SCIENCE TECHNOLOGY

XAC DINH CAC THONG SO TOI U CUA MAY THAI CO

LAM THUC AN CHO BO TC- 5,0

DETERMINING THE OPTIMIZATION PARAMETERS OF THE TC-5.0 COW FEED GRASS CUTTER MACHINE

TOM TAT

May thi c6 TC-5,0 la mét trong nhitng may chinh dugc sk dung trong day
chuyén san xudt thirc n tho cho bo. ay Ia loai may thai kiéu dia, cap liéu va thu
san pham thai déu diroc co khi hda, nang sudt 5,0 tan/h. Két qua nghién ctu thyc
nghiém da yéu t6 va két qua nghién cliu t6i vu tong quat theo phiong phap
Harrington EC da xéc dinh duwoc gi tri t6i vu clia céc yéu t6 vao: tdc quay dia dao
n=550vg/ph, chiéu day l6p vat liéu thai a = 6,0cm, toc d6 cap liéuv =041 m/s
va gid tri toi uu clia cac thong so ra; do dong du cla doan théi d = 91,6 % va chi
phi dién ndng riéng N,= 2,7 kWh/tén.

Tir khda: May thai kiéu dia, co khi hoa, tdi tu, da yéu to.

ABSTRACT

The TC-5.0 grass cutter machine is one of the main machines used in the
cow raw food production line. This machine uses disks for cutting, feeding and
collecting products with the prodcutivity at 5.0 tons/h. The results of multistage
empirical research and general optimal research basing on the Harrington EC
method have determined the optimal values of input factors: rotational speed of
knife n = 550 rpm, material layer thickness a = 6.0cm, feed rate v = 0.41m/s
and optimal value of output parameters: uniformity of the segment & = 91.6%
and power costN, = 2.7 kWh/ton.

Keywords: Circular saw blades, mechanized, optimal, multistage.
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1.DAT VAN BE

May thai cé la mot trong nhiing may chinh duoc st
dung trong day chuyén san xuét thirc &n xanh cho bo. Bé
nang cao nang suét va chat lvong cét thai, giam gia thanh
san pham can phai tim ra cac théng so toi vu lam co s& cho
viéc thiét ké may thai véi cac cd cong suat dong co dién

Cao bang bang, Tran Nhu Khuyén,
Pham Thi Minh Hué

khac nhau nham trién khai &p dung rong réi cho céc co s
chan nudi bo sira.

Bai bao nay trinh bay két qua nghién ctru thrc nghiém
xac dinh cac théng s6 tdi wu clia may thai thirc an cho bo
sira TC- 5,0 duoc thiét k€, ché tao tai Vien Co Bién Néng
nghiép va Cong nghé Sau thu hoach.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Vvatliéu vathiét bi thi nghiém

2.1.1. vatliéu thi nghiém

Vat liéu thi nghiém la loai ¢ voi twoi dugc trong tai
Trung tdm nghién ctru Bo va déng co6 Ba Vi - Ha NGi, thu
hoach sau khi trong 35 ngay.

2.1.2. Thiét bi thinghiém

Thiét bi thi nghiém la may thai cé TC-5,0 duoc str dung
trong day chuyén san xuét thirc an thé cho bo (hinh 1). Bay
la loai may thai ki€u dia, cdp liéu va thu san pham thai déu
duoc co khi héa. Cac thong sé k¥ thuat chinh clia may théi
rau ¢6 TC-5,0 nhu sau: Nang suét ly thuyét 5,0 tan/h; Budng
kinh dia 1&p dao 820 mm, s& dao lap trén dia 2, s6 vong
quay cla dia dao 530vg/ph (duoc thay d6i bang thay puly
c6 duong kinh tvong (ng vai ty s6 truyén cla truc déng co
va truc dia 1&p dia); Cong suét ddng co truyén déng cho dia
lap dao va cho bing chuyén cap liéu 7kW; Chidu day va
chiéu rong lép vat liéu trén bang tai cap liéu tvong ¢ng la
0,06m va 0,25m; Van t6c bang tai cdp liéu 0,4m/s (duoc
diéu khién vo cap).

™

Hinh 1. Anh may thai & TC-5,0
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2.1.3. Dung cu thi nghiém

- Thiét bi do s6 vong quay dién ti hién s6 AD 5172
JAPAN-1998.

- Cong to dién EMIC.

- Can dién ttr hién s6 GARMANY, 2000.

- Can ban 500kg va can dia 5kg CHINE-1995.

- bong ho do dién van nang A-V- Q KYORITSU2608A
JAPAN.

- Thuéc kep, thuée day, dong hé bam giay....

2.2. Phuong phap nghién ctu

2.2.1. Phuong phap nghién ctru thyc nghiém da yéu td

Ap dung phuong phap nghién ciru thre nghiém da yéu
t6 dé nghién clu anh hwdng clia 3 yéu t0 vao la: toc do
quay cla dia dao x;, n (vg/ph), chiéu day Iép vat liéu thai
trén bang chuyén cung cép x,, a(cm) va téc do cap liéu x,,
v(m/s) dén hai thong sb ra la; d6 déng déu clia cac doan
thai Y., d (%) va chi phi dién nang riéng Y,, N, (kWh/tan).

Ma tran thi nghiém duoc Iap theo phuong an quy hoach
thuc nghiém bac 2 cla Box - Wilson. V6i 3 yéu t6 vao thi
téng sb thi nghiém laN = 20.

M® hinh toan dwoc biéu dién bang phuong trinh hdi qui:

m

Y; =by +Zml:bixi +”‘i 2 byxx, +Zml:b"xi2 1)

=1 jeitl

Céc hé s6 hoi qui trong cong thiic (1) dwgc xac dinh nhw
sau [2, 3]:

N kK N
bo = alzyu - asz inyu (2)
u=1 i=l  u=l
N
bi = aZ inuyu (3)
u=1
N
bij = a3zxiuyuxju (4)
u=1
N N TR
bii = a4zxiuyu —a ZYu +ag Z inuyu (5)
u=l u=l i=l  u=l

V&i s6 yéu t6 vao m = 3; N = 20 thi cac hé sb a, c6 gia tri
nhu sau:

a,=0,16627  a,=0,125 a,=0,05676

a,=0,07322  a,=0,0625 a,= 0,0068

2.2.2. Phuong phap nghién clu t6i wu téng quat
Harrinton EC

Ap dung phuong phéap tdi vu téng quat Harrington EC
dé xac dinh gia tri t6i vu chung clia cac yéu td dau vao cho
tat ca cac thong so ra lam co s& dé hoan thién thiét ké va
ché tao may.

Ham t6i wu tong quat D duwoc thiét 1ap theo cong thirc
sau [1,2]:

D=¢[]d ©)
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Trong d6: d; la cac ham “mong muén” thanh phan duoc
xéc dinh theo cbng thc:

d; = exp[-exp(-Y')] (7)
. Y- Y'min max
jo 7 " jmin(max)
Trong dé:

Y min (max) - 9i& tri thi nghiém x&u nhét ctia cac ham thanh
phan Y, (Y;mi, 1a gia tri nhé nhét (tng véi ham thanh phan c6
muc tiéu cuc dai va Y, la gié tri 16n nhat tng véi ham
thanh phan c6 muc tiéu cuc tiéu).

Y, - gia tri t6t nhét hay gia tri “mong muén” nhét cla
cac ham thanh phan Y; dwoc lya chon theo yéu cau cla
tirng chi tiéu kinh té - k§ thuat.

k - hé s6 quan trong, k = 3 + 5. Néu vai tro clia cdc ham
thanh phan la nhw nhau thi ldy cung gia tri k.

2.2.3. Phuong phap xac dinh cac théng s6 trong
nghién ctru thyc nghiém

- Phuong phap xac dinh do dong déu ctia doan thai:

Trong khéi san pham thai 1y mau phan tich c6 khoi
lvgng M = 1000g. Do tat ca do dai cac doan thai I, c6 trong
mau phan tich.

D06 dong déu clia doan thai dugc xac dinh theo céng
thic:

8=100- & (%) 9)
Trong do, & dugc xac dinh theo:

o
&—L (10)

o

o- do léch binh phurong trung binh clia cac doan thai
duoc xac dinh theo:

(11)

Trong dé:

L; - chiéu dai ctia doan théi thit i

L, - chiéu dai doan thai quy dinh theo yéu cau ché bién,
L,=100 mm;

N - s6 lvong doan thai cé trong mau phan tich.

- Phrong phép xac dinh chi phi nang lvgng riéng N,

Qua trinh do dugc tién hanh nhu sau: cho moét khoi
lvgng q (kg) nguyén liéu vao may, dung dong ho bam giay
dé xac dinh thoi gian thai t (phat), ddng thoi dém s6 vong
quay trén dia cong to la n,, (240 vong = 1 kwWh).

Mrc tiéu thu dién nang riéng dugc tinh theo:

N, =00« (kwhy/tén)
" ~1000.240q

Str dung déng ho do dién van ndng (A-V-Q) dé xac dinh
cong suét tiéu thu nham déi chiéu voi gia tri dién nang tiéu

(12)
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thu trén cong to dién dé kiém tra d6 chinh xac clia cong to
dién. Sau moi lan thi nghiém cac gia tri trung binh cla cac
mUrc tiéu thu dién nang riéng do dwgc cé sai sO rat nhé,
dam bao do tin cay.

3. KET QUA NGHIEN CUU

3.1. Két qua nghién ctru thuc nghiém da yéu td

Tién hanh chon mic bién thién cla cac yéu td (bao
gom: muc co s&, muc trén va mirc dudi), khodng bién thién
va khoéng nghién ctu [3,4,5].

Gia tri thuc cla cac yéu té dwgc ma hoa theo cong thic:

_ X i -X oi
£i

£ = X it -X id

' 2

X -Giatrimahoaclayéutdthri(i=1+k), klaséyéutd, &
dayk=3;

X;- Gia tri thuc cliayéu t6 thivi;

X, - Giad tri thue mirc co sé cliayéu to thivi;

g- Khoang bién thién clia yéu t6 thir i.

Céc gia tri X, Xqi Xig CO gidtrima hoala +1;0; -1.

Mtrc bién thién, mic co s& va gia tri ma hoa cla cac yéu
vao dugc Iva chon theo céc tri clia cac may thai thdng dung
va két qua thi nghiém tham do don yéu t6 (bang 1).

Bang 1. Mic bién thién, mikc co & va gid tri md hod clia cac yéu t6 vao x

(13)

(14)

L L, Cac yéu t6 anh hudng
Cac mirc mé hoa Giatrimahoa
X,(V/IT) | Xp(cm) | Xg(m/s)

Mc sao trén 1,68 698 8,5 0,56
Mirc trén 1,000 630 75 0,50
Mirc co so 0,000 530 6,0 0,40
Mirc dudi -1,000 430 45 0,30
Mtc sao dudi -1,68 362 3,5 0,24
Khodng bién thién ¢; 1,000 100 15 1,00

Tién hanh thi nghiém trén may TC-5,0 theo phuong an
quy hoach thyc nghiém bac 2 Box-Willson véi 20 thi
nghiém. Ma tran va két qua thi nghiém duogc ghi trong
bang 2 [1].

Bang 2. Ma tran va két qua thinghiém

7] -100 | 1,00 | 1,00 | 8326 | 197 | 0552 | 0,869 | 0,692
8§ | 100 | 1,00 | 1,00 | 8978 | 229 | 0861 | 0,752 | 0,805
9| -168 | 000 | 000 |8110| 187 | 0391 | 0893 | 0,591
10 168 | 000 | 000 | 8726 | 285 | 0,775 | 0376 | 0,540
11 000 |-168| 000 | 8080 | 19 | 0368 | 0,866 | 0,565
12| 000 | 168 | 000 | 8868 | 286 | 0828 | 0,368 | 0,552
13| 000 | 000 |-168 | 8234 | 179 | 048 | 0,910 | 0,665
14| 000 | 000 | 168 |820| 280 | 0811 | 0416 | 0,581
15| 000 | 000 | 000 | 9114 | 198 | 08% | 0,866 | 0,880
16| 000 | 000 | 000 |9060| 188 | 0881 | 0891 |0,886
17 000 | 000 | 000 | 9190 | 190 | 0909 | 0,887 | 0,898
18 000 | 000 | 000 | 8958 | 199 | 085 | 0864 | 0,859
19 000 | 000 | 000 |9072| 197 | 0884 | 0869 | 0877
20| 000 | 000 | 000 |9200| 188 | 0910 | 0,891 | 0,901

Gia tri thi Hammong | Ham

Cacyéutd anh hubng | nghiémcacham | mudn thanh | tdiuu

N° thanh phany, phand, | tong

X, X, | X Y, Y, d, | d, |quat
(vg/ph) | (cm) | (m/s) | (%) | (kKWh/t) D

1] -100 |-1,00| -1,00 | 80,45 | 190 | 0,318 | 0,887 | 0,531

2 1,00 |-1,00| -1,00 | 8290 | 209 | 052 | 0,833 | 0,662

3| -100 | 1,00 | -1,00 | 81,38 | 19 | 0413 | 0,872 | 0,600

4 1,00 | 1,00 | -1,00 | 85,97 | 219 | 0,715 | 0,79 | 0,754

5] -100 |-100| 1,00 | 8210 | 187 | 0468 | 0,893 | 0,646

6 1,00 |-1,00| 1,00 | 87,34 | 2,08 | 0,778 | 0,836 | 0,806

Trén co s& sO lieu thi nghiém trong bang 2, ti€n hanh
xac dinh cac hé s6 hoi quy, ki€ém tra mirc y nghia clia cac hé
s& hoi qui theo tiéu chudn Student véi sy hd trg clia may
tinh. K&t qua tinh toan da xac dinh dwgc mo hinh toan cua
cac ham Y, (j = 2) thé hién qua céc hé s6 hdi quy:

Y, =90,9977 + 2,1570 X, + 15488 X, + 1,6061 X,

- 2,4581 X2, - 22601 X, - 2,0728 X2, (15)
Y, =1,9442 +0,1902 x, + 0,1427 x, + 0,1295 x,
+0,0790 x2, +0,1002 X, + 0,0560 X2, (16)

Sau kiém tra tinh thich (ng cla m6 hinh toan theo tiéu
chuan Fisher va loai bd cac hé sd hoi quy anh huedng khong
dang ké thi md hinh toan clia cac ham Y, vai cac hé so hoi
qui ¢6 nghia nhu sau:

Y, =1,9442 +0,1902 x, (17

Céc gia tri tinh toan F clia cac ham Y,, + Y, déu nhé hon
gia tri tra bang F,. Vi vay, cac mé hinh toan trén déu dam
bdo tinh thich ¢ng.

Xac dinh gia tri t6i vu cac ham Y; duoc thuc hién bang
cach ldy dao ham riéng ddi voi moi yéu td x; va cho dao
ham d6 bang 0, ta dugc mot hé phrong trinh tuyén tinh.
Giai hé phuong trinh nay xac dinh duoc gia tri toi uu cla
cac yéu t6 vao x;. Thay cac gia tri nay vao cac ham thanh
phan Y, ta duoc gia tri t6i wu clia thong so ra (bang 3).

Bang 3. Gia tri toi wu clia yéu t6 vao x; va cacham Y,

Gia tri cue tri Y, 0(%) Y,, N, (kWh/tan)
Cac yéu tovao
- Giatri ma hoa
X 0,4387 -1,2034
X, 0,3426 -0,7121
X3 0,3874 -1,1549
- Giatri thuc
n (v/ph) 5738 409
a(cm) 6,5 49
v (m/s) 0,43 0,28
Cacthongsdray; 92,047 1,704
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3.2. Két qua nghién ctru téi wu tdng quat
Cén ctr vao s6 liéu thi nghiém cda cac ham Y, (bang 2) va
yéu cau veé cac chi tiéu kinh té - k§ thuét cda cac ham Y, ta
lva chon gid tri cac thong sé trong cong thirc (8) nhuw sau:
HamY, —» Y,,;,= 80,8 % Y= 95%
Ham Y, — Y, = 2,86 KWh/tdn  Y,, = 1,5kWh/tan
Lap ham “mong muén” tdng quét D theo cdng thiic (6). Tinh
toan gia tri ham D cho tirng thi nghiém cla ma tran. Két
gua tinh toan gié tri ham D dugc ghi trong bang 2. Viéc xac
dinh mé hinh toén, kiém tra mitc y nghia clia cac hé s6 hoi
qui, kiém tra tinh thich (ng ctia m6 hinh toan ham D dugc
ti€n hanh twong tu nhw khi xac dinh mé hinh toan cac ham
thanh phan Y;. Két qua giai trén may tinh dé xéc dinh duoc md
hinh toan ctia ham D nhuw sau:
D = 0,8794532 + 0,0345389x, + 0,0135014x,
-0,0192207x,-0,0146731X,X, -0,0864 155X,
- 0,0889894x,” - 0,0660820x,’ (18)

Sau khi ki€ém tra tinh thich (ng ctia md hinh toan theo
tiéu chuan Fisher va loai bd cac hé s6 hoi quy anh hudng
khong dang ké mé hinh toan ctia cac ham D véi cac hé sb
hoi qui c6 nghia nhuv sau;

D = 0,8794532 - 0,0864155x,2 - 0,0889894x,2

- 0,0660820x,’ (19)

T phuong trinh (19) ta tinh dugc gid tri t6i vu tong quat clia

cac yéuté vao:

Gia trima hoa Gia tri thuc
X,'=0,1998 n =550 v/p
X, = 0,0644 a’=6,0cm
X; = 0,1382 v'=041m/s
Gia tri téi wvu téng quat clia cac thdng so ra:
Y,'=91,6 %

Y,’= 2,7 kWh/tan

Cac gia tri t6i vu trén la co s& dé hoan thién thiét ké va
ché tao may thai.
4. KET LUAN

Viéc xac dinh cac thdng s6 t6i wu clia may thai cd TC-5,0
bang phwong phap qui hoach thuc nghiém véi sy tng
dung phuwong phap nghién ctu t6i wu téng quat E.
Harrington cho phép dat dugc két qua nhanh chéng va
chinh xac. Két qua nghién ctru da xac dinh duoc: téc quay
dia dao n = 550 vg/ph, chiéu day I¢p vat liéu thai a = 6,0cm,
téc do cap liéu: v = 0,41 m/s (rng véi dd dong déu clia doan
thai 6 = 91,6 % va chi phi dién nang riéng N, = 2,7 kWh/tan.
K&t qua nghién ctru trén 1a co s& dé hoan thién thiét ké va
ché tao may thai co véi cac cd cong suat dong co dién khac
nhau phu hgp véi qui mo clia cac co sé san xuat.
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