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Abstract

The paper presents the results of a survey on the ability to vent and dropping materials of the lift-over bridge
for cassava roots with a lifting capacity of 60-80 tons based on the experimental planning model. The content
of the survey on the influence of technological and technical parameters on the ability of venting/dropping
materials on cassava trucks when the system of lifting-flip equipment uses transmission and hydraulic control.
The research results build regression equations to show the influence relationship between the three basic
structural parameters as lifting load, lift angle, distance A. Optimizing multi-objective function with Box
Behnken algorithm model, the optimal conditions are as follows: A 5000 mm, lift angle 39.88 degree, lifting
load 60.000 kg. Under these conditions, the highest guessing performance is 86,6%, then the objective
function achieves the expected value of product clearance 99.9%, specific energy consumption 6.9 kW/h.
There is no much difference in the results between the regression model and the experimental results which
are similar almost similar.
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Tém tat

Bai béo trinh bay két qué khao sét vé kha néng trut lidu cta cdu nang-lat xe ché s&n cu v6i téi trong néng 60-
80 tan duwa trén mé hinh quy hoach héa thuc nghiém. Néi dung khao séat vé sw dnh huwéng clda céc théng sé
céng nghé, ky thuat dén kha nang trut/tut liéu trén xe ché sén khi hé théng thiét bj ndng-lat xe str dung truyén
doéng va diéu khién thdy lwc. Két qud nghién clru xay dung duwoc phuong trinh héi quy biéu thi méi quan hé
anh hudéng gitka 3 thong sé két cdu co ban nhuw t3i trong nang, géc néng, khodng céch A. Téi wu héa ham da
muc tiéu véi mé hinh theo thuét todn Box Behnken, céc diéu kién téi wu tim duoc 13: khoang cach A 5000 mm,
géc néng 39,88 do, tai trong ndng 60.000 kg. Duwéi cac diéu kién nay thi hiéu suat phdng doan cao nhét tim
duoc la 86,6%, khi d6 ham muc tiéu dat dwoc gia tri mong doi la dd trat sach san phém dat 99,9%, nang
lwong riéng tiéu thu 6,9 kW/h. Hon nia, sw sai khéc vé két qua gitka mé hinh héi quy va két qué thue nghiém
¢6 sw turong déng va murc chénh léch khéng nhiéu.

T& khéa: CAu nang-lat xe, quy hoach thwc nghiém, trat liéu, sén cu

xuong bai tap két & nha may ché bién bang thu cong la

str dung strc ngudi dé thao dd, cao tir xe xudng san bai
Hién nay, nong nghié¢p van chiém ti trong khé cao g 5 &

trong co cau cua nén kinh té Viét Nam. Tuy nhién voi
phuong thirc san xudt nho 1¢ nhu cua Viét Nam chat
lugng thap, cho nén cic mat hang xuét khau kho co co
hi canh tranh so véi cac nude trong khu vuc, dac biét
trong linh vuc ché bién sin vai san lugng san 16n nhu
Thai Lan va Indonesia [1,5,6]. D6i v6i Viét Nam phan
16n sin dugc ché bién thanh tinh bot, hién tai da co
nhiéu nha may ché bién tinh bot san quy mé cong
nghiép, chua ké cic co sé tu nhan ché bién nho l¢,
nhung hién tai hau hét cac nha may ché bién tinh bot
sin quy md cong nghiép (ning suét tir 400-500 tan
cl/ngay) khi nhap nguyén liéu bang cac 6 t6 tai loai
thong thudong khong c6 “ben nang” ké ca loai xe véi
tai trong tir 60-80 tin van phai thdo d& cu san tuoi
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tap két. Nhu vay luong nguoi lao dong dé 1am viéc nay
rat 16n, 6 thoi diém lén dén hang tram ngudi cao, thao
dd sin tai mot co s¢ ché bién [5]. Tinh trén phuwong
dién kinh té néu V':m st dung nhan cong lao dong tha
cong nhu vay thi rt kém hi¢u qua. Hon nita thoi gian
xudng liéu cham nhu vay con anh huéng dén dién tich
san bai van hanh, khong dap ung dugc nang suat, chat
luong bot ciing giam sat va dic biét 1a mat an toan lao
dong trong san xuat. Mat khac dbi véi ci san tuoi sau
thu hoach con 1an nhiéu tap chét, sén lién két thanh
“btai”, “chiim”, ¢6 14n nhiéu than, ré cung,... Hon nira
¢l sdn con c6 hinh dang khac nhau, to, nho, cong,
théng, dai, ngén, boi vay dé thao, cao liéu lién tuc béng
strc nguoi s& cuc ky kho khan, vat va.... Cho nén cong
doan théo, dd nguyén liéu san cii trén xe xudng bii tap
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két can phai giai quyét bang hé thong may moc thiét
bi, & day cac co so ché bién tinh bot sin rat can chinh
1a hé théng thiét bi nang-lat xe truyén dong va diéu
khién thuy luc[1,5,6]. Vé thiét bi nang thily luc bang
xe ben (xe ben nang) thi trén thé gidi ciing nhu Viét
Nam sir dung nhiéu trong h¢ thdng van tai d6i véi cac
nguyén vt liéu thong thuong, toi roi, riéng dbi voi
nguyén liéu can van chuyén 1a sin cu, nhat lai la d6i
v6i didu kién canh tac nong nghiép nhu Viét Nam thi
hoan toan khong thé sir dung xe ben dé di van chuyen
thu mua nguyén liéu san cu ¢ cac bai, nuong, doi
trong/canh tac sin duoc, ma & day ngudi trong sin va
cac co s¢ thu mua chi tap két theo cac phuong thirc thi
cong, va/hodc hd tro bang sirc vat nudi, phuong tién
don so nho cac xe 6 6, cong néng dau doc, dau ngang
hay may keo dé chuyén cho tir noi thu hoach, tap két
thu mua vé co s san xuat dé ban cho cdc nha may, vi
thé cac phuong tién nay khi vé dén nha may thu mua
déu khong thé “tu chut”, trat liéu dugc ma thuong sau
khi can xong thi ho trat liéu xudng bang ding stc
ngudi. Bé c6 thé giam sirc nguoi, tang d6 an toan va
tang tinh kinh té thi viéc thiét ke ché tao va sir dung
cau nang lat xe didu khlen truyen dong thay luc s€ 1a
rat can thiét. Boi vay vé chu dé nghién ctru nay ciing
bi “han hep/han ché” di rit nhiéu, chua thiy trong va
ngoai nude cd cong trinh nghién ctru nao vé “thiét bi
ndy”. Béi thé tac gia da manh dan di sau nghién ciru vé
hé thong cdu nang lat nay, nham gitp ich cho thyc tién
san xuit. Tuy nhién dé giam thoi gian va chi phi cho
nghién ctru thye nghiém, trong bai bao tac gia trinh bay
két qua nghién ctru sir dung phuong phap quy hoach
hoa thyc nghiém dé khao sat vé sy anh huong cua cac
thong s6 ky thuat dén kha nang trat/tut liéu trén xe khi
cau nang lam viéc.

2. Phwong phap va thiét bi nghién ctru

- Phuong phap nghién ciru: Phuong phap quy
hoach hoa thuc nghiém duogc tién hanh theo ké hoach
1ap ra tir trudc v6i sy thay doi dong thoi ctia cac yéu td
cho phep xac 1ap mure d6 tuong tac/tuong quan gitra
cac yéu to dau vao va cac yéu t6 dau ra. Cac tin
hiéu/théng sé dau ra dung dé danh gid ddi tuong la
vécto Y = (Y, Y2). Ching thuong dugc goi la cadc ham
muc tiéu. Biéu dién hinh hoc cua cac ham muc tiéu
duoc goi la mat dap tng (bé& mat biéu dién) [5].

Trong nghién ctru nay do ddi twong nghién ciru
cua quy hoach thuc nghiém thuong la nhitng hé phuc
tap, v6i co ché chua duoc hiéu biét ddy du nho cac mo
hinh 1y thuyét, nén c¢6 thé hinh dung ching nhu mot
“hop den” trong hé thdng didu khién gém cac thong sb
déu vao va dau ra nhu Hinh 1 [5].

Muyc tiéu cua quy hoach thuc nghiém trong
nghién clu nay nhim giam déang ké sb lugng thi
nghiém can thiét, giam thoi gian tién hanh thi nghiém
va chi phi phuong tién vat chat.

Khi xét dén bai toan quy hoach thyc nghiém do6i
Vi cau nang lat xe cho san, yéu cau trong qua trinh
cau nang hoat ddng can phai 6n dinh, san trén xe phai
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dugc trat sach va chi phi niang luong dién thap nhat dé
dam béo bai toan kinh té, vi vay khi nghién ctru can
thict 1ap “hdp den” cho bai toan nhu trén Hinh 1.

Ung suat Do véng Ung suat
udncia cuacau  uon cua

cau ning ning xy lanh

. X, i Y, Chi phindng
Tai trong — (HOP BEN) luong ridng

Lo X, Qud trinh lam viée
Goc néng — cia cau nang L .

% Y2 P§ tritsach san
Khoang cachA ——p| pham
Vin toc Gia tée
ning ning

Hinh 1. So d6 “hop den” cho bai toan nghién ctru[4,5]

Khi d@6 viéc lya chon cac thong s6 dau vao anh
hudng t6i d6 6n dinh va chét lwong lam viéce (trit sach
sén) cla cau nang hét strc quan trong. O day cac yéu t6
két cau cong ngh¢ anh huong t6i qua trinh lam viée
cua ciu néng bao gdm nhu do ben két cau g suét
ubn, ng suat nén, (mg suét xoan clia cau nang, do
vong cua cAu nang, d6 bén udn doc cua xy-lanh,
khoang céach 4 tir tim quay t6i diém dat xy-lanh, goc
nang, van toe nang, gia toc nang,... Tuy nhién trong
quy hoach thyc nghiém thi viéc lva chon thong so dau
vao can dugc chon sao cho cac bién dau vao d6 c6 thé
kiém tra duogc, diéu khién duoc, va co thé diéu chinh
theo “dy dinh”. Ngoai ra cc yéu to dau vao con phai
1a cac yéu t6 dinh lugng, ¢ hiéu img anh huong rd nét
dén ham muc tiéu danh gia hanh vi d6i tugng nghién
ctru. Boi vay ddi voi bai toan trong nghién ciru nay
chon céc thong s6 déu vao nhu X;: tii trong nang; Xo:
goc nang; X;: khoang cach A4 tir tim quay toi diém dat
xy-lanh, dé khao sat mién t&i uru cho qua trinh nang trit
san (Hinh 1).

- Thiét bi nghién citu: Thiét bi nghién ciru dugc
dé cap ¢ day la he thong thiét bi nang, lat xe cho san
sir dung truyén dong va diéu khién thiy luc c6 kich
thude phu hop/stru dung dugc cho loai xe thung 4 chan
16n nhét sir dung khi ché sén cit twoi trong cac nha may
ma khong cé ben nang da duoc tac gia khao sat tir thuc
tién [5] (Hinh 2).

3. Két qua nghién ctru va ban luin

Trén co so tinh toan 1y thuyét ddi véi cau nang
1at xe chd sén cu c6 diéu khién truyén dong thuy luc
da dugc tac gia trinh bay trong mot s6 cong trinh
nghién ctru khac cho két qua tinh toan cau nang vai tai
trong nang khoang 60 tin dam bao do bén vé két cau
v6i cac thong sb k¥ thuat tinh toan duge nhu: chiéu cao
nang 1at xe 14 2.200 mm, chiéu rong cta cau nang lat
xe 12 3.000 mm, chiéu dai ciu nang lat xe 12 9.000 mm,
gdc nang tinh toan 45°, 4p suit lam viéc cua xy-lanh
200 kg/cm?, hanh trinh xy-lanh 1a 1.500 mm, qua d6
danh gia dwoc do vong cia dam, do udn cua dam déu
nho hon nhiéu gia tri giéi han cho phép,...tir két qua
clia cac thong sd nay 1am co s¢ dé dua vao tién hanh
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nghién ctru ly thuyet thuc nghiém, xem x¢t anh hudng
ctia nhiéu thong sb xac dinh cac yéu t6 anh _hudng
chinh bang cach sir dung quy hoach truc giao do6i xung
cho 3 yéu tb: tai trong cua xe cho san tac dung 1én ciu
nang, goc nang cua cau ‘néng, khoang cach 4 tir tim
quay cua cau nang toi diém dit xy-lanh (diém dat luc),
mdi yéu t6 tién hanh tai cac muc (-1, 0, +1) nhu Bang 1
[4,5].

01: Thing dau
02:Loc
03: Van tiét luu

04: Van phan phoi

05: Van chia dong

06: Pittong

07: Bom

08: Van gidi han dp suat

Hinh 2. So d6 nguyén 1y, két cu thiét bj thi nghiém:
hé¢ thong cau nang-l1at xe ch¢ san cu truyén dong va
dicu khién thuy luc, quy mo 450-500 tan cu/ngay
[1-3,5-7]

1- Xy-lanh thiyy lyc; 2- Thanh lién két; 3- Co cdu ndng;

4- Cdu ndng ldt xe; 5- Xe 6 t6 cho san.

26

Bang 1. Gia trj ma hoa cac yéu tb thuc nghiém [5]

s Ki | Pon | KV hi€u gid tri ma hoa
Bién so hie .
ea v -1 0 +1
Khéi
lugng/tai | X; Kg | 40000 | 50000 | 60000
trong
Goe |\ x| po | 35 40 45
nang
Khoang | 1| 3000 | 4000 | 5000
cach 4
Béng 2. Gia tri ma hoa cua cac thi nghiém [5]
Chi bo
Khéi | Goc | Khoang n‘;‘l‘g st:;:l;l
P ach A
STT hr)(?ng n;l?g cac luong san
(K1 ) (Df?)) X riéng | pham
g C (mm) Y, Y
(kW/h) | (%)
1 0 0 0 6,93 99,42
2 -1 -1 0 7,32 98,48
3 0 0 0 6,87 99,32
4 0 +1 -1 7,32 98,38
5 0 -1 -1 7,35 98,24
6 0 0 0 6,34 99,55
7 -1 +1 0 7,15 98,51
8 0 +1 +1 7,24 98,85
9 0 0 0 6,95 99,72
10 -1 0 +1 6,8 99,86
11 0 0 0 6,98 99,21
12 +1 0 -1 6,92 99,84
13 +1 +1 0 7,42 98,17
14 +1 -1 0 7,3 98,46
15 +1 0 +1 6,93 99,85
16 -1 0 -1 7,2 98,76
17 0 -1 +1 7,21 98,76

Tt cac thi nghiém so bd thay rang, cac dleu kién
t6i ru ndm trong mién bién d6i cua cac thong so O day
tac gia sir dung quy hoach truc giao cap 2, tién hanh
1ap bang thi nghiém diy du v6i k& =3 thi tong sb thi

nghiém

(Bang 2):

N=2"+n,+2k=17
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rong d6: N- s6 lugng thi nghiém; k- s& yéu t6 anh
hudng; 2k _ thi nghiém cua quy hoach truc giao Cép I;
7, - thi nghiém tai tim mién quy hoach; 2k- thi nghiém
tai cac diém “sao” [4,5].

Tir thue nghiém don yéu t6 nhu trén, tac gia xay
dung mé hinh quy hoach thuc nghiém goém 17 thi
nghiém v6i 2 ham muc tiéu la chi phi nang luong riéng
(Y1), d6 trat sach san pham (¥2). Mdi twong quan giira
cac yéu to dugc ma hoa nhu ¢ Bang 2.

Tir két qua nghién ciru tac dong cua timg yéu to
khdi luong, géc nang, khoang cach A4, dua vao phén
mém théng ké dé phan tich cac hé sé hdi qui, bé mat
dap ung va tdi wu hoa voi thuat toan ham mong doi,
tac gia thiét 1ap mo hinh nghién ctru tic dong ciia 3 yéu
t6 dén chi phi nang luong riéng, d6 trat sach san pham.
Phan mém da dua ra md hinh ma hoa cho 3 yéu té anh
hudng véi ham muyc tiéu 1a Y1, Y», tao thanh, thu dugc
két qua nhu Bang 2.

Két qua thu dugc tir 17 thi nghiém néu trong
Béng 2 dugc ma hoa dua vao phan mém théng ké dé
danh gia su phu hop va c6 nghia cia moé hinh. Trén
phan mém tién hanh phan tich sy c6 nghia ciia cac hé
s6 va sy thich ing ctia mo6 hinh duge mé phong bang
phan tich phuong sai (Bang 3, Bang 4) [5].

Bang 3. Két qua phan tich ANOVA ddi véi chi phi
nang lugng riéng [5]

Béng 4. Két qua phan tich ANOVA d6i véi do trit sach
san pham [5]

Thong s6 | Phuong sai | Chuan F | Giatri P
Model 5,45 9,51 0,0036
X 0,063 0,99 0,3529
X L %zE' L Z%E' 0,9676
X; 0,55 8,66 0,0216
XXz 0,026 0,40 0,5461
X1X3 0,30 4,67 0,0676
X2X3 6 ZZZE ) % ‘ZgE ) 0,9238
X7 5 ‘Z(())(;E' 5 %‘;E' 0,9406
X7 4,46 70,11 < 0,0001
X5 0,086 1,35 0,2829
Residual 0,45
Lack of Fit 0,29 2,42 0,2060
Pure Error 0,16
Cor Total 5,89

Béang 5. Két qua phan tich sy phi hop cua cac yéu t6

Thong sb Phuong sai | ChuanF | Gia trj P [5]
Model 0,65 13,49 0,0012 i vhi ni ,
Chi phlr?f;ng lugng Do trat sach san pham
X 1,250E-003 | 0,23 0,6427 cne
Thong 56 Gid tri Thong 56 Gid tri
X 3,125E-004 0,059 0,8155 ;
R*(R- 2
X; 0,047 8,74 0,0212 Squared) | 02% R 0,9244
XiXo 0,021 3,95 0,0872 R? (Adj R- R? (Adj R-
Squared) 0,8754 Squared) 0,8272
XiX; 0,042 7,90 0,0261
XX 9,000E-004 0,17 0,6932 2 } 2 }
RS (PreddR 0.4094 RS (PreddR 0.1778
X7 4,585E-003 | 086 | 03841 quared) quared)
Adeq Adeq
2
X 0,52 97,22 < 0,0001 Precision 10,837 Precision 9,219
X3 1,012E-003 0,19 0,6759
Danh gia chi phi nang luwong riéng:
Residual 0,037 & , & € & .
Chuan F cia mo hinh 1a 13.49 cho thay m6 hinh
Lack of Fit 0,024 2,39 0,2090 hoan toan cé y nghia thong ké vai d6 tin cay 99,88%
(p <0,0012). Chuan F cho sy khong tuong thich (Lack
Pure Error 0,013 of fit) cia mé hinh 13 2,39 (p = 0,2090) cho thdy mo
hinh hoan toan tuwong thich véi thye nghiém[5]. HE )
Cor Total 0,68 trong quan boi R? (R-Squared) ciia mé hinh bang

0,9455 cho thdy mo6 hinh md phong dung véi thyuc
nghiém (Bang 5) [5]. Nhu véy chi phi nang lugng riéng
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cua hé théng cau nang khi lam viéc duoc biéu dién
bang mé hinh bac 2 thong qua phuong trinh hdi quy
thuc nghiém biéu dién anh huong cta 3 thong sb cong
ngh¢ trong qua trinh lam viéc[5]:

Y, =6,91+0,012.X, —6,250E —003.X, — 0,076 X,
+0,073X,X, +0,1.X, X, +0,015X, X, +0,33X;
+0,35X; +0,015X7

D6 thi trong Hinh 3 biéu dién mbi quan hé cua
cac yéu to va danh gia sy tuwong tac cua cac yeu to va
anh huong cua chung dén ham muc ti€u nhu Hinh 3.

T d6 thi cho théy, su tac dong cua luu lugng
quat va sé vong quay cua sang anh hudng rd rang dén
chi phi ning luong riéng. Trong khoang bién thién
khao sat goc nang cia ciu nang va khdi lwong cua xe
chd san cu tac dung 1én cAu nang ta thiy bé mat biéu
dién c6 tinh hoi tu cao.

Padnh gid d¢ trit sach san phim:
D6i v6i mo hinh dénh gia do trat sach san phim
cho thay chuan F cia m6 hinh 12 9,51 cho thay mo hinh

37.50

500 Chi phi ndng luong riéng
’ 7.221 —
ey

4250 en
3
2 2
b= en
z g
G 4000 2
2 =
< o
& 2
S
=
=1
=
@]

{ 7.25857
35.00 —

40000.00

I T
45000.00 50000.00 55000.00  60000.00

A:Khéi lugng

hoan toan ¢6 y nghia théng ké vai do tin cdy 99,64%
(p <0,0036). Chudn F cho sy khong tuong thich (Lack
of fit) ctia mo hinh 1a 2,42 (p = 0,2060) cho thdy mo
hinh hoan toan twong thich véi thyc nghiém. Hé $6
trong quan boi R? (R-Squared) ctia md hinh bang
0,9244 cho thdy mo hinh mé phong dung véi thyc
nghiém (Bang 5). Vi thé d6 triit sach san pham khi lam
viéc duoc biéu didn bing mo hinh bac 2 théng qua
phwong trinh hdi quy thyc nghiém biéu din anh huéng
ctia 3 thong s cong nghé trong qué trinh lam viéc
(néng trut san phém) [5]:
Y, =99,44+0,089.X, —3,750F —003.X,

+0,26X, -0,08X, X, -0,27.X, X, -0,013X, X,

-9,500E —003.X] —1,03X; +0,14X;

Do thi trong Hinh 4 biéu dién mdi quan hé cua cac
yéu t6 nhu goc nang, khoang cach A, khdi lugng xe
chd san va danh gia su twong tac cia cac yéu t do
cung véi anh hudng cia chiing dén ham muc tiéu nhu
Hinh 4 [5]

” \
e
\\ ‘

\\\“t“‘ \

AN \::‘\\\ \\‘\

TSR

S
“\\\\ ‘\\\\\

Tt
L TIL TR
lllllllllll”n/a-/fff””

40000.00

1500000
- 50000.00

35.00

3750
40.00 i
s <C 5500000 s
B: Goc Néng - 4500 6000000 - khot luong

Hinh 3. D6 thi dang contour (2D) va dang 3D xac dinh chi phi nang lugng riéng trong diéu kién goc nang ciia ciu
nang (d9), khoi lugng xe chd san (kg) thay doi va khoang cach 4 ¢o6 dinh [5].

B g sach sau khi trut
5000.00

4500.00 ' -

g -
g 5

4000.00

H 2
2 =
M 2
3] &
3500.00 o
]

3000.00

35.00 3750 40.00 42,50 45.00

0 ’o et
-'0::: o':.:- : oo
2% «t 'o'&‘ 5025

S0 2 S
o '! ..- 4'4,;4,’ 523
:.:

—
500000 e 45.00
4500.00 / 42.50
4000.00 40.00

C:Khoangcach A 3300.00 3750 B:Goc ning

B: Goc nang

3000.00

35.00

Hinh 4. B thi dang contour (2D) va dang 3D xdc dinh d0 trit sach san pham trong diéu kién goc nang cia cau
nang (d9), khoang cach 4 (mm) thay doi va khoi lugng cua xe chd san co dinh [5].
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Qua d thi Hinh 4 cho thiy, su tic dong cua goc
nang va khoang cach 4 anh huong 1o rang dén do trit
sach san pham. Trong khoang bién thién khao sat nhu
trén d0 thi ta thy bé mit biéu dién “16i” ¢6 tinh hoi tu
cao.

T6i wu héa:

Tac gia sir dung phuong phap bé mit dap tng
theo thiét ké thi nghiém cta Box - Behnken véi ba bién
cap 9. Cac sb liéu thu duoc tir viéc danh gia chi phi
nang lugng va do trat sach san pham duoc xu Iy trén
phain mém Design- Expert 7.0 (Stat-Ease Inc,
Minneapolis, USA) ANOVA dugc dung dé danh gia
két qua thu duge. Tién hanh giai bai toan toi wu theo
phuong phap “ham mong doi”. St dung phin mém
Design-Expert 7.0 dé tién hanh t6i vu hoa nham xac
dinh dugc gia tri cua ba yéu td ma tai do chi phi nang
luong 1a nho nhét va do trt sach san phém 14 cao nhat
(16n nhat). Ap dung phuwong phéap phan tich hdi quy cac
sb liéu thuc nghiém, thu dugc mo6 hinh dang phuong

trinh toan, tir d6 tim dugc 6 phuong an (Bang 6). Trong
d6, phuong 4n t6i wu nhit danh gia do trt sach san
pham tdi da theo mo hinh (dat ~ 99,81%), chi phi ning
luong riéng (dat ~ 6,88 kW/h) 1a phuong 4n s6 1 co
hiéu sudt phong doan dat gia tri cao nhat (= 0,86) véi
cac yéu to: Khoi lugng 57242,7 kg; goc nang khi lam
viéc 39,88°; khoang cach A 1a 5000 mm[5].

Béng 6 cho thay gia tri t6i vu do phdn mém chon
tai diém co $6 thy tu 1a 1 ¢6 hiéu suét phong doén cao
nhét cho chét luong lam viéc cua hé théng mong doi
t6i wu hon ca. Tuy nhién do phuong phap mat dap ing
duoc thiét lap dua trén mot ) luong hiru han céc thuc
nghiém, dan dén c6 nhing diém khong phan anh dung
gia tri thuc ctia ham muc tiéu. Dé kiém tra tinh dung
dén cia phuong phap, tic gia tién hanh kiém chung
béng thyc nghiém tai diém tdi uu dat ham mong dgi
cao nhit tir 6 phwong 4n ma thuat toan dua ra trong
Béng 6.

Bang 6. Két qua chay kiém tra mo hinh cua thuat toan tdi uu [5]

TT Khéi luong Goc nang Khoang céach Chi phi nang Do trat sach Hiéu suét
(Kg) (Do) A (mm) luong dién (kW/h) SP (%) phéng doan
1 57242,70 39,88 5000,00 6,8803 99,808 0,866
2 56477,42 39,95 5000,00 6,89694 99,7848 0,865
3 53999,92 39,63 3000,13 6,94688 99,6758 0,863
4 53999,92 39,63 3000,13 6,94688 99,6758 0,863
5 55999,96 39,74 3013,77 6,94695 99,6731 0,862
6 49999,92 40,01 3779,01 6,95459 99,5323 0,816

Hinh 5. M6t s6 hinh anh mo ta qua trinh khao nghi¢m tai nha may sin xuit ché bién tinh bot sin dbi voi hé héng
cau nang-lat xe chd san cu ¢ trang thai lam viéc dé danh gia d6 tin cay cta cac thong so toi uu.
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Tién hanh so sénh ham muc tiéu cua thyc nghiém
v6i ham muc tiéu theo 1y thuyét, cho thdy su sai
khac/chénh 1éch vé cac ham muc tiéu theo phuong
trinh ciia md hinh va thuc nghiém twong d6i nho. Didu
nay chung to su tinh toan cua moé hinh va thuc nghiém
tuong d6i thdng nhét va c6 do tin cay cao. O day tac
gia lya chon gia tri ma thuat toan dua ra bao gém: khdi
lwong 57242,7 kg; goc nang khi lam viéc 39,88°;
khoang cach 4 14 5.000 mm la gia tri t6i wu nhat cho
qua trinh lam viéc cua cau nang xe chd san cu. Két qua
cla cac gia tri t6i wu nay dugc lya chon dé lam co s&
tién hanh trién khai khao nghiém/thuc nghiém klem
chimg danh gié lai [5]. Qua trinh khao nghiém thyc té
v6i ché @6 t6i uu trén mo hinh c6 duge két qua nhu
Béang 7.

Bang 7. Két qua kiém tra do tin cdy cua sb lidu quy
hoach thyc nghiém.

Thong sd cong nghé bonvi | Gidtri
Khoang cach A mm 5.000
Goc néang bo 39,88
Khdi lugng xe ché sin kg 6.0000
Do trat sach san phém % 99,9
Chi phi nang lugng riéng kW/h 6,9

Két qua khao nghiém (Hinh 5) thuc té da kiém tra
danh gia mirc 6 6n dinh vé két cdu cua hé théng cau
nang va do trat sach san pham & mdi goc ning tuong
g véi chiéu cao nang khac nhau tiry thudc vao loai
sdn, chét luong sin (kho, uét, ty 1¢ tap chat, loai
san,.. D Két qua khao nghiém nhu trén Hinh 5 cho cac
thong s6 dau vao toi uu tim duge nhu trén Bang 6 cho
thy véi tai trong néng trong t6i da 6.0000 kg (60 tan),
hé thong cau nang co thé nang trat sach san pham & vi
tri goc nang lam viéc khoang 40°. Khi do chi phi ning
lwong riéng chi tiéu tén 6,9 kW/h.

4. Két luan

Nh¢ phuong phap quy hoach thyc nghiém tac gia
da xay duyng md hinh ho1 quy thuc nghiém nham lua
chon t6i wu cac thong s6 cong ngh¢, cac thong s6 két
céu cua hé thdng cau nang 1at xe. Két qua trén mo hinh
hoi quy va két qua khao nghiém thyc té c6 sy twong
ddng va mirc chénh 1éch khong nhidu. Qua dé cho thiy
tir qué trinh tinh toan, thiét ké, ché tao dén qua trinh
lwa chon céac thong s6 cong nghé 1a hop 1y. Két qua tim
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dugc cac thong sb t6i uu cho cau nang-lat xe nhu:
khoang cach 4 5.000 mm, goc nang 39,88°, tai trong
nang 60.000 kg, d6 trat sach san pham 99,9%, chi phi
nang luong riéng 6,9 kW/h.
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