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NGHIEN g:l]u o SO LY THUYET TINH TOAN,
THIET KE MAY NGHIEN CON RUNG

Tran Vin Tuan'’

Tém tat: Hién nay viéc sir dung lai phé thai xay dung, bé téng nhira duong trong duy tu sira chira duong bo
ngay cang nhiéu. Ddc diém cda vat liéu nay la cé dé bén nhé hon nhiéu dé bén cét liéu géc, trong ching tén
tai tng sudt dw cling nhw nhiéu vét nit té vi. Ban chét cda qua trinh nghién c¢én rung la do xung dao dong
cung luc ép miét tac déng. lam cuc vét ligu nghién bi pha huy tai nhieng vj tri co tap trung trng suat hay cac vj
tri 6 ton tai cac vét nut té vi. Qua trinh pha vé cuc vét liéu nhu vay tao ra ty s nghién Ién hon may nghién
truyén théng, dé tach luong vika xi mang hay bitum dinh quanh hat cét liéu. Két qua ctia nghién ctru nhdm
dé xuat dugc co sé tinh toan, thiét ké dang méy nghién cén rung.

Tirkhoéa: May nghién cén rung; xung dao dong; lurc ép miét; nixt té vi.

Summary: Today, the application of construction wastes and asphalt concretes in road maintenance and
reparation is significant increasing. The features of this kind of material are that, they are much smaller in
durability compare with original aggregate and existence residual stress as well as many microscopic
cracks. The essence of vibrating cone crusher is that, due to pulse of oscillation and the impact of jam
forces, which destroyed materials in the areas where stresses are concentrated and microscopic cracks
are existed. Such processes of breaking materials create the ratio of grinding is greater than traditional
mills, easy to separate the amount of cement or bituminous around aggregates. The results of this paper
serve to propose the basis of calculation to design vibrating cone crushers.

Keywords: Vibrating cone crusher; pulse of oscillation; impact of jam forces; microscopic cracks.
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(® 1.patvanad

Phé thai xay dyng, bé tdng nhwa dwéng st dung lai trong duy tu stra chiva dwéng bd ngay cang
nhiéu. O' Nhat Ban da st dung rat hiéu qua may nghién cén rung trong viéc tai thiét thanh phé Cobe sau tham
hoa dong dat [6]. Con & nwérc ta, tac gid bai bao chwa thy tai liéu nao dé cap téi viéc thiét ké, ché tao may
nghién cdn rung.

Mdrc d6 nghién clia cac may nghién cén rung Ién gép 2 1an cac may nghién cén khdng rung va co thé
nghién vat liéu nhd dén (2-4) mm, dung lai lam cét liéu cho bé téng [4,6,7].

Bai bao nay dé xuét co s& tinh toan lue kich rung, tbng do cirng cla 1d xo va khao sat bién do dao
doéng trong mét phang ngang phu thuéc vao hé sb gidm dao dong do vat liéu nghién khac nhau lam co sé&
thiétké, ché tao may nghién con rung.

(@ 2.Sodonguyén ly, mé hinh va l&i giai

So do nguyén ly cAu tao may nghién con rung (Hinh 1). May gém 03 cum chinh: Cén nghién cb dinh 6
gan trén vo may; con di déng 7 va cum gay rung 8. Béng co 1 truyén déng cho cum gay rung qua hai khép
cau 10 va truc then hoa 3. Truc 5 clia qua vang 8 dat trén hai gbi d&; vé may clng ¢dn nghién dwoc dat trén 10
x0 9. Cén nghién di déng duéi tac dung ciia luc ly tAm sé& quay quanh truc cla né va I&n trén mam nghién cb
dinh dé nghién vat liéu. Dam 2 thudc khung may ding dé dat dong co. Khe hé ra da co6 thé diéu chinh tai cum
treo 4 nhw may nghién con tho.
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Hinh 1. So dé céu tao may nghién cén rung Hinh 2. So dé lirc
1. Bong co gdy rung; 2. Dam thép d& dong co;
3. Truc then hoa; 4. Cum treo may;
5. Truc dén dong qua véng; 6. Cén nghién cé dinh;
7. Cén nghién di déng; 8. Qua véng; 9. Lo xo ; 10. Khép céu

2.1 Phwong trinh chuyén déng va 1oi giai

May dao déng theo 03 phuong. Theo phuwong thing dirng OZ may dao dédng tat dan vé noi cach vi tri
can bang tinh mdt khoang e. Phwong trinh chuyén déng clia may:

mX + b, x+cx= cos a.F,cos(wt)
my + b,y +cy,= cosa.F,sin(wt) (1
mz + b,z+cz,= sina.F,

Trong dé: x,y,z la toa dd cla trong thm may theo phwong ngang x,y va phwong ding z; m 1a khéi
lwgng dao déng; b,, b, ,b,lahé s6 gidm chan clia hé theo phwong ngang x,y va phuong dirng z; ¢, C,.C,lahé
sb dan héi clia hé theo phwong ngang x,y va phwong dirng z. Dwra vao cac may nghién cén thé truyén théng
dé co thé chon so bd kich thuwdc may va cac théng sb can thiét dé tinh toan. Sau thiét ké, ché tao can tién
hanh thuc nghiém dé hop ly hoa cac théng sbé két ciu va cac théng sbé déng lwe may, theo [5] thi a = (0,5 -
2,5)°1a géc léch clia truc con di déng; F, = cosa.F,.cos(wt) = F,.cos(wt) Ia le quan tinh ly tam chiéu trén mét
phéng ngang; F, = sina.F, 1a lwc quan tinh ly tam chiéu trén phwong ding; F, = m,.r.w’ 1a lwc quan tinh ly tam,
& day mg.rla mé men tinh, m, 1a khéi lwong Iéch t&dm; rla ban kinh 1&ch tam.

Hé dao ddng la tuyén tinh cho nén tan sd dao déng [7] cla ca hé bang tan sé kich rung n=1500 vang
phuthay w=157rad/s.

Véidiéukién:t=0;X,=0; X=XO nghiém cla hai phwong trinh dau cta (1) ¢ dang sau:

] h, .
S0 a8 Fe™ [(mg — o Jcosojt + o (©f + @ )sin mﬁ}
—x_Dsinw,t)- +

o m[(mg —0)2)2 +4h§0)2] (2)

Xy =& (X cosmt+

F, cos (ot—o)
m\/ (mg - )2 +4h2w?
Trong d6: @, =+/@; —h,” .Thanh phan thir nhat clia nghiém (2) Ia thanh phan phu thudc vao diéu
kién dau; thanh phan dao déng riéng cuéng birc thir hai chi phu thudc vao lyc kich ddng. Hai thanh phan

nay sé tat dan do ton tai hé sd e™. Thanh phan dao déng cuéng birc thir ba dwoc goi la dao déng cwdng
birc binh 6n, dwgc viét dwdidang sau:

‘e Fycos (ot—9)
m.\/(mﬁ - m2)2 +4h 2w’ )
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U/ ; D 1a

Trong do w, = ’& latan sb dao dong riéng trong mat phang ngang; h, = :_x la hé sé giam dao
m m
; 2h
dong, xac dinh bang thwe nghiém; tge = 27"@
(@6 -7)
Nghiém clia phwong trinh dao déng tt dan Z(t), theo tailiéu [1] sé la:
F gt
Z(t) = _d|i1——COS((1)1Zt—(pz )} (4)

C,l W1-D?

Trong do F,=sina.F,; D= M = bk :sin(pz;coOZ:J%;mu:0)02\11—D2; e, :F_d;
Wy 2Muoy, m C
Theo phwong dirng OZ; trong qua trinh lam viéc do Iwc F hwéng lén trén, b&i vay sau mét thei gian

z

dao déng tat dan, hé sé tiém can tdi vitri cach vi tri tinh ciia nd mét khoang e, = i ,lam khe hé clra xa san
pham cla may nhé hon khi may ngirng lam viéc. C.

2.2 Tinh Iwc quan tinh ly tdm F,

Dwa vao cac théng sb clia may nghién cén, vi du may nghién cdn KW1750 ta cé so d6 lwe nghién
tac déng vao cén di déng Hinh 2. LAy mémen tai gbi d& con di déng ta co P,.L, = F,. L,; trong dé P, la lwc
nghién; F,lalwe quan tinh ly tam; L,, L, 1a khodng céach ti cac lwc téi géi d& cobndidong; L, =0,816m;L,=
1,4m. Theo[5],V.A.Olepski gia tri lwc trung binh cha lwc nghién da xay dung la:

P.=46.F.10° (N) (5)

Gia tri nay can dugc xac dinh lai d6i véi phé liéu dem nghién. Dé don gian, buwéc dau gilr nguyén gia
tri ddi voi daxay dung. F, la dién tich mdt nira cén nghién didéng, (m®) duoc tinh nhw sau: F,=1.(R+1) .S/2;
déi véi may nghién cén thé da chon lam vi du tinh, ta cé: R 1a ban kinh day Ién cla cén nghién R = 0,875m; r
la ban kinh day nhé clia cén nghién r=0,17m; S la chiéu dai dwéng sinh cdia cén nghién, S=1,225m. Vay F,
=2,01m’ P,=46F.10°'=46.2,01.10°=92,5. 10°(N).

_P.L, _925.10'0816

F, =53,9. 104N 6
o= 1 () (6)
Trong dé F,=mre’, vy ta cé md men tinh gay rung:
4
mr= R _ 53910 =21,86 (kg.m) (7)

o @? 1572
2.3 Tinh d6 cteng 16 xo theo phwong dikng Oz
Dé giam chén tét va ché dé lam viéc clia may it bi anh hwéng do viéc nap liéu khéng déu, theo tailiéu
[3] nén chon ché do rung theo phuong OZ lam viéc sau diém cong huéng, voi o (7-10), trong d6 w =

157rad/s |a tAn sé lam viéc ciia may; w,, = \/C% la tAn s6 dao déng riéng theo phwong OZ.

2 2
Vayddcing c, = m[t:] = m[ﬂ;?] ~500.m [N/m], trong d6 m = 5000 kg la khéi lwgng rung ciia

ca hé: c,=500x5000 =2.500.000 (N/m)= 2500 (kg/cm).
2.4 Tinh dé ctrng theo mit phang ngang (OX, OY)

m.g _ 5000.9,81 ~ 0,02 (m) (8)
C 2.500.000

Trong dé g = 9,81m/s’la gia tée trong truéng:

Biéndangtinhcualoxo: A=

X

Do clrng clia 16 xo theo phwong ngang. Theo tailiéu tham khao [2] ta cd cong thirc sau:

sz CZH 3
1 ,44(11.|i0,204.[6J + 0,256}

(9)

trong dé: C, 1a do clrng cdia lo xo theo phwong ngang (N/m); H 1a chiéu cao lam viéc ctialo xo, H= 0,3 (m); D
la dwerng kinh trung binh cGia 16 x0, D = 0,12 (m); a, la hé s6 dwgc xac dinh theo bang sau:
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0,1 02 0,3 04

ad il 524 il 2] 1,34

Vi == 00'—032'# 0,07; chon a,, =1,05. Vay dd clrng cua lo xo theo phwong ngang la:

i 2.500.000 = 2500000 _ 4 476 914 (N/m)

1,44.1,05.[0,204{%) +0,256]

2,315
2.5 Bién dé dao dong theo mat phang ngang OX, OY
f1079914
\/: =V 5000 - 14,7 (rad/s)
Tir bidu thire (3) ta co:

Trong dé X, 1a bién do dao déng; F, = m ro’1a luc kich rung. Nhw vay khi o = 0 thi F, = 0 va khéng cé
daodong X=X,=0.Khiw =0, ta co:

4
X = F, 53,9.10

=0,003924 (mm);
M./ (w?2- w?)*+ 4h2w? ~5000. J(14,7%-157%)%+ 44021577
Trong dé h, =

chét co ly clia loai vat liéu dem nghién. Vay ta can khdo sat gia tri bién d6 dao dong theo méat phang ngang
clia ca hé dé co bién phap bao vé may va dam bao an toan lao dong déi véi ngudi str dung may.

Bang 1. Tinh gia tri bién dd X, phu thudc vao h, va ®

X,(mm)

a

Hé sb can h, (1/s)

50 60
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Dya vao Bang 1 sé liéu ta co db thi Hinh 3, Hinh 4 dwéi day:

i’ an’

E 5; T E 5

: | : -——8—0—4

R‘:’ - P !‘iﬂ- L S,
| P .,

53; " 1 5 4 g
| /7 .
1 ¥, by

8 1» 7 g 3 s ”

8 1 f 3 ) s ‘,‘.

i 1 f/ i e y

y YT, T DR . B m w8 % @ % ® % W
TAN S0 DAO DONG W . tady HESOCANM. 18
Hinh 3. Bé thi X, phu thuéc vao w voi h, = 40 (1/s) Hinh 4. Bé thi X, phu thuéc véao h, véi w = 157 (rad/s)

Nhén xét: Hinh 3 cho thay may lam viéc trwde diém cong hwéng, nén khoéng can dic biét Ikeu v khi
kh&i déng va tdt may. Hinh 4 thay rd bién do dao déng trong méat phang ngang giam tir 4,3 mm khi hé sb giam
dao déng la h, = 10 (1/s) xubng 2,6mm khi h, = 100 (1/s).

(@ 3.Kétluan

Bai bao trinh bay cach tinh lwc kich rung lam co sé& tinh chon céng suat dan dong may; tinh téng do
clrng I xo clia ca hé. Khao sat dwoc gia tri khoang dao dong hop ly trong mat phdng ngang khi hé sé giam
dao déng thay déi do nghién cac loai vat liéu khac nhau. Két qua nghién cteu lam co sé thiét ké, ché tao may
nghién cén rung & Viét Nam.
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