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TOM TAT

Hién nay, chdn nudi phat trién theo hwéng két hop chan nudi cong nghiép véi chan nudi truyén théng (theo hd)
v&i quy mé thich hgp. Quy mé nay so véi trwéc day da Ién hon kha nhigu. Didu nay doi héi phai cé nhitng may ché
bién thirc &n chan nudi néi chung, may tron thirc an chdn nudi ndi riéng phu hop. May trén thirc an chdn nudi ndng
suat 50kg/mé tron dwoc nhidu loai thire an, dé& ché tao, dé& Iap dat, thao 1&p va lam sach thuan tién. May phu hop cho
mo hinh kinh t& trang trai, quy mé san xuét nhd hay hd gia dinh. May co6 thé ding tron thirc &n hdn hop tir cac
nguyén liéu dwoc nghién nhd, cé ngudn gdc tw nhién hay thirc &n dam déc véi ngudn nguyén liéu ¢ sén & dia
phwong theo yéu ciu cia nha san xuét.

Tw khéa: May tron, ndng thdn, thirc an chan nubi.

Design and Fabrication of Feed Mixing Machine
for Livestock Production in Rural Areas

ABSTRACT

Nowadays, livestock develops in the direction of combining industrial livestock husbandry with traditional
livestock keeping (household) under an appropriate scale which is much larger than the that in the past time period.
This not only requires suitable animal feed processing machines in general but also suitable feed mixers in particular.
50kg-per-batch feed mixer can be used to mix various types of feed. Moreover, this type of equipment is easy to
fabricate, install, remove and clean. The machine is suitable for farm economic models, small-scale or household
level. The machine can be used to blend feed from the raw crushed materials (natural origin), or concentrate feed
with locally available raw materials at the request of the producer.

Keywords: Feed mixer, livestock feed, rural areas.

pht da c6 hang loat vin ban, chinh sach khuyén
khich phat trién chan nudi. Nhg d6, nganh chan
nudi duge phat trién va da chiém téi 27 - 28%
gia tri san xudt cuia nganh noéng nghiép. Tuy
vay, su phat trién nay van chua 6n dinh. Cac

1. DAT VAN DE

Tinh hinh chin nudi trén toan thé gidi
trong nhiing ndm gin day c6 nhiéu bién dong ca
vé toc do phat trién, phan bo lai dia ban va
phudng thiic san xuit. T chitc FAO (Sere and

! nha chin nudi dang ding ngdi khéng yén vi san
Steinfeld, 1996) da xac dinh ¢6 3 hé thong chéan

pham chin nuéi rét gia, trong khi gia thtc an

nuoi chinh: hé théng céng nghiép, hé théng hdn
hgp va cac hé théng chin tha.

O nudc ta, trong nhiing nim gan day,
nganh chén nuéi cling da dude quan tdm, dau tu
rat 16n va day la mot trong nhiing muc tiéu chu
yéu dé phat trién nganh nong nghiép. Chinh
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ch#én nuéi bién déng lién tuc va ludn & miic cao,
thtic &n chan nuoi lai chiém 65 - 75% gia thanh
chin nu6i. Hién nay, gia thtic 4n chian nubi ctia
Viét Nam ludn cao hon cac nude trong khu vuc
khodng 15% dén 20%, d6 la ganh ning dé lén
ngudi chian nuoi (Ha Ngoc Vi, 2004).



Giai phap t6t nhat hién nay cua cac trang
trai 1a st dung thic an tu tron dé tiét kiém chi
phi sdn xu4t. Ngudi chin nudi c¢6 thé kiém soat
duge ngudén nguyén liéu thiic 4n chan nudi va
tan dung san phdm néng nghiép san xuit tai
dia phuong. Theo tinh to4n cua nhiing ngudi
chén nuoi lau nim, néu diung phuong phap tu
tron sé giam dudc gia thiic 4n mua ti cAc nha
may ¢ mic 8.000 déng/kg xudng con 6.500 dén
6.700 dong/kg. Trung binh, tiét kiém duge 1.200
dén  1.500 dong’kg (Shanghai
Machinery Co., Ltd. (2011).

Chinh vi vay viéc thiét ké, ché tao may ché
bién thtic &n chin nudi, trude hét 14 may trén cd

Xuanshi

nho phuc vu ho gia dinh cé y nghia thuc tién cao.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

Vat liéu nghién ctiu gém vat liéu dé ché tao
ra may tron va vat liéu ctia hdn hgp thic an chan
nuéi. Vat liéu dé ché tao may tron 1a nhiing vat
lidu sdn c6 trén thi trudng trong nudc nhu: thép
hinh, t6n,.. V4t liéu ctia hén hgp thiic &n d6i véi
san xuat thtc 4n chén nudi quy mé ho gia dinh
thuong khéng duge ddy du cac thanh phan nhu
thtic &n san xuit theo quy md cong nghiép (san
xudt 16n) nhung dam bao diy da cac thanh phan
chinh chiém ty 1é 1én, dé 1a ngd, d6 tuong, cam
gao khd, dd,.. ma chinh cac thanh phan nay sau
khi cdn nghién hodc khéng cin nghién thi cac
thanh phan bt c6 d6 nhé khac nhau (cé kich
thuéc hat khac nhau) va khéi lugng riéng khac
nhau, vi viy cin phai tron déu dé dam bao chat
lugng thtc &n cAn thiét.

May tron thic 4n dude ché tao va lip rap tai
Vién Phat trién Céng nghé co dién — Truong dai
hoc Nong nghiép Ha Noi, 1a don vi phéi hop thuc
hién nghién ctu.

2.2. Phuong phap nghién cttu

St dung phuong phap diéu tra, téng quan
tai liéu dé lua chon nguyén ly lam viéc, nguyén
1y c&u tao cling nhu ning suit cua may. Trén co
sd lya chon nay, dua vao ly thuyét tinh toan
may tron, kha ning san xuit cta Vién Phat
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trién céng nghé co dién, Trudng dai hoc Néng
nghiép Ha Noi, thiét k& ché& tao mot mau may
tron va tién hanh khao nghiém danh gia chat
lugng ctia may da thiét k&, ché tao va trién khai
ting dung vao thuc té.

Viéc khao nghiém danh gia chit lugng lam
viéc cia may dudc tién hanh qua giai doan chay
thu (khong tai va c6 tai) va tiép tuc trong giai
doan san xu4t (t8i thiéu 6 thang).

Chat lugng lam viéc ciia may, theo yéu cdu
cta thuc t& dudge danh gia théng qua téi thiéu ba
chi tiéu sau (do thoi gian theo ddi may va diéu
kién thit nghiém con han ché& nén trong bai bao
nay méi chi c6 két qua danh gia theo chi tiéu
thi nhat):

Kha ning lam viéc, do bén ctia may

Trude mét, chi tiéu nay dude danh gia nho
truc quan théng qua tiéng 6n, d6 rung - lic,
nhiét d6 cia may... va tiép tuc dugc theo doi
trong qua trinh lam viéc (sdn xuit) cia may.

Dé trén déu ciia hén hop sau khi trén

Theo dinh nghia chung d6 trén déu 1a mot
dac trung dinh lugng cia qua trinh trén, dudc
xac dinh bing ty s6 khéi lugng ctia mot chat
thanh phan trong miu phan tich véi khéi lugng
cua thanh phin chat dé duge quy dinh trong
hén hgp. Khi tron véi khéi lugng a chat A véi
khéi lugng b thudc chat B dé tao hén hgp ddéng
nhat AB. Thanh phén cta chidt A va B trong
hén hgp 1a:

a b

A a+b’ ® a+b

Trong hén hdp vat liéu 1y tudng, gia tri C,
va Cp sé nhu nhau & méi phan thé tich. Trong
thuc t€C, va Cy ¢ mdi phan thé tich sé khac
nhau do anh hudng ctia cac yéu t6 trong qua
trinh tron. Néu sy khac nhau nay cang it thi
hén hop cang gan v6i hén hop 1y tudng.

DPé danh gia mic do dong déu caa hdn hop
thuc ta c6 thé st dung dai lugng “Do sai léch
binh phuong trung binh”. Néu thé tich V, caa
hén hgp cé thanh phan chat A 1a C;,, ctia chit B
la C;s, lac d6 “d6 sai léch binh phuong trung
binh” ctia hdn hgp thuc sé la:
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L (CA _ClA)2 - (CB _C|B)2
i N

Trong d6:

C,, Cp: thanh phan chat A va chat B trong
hén hop 1y tudng;

Cis, Cip: thanh phan chat A va chat B trong
thé tich mau V;;

N: s6 thé tich mau V,.

Nhu vay S,, Sp cang nho thi miic d6 déng
déu ctia hén hgp cang cao, cang gan véi hdn hop
1y tudng. Gia tri ciia S, va Sy phu thudc vao thoi
gian tron .

Chi phi nang lugng riéng
Chi tiéu nay dugc xac dinh giéng nhu viéc xac
dinh chi phi ning ludng riéng & cic loai may khac.

3. KET QUA VA THAO LUAN
3.1. Lya chon nguyén ly lam viéc ctia may

Cac may tron déu c6 nguyén ly lam viée
chung 1a x40 tron hai hay nhiéu thanh phan
nguyén liéu dé cho céc thanh phan d6 di chuyén
xen ké 1an nhau. V& nguyén 1y ciu tao, theo
dang nguyén liéu dua vao trén ma may trén céd
ciu tao khac nhau.

Sau khi tim hiéu vé tinh hinh @ng dung cac
loai may tron thiic 4n chin nudéi 6 Viet Nam
hién nay, cho thiy cic loai may trén lién tuc
dugc st dung trong cac diy chuyén céng suit
16n (trén 10 tan/h). M4y tron vit ding dudc su
dung nhiéu trong cac cd s6 ché bién thtc an
chin nudi phan tan (duéi 1 tdn/h) do cong suit
nho, c6 thé diéu chinh duge do tron déu.

Trén co s6 phan tich 6 trén, ching t6i lua
chon: so d6 nguyén ly lam viéc, nguyén ly cau
tao clla may tron thiic dn chin nudi phuc vu
chan nudi tai cac viing ndong thén véi nang suat
50 kg/mé dudc thé hién nhu hinh 1.

Hbén hgp dudc cung cdp vao mang cip liéu
(4) va dugc phan duéi caa vit tron (3) nang lén
ong khuyéch tan (7) va dao tron. Khi hdn hgp di
hét chiéu cao ctia éng khuyéch tan, nho luc ly
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tdm cta canh vit (3), hdn hgp dudc danh ving
vao thung trén (2) va roi trdé lai xudéng phan
hinh c6n ctia thung. Tai day vat liéu lai dudc vit
tron nang lén vao dng khuyéch tan. Qua trinh
nay dudc thuc hién lip di lap lai nhiéu lan va
hén hgp duge dao tron kha manh trong sudt thoi
gian tron. Sau khi trén, hén hop dude 14y ra qua
ctia thao liéu (6).
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Hinh 1. So d6 nguyén Iy lam viéc, nguyén ly
cAu tao may tron (Cong ty CP Pai Hoa, 2013)

Uu diém ciia mau may

- D6 tron déu dat dugc théa man cac yéu
ciu trong chin nubi;

- May phut hgp cho mé hinh kinh t& trang
trai, quy mo san xuat nhoé hay hé gia dinh. May
¢6 thé dang tron thic an hdn hgp tit cac nguyén
lidu dude nghién nho, ¢6 nguén goc tu nhién hay
thic 4n dam dic v6i ngudn nguyén liéu c6 sin 6
dia phuong theo yéu cAu ctia nha san xuét;

- Mdc chi phi ning ludng riéng thap;

- Két cau may don gian, gon nhe, an toan
lao dong va dé dang di chuyén do may c6 14p cac
banh xe;

- Gia thanh mAy ré hon so v6i may nhap ti
nude ngodi, gop phan dang ké trong viéc ha gia
thanh san pham.



3.2. Tinh toan thi€t k& mot s6 bo phan chinh

8.2.1. Tinh toan thiét ké thung trén
* Tinh thé tich thung tron
Tu cong thic tinh ning sudt ciia may tron
kiu vit ding ta xac dinh duge thé tich cua
thung tron:
q 50

A yot  700.0,6

~0,12 (M)

Trong d6:

q -khdi lugng hén hgp trong moét mé tron
(50kg).

v- khéi lugng riéng caa vat liéu tron: 700
kg/m?

@- hé s6 chita diy ctia thung chtia, chon = 0,6

t- téng thoi gian trén 1 mé: 8 phut

Vay thé tich thung tron ta chon 1a 0,12 (m?)

D=2R

n, J

Hinh 2. So dé tinh toan thung trén

* Kich thuée thung tron

- T cong thic tinh toan thé tich so bd (b6
qua phan day tru & duéi c6 chiéu cao h, va bd
qua phén vit tai chiém chd):

V, =V, +V, =TLR*H + LIT.R*h,
3

Trong do6:

V,,- 12 thé tich thung tinh s6 bd (m3).
V., - 12 thé tich phan than tru (m?).
V, - 1a thé tich phan day nén (m®).
R- 12 ban kinh phan than tru (m).
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h, -1& chiéu sau day nén (m).

H-1a chiéu cao phan than tru (m).

D -la duong kinh phan than tru (m).

Chon géc nghiéng day nén dya vao goc
thodi tu nhién caa vat liéu. Cin ct vao loai vat
liéu 1a thtc &n gia stc loai bot, ta chon duge goc
nghiéng ddy nén =55°. Ta c6: h, = R.tg 55°

Chon ty 1é:
Hy,=H +h
Ho oMo o451, -24R
D R

H=H,-h =24R-Ritg55° = R(2,4-1g55°)

V, =TI.R*.R(2,4-1g 55°)+§H.R2.R.tg 55°

0
V, = H.R3(2,4—2'tg355j =0,12(m%)

= R= Vo —~ = 0,28(m)
; H.[2,4_2.t955 J
3
Lay:
R=0,3(m)— D=0,6(m)—> H =0,5(m)
h, = 0,3(m)
Chon:

H =0,3(m),h, = 0,4(m)=H, = 0,8(m)
Tinh lai thé tich thung thiét ké:

0
v, = H.R3£2,4— 2'tg355 J ~0,12(m*)

3.2.2. Tinh toan thiét ké vit tai
* Tinh nang suit riéng cua vit tai
q_60Vi.ye  60.0,12.0,6.700

=—= = =378(kg/h
Q tt +t, +t, 8 (kg /hy

Trong d6:

Q: néng sudt thuin tuy ciia may tron(kg/h).

q: khéi lugng hén hgp trong mét mé tron
(50kg).

y: khoi lugng riéng ctia vat liéu tron: 700
kg/m?®

¢: hé s6 chtia d4y cta thiing chia, chon ¢= 0,6

t: tong thoi gian trén 1 mé: 8 phiit
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t=t +1t, +1,

t, - thoi gian tron: 6 phut

t,.thoi gian nap liéu: 1 phut

t, - thoi gian xa liéu: 1 phut.

Theo thuc t& cho th&y, hén hgp vat lidu
trong may tréon ding dugc dao tron lén xudng
tuan hoan trong may khodng 8-10 lan thi dat
yéu cau vé d6 tron déu.

Liyk=8
Ning suét riéng ctia vit tai trong qua trinh tron:
Q- q"‘ffo = 30860 _ 3500kg /h = 3T /h

* Tinh dudng kinh truc vit:
Ta ¢6 ning sudt van chuyén cta vit dugc
tinh theo céng thic:

2

602
q=60.—

N2

Buéc vit s c6 thé chon theo dv: chon
s=(08+1d, s=0.8d,

Thay q vao cdng thtc tinh Q, ta cé:

.

Q, =47,1.d2.0.8.d,.nk.p.y, T /h
Q, =47,1.08nk.p.yd’

Suy ra:

dv =3 —Qr
47,1.0,8.nk.y.p

3
- \/47,1 .0,8.500.0,95.0,7.0,1125

~0,129(m)

Chon dudng kinh canh vit:
d =129 mm.

Suy ra budc ctia canh vit:
$=0,8.129 = 103 (mm).

Chiéu cao ctia tiép lidu:
h=s=103 (mm).

Chon h, =200 (mm)

= Chon chiéu cao vit tron 1a: L =900

3.3. Ché& tao mét s6 b phan chinh

Sau khi tinh toan thiét k& mét s6 bd phan
chinh, cidc bd phan con lai dugc thiét ké&, lua
chon theo cac bd phan chinh va tinh toan do cu
thé (Hinh 3 va Hinh 4).

_'[5_. S E

Hinh 3. Thung trén
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Hinh 4. K&t qua thi€t k€ may tron TACN
kiéu ditng nang suat 50kg/h

3.4. Két qua khao nghiém trén mau may da
ché tao

34.1. Tién hanh cho may chay ché dé
khéng tai

Dé so bo danh gia may sau khi ché tao va
14p rap xong, chung ta tién hanh cho may chay
4 ché& do khong tai.

Trudc khi bat may can kiém tra cac méi lip
ghép nhu bulong, puly, day dai.. xem chéc chin
chua. Tién hanh quay tay xem may c6 hoat dong
ém diu hay khong. Néu tién hanh quay tay thay
may quay ém diu, thi méi bit ddu dong dién cho
may chay khong tai khoang 5 phit.

Trong quéa trinh chay thii, néu phat hién ra
su ¢ nhu: c6 tiéng kéu, may bi rung lic... thi
nhanh chéng déng cdu dao dién, tim kiém va
khéc phuc su c6.

8.4.2. Tién hanh cho may chay & ché dé
mang tai

Sau khi may chay 6 ché do khong tai duge
on dinh, tién hanh thi nghiém cho nguyén liéu
vao dé tron. Trong qué trinh lam viéc may lam
viée 6n dinh, ém diu, may khéng bi rung léc,
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nguyén liéu duge nap vao hét, duge vit tai van
chuyén 1én phén trén cta xilo dé tron.

Két qua khao nghiém:

- N#ing suat khao nghiém 50 kg/mé.

- May chay ém.

- Cac 6 d6 va cac banh dai khong c6 hién
tugng phat nhiét.

- May khi mang tai 100% (50 kg) van khéong
bi rung lic.

- Két qua do cong suit tiéu thu: 0,46
kW/mé.

- Két qua tinh toan miic chi phi néng lugng
riéng: 8,12 kWh/tan.

- Véi thoi gian trén 8 phiit/mé, do tron déu
ctia hdn hgp dat 93 - 95%.

3.5. Ung dung trong san xuét va hiéu qua
kinh t&

M6t may tron thiéc 4n chan nubi v6i ning
sudt 50kg/mé da dudc ché tao va chuyén giao
cho mét co s6 san xuét thiic 4n tu nhan tai Xuan
Hoa Tinh Vinh Phtc. Tai co s6 san xuat, qua
kiém tra tinh trang hoat dong ctia may, chu co
sd san xuat nhan xét va danh gia vé may nhu
sau: May c6 niang xuét phua hop, chay én dinh,
ém, khéng 6n, d6 tron déu cao, diung dé tron
thiic &n bd sung va tron thic &n chin nudi, st
dung cd dong.

4. KET LUAN

Két qua nghién ctu dua ra dudec mau may
tron c6 két cau gon nhe, dé gia cong ché tao, van
hanh, gia thanh thap phu hop véi ba con noéng
dan chan nuoi theo quy mo hd gia dinh.

May tron thtc an chin nudi ning suit
50kg/mé trén dudc nhiéu loai thiic &n, dé ché&
tao, dé 1ap dat, thao lip va lam sach thuan tién.
May phu hgp cho mé hinh kinh t€& trang trai,
quy md san xudt nhd hay ho gia dinh. May c6
thé dung tron thic an hén hop tit cac nguyén
litu duge nghién nhd, c6 ngudn goc tu nhién hay
thtic &an dam dic véi ngudn nguyén liéu cb sin &
dia phuong theo yéu cdu ctia nha san xuét.
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