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TOM TAT

Bai bao trinh bay két qua nghién ctru thiét 14p mé hinh toan hoc téi wu, trong qua trinh xé trén may cua vong
dung thudc day chuyén xé gd tu dong do Dé tai cp Nha nudc mi sé DTDL.CN-10/16 thiét ké, ché tao. Nghién
curu da lya chon 6 thong s6, v6i 2 ham muc tiéu va 1 ham diéu kién, dé giai dugc bai toan td1 uu nay bai bao str
dung phuong phép déng dang va thir nguyén trong nghién ctru thuc nghiém. Két qua nghién ctru khi xé gd Tan
Bi di tim ra duoc gi tri toi vu cia mot s6 thong sd: Strc ciang ban dau Sp=1867 (N), van tdc cit v = 55 (m/s),
van toc day u. = 0,123(m/s), goc cit 5 = 58 (d6), chiéu rong tim van xé H = 44 (cm) tuong Gng voi duong kinh
gd d = 62 (cm). Khi d6 thi chi phi ning lugng riéng A, min= 1,72 (kWh/m?) va do mAp mo bé mit van xé Ramin=
0,173 (mm), ning suét trung binh cn x¢é IT, = 3,12 (m*/h), nhu vay ning suét dat duoc dam bao yéu ciu dit ra.
Tir khéa: Chi phi ning lwong riéng, cwa vong dirng, dd map mé bé mit, ning suit xé, thong s tdi wu.

1. PAT VAN PE

Hién nay ¢ Viét Nam, cong nghiép ché bién
g0 dang phat trién rat manh mé. Tuy nhién, phin
16n cac thiét bi xé g5 con lac hau, da sb 13 ban
tu dong hodc thu cong, tir 6 nang suét lao dong,
chat luong san pham va hiéu qua kinh té con
thip, cac nghién ctru vé thiét bi cua xé gd tu
dong con rat han ché. Pé gop phan khic phuc
ton tai trén, Dé tai cap Nha nudc “Nghién citu,
thiét ké, ché tao day chuyén thiét bi xé go tu
déng nang sudt 3 - 4 m’/h g6 thanh pham” ma
s6 DTDL.CN-10/16, dé tai da thiét ké ché tao ra
day chuyén xé g tu dong, song dé tai chi moi
dung lai & phﬁn thiét ké ché tao, thur nghi¢m mot
mo hinh day chuyén xé gd tu dong, chua co
nghién ctru t6i wu cac thong sb cua céac thiét bi
trong hé thong.

Trong day chuyén xé gd tu dong thi cua vong
dung 1a thiét bi quan trong anh huong 16n dén
ning suit, chit luong cua diy chuyén, viéc
nghién ctru tinh toan t6i wu cc thong s6 k¥ thuat
clia cua vong dung trong ddy chuyén xé gd tu
dong 1a rat can thiét nham ning cao ning sut
va chét luong san pham. Trong khi d6 Dé tai cip
Nha nudc lai chua nghién ctru van dé nay

Trong qua trinh tinh toan, thiét ké cua vong
dung xé gb ty dong, nghién ciu cia tic gia
Duong Vian Tai (2016) mdi chi tinh toan gia tri
cac thong sb co ban cua cua dya trén diéu kién
lam viéc va diéu kién bén, chwra xét dén hiéu qua

lam vi¢c ciia may, do do can tién hanh tinh toén,
b6 sung dé dua ra duoc cac gia tri toi wu nhat
dap g yéu cdu ting ning suat xé, giam chi phi
nang luong, nhung van dam bao chit luong san
pham va an toan trong nhitng gidi han cho phép.
D6 1 van dé can duoc nghién ciru trong bai bao.
2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Thuc nghiém duoc tién hanh trén may cua
vong dung da thiét ké, ché tao trong dé tai
DTDL-CN-10/16 theo nghién ctru va bao cdo
cua tac gia Duong Van Tai (2016), Duong Van
Tai (2018).

Mau thi nghiém

Mau thi nghiém 1a gb nhém V ¢é cac thong
s6 twong dwong v6i diu kién san xuat thuc,
trong diéu kién thi nghiém nghién ctru dé chon
6 Tan Bi c6 d6 4m tuong ddi 60 - 70%, dudong
kinh d =30 + 80 cm, chiéu dai L =4 m. Dé dam
bao qua trinh tinh toan ti wu, nghién ciru tién
hanh xé hop véi cac chidu rong tm van xé
twong tmg H =20 + 55 cm.
2.2. Phwong phap nghién ctru

Xdc dinh muc tiéu téi wu

Chi ti€u danh gia hiéu qua st dung may la chi
phi ning lugng riéng A, (Wh/m?), nén muc tiéu
tha nhat duoc chon 1a cyc tiéu ham A; — min.

Chat luong san phdm cua cua vong duoc
danh gia bang d6 map mo bé mat van Ra (mm).
Do d6 muc tiéu thir hai can xét ciia bai toan nay
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con la: Ra (mm) — min.
O day bai toan t6i wu duoc thiét 1ap theo yéu
cau cta dé tai PTPL-CN-10/16 nén can ¢ thém

diéu kién, theo tai liéu cua tac gia Duong Vian
Tai (2016), Duong Van Tai (2018) 1 ning suat
xé TIy (m*/h) > [I1] = 3 (m*/h).
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Hinh 1. Qua trinh thue nghiém trén may cua vong dirng

Cic tham sé diéu khién

Dé 1ap mé hinh toan hoc ta chi quan tdm xac
dinh cac tham sb diéu khién X = (x1, X2, . . . Xn).

+ Doi véi thiét bi: Strc cang ban dau cua ludi
cua (So), thong sb cua ludi cua dic biét 1a goc
cit & anh huong dén do mép mo bé mat van.

+ Déi véi ché cdt: Van tde cat v (m/s), van
téc ddy u (m/s) 1a théng s6 anh hudng 16n dén
ning sudt.

+ Vi doi twong gia cong la loai gé dwoc dua
vdo xé: Ching loai gb phd bién dua vao xé hién
nay c6 2 dang chinh 1a gd rimg trong cta Viét
Nam va gd nhdp khiau gém g& Soi, Tan Bi.
Puong kinh cua cac loai nam trong khoang d =
(1575 cm) va lyc can cat riéng k. trong khoang
(4,236 + 124,8 N/mm?), chiéu dai gd xé Ly=4
(m) 1a mot hang sé. Do d6 vé ddi tuong gia cong

chon d, va ke 1 tham sb diéu khién.
Vay c6 6 tham s6 diéu khién trong bai toan 1a:
X =(So, 6, ke, d, v, u) (1)
Mo hinh toan hoc c¢6 dang tong quat nhu sau:
A, = A.(Sy 6,k d,v,u) » min
Ra = Ra(S,, $,k.,d,v,u) = nin (2)
[y = M4(Sy,8,ke, d,v,u) = [I1g]
Theo cac tac gia Nguyén Vin Bi (1999) va
Pham Vin Lang (1996) can tién hanh:
2.2.1. Lap cac dai lwong khong thw nguyén
cho ham chi phi nang lugng riéng A,
A, = A (Sy,8,k;,d,v,u) > min  (3)
Chuyén cac dai luong c6 thir nguyén trén vé
dang khong thir nguyén va 1ap quy hoach thyc
nghi¢m cho cac dai luong khong thtr nguyén
theo bang 1.
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Bang 1. Thir nguyén ciia cic dai lwgng trong bai toan xac dinh chi phi ning lugng riéng

A (Nm/m?)
Thir nguyén
Cic yéu to Cic dai lwgng M* L T°

u A T
Chi phi nang lwong riéng A, (wh/cm?), (Nm/m?) 1 0 -2

Cuavong dimg Goc cit cia ludi cat, 6 (rad) 0 0 0
- Stre cang ban dau cua ludi, So (N) (kgm/s?) 1 1 -2
x - Lyec can cat riéng, ke (N/m?) (kg/ms?) 1 -1 2
Go - Duong kinh g3, d (m) 0 1 0
Loan L - Van toc cat, v (m/s 0 1 -1
Che do cat - Ve:”m toc day, u((m/s)) 0 1 -1

Néu chon 3 thong s6 co ban 12 K¢, d va v, thi ta co:

1 -1 -2
A=|01 0 |=-1%0 Vaychungddc lap, don tri.
01 -1
S6 dai lugng khong thir nguyén trong bang 1 1a: N=6-3=3
Ay So . Uc . 5

Tgp =X o o= S0 oM oo %
Ar [k1,aP1pri] 1 [kS1,aB1pre] 2 [K23,aP3,vv3] 3 [K:2,aP2vy2]
A M ’ A ~ < A ) J a

Cén bing cac sb mil ciia bidu thirc 7ar ta c6: [ 4, | = [KC HdP v ]

Hay MLT =[ML'T>1“[LV*[LT'T"

aAzl aAzl’yA:O’ﬂAzl
Do d6 -a,+p,+y,=0 — T = A
_2aA V4= -2 ’ ch
Déi véi my = m taco: MLT =[ML'T1[LV[LT]"
a, =1 a,=1,7,=0,p3=2
-o,+p,+y, =1 — o S,
2a,—y,=-2 ' kd’
Déi voiim, = mta ¢6: LT =[ML'T*1*[LV*[LT ']
a,=0 a,=0,y,=1,5,=0
—a,+ i +y, =1 — u
T, =—
20, -y, =-1 v
e . ) , —1p-27a, 2 =197,
boi voim; = W; taco: MOL'T® =[ML'T>1=[LY*[LT'Y
=0 0,7,=0, 8 =0
a., = , =V, =
_az+ﬂz+7/2:0 - { ’ & 1
T, =0
—2a,-7,=0
Két hop cac phuong trinh bién dbi (a), (b), riéng dang khong thtr nguyén sé 1a:

(¢), (d) dugc phuong trinh chi phi nang luong
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A S u
7y, =0, 1, Lz,,7,,7,) hay K’d:CDl(l,l,l,KO 76,5) 4)

c

29

2.2.2. Ldp cdc dai lwong khéong thir nguyén  dang khong thr nguyén va lap quy hoach thuc
cho ham d¢ mdp mé bé mdt vin xé Ra nghiém cho cac dai lugng khong thu nguyén
Ra = Ra( Sy, 6; k. d,v,u) - min theo bang 2.
Chuyén céc dai lugng co thir nguyén trén vé

Biang 2. Thit nguyén ciia cac dai hrgng trong bai toan xac dinh d map mé bé miit vin xé

R, (mm)
o Thir nguyén
Cic yéu to Cic dai lwgng M+ L* T®
u A T
D mép mé bé mdt vin xé R, (mm) 0 1 0
\ , - Strc cing ban dau cua ludi, So (N) (kgm/s?) 1 1 -2
Cua vong dimg - Goc cat cua ludi cat, 6 (rad) 0 0 0
Ga - Lyc can cat riéng, ke (N/m?) (kg/ms?) 1 -1 -2
© - Duodng kinh gd, d (m) 0 1 0
Loan 2 - Vén toc cat, v (m/s) 0 1 -1
Che d cat - Van tdc day, u (m/s) 0 1 -1
Néu chon 3 thong s co ban 1a K, d va v, thi chung ciing co:
11 -2
A=|0 1 O0|=-1%0 Vaychung doc lap, don tri.
01 -1
S6 dai lugng khong thir nguyén trong bang 2 1a: N=6-3=3
_ Ra . _ So . — Uc . __ 8
s = K7 aPa 75| T = kT abiorn] > 2 T kB absprs]’ 3 T [KZabzovz]
Cén bang cac s6 mil cia biéu thirc 75 ta co:
[é‘] — [Kfa’dﬁa’v%‘}
Hay M°LT®=[ML'T>]*[LY*[LT']"’
a; =0 a,=0,7,=0, 3, =1
Do d6 -, +f+y, =1 — R
T, =—*
2a,-y,=0 *d
Ddi voi cac chuan sb tuong tu mi, Mo, 73 cling tinh nhu trén ta co:
S, u
=i =i =0
v
Phuong trinh d6 map mo bé mit van Ra dang khong thir nguyén s& 1a:
Ra S u
7y =0,(L L Lz, 7y, 7)) hay == =d,(1, 1,1, —*—, =,5) (5)
d K, v
2.2.3. Lap cdc dai lwong khong thir nguyén Chuyén cac dai luong c6 thi nguyén trén vé
cho ham ndng suat xé Ils: dang khong thir nguyén va 1ap quy hoach thyc
Mg = M4(8,So, ke, d, v, u) = [Ig] nghi¢ém cho cac dai luong khong thtr nguyén
theo bang 3.
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Biang 3. Thit nguyén ciia cac dai hrgng trong bai toan xac dinh niing suit xé ITs ( m?¥s)

Thir nguyén
Cic yéu tb Cac dai luwong M* L* T
u A T
Ning sudt xé I, (m*s ) 0 2 -1
- Sirc cing ban dau cua ludi, So (N) (kgm/s?) 1 1 2
Cua vong ding — . . .
- Goc cat cua ludi cat, 6 (rad) 0 0 0
N - Luc can cét riéng, k. (N/m?) (kg/ms?) 1 -1 2
Go x
- BPuong kinh go, d (m) 0 1 0
. . -Van téc cat, v (m/s) 0 1 -1
Ché d6 cat — 3
-Van toc day, u (m/s) 0 1 -1

Néu chon 3 thong s6 co ban 1a K., d va v, thi ta cé:

1 1 -2
A=|0 1
01 -1

0|=-1#0 Vay chung doc lap, don tri.

S6 dai lugng khong thir nguyén trong bang 3 1a: N =6 - 3 =3

Iis

_ . So
s = W, T

T = [Kc“l,dh,vh] 5

T, =

[K73,aP3,v¥3]

Uc . _ 1)
3 = [Kg‘z,dﬁz,yyz]’

Can bing cac s mil ciia biéu thic m ta co: [I1] = [Kca” ,d "y J

Hay M°L*T™' =[ML'T 1" [L)"[LT']"

;=0 a,=0,7,=1, ;=1
Dodd - +f,+y,=2 — I
—2a,—y;=-1 ﬁm_E
Ddi voi cac chuan sb tuong tu m, m2, T3 cling tinh nhu trén ta co:
{72'1 = 5, o 7T, =&;7r3 =0.
K.d v

Phuong trinh ning suat xé s dang khong thir nguyén sé la:

I1s
7y, =050, 1, 1,7, ,7,,7;) hay E:CDZ(L L1, K d

Nhdn xét: Theo cac biéu thirc (4 + 6) ta thiy
trong bai todn xac dinh cac chi tiéu tdi wu thi cac
chuan s6 khong thtr nguyén m, 7, @3 1a nhu
nhau, nén c6 thé t6 chirc thi nghiém chung, trong
mot seri thi nghiém cé thé x4c dinh duogc ca 2 ham
muc tiéu va nhitng diéu kién cua bai toan.

Vay can lap ké hoach thuc nghiém dé tim cac
ham ®; véi ba yéu t6 khong thi nguyén 1a 71, m
va m3. Do d6 theo ké hoach thuc nghiém Harly
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S u
o e 5) (6)
B \4
thi s thi nghiém co ban s& 1a: N =23+2.3+3 = 17
3. KET QUA VA THAO LUAN

3.1. Két qua thwe nghiém don yéu to

a. Anh hudng ciia géc cat & dén chi phi ning

leong riéng A, va dd map mé bé mdt van Ra
Goc cit & thay doi tir 45° + 65°, van tdc cét v

=50 m/s, tbc do déy ue = 0,14 m/s, chiéu rong

tam van xé H = 35 cm. Két qua duoc phuong

trinh va do thi twong quan hinh 2 va 3 nhu sau:
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- Phuong trinh twong quan
Ar=13,75 - 0,426 + 0,00385> (7)

_Anh huéng ciia goc cit
dén chi phi ning hrgng riéng

‘m?)

24
2.3
22

N

17

16
45 47 49 51 53 55 57 59 61 63 65

Goe cit (a6)

Chi phi nang lwrong riéng (kwh/,

Hinh 2. Anh hwéng ciia géc cit dén chi phi
nang lwong riéng A,

Nhdn xét: Anh huong cta goc cit dén chi phi
nang luong riéng A, va d6 map mo bé mit van
tuan theo quy ludt bac hai. Qua d6 thi nhan thiy
ham A va ham R, c6 xu hudng giam khi goc cit
tang tir (45° + 53°), dat cuc tiéu trong khoang
goc cit (53 = 60°), nhung sau d6 thi ham A, va
Ra lai ¢6 xu huéng tang 1én. Diéu nay co thé giai
thich nhu sau: trong phan dong luc hoc di phan
tich cAu tao ludi cua, dic biét gbc cit anh huong
16n dén luc cit, van toc cét, van tde déy, thoi
gian trong qua trinh x&. Goc cit nho dan dén mat

- Phuong trinh twong quan
Ar= 2,848 -0,055v+ 0,0007v> (9)

Anh huwémg ciia vin téc cit

. dén chi phi ning hrong riéng

2.05

2
1.95
19
185 /
18 /

175 ——

17
40 42 4“4 46 48 50 2 54 56 8 60

Vin the cit (m/s)

Chi phi niing lwgng riéng (kwh/m?)

Hinh 4. Anh hwéng ciia van tdc ciit dén chi
phi nang lwgng riéng A,

Nhdn xét: Qua dd thi nhan thdy anh huong
ctia van toc cit dén chi phi ning lugng riéng A,
va d6 map mo bé mit gia cong Ra tudn theo quy
ludt bac hai. Ham A, ting khi van tic ting Ién,
ta c6 thdy rd dugc mdi quan hé ty 18 thuan giira
vén tdc cit voi ham chi phi ning luong riéng.
Trong khi ham R, nguogc lai vi van tde cat cang
nhanh thi thoi gian tiép xiic, co xat ctia ludi cua
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- Phuong trinh tuong quan
Ra = 2,289 - 0,09775 + 0,000752 (8)

Anh hwéng ciia géc cit
dén do map mé bé mit van
0.26

0.24

0.22 \ /
0.2
0.18 \ -

0.16

Po mhp md bé mat vin (mm)

0.14
45 47 49 51 53 55 57 59 61 63 65

Gée cit (46)
Hinh 3. Anh hwéng cia géoc cat den do map mo
bé mat van

thoi gian x¢, chi phi san suat tang, dong thoi ludi
cat d& hong, giy. Nhung nguoc lai goc cit 16n
chiéu sdu cit 16n thi chiéu day phoi ting 1am cho
d6 map mo bé mit tang.
b. Anh hieéng ciia van toc cdt v dén chi phi ning
liwong riéng A»va d¢ map mé bé mdt van Ra
Vian téc cat v =40 + 60 m/s, gbc cat & = 50°,
van tdc déy ue = 0,14 m/s, chiéu rong tAm véan
xé H =35 cm. Két qua dugc phuong trinh va
d6 thi twong quan thé hién & hinh 4 va 5.

- Phuong trinh tuong quan
Ra = 1,643 -0,054v + 0,0003v2 (10)

Anh hémg ciia the 3§ cit
dén @6 mép mé bé mit vin
0.4

0.35
03 \
0.25 \
02
0.15 \
0.1 \

0.05
40 42 4 46 48 30 2 B 36 58 60

Po mAp md bé mit vin (mm)

Vin tbc eit (ms)

Hinh 5. Anh hwéng ciia van tdc cit dén do map

mo bé mit van

v6i g6 giam do d6 do map mo bé mit van giam.
c. Anh hwéng ciia vin téc ddy u dén chi phi ning
liwong riéng A, va dé map mé bé mdt vin Ra

Thi nghiém duoc tién hanh voi cac thong so:
Téc @6 day uc=0,12+ 0,18 m/s, goc cit & = 50°,
van toc cit v = 50 m/s, chiéu rong tAm van xé H
=35 cm. Két qua dugc phuong trinh va do thi
tuong quan thé hién ¢ hinh 6 va 7.
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- Phuong trinh twong quan
Ar = 4,806 - 38,25uc2 + 113,69uc (11)

Anh hwong ciia téc dd ddy
dén chi phi ning hrong riéng
22
21
2
19
18
17
16

15

14
0.1

T~

Chi phi nang lwrgng riéng (kwh/m?*)

011 012 0.13 0.14 0.15 0.16 0.17

Tée dd day (m/s)

\"'--_______

0.18

Hinh 6. Anh hwéng ciia toc do diy dén chi phi

ning luwgng riéng A,

Nhdn xét: Qua dd thi nhan thdy anh huong
cta toc do ddy dén chi phi nang luong riéng A
va d6 mip mo bé mit van tudn theo quy luit bac
hai. Him A, giam khi vén téc day ting 1én vi
lam gidm thoi gian xé. Trong khi d6 ham R,
nguoc lai vi van tde déy anh huong toi1 luc cit,
diéu nay thé hién rd trong nghién ciru dong luc
hoc trong qué trinh cit, do d6 anh huong dén hé
dan hoi ctia mdy, cua ludi cua vi vay anh hudng
16n dén mirc do bién dang déo va bién dang dan
hoi ¢ bé mat gia cong, 1am cho do nham thay

- Phuong trinh tuong quan
Ar=3,542-0,071.H + 0,0008.H* (13)

Anh hwéng cua chiéu réng tim van xé
deén chi phi ning lwgng riéng

Dl
=t

/

Il
G

BN
-

~—

——, —

Chi phi ning lrgng riéng
(kwh/m?)
=
L= )

=
)

20 25 30 35 40 45

Chiéu réng tAm vin xé H(cm)

50 55

Hinh 8. Anh huéng ciia chidu cao mach xé dén
chi phi ning luwgng riéng A,

Nhén xét: Qua dd thi nhan thiy anh huong
ctia chiéu rong tim van x¢é hay duong kinh gb
dén chi phi nang luong riéng A, va d6 map mo
bé mit van Ra tuan theo quy luat bac hai. Nhan
thdy khi chiéu rong tim van xé ting 1én trong
khoang (20 + 38 cm) thi ham A; cling giam di,
nhung chiéu rong tim véan xé ting trong khoang
(38 = 50 cm) thi A, lai c6 gia tri nho nhét, sau
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- Phuong trinh tuong quan
Ra = 0,574 - 8,35uc + 42,262uc? (12)

Anh hwéng ciia tée df d::ly

dén dd mz"ip mb bé miit van

05
0.45
0.4
0.35
03

o /

02 /

_—__——--
0.15

0.1
0.1

/

P6 mip mb bé mit vin (mm)

0.11 0.12 0.13 0.14

Toc db day (m's)

0.15 0.16 0.17 0.18

Hinh 7. Anh hwéng cia téc do diy dén do
mép mé bé mit van

ddi. Khi gia cong v6i 6 day nho thi bé mit gia
cong co6 d6 map mo té vi giam, néu gia cong voi
luong day 16n thi d6 map mo s& ting 1én.
d. Anh huéng cia chiéu rong tam vin xé H dén
chi phi nang lwong riéng A, va do mdp mé bé
mat van Ra

Thi nghiém duoc tién hanh voi cac thong so:
tbc do day ue = 0,14 m/s, goc cat 50°% vén toc
cit v =50 m/s, chiéu rong tAm van xé H=20 +
54 (cm). Két qua dugc phuong trinh va dd thi
tuong quan thé hién ¢ hinh 8 va 9.

- Phuong trinh twong quan
Ra= 0,204 - 0,006H + 0,0001H2 (14)

Anh huéng cia chiéu réng tam van xé
den d¢ map mé bé mat van

0.11

\_—_//

20

0.17
0.16
0.15
0.14
0.13
0.12

PG mip md bé mat vin (mm)

25 30 35 40 45

Chiéu rong tim vin xé H (cm)

50 55

Hinh 9. Anh hwéng ciia chiéu cao mach xé dén
do map mo bé mat van

do lai tang 1én. Trong khi d6 ham R. tang khi
chiéu rong tdm van xé ting. Piéu d6 co thé giai
thich rang khi chiéu rong tim van x¢é ting 1én
dan dén sy tiép xuc gitra ludi cua va gd 1a rong,
chiéu day phoi ting din dén su can ma sat 1on
va cong suét cit ting 1én 1am rung dong trong
qué trinh cat ting manh, do d6 anh huong dén
chi phi ning luong riéng va do map mo bé mat.
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3.2. Két qua thwc nghiém da yéu t6

Trong nghién ctru str dung gd Tan Bi dé thuc
nghiém, véi cac murc thi nghiém da yéu t6 cua
bai toan ndy: Goc cit & = (50° = 60°), sirc cing
So = (1800 + 2000 (N)), luc can cit riéng cua gd
ke = 36,15 (N/mm?), duong kinh gb d = (0,3 +
0,7 m) hay chiéu rong tAm van xé H = (0,2+0,5
m), van téc ddy u = (0,12 + 0,16 m/s), van toc
cit v = (45 + 55 m/s). Tién hanh thi nghiém theo
ma tran Hartly voi s6 lan lap lai cia mdi thi
nghi¢m m = 3.

SO

kd*

c

9

bit X 1a dang ma cia ham , _
1

X 12 dang ma cuaham 77, =0 ;
X3 la dang ma ciia ham - %.
\%

a. Xac dinh mo hinh todan hoc va thuc hién cdac
phép tinh kiém tra

Sau khi thyc nghiém va sir 1y sb lidu bang
phan mém OPT nghién ciru nhan duoc:

+ Ham chi phi nang luwong riéng dang khong
thir nguyén

Y1=025+0,171325 X; +0,14 X;>+0,0702 X,
+0,0325 X1 Xz + 0,035 X2? - 0,05148 X3- 0,0825
XiXs + 0,0025 XXz +0,0225 X5? (15)
+ Ham dj map mé bé mt gia cong dang khéng
thir nguyén

Y2= (0,2994+0,0096X; - 0,0192X,2- 0,0104X,
- 0,0176X; Xz + 0,0536X5? + 0,0266X5 + 0,0063X;
X3 +0,0073X2X3- 0,0074X5%). 1073 (16)

b. Xac dinh cac gia tri 16i wu cuia cdc bién X,
X0, X3

Sau khi xac dinh dugc cac phuong trinh cua
cac ham muc tiéu, nghién ctru tién hanh giai bai
toan tdi uu.

Giai bai toan t6i uu da muc tiéu c6 nghia 1a
cung mot lac phai xét dong thoi cuc tri cua
nhidu ham muc tiéu. Sau khi nghién ctru wu
nhuoc diém cua timg phuong phap, nghién ciru
chon phwong phép wu tién gia tri can dat cho
ham muc tiéu Y>.

Budec 1: Str dung phan mém Matlab, ap dung
phuong phéap chia lu6i mién D thanh 68921
diém, tinh gia trj cia Y| va Y2 & cac cong thirc
(15), (16) tai cac diém chia va so sanh cho ta

két qua:

Y 1min=0,17568 tai Xi=-0,35; X2 = -0,85;
X3=-0,55

Y ivax = 0,853.

Yomin =2,429% 10* tai X1 =-1; X2 =0; X3 =-1.

Yomax = 3,899% 1074,

Budc 2: Lap bai toan t6i vu nhu (2). Tim cac
gia tri X1, Xz, X3 trén D thda man:

{Yl — min (a) an

Y,<e,  (b)

O day can théa mén diéu kién thuc té:
&y = Yomin = 2,429.107*  (18)
V6i €, thay doi tir 2,45.10%* dén 3,9.10™,

Két qua tinh toan nhan duogc trén bang 4.

Bang 4. Toa dd Xi, X, Xz ciia cac diém lam ham Y ¢6 tri nho nhét, tng véi cac tri g,

ma hamY;< g,

€, 0,000245  0,00025  0,00027  0,0003  0,00033 0,00036 0,00039
Y1 min 0,2056 0,2020 0,192 0,181 0,1764 0,1757 0,1757
X" -1,00 -1,00 -0,85 -0,60 -0,45 -0,35 -0,35
X5' -0,15 -0,30 -0,35 -0,50 -0,75 -0,85 -0,85
X' -1,00 -0,95 -0,55 -0,05 0,35 0,55 0,55

Vay trong nghién ctu lay €, = 0,00036,
trong Gmg c6 gia tri diém dung X" = -0,35;
X2" =-0,85; X3" = 0,35 dam bao duoc yéu

cau bai toan. Két qua tinh toan tim gié tri t6i uwu
ctia cac tham sd thyc theo phuwong phap truy hoi
dugc thé hién & bang 5.
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Bang 5. Bang gia tri téi wu mdt sé thong s ciia cwra vong va thong sé cong nghé khi xé gb Tén bi

Théng sb Ky hiéu Pon vi Gi tri tdi wu
Goc cat cua ludi cua ) do 58
Stic cing ban dau cua ludi cua So N 1867
Chiéu rong tam van xé H m 0,44
Puong kinh gb d m 0,62
Vin toc day Ue m/s 0,123
Van tdc cat \ m/s 55

Tir do ta xac dinh duoc gia tri chi phi nang

luong riéng va d6 map mo bé mit:

Armin = Ke.d.Y 1min = 36,15.10°.0,62.0,267

=6,186.10° (N/m) = 1,72 (kWh/m?).

Ramin=d. Yamin=0,62.2,78.10% = 0,173 (mm).
3.3. Van hanh may véi cac gia tri toi wu cia
cac thong s6 anh hwéng

Trén co s& cac sd liéu tdi vu d3 xac dinh duoc &
trén v6i So = 1867 (N), uc = 0,123 (m/s), v = 55
(m/s), H = 0,44 (m) hay d = 0,62 (m) va & = 58
(d6). Sau khi kiém tra cac diéu kién thi nghiém,
van hanh may va tién hanh thuc nghi¢m véi 30
thi nghiém x¢é g Tan bi dé lay sd liéu. Két qua
khao nghiém s liéu ghi & bang 6.

Biang 6. Két qua thuc nghiém theo thong so tdi wu

Y en ax ., , Tinh theo Két qua thwe nghiém Sai s6

T Chi tiéu danh gid so sanh 1y thuyét theo théng sb i wu (%)
1 Chi phi ning lugng riéng Ar (kWh/m?) 1,72 1,85 7,03
2 bo mép mo bé mat g5 x¢ Ra (mm) 0,173 0,189 8,46

Nhdn xét: Su sai léch giira két qua tinh theo
ly thuyét va két qua van hanh may vdi cac thong
s6 t6i uu ndm trong gidi han cho phép nhé hon
15%, tir 46 két qua xac dinh cac thong s tdi uu
& trén co thé tin cay dugc, gia tri tim dugc ¢ trén
d6 chinh 1a thong s6 t6i uu clia cua vong dimg
trong day chuyén xé gb tu dong.

Biéu thirc tinh ning sut theo khdi luong gb

x¢ nhu sau:
_ V' bHu, (19)

DYDY

Vi cac thong s6 tdi uu tinh toan dugc & trén,
v6i chidu day tAm véan xé theo yéu cau b = (15+
40 mm), sau qua trinh tinh toan v6i chiéu day
ctia tAm van 1a 32 mm thi nang suét dat dugce IT,
= 3,12 (m*/h) 16n hon ning sudt yéu cau cia
nghién ctru [I1,] = 3(m?/h). Nhu vay gia tri cua
cac thong sb da tinh toan duoc & trén 1a gia tri
t6i wu ctia bai toan.
4. KET LUAN

Céac tham sb anh hudng nhu van tde cat v, tbe
do day u, goc cat & va duong kinh gb d dén chi
phi ning luong riéng va d6 map mo bé mat van

I1

122

x¢ 1a ham bac hai theo ma tran Hartly.

Gia tri toi wu clia cac thong sb anh huong khi
xé gb Tan bi dén chi phi ning luong riéng va do
map mo bé mit van xé trong diéu kién bién ma
dé tai gii han nghién ctru 1a: Strc cing ban dau
So=1867 (N), van tbc cit v = 55 (m/s), van tdc
day uc = 0,123 (m/s), goc cat & = 58 (d9), chiéu
rong tim van xé H = 44 (cm) twong tmg véi
duong kinh g6 d = 62 (cm). Vi cac thong s trén
thi chi phi ning lugng riéng Ar mm = 1,72
(kWh/m?) va do mép mo bé mit van xé Ramin =
0,173 (mm), khi d6 tinh dugc ning sut IT,
3,12 (m*h) > [II,] = 3 (m’/h), nhu vy ta tinh
dugc nang suat dat dugc dam bao yéu cAu dit ra.
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RESEARCH TO OPTIMIZE THE TREATMENT PROCESS OF
STANDING SAW IN AUTOMATIC WOODEN LINE

Nguyen Thi Luc
Vietnam National University of Forestry

SUMMARY

The article presented the results of research on setting up the optimal mathematical model, in the sawing process
on vertical circular saws of automatic sawing lines designed by the state-level project code PPL.CN-10/16, it
has been designed, manufactured. The study selected 6 parameters, with 2 objective functions and 1 condition
function, to solve this optimization problem the paper using the method of uniformity and dimension in
experimental research. Research results when sawing Ash wood have found the optimal value of some
parameters: Initial stress So = 1867(N), cutting speed v = 55 (m/s), pushing speed u = 0.123 (m/s), cutting angle
6 = 58 (degrees), sawn board width H = 44 (cm) corresponds to wood diameter d = 62 (cm). Then, own energy
cost Armin = 1.72 (kWh/m?), surface roughness of sawn board Rumin = 0.173 (mm) and calculate the average
productivity to cut IT, = 3.12 (m*h), thus achieving the required productivity.

Keywords: Optimum parameters, own energy cost, sawing yield, surface roughness, vertical circular saw.
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