BAI BAO KHOA HQC

MOQT SO KET QUA NGHIEN CUU THIET KE CHE TAO MAY
BAM CU SAN TUOI NANG SUAT SIEU CAO 10-20 TAN/H

Nguyén Pinh Tung®, Nguyén Vin Tién®

Tom tat: Bai bao trinh bay tom lwoc Két qua nghién cieu, tinh todn, thiét ké va ché tao mday bam/thdi cii sdn
tioi ndang sudt siéu cao 10-20 tan/h. Két qud xdc dinh dwge nguyén |y cau tao, hoat déng ciia mau mdy va
tim diege cdc thong sé6 chinh nhw sau: ndng sudt mdy bam Q= 20 tan/h, dwong kinh cia dia bdm
D=1400mm, s¢ vOng quay Cia dia bdm n=168 vonglpht, s lirong dao bam Z=6 dao, géc nghiéng cia dia
bam w=35d5, géc dat dao =10 dj, géc mai dao o= 22 dp, cong sudt dong co N=7,5kW.

Twr khéa: May bam sén cu; nang suét cao; cu sn tuoi

1. PAT VAN PE 2. NQI DUNG VA PHUONG PHAP

Theo s6 lidu so bd ciia Tong cuc Thong k&, tinh
dén hét thang 12 nam 2018 dién tich sin ca nudc dat
khoang 515 nghin ha, tong lugng cung nguyén li¢u
sén nam 2018 18n téi trén 11,04 triéu tAn cu tuoi.
Khoang 70% sin lugng sin san xuét trong nudc
dugc dua vao ché bién phuc vu xuit khiu, v6i 2 san
pham chinh 13 sin lat va tinh bot (Nguyén Vian Tién
va cs, 2018). O nudc ta hau hét san xuit theo
phuong thirc nhé 1é chat luong thap, cho nén kho co
co hoi dé canh tranh xuét khau so véi cac mat hang
tuong ty cua cac nudc trong khu vyc. Vi vy sin lat
“gifi” duoc chd dung
trén thi truong xuat khau bat budc phai dau tu cong
nghé, thiét bi vao cong doan ché bién quy mé cong
nghiép dé giam gia thanh, dic biét & khau bam/thai
méi c6 kha nang dap tmg dugc vé san luong, chat
lugng va gia thanh cia san pham. Cho nén cong
doan bam/thai can phai giai quyét bang may trong
quy trinh ché bién san kho (san bam) chat lugng cao.
Boi vay nghién ctru ché tao dua ra thi truong mau

say kho ciia Viét Nam mudn

thiét bi/may bam (thai) ci sin tuoi ning suat cao 1a
rat can thiét. Chinh vi thé viéc nghién ctu, tinh toan,
thiét ké may bam/thai ct sin tuoi ning suat cao 10-
20 tin/h dé 1am co s& ché tao mau thiét bi ing dung
vao thyc té san xuat giai quyét van dé cap bach hién
nay (Nguyén Vian Tién va cs, 2018; Nguyén Dinh
Tung vacs, 2018).

Y Vign nghién ciu Thiét ké ché tao mdy Nong nghiép-
RIAM (Bé Cong Thuong)
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NGHIEN CUU

2.1. N§i dung nghién ctu

Khao sat, phan tich, lya chon diing nguyén ly lam
viéc cia mau may bam/thai cii sin tuoi.

Pua ra két qua tinh toan ly thuyét doi v6i may
bam/thai sin cil, tir 46 xay dung duoc ban vé thiét ké
cho miu may. Va ché tao thanh cong thiét bi theo
céc chi tiéu d duoc tinh toén thiét ké ban dau.

2.2. Phuong phap nghién ciru

Trong bai bdo nay tac gia dd st dung phuong
phéap nghién ctru thu thap thong tin, tham khao tai
liéu tin cdy c6 ham luong khoa hoc cao ctia nhiéu tac
gia trong va ngoai nudc. Ngoai ra két hop sir dung
phuong phap nghién ctru 1y thuyét dé giai quyét van
dé dit ra.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Két qua nghién ctru xic dinh nguyén ly
hoat d9ng ciia may bim/thai sin ci

Trén co s& nghién ctru tim hiéu cac cong
nghé thiét bi trong va ngoai nudc ciing nhu qua
trinh nghién ctru tham do tai vién RIAM (nghién
ctru véan tdc cit cua thiét bi; nghién ctu goc cit,
nghién ciru danh gia d6 dong déu vé chiéu dai,
d6 dap nat/vé,...) tdc gia dinh huéng so dod
nguyén ly, két ciu may bam/thai ci sin twoi
ning suat cao 10-20 tin/h tng dung trong day
chuyén siy sin cong nghiép nhu hinh 1 duéi day
(Nguyén Vian Tién va cs, 2018; Nguyén Dinh
Tung va cs, 2018).
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Nguyén liéu vao

MNguyén liéu ra

Hinh 1. So' d@6 nguyén |y may béam/
thai cu sin twoi ning sudt 10-20 tdn/h
(Nguyén Pinh Tung va cs, 2018)
1- Péng co, 2-Bé truyén dong dai,
3- Goi ds, 4- Truc mdy, 5- L0 X0,
6- Mang dan liéu, 7- Phéu nhan liéu,
8- Dia cat/thdi, 9- Phéu trung gian, 10- Bang tdi.

Nguyén Iy két ciu va hoat dong cia thiét bi
trén hinh 1 nhu sau: théng qua bo truyén dong dai
(02) nhan chuyén dong tir dong co (01) lam cho
truc (04) quay va tao chuyén dong cho dia cit (08)
quay. Nguyén liéu dugc dua vao qua mang dan
(06) nho bo phan phéu cap rung (05) lam cho
nguyén licu dugc dua téi phéu nhan liéu (07),
nguyén liéu lién tuc roi xubng dia cit (08), qua
trinh cit dién ra va hinh thanh san pham. San
pham qua phéu trung gian (09) roi xudng bing tai
(10) va dugc dwa vao mdy sdy (Nguyén Dinh
Tung va cs, 2018).

Khi dia cit ciia may bam duoc dit nghiéng mot
goc a = 30 + 45° 50 véi phuong ngang ¢ wu diém 1a
liéu nap vao s€ tu “bi rat” boi goc ném dugc tao
thanh giita mat nghiéng cta dia véi chiéu hudng liéu
nap vao/cap vao, theo nguyén Iy nay nguyén liéu cap
vao s& lién tuc, dam bao nang suat cit thai, giam
duoc ti 1€ dép voO cia san phérn. Boi vay so dd
nguyén ly may bam/thai ci sin twoi ning suét cao
10-20 tan/h trén hinh 1 duoc lya chon dé thiét ké,
ché tao ng dung trong day chuyén ché bién sin quy
mo cbng nghiép.
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3.2. Két qua tinh toan thiét bi

3.2.1. Toc dj quay ciia dia dao (Nguyén Vin
Tién va cs, 2018; Nguyén Nhw Thung va cs, 1987)

S6 vong quay cua dia [ n= —— ~ 2,8vong/s

27R
= 168 vong/phut

Trong d6: R 1a ban kinh céit (1a diém liy ¢
gitta dao)

3.2.2. Ning sudt Iy thuyét ciia mdy cit thdi
(Nguyén Vin Tién va cs, 2018; Nguyén Nhuw
Thung va cs, 1987; A.la. Xokolov, 1976)

Cong thic tinh nang suat cho mdy bam/
théi san cu:

Q =V,.n.y.60 (tin/h) (1)

Trong d6: V- Thé tich cua ci sin do cac dao thai
dugc ing véi 1 vong quay cia dia, m® ;

n- S vong quay cia dia trong 1 phut ;

¥ - Khéi lugng 1m?® cii sdn da théi, tin/m?;

Tri s6 Vi phu thudc vao: s dao Z; chidu day lat
thai h; hé s6 sir dung dao k; hé s ky tinh dén cac chd
tréng giira cic ct san va cd thé coi 14 ty sd giira toan
bo chiéu dai cua ludi dao voi phan chidu dai ludi
dao co cit thuc té; dién tich hiru ich cua dia dao
n(R®—r?), hay noi cach khac dién tich do dao
vach ra khi quay 1 vong; ddi voi méy thai kiéu dia,
R var la ban kinh ¢ du ngoai va dau trong cta dao.
Vay dbi voi méy théi kiéu dia:

V, =(R*-r?).hkk.Z ,(md )

Vi nang suat:

Q=r(R*-r?)hkk.Z.ny.60 (tin/h) (3)

Chay: - Hé s6 k thuong bang 0,3+0,4

- Heé s6 ky c6 thé tinh bang ty s6 khdi lugng thé
tich ¥ cua cu sin va khdi lugng riéng 7" cia né:

k=% =0,75+0,85
/4

3.2.3. CONg sudt can thiét (Nguyén Vin Tién va
cs, 2018; Nguyén Nhw Thung va cs, 1987; A.la.
Xokolov, 1976)

Cong suat can thiét cho may thai cii qua duoc
tinh theo cdng thtc:

N,=N+N,+N,+N, (4)

Trong d6 : N;- Cong suat can thiét dé thai cu san;

N,- Cong suat thang dugc ma sat clia ci san voi
mat dia dao;
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N3- Cong suét chi phi cho bo truyén dong;
N,- Cong suét vang hat cac lat thai ra ngoai;

Cong suat tiéu thy dé théi co thé tinh theo cong thirc:
N = p.Lkk.v

p- Luc can cat thai riéng, N/cm; L- Chiéu dai ludi

(kW) ()

1000

dao, cm; v- Vén tdc cit thai, m/s.

Cong suat N, dé khac phuc ma sat ciia ci sin vao
mat dia dao c6 ban kinh r va coi nhu lyc ma sat dat &

g . Lo 2
diém cat tdim quay mdt doan canh tay don la E r,

nhu vay:
2
N,=—95  n (K 6
2 30.1000 (W) (©)

f- HE s6 ma sat

G- Ap lyc cia ca sin vao mit dia, ¢ thé tinh

theo cong thirc sau :

G =Qsing.cosp (N) (7)
K o ;\0 N  Diabamthai
AN [~ 2
‘}‘ﬂ“t\" o QJ ks 4>‘17T\ __ Vi tri d&t dao
\Vf\k\\\ 3 {/\ //‘,
Ny \oA
\\ X Y +\ \, ’//“ 2\_Budng co s& gé dao
:\\\* +\2)

Hinh 2. Dia bam/Ahai (ma&m dao)

Q- Trong lugng cia cii san trong thing phéu nap
ligu, (N);

liéu v6i mit thang dung.
Cong suat N3 chi phi cho truyén dong duoc tinh

bang hi¢u suat truyén dong 77, .

¢- GOc nghiéng cua thanh sau thing phéu nap

Cong suat N, dung dé hat vang lat thai ra ngodi

tc’

thuong 14y so bo theo thye nghiém. Thong thuong ta co:
Nl + N4 = 6O%Nt0ngcong (Ntc) ,

N, =10+15% N, ;
N, = 25+30%N

(8)
(9)
(10)

3.2.4. Sé dao gd trén dia bam/thdi (mdm dao)
(Nguyén Vin Tién va cs, 2018)
Vi nguyén ly cia may nhu ¢ hinh 1, dao dugc
ga 1én dia bam/thai (mam dao) (hinh 2) va quay

cung mam dao dé¢ tao ra vén toc cat chinh. Li¢u dugc

ph&u nap liu cap vao va giir dinh hudéng dé dao thyc
hién qua trinh cat (Nguyén Van Tién va cs, 2018).

A

I

16:0.2

R8

120

4001 110201

‘ 120:01

]

110201

420-0.4

A,

Nhu vdy, khi mam dao quay véi toc do
n(vong/pht), van tc liéu vao 1a V (mm/phat) thi ¢é

dat chidu dai bam danh nghia 12 Ly (mm), giita

chdng phai théa mén quan h¢ sau:

nz.L, =V

Vi Z 1a s6 dao duge ga 1én mam dao (thudng ga
ddi xtimg dé dé dang can bang va ché tao mam quay).

(11)

Do vay, s6 dao ga 1én mam dao dugc xac dinh:

Hinh 3. Thiét ké dao bam thdi

Vv
n.L,

AA%

16+0.02

(12)

V6i cac may bam cu san, thuong st dung dao

phang. Cau tao dao bam cho méy nhu duoc thé hién
trén hinh 3.

Bing 1. Két qua tinh toin mat s6 thong s6 co bin ciia thiét bi

Két qua tinh todn cic théng sd co ban clia may
bam sin ct dugc cho tai bang 1 dudi day.

TT | Tén goi céc thong sb co ban Ki hi¢u Pon vi Gia tri Phu ghi
1 | Ning suit bam Q Tan 20
2 | Duong kinh cua dia D mm 1400
3 | Sé vong quay cua dia n \Vong/phat 168
4 | Sb luong dao cit z Cai 6
5 | G6c nghiéng cua dia cat a Do 35

146

KHOA HOC KY THUAT THOY LOT VA MOI TRUONG

- 50 DAC BIET (10/2019) - HOI NGHI KHCN LAN THU X1l - CLB CO' KHi - PONG LUC



TT | Tén goi cic thong sb co ban Ki hiéu Pon vi Giatri | Phughi
6 | Goc dat dao B bo 10
7 | G6c mai dao c Do 22
8 | COng suat dong co N kW 7,5
3.3. Két qua thiét ké, ché tao dung tir cac thong s k¥ thuat nhu trén bang 1. Tiép

Ban v& thiét ké cho mau thiét bi may bam/thai ci  theo sau d6 1am co s& ché tao mau thiét bi nhu trén
san tuoi nang sut cao nhu trén hinh 4 da dugc xdy  hinh 5.

Theo A
I ity 300
2 M - - gy may
4 T - - - Vi may A
M 52 - 5infmden S
M - 4 - - i ik
M 532 - o Stk b
Thucdux) thudt M - - - Margs e o
- M2y bém iZp ghap phdl dém bdo cdn Béng crng ving - prv—
-Phéu cdp By EBp ghep Sim béo cach mét dzo 1 khodng 5 mm B il . _
" o Y ey T
AR ity 450 HTME - 07 - 00 - 030
— HE THONG BAMVTHA! T
[ I Gt g w0 5 g | Gy | ey ! [yS— pre— T
Je_ |Mm v hin sAN U
2z | e - 12 ooe - e e L
I daty 13 ] = rrym
10 | s - 3 -0 am P— "’\ Hi chong Vi epintbon e bt ok b g
e o i P TR mdy Mg - A

Hinh 4. Két qua thiét ké hé thong mdy bamlthéi ci san (Nguyén Vin Tién va cs, 2018)

Hinh 5. Két qua ché tao thiét bi (Nguyén Pinh Tung va cs, 2018; Ng. Vain Tién va cs, 2018)

4. KET LUAN trong day chuyén ché bién sin quy mé cong
P4 lya chon, dua ra duoc nguyén Iy ciu tao nghiép dap Ung yéu cau ciia co so San xuat quy
va hoat dong d6i véi mau may bam/thai sian ci  mo cong nghiép.
ning suit siéu cao 10-20 tan/h dé tng dung P4 tinh toan, thiét ké, ché tao thanh cong va dua
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vao mg dung hé thong may bam véi cac théng sd k§  bam 168 vong/phut; s6 luong dao bam 6 dao; goc
thuat chinh ctia may: nang suat bam 20 tan/h; duong  nghiéng cua dia bam 35d6; goc dat dao 10 do; goc
kinh ctia dia bam 1400mm; s6 vong quay cua dia  mai dao 22 d6; cdng suat dong co 7,5k W.
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Abstract:
SOME RESEARCH RESULTS DESIGNING AND MANUFACTERING OF HIGH
PRODUCTIVITY FRESH CASSAVA MINERS/SLICERS OF 10-20TON/H

This paper presents the research results, calculations, design, and manufacture of high-power fresh cassava
miners/slicers of 10-20 tons/h. The results determined the principles of structure and operation of the model
and found the following main parameters: hash machine productivity Q = 20 tons/h, the diameter of the hash
disk D = 1400mm, the number of revolutions of the disk hash n = 168 rpm, hash number Z = 6 knives, tilt
angle of hash plate y = 35 degrees, tool angle p = 10 degrees, knife sharpening angle o = 22 degrees,
engine power N = 7. 5kW.

Keywords: Cassava root hash machine; High productivity; Fresh cassava tubers
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