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NGHIEN CUU KHOA HOC KY THUAT

NGHIEN CUU THIET KE CHE TAO KHAO NGHIEM
MAY NGHIEN SIEU MIN DANG RANG

STUDYING, DESIGNING, FABRICATING AND TESTING SPIKE TOOTH
TYPE SUPER FINE GRINDER
Tréan Thi Thanh
Khoa Co khi Céng nghé, Dai hoc Néng Lam Tp. H6 Chi Minh

ABSTRACT

Spike tooth type super fine grinder is a tooth
type grinder with one rotating rotor. The machine
is designed with two improving solutions. On
crushing process, the studying results have given
the solution that combines the swing milling with
spike grinding process. On the process of separation
and recovery of grinding products, the studying
results have given the solution that combines the
primary separation of grinding particles by screen
in grinding chamber with the second separation
behind grinding chamber 1 recover grinding products.
The designed grinder is capable of grinding finely
materials like grains, chemicals, coal . . . According
to manufactured objects; the size of grinding products
is able to reach 10 — 90 pm.

PAT VAN DE

Yéu cau vé kich thuéc rat nhé doi véi cdu ti
dang hat bot 12 mot trong nhiing yéu ciu cong nghé
quan trong ctia nhiéu qu4 trinh san xu4t. Thi du
doi v6i sdn xuat thic an thiy san yéu cau do nhé
dat kich thu6c dudi 250 um, bot ddu xanh, bot dinh
dudng ngii coc 1a dusi 90 um, con véi bot da phuc
vu cho san xu4t vai nhua la dudi 25 um,..Céc may
nghién thong thudng khong thé dat do nhé nay.
Vi vay viéc nghién ctu thiét ké cai tién may nghién
nham dat duge do nhé theo yéu cdu cong nghé
mang tinh thoi su va ¢6 ¥ nghia ting dung cao.

D& bot nghién dat do nhé téi miic siéu min bang
qud trinh nghién co hoc theo yéu ciu cong nghé,
cin thiét cdi tién qud trinh nghién va phan tach
san pham.

Dé tai dinh huéng thiét ké may nghién theo
huwéng nang cao hiéu qua qua trinh nghién
vo vat bang va dap - cdt va cha xat, phan tach
cac san phdm siéu min theo huéng phan ly
bang khi dong.

VAT LIEU VA PHUONG PHAP
Phuong phap thiét ké

+ Céc thong s6 hinh hoc, dong hoc va dong luc
hoc ctia bd phan nghién rang dugc thiét ké trén co

s& tinh t34n theo ly thuyét may nghién rang cia
Azarov B. M., 1988.

+ Céc thong s6 hinh hoc, dong hoc va dong luc
hoc ctia canh buia cha x4t duge thiét ké trén co sé
tinh toan theo 1y thuyét mdy nghién buda cua
Melnhikov S. V., 1978.

+ Cac thong s6 hinh hoc ctia buéng nghién dugc
thiét k& tir k&t qua tinh todn vé bo phan nghién.

+ B0 phan sang phan ly so cdp dudc tinh t34n
thiét k& theo két qua tinh toan vé thong s6 hinh
hoc ctia cdnh bua cha x4t va buong nghién. Puong
kinh 16 sang dugc thiét k& theo cd san phaAm nghién
va kha nang chui qua lu6i sang cia cac phan ti
nghién.

+ B0 phan phan ly thit cap dang khi dong dugc
thiét ké trén co sé tinh todn theo ly thuyét thuy
khi dong luc hoc cta L. . Landau, 1953, va phuong
phép thiét ké& cyclone theo Hinds W.C., 2008.

+ Céc chi tiét may dung chung, bd truyén dong
va nguodn dong luc dugc tinh tsan theo thiét k& chi
tiét mdy va truyén dong co khi.

Phuong phap ché tao - Iip rap

May nghién riang dudc ché tao theo tiing chi tiét.
Riéng céc chi tiét tiéu chudn thudc ho cac chi tist
dung chung hay céc chi tiét hgp tac duge chon mua
trén thi truong. Cac chi tiét con lai clia may duoc ché
tao theo tiing ho cong nghé ché tao. Bao gom:

+ Truc mdy nghién, rang nghién: theo cong
nghé ché tao cdc chi tiét ho truc.

+ R0 to nghién: theo cong nghé ché tao céc chi
tiét ho moay o két hgp véi ho cac chi tiét ho dia.

+ Madng cap liéu: theo cong nghé ché tao cac
chi tiét ho hop.

+ Khung mdy: theo cong nghé ché tao céc
chi tiét ho cang.

Theo ban vé 1ap, cdc chi tiét duge ra 1ap theo
cum va ldp chung toan m4y.
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Phuong phap khao nghiém

Sau khi tién hanh chay ra may & ca hai ch& do chay
rakhong tai va co tai, tién hanh khao nghiém may nghién
dé x4c dinh céc chi tiéu k¥ thuat cia may.

Do nhé sdn pham nghién dugc do dac bang thiét
bi sang rung do Trung Quédc sin xuat vdi cac sang co
s Mesh 1a 100, 200, 270 va 325 tuong Ging véi cac
kich thuéc 16 sang 14 150 um, 75 um, 53pm, 45um.
Khdi lugng vat liéu nam trén sang duoc xac dinh bang
can dién trc6 do chinh xac t6i 0,2 g. Tién hanh sang
phan loai 100 gam san phadm nghién. P9 nhé khoi
bot duge xéc dinh bing cong thiic:

(1)

Trong d6:

di — kich thuéc trung binh 16 giita hai sang ké
nhau, pm;

pi — khéi lugng vat lidu ndm trén mét sang
thi i, gam.

Cong sut tiéu thu dugc xac dinh bing dong ho
do cong suat tiéu thu dién véi sai s6 = 0,05 kWh.

jc x4c dinh 12 tri s6

1Y L HRg B ' reang tin cay duge xdc
100 dinh theo c@@thﬁc:
_ S
X = Xit(a/Z)ﬁ Q)
Trong d6:

X — gid tri trung binh cdng ctia 5 1an do;

o — muc y nghia, o= 0,05;

t(0/2) — chufn sd theo phan bd student, t(0,025) = 2,776;
s — do léch tiéu chuén;

n —s614n do, n = 5.

KET QUA VA THAO LUAN
Két qua tinh toan thiét ké - ché tao
Cac sé li¢u thiét ké ban ddu

M4y thiét k& v6i cac yéu cau ki thuat, cong
nghé nhu sau:

+ Ngudn dong luc kéo ro to nghién: Pong co
dién 3 pha c6 cong suat 7,5 kW.

+ Daéi tugng gia cong: Cac loai hat luong thuc,
than d4 va hod chat 1a mot s6 muéi hoic 6xit &
dang tinh thé khé.
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+ San pham nghién: P9 min bot nghién yéu
ciu <90 um.

+ Nhiét d9 ctia vat liéu nghién trong qua
trinh gia cong khong qua nhiét do cho phép
(40°C) tu 3 + 5°C.

Luia chon mo hinh may thict ke vaso do truyen dong

Tir yéu cau ky thuat, cong nghé, tinh chat vat
1y cta d6i tugng gia cong va dic tinh may nghién
rang, may c¢6 moé hinh thiét k& nhu sau:

+ La may nghién riang cé mot ro to quay, sang
phan li s6 bd ndm trong budng nghién. Sukhac biét
chinh véi may nghién rang da biét 1a két cau ro to
con cb cac canh bia dé cha xat tich cuc c4c phan ti
nghién va san phdm nghién duoc phan loai bang khi
dong dang cyclone & ngoai budng nghién.

+ Déphat huy tac dung clia cc rang nghién thudc
céc 16p trong cta dia nghién, vat liéu nghién dugc
nap vao budng nghién theo phuong phép doc truc.

Hinh 1. M6 hinh may nghién ring thiét ké.

1. Mdng nap liéu;

2. Bubng nghién;

3. Ludi sang;

4. Quat hut sén phdm nghién vao phén ly;
5.0ng dén cdc phén ti nghién di phén ly;
6. San phdm nghién hoi luu vé budng nghién;
7. Sdn phdm nghién thu héi;

8. Cyclone;

9.Tui vdi thu vi bui;

10.Tui vdi thu bét.
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Nguyén ly lam viéc clia mdy nhu sau:

Vat liéu cap vao budng nghién 2 tif mang nap
liéu 1 theo phuong phdp doc truc. Nho cac rang
trong budng nghién tc dong, vat liéu duge nghién
nhé dan. Céc phan ti bot nghién c¢6 kha ning lot
qua ludi sang 3 s& theo ong 5 1én cyclone phéan ly 8
nho quat gié 4. Tai day, bot phan ly dé cac phan ti
nghién c6 kich thuéc 16n tré vé buéng nghién qua
clia hdi luu 6, con cac phan tii dat yéu cau duge thu
héi nho tai vai 10.

Két qua tinh téan thiét ké — ché tao

Dua vao ly thuyét tinh t34n may nghién ring,
ching t6i da thiét ké& va ché tao mdy véi cdc thong
s0 k¥ thuat nhu sau (hinh 2).

+ B0 phan cap lidu: Cap liéu doc truc theo
nguyén ly tu hat — chdy. Dung tich chia cia méng
cap liéu 1a 0,2 m?. Lugng cap liéu dugce diéu tiét
béi khe hé clia ciia diéu chinh véi ddy mang dén.

+ Budng nghién: Buong nghién cé duong kinh
590 mm, bé rong 140 mm. Mit bén doi dién véi
mang cap liéu bd tri ma dap phu la tdm thép tron
khoan 16 ¢6 dudng kinh 470 mm. Ngoai nhiém vu
téng cuong hiéu qua nghién, ma dap phu con lam
chtic ning g4 giit lu6i sang. Mt bén phia clia cap
liéu, c6 bd tri 2 vong tron rang nghién c6 dinh,
nam xen ké v6i rang 14p trén ro to nghién. Puong
kinh tam ring cda hang rang thd nhat 1a 273 mm,
cia hang ring thi hai 1a 385 mm. Trén dia lap
rang con thiét k& cac rdnh bao quanh qui dao
chuyén dong cia cdc rang liap trén r6 to. Khe hé
mit bén cta ring duge thiét k& dam bao qua trinh
cit va cha x4t manh liét gitia vat liéu nghién véi
riang c6 dinh, va vat liéu nghién véi rang chuyén
dong cting nhu han ché kha nang tu thoat ra khéi
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Hinh 2. Cum budéng nghién va ré to nghién

ving nghién ctia vat liéu nghién. Pong thoi, kich
thué6c rang va khe hé ring dugc thiét ké theo két
qua tinh td4n dao dong clia ring nghién. Ring
nghién lién két v6i dia giit bing ghép truc chit
két hgp v6i méi ghép han.

+ B0 phan ro to nghién: La mot dia rang quay
c6 dudng kinh 470 mm. Trén dia rang c6 bo tri
hai hang ring nim trén hai dudng tron dong tam.
Pudng kinh tdm rang cia hang rang thi nhat 1a
217 mm, ctia hang rang thd hai 14 329 mm. Céc
14p v6i dia bang moi ghép ren, nén c6 thé dé dang
thay thé. Ring nghién c6 tiét dién hinh luc gidc
déu v6i khodng cach hai canh d6i dién 1a 22 mm,
chiéu dai lam viéc cia rang 1a 100 mm.

+ Truyén dong tir dong co dén ro to bing bo
truyén dong dai thang bang B.

KET QUA KHAO NGHIEM

Két qua khao nghiém theo ché& do thiét ké (toc
do quay ctia ro to 2.400 vong/phiit, kich thuéc 15
sang phan ly so bd 1a 0,2 mm) vé6i cac nguyén liéu:
gao, ngd hat, béng ngd (ngd duge 1am chin bing
phuong phéap ép dun), da voi, than da dugc trinh
bay trén bang 1.

Y KIEN THAO LUAN

Qua phan tich két ciu va theo dai khio nghiém
mady nghién ring thiét ké&, ching t8i c6 nhiing y
kién trao déi nhu sau:

- M4y nghién lam viéc 6n dinh. Cac két qua
khéo nghiém tuong dong véi thiét ké&. Tuy theo
loai nguyén liéu nghién cho kich thu6c sdn ph4dm
nghién va niang suat hay miic tiéu thu dién nang
riéng khac nhau.

Tap chi KHKT Noéong Lam nghiép, s6 3/2007

Pai hoc Nong Lam Tp. HCM



NGHIEN CUU KHOA HOC KY THUAT

69

Bang 1. Két qua khdo nghiém xdc dinh chi tiéu kinh t& ky thuat

- MA4u mdy nghién ring dugc thiét k& khéc
biét v6i cdc mau mdy nghién riang hién cé: May
thuc hién phan ly thit cAp sdan ph4m nghién bing
phuong phap khi dong. Sang 14p trong méy nghién
chi dung phan ly so c4p céc phan ti nghién. Diéu
nay cho phép kha niang nghién nhé t6t hon vi han
ché& dugc hién tugng nghet sang.

- Viéc phéi hgp giita phan loai so cAp bang
lu6i sang va phan loai thit cAp bang khi dong, cho
phép ngudi st dung linh hoat theo yéu cau k§y thuat.
Diéu nay c6 nghia 12 c6 thé khong dung bo phan ly
khi dong néu nguyén liéu c6 tinh dé nghién hoic
sdn pham nghién c6 kich thudc 16n.

¢ dang kho roi. Sdn pham nghién thich tng trong
nhiéu cong nghé san xuit khac nhau nhu ché& bién
thuc ph4m, dugc ph4m, ho4 chat, xay dung,... May
nghién dugc thiét k& gon nhe, khong gay 6 nhiém
moi truong.

- Dinh huéng nghién ctu tiép theo:

Vé 1y thuyét, nghién ctu ché& do thuy khi cia
qud trinh phan ly san phdm cuda cyclone. Tir dé c6
co s§ cai tién vé két cau cling nhu c6 kha ning
diéu khién tot kich thudc sdn pham bot nghién.

Nghién ctiu t&i uu hoa vé mit két ciu ciing nhu
xac dinh ch& dd 1am viéce t6i uu clia m4dy.

Qua trlnh pha huyBa)t hhmbang chti yéu bang

catI@aa(]: Bhén mggﬂ ang m%nstf&t

Mic chi phi
mdy ¢ mic do ban sdn xudt dén san

g dung?

NgayepeNhg 3%am, Tran Thi Thanh, 2000. Mdy
8igeangrq hpe Npng sdn — Thuc phdm. NXB Giso
D b - b

Ha36:280B A8 Feed Manufacturing Technology.

TT E:z lxr;gliy@ghﬂamhm vat.g IBLI'S do nghién H%Hyhfn xuat '}:'liréc}?ghoan thién m4y tot hon.
(um) TAR M APH AM KHAO

1  GaoM4dy nghién c6 tidh vad,2ing ca®pbamhh 74,268 + 0,516

2 U’IM Rgton vi doi tuigmes gipepng phoss phal 410

3 rqﬁtl II} hién thich u%% t,r%;lg nhiéu %(ng %18

k ac uc.

4 Vo so 35+ 1,8 1619+ 54 43.854 = 0,432

5  Tha@dét dinh dén d@81d b6t thu hdidd, éhe 6

6 thog Klgiloc san pham. Pgynhign kich tlgude sasl Ka%asStay,38siversity.

phan ly anh huong den nang suat hay hieu qua
cia may nghién.

KET LUAN

- May nghién thiét k& c6 kha ning nghién min
dén rat min cac hat luong thuc, mot s6 khoang vat

Landau L. B., Lifsitx E. M., 2001. Thuy déng luc
hoc. NXB Khoa hoc va Ky thuat. Nguoi dich Pang
Quang Khanh.

Pai hoc Nong Lam Tp. HCM

Tap chi KHKT Néng Lam nghiép, s6 3/2007



