinh 7. Dé thi thwe nghiém chuyén vi hép sang rung theo phwong x va phirong y
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Hinh 8. D4 thi thuwec nghiém vin toc hp sang rung theo phwong x va phirong y
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Hinh 9. D6 thi thuwe nghiém gia toc hdp sang rung theo phwong x va phwrong y

Khi tién hanh xay dung bai toan dong luc hoc cta
t6 hop may nghién sang di dong ta tién hanh thuc
hién so sanh cac két qua cua tat ca cc thong s6 dong
lyc hoc cua td hop may va thuc hién & mot sé ché do
lam viéc dac trung ma thiét bi thuong duogc sir dung
trong quéa trinh hoat dong. Bai béo chi thé hién mot
phéan cac két qua tinh toan.

Nhén xét:

- V& kiéu dang db thi cac thdng sé dong luc hoc

cua t6 hop may nghién sang di dong nhan thay c6 su
tuong dong gitra tinh toan 1y thuyét va thyc tidn; Cac
thong s dong luc hoc theo phuong x 6n dinh hon
phuong y.

- V& gia tri cac thong s6 dong luc hoc cia td hop
may c6 sai khac nhat dinh, nguyén nhan su sai khac nay
a do céc gia thiét can thiét dé giai bai toan dong luc hoc
ma khong anh hudng dén tinh tong quat cia mé hinh,
gia tri sai khac duoc thé hién ¢ bang 1 dudi day.

Bang 1. So sanh sai khac gia tri thong sé dong Iwe hoc Iy thuyét va thue té

Bién d&
A.([lo *m } A, [10°m ] v, [m/s] v, [m/s] a,[m/s?] a,[m/s?]
[rad/s] (&3 T LT T LT T LT T LT T
10 11 0,25 028 038 042 20 22 36 40
7 9.1 10.7 o 91 10
Nhin vao bang 1 thay su sai khac cua cac thong  sang di dong.

s6 dong luc hoc nho nhét 14 7% va I6n nhat 1 10.7
% . Nhu vay, cac két qua tinh toan 1y thuyét so véi
céc két qua do thuc nghiém co sai sb nim trong
pham vi cho phép (<15%). Piéu d6 chimg t6 mo
hinh va két qua tinh toan ly thuyét 12 phu hop va co
thé sir dung dé tinh toan thiét ké t6 hop may nghién
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6. KET LUAN

Bai bao da trinh bay phuong phap xay dung mo
hinh déng luc hoc cua t6 hop may nghién sang di
dong, két qua cac thong sb dong luc hoc nhan dugc
trong qué trinh xdy dung mé hinh dugc so sanh vai
céc két qua do dac thuc nghiém .
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Do thi biéu dién cac thong s0 dong lyc hoc cia to
hop méy nghién sang di dong c6 sy twong dong giita
két qua tinh 1y thuyét va thue tién. V& gia tri thi sy sai
khéc ciia gia tri cac théng sO Iy thuyét va thyuc tién
nam trong pham vi cho phép (7+10.7%). Cac gia tri
dong Iyc hoc cia hop sang rung vé hudng trong t6
hop hop nim trong vling gia tri tinh toan thyc té cia

may sang rung v hudng khi 1am viéc doc lap.

Két qua bai béo c6 thé sir dung mé hinh tinh toan
dong Iyc hoc cta to hgp may nghién sang di dong,
day 1a tién dé xac dinh cac thong sé dong luc hoc
cta to hop may nghién sang di dong, 1am co sé tinh
toan thiét ké hop 1y cho t6 hop may nghién sang di
dong ¢ Viét Nam.
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Abstract:
DYNAMICS RESEARCH OF MOBILE SCREEN CRUSHER COMPLEX

The paper presents the method of studying the dynamic model of the mobile screen crusher complex on the
basis of the principle diagram of the real machine, building the system of moving differential equations of
the machine, setting up the calculation program allowing simulation of dynamic parameters, comparing the
dynamic parameters of construction model, theoretical calculation with experimental measurements, thereby
assessing the correctness of the model theory, serving as a basis for calculating the next survey for the
research and design of mobile screen crusher complexes in Vietnam.

Keywords: The mobile screen crusher complex, structural parameters, dynamic parameters

Ngay nhdn bai: 16/5/2019
Ngay chdp nhdn dang: 17/8/2019

172 KHOA HQC K¥ THUAT THUY LOT VA MOI TRUONG - SO DAC BIET (10/2019) - HOI NGHI KHCN LAN THU XII - CLB CO' KHi - DONG LUC



