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MOQT SO VAN DE KHI THIET KE, CHE TAO '
MAY TRON CAY NGO SAU BAM, NANG SUAT 01 TAN/H

Nguyén Thai Binh'”", Phan Viin Nghi', Lé Quang Duy', Cao Thanh Long?

TOM TAT

YTvwong Pai hoc K7 thudt Cong nghiép - PH Théi Nguyén

2Pai hoc Thai Nguyén

Bai bao nay trinh bay céch thirc gidi ma cong nghg, cai tién thiét ké két cAu may tron cay ngd sau
bam cé nang suat 01 tan/h de pht hop v6i qui mo trang trai, gia trai tai cac tinh trung du, mién nui
phia Béc. Cac van dé vé céu trac dong hoc, théng sb cac chuyen dong va kha nang cong nghé cua
may dugc tinh toan, thiét ké trén co 8O giai ma va cai tién két cau cac mdy tron hién c6 trén thi
truong trong va ngoai nuge. Cac van d¢ dong luc hoc mdy duoc tinh toan theo cac phuong phap co
hoc truyén thong. Két qua thir nghiém véi hon 03 tan nguyén li¢u cdy ngd sau bam cho thiy may
lam viéc dang cong suét thiét ké va phu hop véi chi tiéu “Suat tiéu hao ning lwong” dé ra.

Tw khéa:May tron cdy ngd; may tron truc vit canh roi; may tron canh vit kép

MO bAU

Trong san xuit céng nghiép, ndng nghiép,
may tron la may cong tac duoc dung rong rai
trong nhidu nganh:

- Ché bién thirc an gia stic

- Ché bién thuc pham

- Cong nghiép hoa duoc

- Vit liéu xay dung...

Véi nhiém vu: (1) Tao ra hdn hop dong déu
gomthanh phan c6 thé ¢ trang thai rin, 1ong
hoidc hon hop. Pbi v6i nganh ché bién thic dn
gia stic phuc vu chdn nudi trong nong nghiép
thi van d& nay c6 vai trd quan trong ddi voi
chat luong hén hop thic an; (2) Tang cudng
céc phan mg hoa hoc hay sinh hoc khi ché
bién thuc phém hodc thtrc an gia stc: Tron
thire an voi men dé 1, tron cac ché ph'flm hoa
duogc; (3) Tang cuong cac qua trinh trao dbi
nhiét khi dun néng hay lam lanh: Tron khudy
sita trong khi dun dé giam thoi gian c6 dic.
Tuy vao mirc do dong dang cua cac vat liéu
tron, yéu cau vé cong suat, do tron déu ma co
cac loai may tron khac nhau riéng vé may
tron thirc an gia suc thi co cac kiéu: (i) Theo
ciu tao co6 may tron thung quay hinh 1, may
trdn c6 bo phan trdén quay hinh 2; (ii)Theo
cach b tri dat may co loai tinh, loai di dong;
(ii1) Theo thoi gian hoat dong c6 trdn lién tuc
hay gian doan v.v....[1]

* Tel: 0978 131624, Email: ntbinh@tnut.edu.vn

Hinh 2. Mdy trén truc quay (Nguon internet)

Vé phuong dién ciu tao, da s céc tac gia tip
trung nghién ctru loai may tron canh gat, nam
ngang, lam viéc gian doan hodc lién tuc, nhét
1a kiu hai truc canh tron trong sb cac may
trdn thirc an gia stc [2] [3]. Do may tron nay
6 tinh chat van nang, tron dugc nhiéu loai
thirc an gia stc ¢6 co 1y tinh khac nhau, dya
trén co so 1y thuyét tron va cac phén tich trén
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nhom tac gia déxuat thiét ké may tron canh

gat hai truc nam ngang lam viéc lién tuc de

dat cac yéu cau:

+ Ning suat 1 tAn/h;

+ Pién ning tiéu thy nho hon 2 kWh/tin.

+ Do tron déu 16n hon 85%;

+ Than cdy ngd sau bam c6 chiéu dai tir 25 —

50 mm dugc tron véi ure, muodi va ri duong

theo ti 1¢ nhat dinh.

THIET KE MAY TRON CAY NGO SAU BAM

Chon m6 hinh nguyén ly may

Véi dic diém nguyén lidu tron chinh 1a loai

nguyén li€u thod, roi, ngodi ra con bao gom

cac thanh phan khac nhu bang 1. Sau khi tron

yéu cau hon hop thirc an phai dam bao do tron

déu, khong lam thay doi déc tinh cta nguyén

liu tron. Do d6 mo hinh may tron tham chiéu

duoc lya chon 1 may trdn truc ngang nhu hinh

3, truc trdn quay cd gan cac canh trdn, may su

dung hai truc trdn va qua trinh tron dién ra li€n

tuc. Cac bo phan chinh cia may trén bao gom:

Thiing trdn, truc tron, canh tron va vit tai dua

nguyén li€u vao thung tron.

Bang 1. Ti [é khoi lwong cdc thanh phan hén hop
thire an dy trit cho dai gia siic

Ti 18 khoi

TT  Tén nguyén li¢u

lrong (kg)

1  Thén cay ngb sau 100
thu hoach

2 Urea 2

3 Mubiian 0,5

4 Rimat duong 0,5

5 Nudc 10-20

Hinh 3. M6 hinh mdy tham chiéu (Nguon internet)
Ngoai ra, d& dwa cac thanh phin khac vao hdn
hop tron nén can lya chon phuong phap dua
dung dich phu gia vao hon hgp trong khi tron.
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Hién nay, cac kiéu cdp chat phu gia dang
dung dich thuong dugc ap dung nhu: (i) phun
tudi thu cong —kiéu nay khong dam bao do
déng déu hdn hop tron, can thém nhan cong;
(ii) Phun suong — kiéu nay dé tu dong hoa,
dam bao do dong déu nhung chi phi thiét bi
ban dau va bao dudng 16n va ciing khong phu
hop véi truong hop dung dich phu gia c6
nhiéu tap chat; (iii) Tu chay két hop dan mua
— kiéu nay co chi phi ban dau thip, dé van
hanh, bdo dudng, dam bao do déng déu. Sau
khi phén tich, phuong an dugc lya chon dé
cip dung dich phu gia vao hdn hop khi tron 1a
tu chay két hop gian mua.

Thiét ké may tron cdy ngd sau bim

Xay dung so do ciu triic dong hoc mdy:

Qua trinh tron dua trén co ché tron cit va
khuéch tanla cha yéu nén nguyén lidu trong
khi tron can duge chuyén dong theo cac
phuong cit nhau va c6 dong ning 16n dé tao
diéu kién dung dich phu gia khuéch tan trong
hén hop thirc an. T so dd nguyén Iy may tron
hinh 4 nguyén liéu khi tron s€ dugc dua vao
cua nap li€éu (1) cac canh tron (4) s€ dao li€u
trong thung tron. Chuyén dong cua canh tron
truyén tr dong co dién (3) thong qua bod
truyén xich (2), truc tron. Nguyén liéu s& vira
¢6 chuyén dong tron trong thing tron va dan
dich chuyén doc truc tron tir cira nap dén ctra
x4 liéu (5).

@
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' | °
Hinh 4. So dg nguyén Iy may tron

1-Cuwa nap liéu, 2-Bo truyén xich, 3-BC dién, 4-
Canh tron, 5-Cura xa liéu

Pé thyc hién cac chuyén dong can thiét so d6
cau truc dong hoc may tron dugc thiet ké nhu
hinh 5.
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Xdc dinh cdc thong sé dong hoc mdy:
Viéc xéac dinh cac thong sé dong hoc may dua
trén toc d6 tryc tron ny. Cong thic tinh ning
suét tron [4]:

Q = 60722

SN .. (2.1)

Tryong d6: Q: Nang suit tron (tan/h), Q = 1

(tan/h)

S: Budc dudng vit bd tri canh tron (m),

S=0,45(m)

Ng: Tc dd truc tron (vOng/phut)

D: Puong kinh ngoai canh tron (m), D = 0,26 (m)

d: Buong kinh trong canh trdn (m), d = 0,04 (m)

v: Khdi lwong riéng hon hop tron (tAn/m?),

y=0,18 (tin/m°)

¢: Hé sb nap day (véi 'loai may tr@q nay

nguyén li€u tron chi chieém 40-50% thé tich

thung trgn)

T (2.1) co:

Uy 22)

_ 4
£0.0,45.0,4(0,26—0,04)%

=425 (vIp)

Chon dong co dién 3 pha co
n¢.=1450(vong/ph)

ny _ 425 1
nge 1450 34

=i10.0p3 =
Véi hé s6 didu chinh nay truyén dong giam
téc duoc chia 1am hai phan: giam tdc qua hop
giam tc véi iy,= % ; giam tdc qua b truyén
xich véi i23=§. Két cdu may tron sir dung hai

truc tron va hai truc ndy quay ngugc chidu do
d6 so d6 bb tri bo truyén xich nhu hinh 6.

Banh xich chi dong
Z=10

Hinh 6. So' d6 bé tri bg truyén xich
Xdc dinh so canh tron, so canh thudn, so
canh nghich va géc nghiéng canh tron:

Pé dam bao hdn hop thuc an ¢6 do tron déu
cao thi thoi gian lwu trong mdy tron ctia hdn
hop thirc in can ting Ién diéu nay s& lam may
tron c6 kich thuéc chidu dai 1on, may cong
kénh, tang gi4 thanh ché tao. Phuong 4n duoc
lya chon ¢ day 1a mét sb cac canh dao lidu s&
¢6 canh bé tri goc nghiéng lam liéu di chuyén
theo chiéu thuan(canh thuan), diy nguyén liu
ra clra xa; mot so canh 1am lidu di chuyén liu
theo nguoc lai(canh nghich) vai ti 1€ chon so
bd canh nghich/canh thudn = 1/3. Chon chiéu
dai truc tr(f)nlép canh tron L=2400(mm).
ZZtﬁng =3L/S (23)
= 3.2400/450= 16 (Céanh)
=Zng= Zingl4 = 16/4 = 4 (Cénh)
=Zin= Ziong — Zng =16 — 4 = 12 (Canh)
Trong do6: Zisng: TONg s6 canh tron trén mot
truc
Zng: Téng sb canh tron nghich trén mot truc
Zin: Téng sb canh tron thuén trén mét truc
L: chiéu dai phﬁn truc tron bd tri canh tron
S: Budc dudng vit b tri canh tron(trén mot
budc vit ¢6 04 canh tron).
Mottrong cac thong sb co thé didu chinh &
canh tron do 1a goc nghiéng (B) cua canh tron
so v6i truc tron nhu hinh 2.5. Dé cac canh vit
ndm trong mit xodn vit[1] c6 budc S goc B
duoc xac dinh:

Arctanp = % =

= B~ 62°
D1g: Buong kinh trung binh cia canh tron

mIEE _

=185 (2.4)

Tinh todan lwa chon dong co
Céng sudt trén truc tron:
Pi=2Z;.0.M;

Pi = Z;.0.{C;.Cs.p.r.b.[(cospz-cospq) + (@3 -
1) *+ a, (b-¢).(Co.m.t.sina + Ca.p.cos@y.a) +
C2.C3.sin(p1.[b.(l’3-a3) + C.ag] + r37TT}[5](25)

Trong do:

P, — Cong suat truc tron (KW);

Z;— S6 canh tron dong thoi nam trong NL
tron;

o — Tbc d6 goc cua canh tron (rad/giy);

M;: M6 men trén mét canh tron
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C;=1+p.cota; C;=1+ . ; C3=p.g.sino;
a- Goc nghiéng ban tay tron (d0);
p — Khéi luong riéng ciia NL tron (kg/m°);
g — Gia tbc trong truong (m/s?);
p—He s6 ma sat gitta NL tron voi thung trdn;
r — Khoang cach tr truc ‘Fr(f)n dén mép cua
canh tron ¢ vi tri xa tam nhat (m);
b — Bé rong ctia ban tay tron(m);
@1 — Go6c ma sat trong cua vat liéu (d0);
@3 — Goc gitra mit phang ngang va tiép tuyén
canh tron (do);
a — Khoang S:aich tur t@m truc tron dén canh
trOn ¢ vi tri gan tm nhat (m);
c-Bé rong cua canh tay tron (m);
©— Ung suat cit cia NL tron (N/m?).
Sau tinh toan ta co: Py=2,7kW
Chuyén dong truyén t‘l‘l’ dong co dér} truc tron
thdng qua cac b truyen vaéi hi¢u suat:
Banh rang tru : np = 0,96
Bo truyén xich : ny = 0,96
O lan : 1y = 0,99
Céng sudt trén truc dong co dién
E, Z,
Pa Zrn T vasasenss © Ol
(kW)(2.6)
Tra trong bang diy cong suét 'fiéu chuan chon
dong co dién 3 pha cong suat N=3,7 (kW);
ng.=1450 (vong/phat)

Chiéu dich chuyén khéi vat liéu
———

WYT‘W“““'

KA AKARN
) A 7 \"

Hinh 7. So d6 bé 91‘1’1’ canh tron va dong dich
chuyén nguyén liéu

Xdc dinh thong sé két cdu mdy:
Do giéi han do dai, bai bao chi trinh bay
thong so két cau cua canh tron va tryc tron.
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Thong sé két ciu cac bo phan khac cua may
s& duogc trinh bay trong ndi dung mot bai bao
tiép theo.

Thiét ké canh trén

Canh tron 1a bd phan truc tiép tac dung dao
nguyén liéu trong qua trinh tron, két cdu canh
tron s& quyét dinh kha ning dao lidu va cong
sudt tron ciia may. Qua thuc nghiém va phan
tich hinh déng hinh hoc cho thiy, két cdu
canh tron c6 dang hinh dé quat dat hi€u qua
x40 tron lidu t6t nhat va phu hop véi két cdu
phan day thung tron va truc tron. Cac kich
thuéc va két cAu canh tron duogc trinh bay
trong hinh 8.

L 8
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wan |
1

330

200

1E;i
M20

Hinh 8. Két cdu canh trén

j ‘on Mises stress (nodal values). |
N_m2

2.22e+006

I 2e+006
1.78e+006
1.55e+006
1.33e+006
1.11e+006

I 8.88e+005
6.66e+005
2.44e+005

I 2.22e+005
287

On Boundary

Hinh 9. Ung sudt canh trén

Trén hinh 9 thé hién truong ung suét trén
canh tron trong qua trinh tinh bén cho cac chi
tiét bang phin mém chuyén dung. Két qua
cho thdy mg suat tai mat cit nguy hiém nho
hon so v&i do bén cua vat liéu.

Thiét ké truc trén

Truc trén 1a bd phéan truyén chuyén dong va
md men dén canh tron do d6 két ciu phai dam
bdo do bén, cac tinh toan do bén cla truc tron
thé hién trén hinh 2.9. Ngoai ra trén truc tron
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c6 két cau dé gin cic canh tron bang mbi
ghép ren dé tién cho viéc sira chita, thay thé
va dé giam khdi luwong vat tu ché tao truc tron
duoc thiét ké ghép ndi tr cac dau truc tron va
than truc nhu hinh 10.

255001
=TT
Md i 13 7.6
250003 |sals76ll. 13
2480
2510
2659

Hinh 10. Kéf cdu cum truc trén

Von Mises stress (nodal values)

Nm2
200
182
164
146
128
109
9l
729
54.6
364
18.2

On Boundary

Hinh 11. Ung sudt trén truc trén

KHAO NGHIEM MAY TRON CAY NGO
SAU BAM

Thuc hién viéc khao nghiém sau khi hoan
thanh viéc ché tao may trén boi Doanh nghiép
Tu nhan Thai Long. Cac budc khao nghiém
may dugc thuc hién tai nha may Co khi Pha
X@& — Doanh nghié¢p TN Thai Long.

Hinh 12. May trén su ché tao

Hinh 14. Do curong dé dong dién bang Ampe ké
Dé khao nghiém mdy, nhom nghién ctu da
chay thir may véi hon 3 tin than, 14 cdy ngd
sau khi dugc cat. Cac thong so dau ra cua
may dugc danh gid, do dac qua céc thiét bi
nhu can dién to d¢ kiém tra nang suat may,
dong ho do d6 am dé kiém tra dd tron deéu,
Ampe kim d€ ki€m tra cuong do dong dién
khi may lam viéc.

Két qua khao nghiém thiy rang, may dat duoc
c4c yéu cau ban diu nhu:

+ Ning suit: Thyc té may dat ning suat 1,3 -
1,5 tan/h;

+ D0 tron déu dat yéu cau tir 85+90%;

+ Pién nang tiéu thy 1,2 kWh/tan

£ : . 2 : g
Hinh 15. Qua trinh khdo nghiém may tron
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KET QUA VA THAO LUAN

Nhu vay may tron thiét ké da dat yéu cau, cac
chi tiéu cong nghé théa méin so véi yéu cu
dau vao.

Tuy nhién d¢ tron déu chua cao, ddy 1a van dé
can duogc tiép tuc nghién ctru anh hudng cta
cac thong s6. Vé muc tiéu hao ning lugng
cho mot don vi hédn hop thic an dat
1,2kWh/tin va s& duogc giai quyét & cac
nghién ciru tiép theo nham giam dién ning
tiéu thu cua may.

LOI CAM ON

Nhom tac gia xin giri 161 cam siu sic dén Vin
phong Chuong trinh Khoa hoc va Cong nghé
trong diém cip Nha nudc giai doan 2013-
2018 “Khoa hoc va Cong nghé phuc vu phat
trién bén vimg ving Tay Bic”, mi so:
KHCN-TB/13-18, PH Quéc gia Ha Noi, PH
Thai Nguyén va Doanh nghiép Tu nhan Thai

ABSTRACT

Long da tai trg kinh phi va tao moi diéu kién
t6t nhat dé nghién ctru duoc hoan thanh.
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DESIGN, MANUFACTURE A MIXER MACHINE
WITH CAPACITY OF 01 TON/H FOR CORN STALKS AFTER CUTTING

Nguyen Thai Binh®*, Phan Van Nghi', Le Quang Duy*, Cao Thanh Long?

! University of Technology - TNU
2Thai Nguyen University

This article demonstrates how to decode technology, improve the design of a mixer for corn stalks
after cutting with a capacity of 01 ton/h as to fit farm scale in the midland and mountainous
provinces in the North of Vietnam. The problems of kinetic structures, parameters of motion and
technological ability of the machine are calculated, designed on the basis of decoding and
improving the structures of available mixers in domestic and foreign markets. Dynamics problems
of the machine are calculated according to traditional mechanical methods. Test results with more
than 3 tons of corn stalks after cuttingshowed that the machine has been working at its designed
capacity and in line with the indicator " Specific energy consumption rate".

Keywords: Corn stalks mixer; screw mixer; twin screw mixer, mixer machine
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