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TINH TOAN THIET KE GOI DO THUY LUC
LAM VIEC THEO NGUYEN LY MANG DAU MONG

TS DO QUOC QUANG, TS NGUYEN QUAN THANG

KS CAO VAN MO, KS TANG BICH THUY
Vién Cong nghé, B6 Céng thuong

Bai bao trinh bay cac két qua nghién ciu, tinh toan gdi d& thuy luc dang & chan su
dung trong may nghién diing ndng suat 15 T/h - san pham cha dé tai cap nha nudc
“Nghién ctiu tinh toan, thiét ké va cong nghé ché tao gdi dd thiy luc chiu tai ning dén
80 tan”, ma so KC.05.18/06-10. Trén co s6 md phdng Monte-Carlo, sif dung thuat toan
DE (Differential Evolution) dé tinh cac hé sé khong thif nguyén, dé tai da xac dinh dugc
cac thong so hinh hoc tdi vu ctia mot segment trong gdi dd thay luc dam bao cdong suat
bom dau qua khe 13 cuc tiéu.

Tir khod: Gdi dd thuy lve, & d6 mang dau méng, Fluid Think Film Bearing, Kingsbury

Bearing.

CALCULATE DESIGNING FLUID FILM BEARING
WORK ACCORDING TO FLUID THIN FILM
THEORY

Summary

This paper presents the result of researching,
calculating Fluid Thin Film Bearing that is type of thrust
bearing uses for Vertical Rolling Grinding Machine.
Based on Monte-Carlo simulation, used DE (Differential
Evolution) algorithm in order to calculate some non-
dimensional coefficients to determine optimal geometric
parameters of segment into Fluid Thin Film Bearing so
that Fluid goes through slot with minimum pumping
capacity.

This result’s aplyed for calculating of Fluid Thin Film
Bearing that is type of thrust bearing is used for Vertical
Rolling Grinding Machine with Capacity at 15 tons/hr
- Product of National Project “Research calculating,
designing & machining process Fluid Thin Film Bearing
with Load at 80 tons” with KC.05.18/06-10 Code.
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1. Datvan deé

Goi d3 thuy luc chiu tai nang doc truc, dé
phdng c6 két cdu hién dai da dugc dua vao
Ging dung tt nhitng nam dau cda thé ky XX.
Goi thay Iyc lam viéc theo nguyén ly mang
dau mdng (Fluid Thin Film Bearings), vGi ché
d6 boi tron thuy déng hodc thuy tinh. Bay la
dang & trugt chan (hudng truc) c6 t6c do quay
I6n, hiéu suét cao, v&i dai cong suét truyén
dong tir 50+9.500 kW va chiu tai trong thdng
diing tir 50+1.200 tan.

Trong 6 trugt chan dang béi tron thly finh,
mang dau boi tron giia hai bé mét cé chiéu
day h dugc hinh thanh do bom dau c6 ap suét
cao va cac hoc dau (budng tao ap) gitia hai bé
mat. Chiéu day mang dau h khéng déi ngay
ca khi téc do tuong doi giGia hai bé mat boi
tron béng khong. Géi thuy tinh cé thé cé dang
hinh hoc bat ky: phéng, tru, tron, cbén, hoac
cau nhung dang clia mét ty ludn tuong tng véi
dang clia mat tya. Dong dau hudng ti buéng
theo bé mat tua chay ra phan chu vi clia n6 va
sé dugc cdp trd lai budng tao ap. P& khe hé
gitia hai mat clia g6i dd thuy tinh khéng déi thi



lugng dau ra khdi géi trong mét don vi thdi gian phai
bang lugng dau cap vao géi.

Bai bao dé cap dén phucng phép tinh toan, xac
dinh cac théng s6 hinh hoc i uu clia mot segment
trong & bdi tron thly tinh sao cho céng suat bom
dau qua khe la cuc tiéu théng qua viéc tinh toan
cac hé so khéng thi nguyén, trén ¢ s md phdng
Monte-Carlo va sU dung thuéat toan DE (Differential
Evolution).

IIl. Phwong phap tinh toan hé s6 khong thuw
nguyén cho goi dé thuy tinh dang @ trirot chan
vai tam dé dang segment hinh dé quat

Moi g&i d& thly tinh déu lam viéc theo nguyén
tdc cép dong dau boi tron cé ap lién tuc vao gitia
hai b8 m&t chuyén déng tuong déi. Chéat lugng lam
viéc cla loai goi d& nhu vay phu thudc chl yéu vao
dé tin cay khi hoat déng cla hé théng cdp dau boi
tron.

Khi tién hanh thiét ké thudng dua vao ba dai
Iuong khong thi nguyén la a, - hé so tai trong q, -
hé s6 luu lugng va H, - hé so cong suét dé chon lya
cac kich thudc hinh hoc hgp ly sao cho cong suat
d&y dau qua khe hep c6 gia tri cuc tiéu [1]. Gia tri
clia nhiing dai lugng nay khong phu thudc vao céac
kich thudc tuyét déi ctiia gbi ma chi phu thudc ty 1&
gita chung, chinh xac hon la ty so6 dién tich cula
buéng tao 4p véi téng dién tich bé mat cla gdi da.
Do vay, viéc xac dinh cac hé sé khong thi nguyén
cho mét dang hinh hoc cu thé clia g6i dd thiy finh
c6 y nghia hét stic quan trong.

Hé so tai trong cta goi dd thly tinh a, dugc xac
dinh bang biéu thic:

W - kha nang chiu tai thuc cla goi

vooqy (ko) , \
a, 1, A - dién tich hinh chi€u clla bé mat
pPr tua (cm?)

p, - 4p luc trong budng dau khi cé khe
hé (kg/cm?)

Hé sé luu Iu’dng clia goi d6 thly tinh g, dudc xac
dinh bang biéu thuc:

Q - luu lugng dau (cm¥/sec)
O, 5 W - tai trong tac dung I&én gdi d& (kg)
e HU;’ @ h - chiéu day mang dau béi trgn (cm)
m - dé nhét tuyét d6i cha dau béi tron
(kg.sec/cm?)
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Coéng suét can thiét cla bom dé ddy dau qua

khe hep trong gdi d& dudc tinh bang tich giiia ap luc
trong buéng va luu lugng qua 6:

W, q
Hy=p,Q=H,.(-) . — (3a) H, =L
Ap u S a/' (3)

Trong dd H, 1a hé s6 cong suat.
Trong céc tai lieu [1], [2], [13], [14] d& giGi thiéu

cong thiic xac dinh cac hé s6 khong thi nguyén (a,
d, H,) cho géi d& tron budng tron trung tam, goi d6
tron budng vanh khan, géi d chit nhat buéng chi
nhat, hinh cén, hinh cau.

Hé s6 khong thi nguyén a,, g, H, cho gdi dd tron

budng tron trung tdm (hinh 1) dugc xac dinh theo
cac cong thuc sau [14]:

Hinh 1: so d6 géi thuy tinh c6 budng dau ). 3
hinh tron

Hé s6 khong thd nguyén a, g, H, cho goi d& c6

budng dau dang vanh khan (hinh 2) dugc xac dinh
theo céac codng thuc sau [14]:

gt (B4 A7
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Hinh 2: sd dé gdi thuy tinh
¢6 bubng dau hinh vanh khan
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Hé s6 khong thi nguyén a,, q,, H, cho goi d& cé
budng dau dang hinh con (hinh 3) dugc xac dinh
theo céc cong thuc sau [1]:

i . _I{I—O%/R)z]

< — P2 "7 2| In(R/R,)

Y

Hinh 3: sd dé géi thiy tinh
¢6 buéng dau hinh cén

L P S sino
Y- ®,) RY

i :EMQM
3 1-(R,/R)

Hé s6 khong thi nguyén a, q, H, cho géi do
dang hinh cau (hinh 4) dudc xac dinh theo cac cong
thiic sau [14]:

- 1 [ 1 1]

i Oy[ln ag, . o5 f,-cos°, ]Lcos‘eg o5 B,
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Hinh 4: so dé géi thiy tinh 4
¢6 bubng dau hinh cdu

Tuy nhién, trong céac tai liéu tham khao trén chua
cO tai liéu nao trinh bay chi tiét co sé tinh toan cho
segment phang c6 hinh dang khac, mac du loai nay
rdt c6 y nghia thuc tién. Chl y&u céac s6 liéu dung
cho thiét k& cac 6 dd thQy tinh dang nay déu dua
trén nhiing két qua thi nghiém.

Trén co sd cac biéu thic giai tich co ban da biét
va cong cu tinh todn mdi cé thé xay dung dugdc
phuong phap di tin cay xac dinh ba hé s6 khdng
th( nguyén quan trong cla géi dd nhiéu segment
dang dé quat khi cdp dau vao bubng trung tam,
tham chi ca g6i d& c6 hinh dang phuc tap va cé y
nghia thuc tién hon.
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1. Mét s6 tinh toan thdy luc cho dong dau co6
ap chay qua khe hep [4]

Phuang trinh chuyén déng va téc dd dong chay

1 dp  ,
= TV —yh
u o dr (y"—y.h) (4)

T6c do dat gia tri cuc dai khi'y = h/2, cé nghia
la:
2 2
LI Y L S S
20 dr 4 2

T6c do trung binh clia dong chay tang trong khe
hep:
2t = 2. (6)
3 120" dr

Phan bo ap luc

dp _12p.dq @)
dr  hrdo
. 12udq dr
hay: dp= — 8
e ®)

TU (8) ta c6 thé nhan xét réng: doc phuong
hudng kinh theo chiéu dong chay, ap luc dau giam
dan theo ham logarit.

Luu lugng dong dau dugc biéu thi dudi dang
sau:

Pde Ap
dQ = .
Q 121 (r) (9)
In] =+

%
Né&u tinh cho toan bd chu vi ta cé téng luu
lugng:
nE Ap
o4 In(n)
1y

b

0= (10)

Cong thtic (10) chi dung khi trén toan bd chu vi
r var, lahéang sé.

2. Xay dung phuong phap tinh cac hé sé cho
goi dé thay tinh truong hop téng quat

Xac dinh khd nang chiu tai thuc cta gdi do thiy tinh



TU cac cong thic (1), (2) ta thdy réng, dé xac
dinh dugc cac hé so6 cla g6i dd thay finh can xac
dinh dugc kha nang chiu tai va luu lugng dau qua
g6i d& khi g6i lam viéc 6n dinh.

Biéu d6 phan bé ap luc dau c¢6 dang nhu hinh
vé. Trong vung budng dau ap luc khéng déi bang
p,, trong khoadng tui r, dénr_4p luc thay déi theo quy
luat logarit. Kha nang chiu tai cGa g6i trong trudng
hgp chung tinh theo cdng thuc:

W=Wb+jp,-.dF (11)
VVb:F;apr
P A
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Hinh 5: phan bé 4p luc trong gbi dé thiy tinh

Né&u chia viing ngoai budng tao ap thanh n phan
vd cung nhd thi biéu thic (11) cé thé viét lai nhu
sau: W=p.F,+3.pf (12)

Trong do:

p, - &p lyc dau trong budng, kg/cm?

F, - dién tich clia budng tao ap, cm?

F. - phan dién tich ngoai budng

n - s6 phan dién tich ngoai budng dugc chia nhd

f - dién tich clia phan thi i, cm?

p, - ap luc tai trong tam cla phan dién tich tha i,
kg/cm?

_ p,-(In(x)=1In(z;,))

P (13)
ln(’ﬁ”"]
}/;11'

S{ dung biéu thiic (13) ta cé thé xac dinh dugc
ap luc tai mot diém bat ky ngoai budng va cho phép
tinh kha nang chju tai thyc cla go6i d& theo cong
thic (12).
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Tinh luu lugng théng qua go6i dé

Né&u ta chia toan bd chu vi thanh k phan, mébi
phén c6 s6 do goéc & tam la A, tuong ling phén chia
nay c6 ban kinh buéng Ia r_ va ban kinh ngoai bién
la r_, thi c6 thé tinh toan bd lugng dau qua géi bang
cach sl dung cong thic (10) dudc viét dudi dang
mai:

k

_h3‘pr A(pl
Q= 121 ; (},ﬂ[] (14)

In| 2

P

Xac dinh cdc hé s6 khéng thu nguyén cia géi
thdy tinh

- Hé s8 chiu tai: bang cach két hgp cong thic (1)
va (12), ta c6 biéu thiic xac dinh hé s6 a;:

1 n
-

(15)
. i=1
Ap luc dau ngoai bubng tai diém bét ky p, xac
dinh theo biéu thiic (13)
- Hé s6 luu lugng: két hgp biéu thic (2) véi (1)
ta co:
_04,u _ 0.4,

.= 16
1 w.n a,A,.p, E (18

Thay gia tri Q tU (14) vao (16) va gian uéc ta
dugc biéu thic tinh q,:

I < A9
124, z; ln(r’”} (17)

Thi
- Hé s6 cong suét: sau khi da c6 hai hé s6 a, va
g, thi H, dugc tinh theo (3).

Nhu vay, khi biét dang hinh hoc clia budng, dang
hinh hoc cla bién véi dong dau chay ra bién theo
chiéu huéng kinh ta cé thé cai dat chuong trinh tinh
cac hé s6 vai do chinh xac cho phép.

Trén cd s6 céc bidu thic (15), (17) va (3), chang toi
da tién hanh 1ap trinh va tinh toan nham khang dinh su
dang dan clia cac suy luan toan hoc va db tin cay cla
phuang phéap tinh bang s8. Da tién hanh tinh toan cho
gdi dG dang bién tron vai budng tao ap tron chinh tam.
Két qua trung vGi két qua tinh bang giai tich da dudc
cong bd [1].
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TY s6 kich thudc toi uu doi véi goi dd dang nay lar /r.
=0,55. Cac hé sd tuong Uing a, = 0,584;q,= 1,501;
H, = 2,57.

Hinh 6: so dé tinh géi vdi bubéng tron

H¢ s tai trong H# 56 luu lugng
1.0 120
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/- 10.0 !
08 /— /
07 /( 8.0
06 — /
6.0

0.5 o
/ af_vp
. ——gf ot

0.2 7 2.0 M
0.1 >-0-0

0.0 F T 0.0
e T I S B - N
2088988888 585928888

Hinh 7: dé thi cia hé sé tai trong va hé sé luu luong
khi thay ddi ty s6 r/r,

Véi gbi vudng budng vudng, c6 nhiéu dang cong
thic giai tich khac nhau nhung khéng cho két qua ding
vGi s0 liéu thuc nghiém. Theo cach tinh cla ching toi,
khi ty s6 a/b = 0,5 ta c6 a, = 0,5400 ding vdi s liéu thuic
nghiém (a, = 0,54) [1].

3. Tinh cho mét segment cua géi dé may
nghién

Do kich thudc clia cac mam dd may nghién I6n
nén né thudng dugc cdu tao nhu hinh 8. Toan bd
bé mat cla ving tao mang dau bdi tron dugc chia
thanh ting manh nhé r&i nhau - segment. M6i mot
segment dugc cdp dau doc lap va nhu thé co thé
tinh toan riéng. Kha nang mang tai, téng luu lugng,
téng céng suit ddy dau cla toan bd goéi d& béng
téng kha ning mang tai cla tat ca cac segment.
Budng tao ap trén tiing segment cha gdi d& thay
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tinh thudng c6 hai dang la budng tron (nda trén hinh
8) va budng déng dang véi bién ngoai (nla dudi
hinh 8).

Hinh 8: so dé b6 tri cdc segment trén géi dé may nghién

Khi tinh toan cac hé s6 a,, g, va H, bang cac cong
thiic (15), (13), (17) va (3), diéu can phai chu y
la phudng trinh clia cac dudng bién gidi han cla
segment cling nhu budng tao ap phai dugc viét
trong hé toa do c6 gdc tai diém 02. Béng thai, xac
dinh dung goc gidi han Phi1, Phi2, Phi3. Vi dy, vGi
segment c6 budng tao ap hinh tron khi goc tinh toan
thay déi ti 0-180° thi gia tri cla r, S€ bi gidi han
bdi cung A-A1, dudng thdng A1-B1 va cudi cling
la cung B1-B (hinh 10), trong khi r,; la khéng déi.
Trudng hgp clia segment véi budng tao ap dong
dang vdi bién ngoai thi r, ciing s& thay déi lién tuc
tuong ty nhu bién ngoai.

Trén cd sé cac cong thiic da biét va nhiing chd y
néu trén, chung téi da tién hanh 1ap trinh dé tinh cho
segment vdi hai loai budng khac nhau. K&t qua tinh
toan cho segment véi buéng tao ap hinh tron cho
trén hinh 9. Gia tri cyc tiéu dat dugc trong trudng
hgp nay trong khoang R/R,, = 0.58+0.65.

Ciic h¢ s6 qf va Hf
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Hinh 9: d6 thi biéu dién gia tri cac hé sé a, q, va H,
clia segment véi buéng tron phu thuéc vao ty sé Ry/R,,



Hinh 10: s dé tinh cho buéng tron va buéng déng dang

4. Bai toan chon théng sé hinh hoc téi uu cho
goi dé thdy tinh dam bado céng suat day dau qua
khe Ia cuc tiéu

Xay dung bai toan

Cong suat cla hé thong cdp dau cho mot goi
d& thay tinh bao gdom nhiéu thanh phan, trong do6
cé cobng suat ddy dau qua khe hep gilia hai mat
c6 chuyén dong tuong déi dugc xac dinh bang tich
gilta ap luc trong budng tao ap va luu lugng dau
(3a). Tu biéu thiic (3a) cho thay, cé thé gidm thanh
phan céng sudt nay bang cach giam gia tri cta hé
s6 cong sudt H,. Do vay, trong qua trinh thiét ké
g6i d& thay tinh ngudi ta lubn mong mudn vdi kich
thudc da cho cla goi d (hodc mot segment) can
tim kich thudc hinh hoc cla buéng sao cho H, dat
gia tri cuc tiéu.

TU nhiing vi du tinh toan & trén co thé rat ra nhan
xét rang: khi hinh dang ngoai cla g&i hoic mot
segment la c6 dinh thi gid tri clia cac hé s6 a, g, va
H, chi con phu thudc vao kich thudc hinh hoc cla
budng tao ap. VGi gbi dé cé budng tao ap tron thi
a,, g, va H, chi phu thudc vao ban kinh budng tao ap
R, (ham mot bién). Béng phucong phap s6, viéc xac
dinh gia tri cia R, dé H, dat gia tri cuc ti€u la don
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gidn nhu trinh bay & trén va cac dé thi nhung vdi
budng tao ap co bién phtic tap hon, vi du nhu trong
trudng hgp segment cé buéng déng dang véi bién
thi khéng don gian. Véi trudng hop cu thé nhu trén
hinh 10 thi H, s& phuy thudc vao ba bién ca ban:

Hf:f(rtb’rnba(pb) (18)

Trong dé:

r, - ban kinh trong cla budng tao ap

r . - ban kinh ngoai clia budng tao ap

@, - ntfa goc & tam (gdc quat) clia budng tao ap

Ham f (r,, r.., ¢,) kh6 ¢ thé bi€u dién bang biéu
thic gidi tich tudng minh, bdi dé tinh dudc Hf phai
théng qua rat nhiéu cac tinh toan trung gian nhu da
trinh bay & trén. Tuy nhién, cé thé khéng dinh rang
vGi mdi tap cac gia tri cla (r,, r,,, ¢,) ta ¢ thé xac
dinh dugc mot gia tri duy nhat cla H.. Viéc xay dung
ham f (r,, r.., ¢,) tudng minh ciing khong thuc su
can thiét khi cac thuat toan t6i uu mdéi cho phép giai
bai toan chi can biét gia tri cia ham. Trong hé toa
do véi géc la diém O2 nhu trén hinh 10, bai toan t&i
uu c6 dang:

Tim tap cac gia tri (r, r.., ¢,) sao cho ham:

H, = f (1ol ®y) = Min; (19)

Véi cac diéu kién rang bu¢c sau: 0>r, >r,

O<r, <r,

0<oq, <0

Trong d6: r - ban kinh trong clia segment
r. - ban kinh ngoai cia segment
J, - nlia géc & tdm cua segment

Nhiing diéu kién rang budc trén chi dam bao
budng tao ap khdng vugt ra ngoai giéi han hinh hoc
cho phép.

Chon phuong phap giai

Pé giai bai toan (19) c6 mot sd phuong phap
sau:
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- Phudng phap bién hinh hodc phuong phap
dung sai mém [6].

- Thuat toan Gen (Genetic Algolrithm - GA) [7].

- Thuat toan mo6 phéng luyén kim (Simulated
Annealing - SA) [8].

- Thuat toan ti€n hoéa vi phan (Differential
Evolution - DE) [9, 10].

Hai phudng phap dau la cac phuang phap truyén
théng, viéc xU ly cac diéu kién han ché phc tap,
k&t qua phu thudc vao diém xuét phat ban dau, khé
dam bao cho chung ta nghiém t6i uu toan cuc. Ba
thuat toan sau la cac thuat toan thudc I6p cac thuat
toan dua trén cd s mé phdng Monte-Carlo.

Kinh nghiém lap trinh va tinh toan th& nghiém
mot s6 bai toan phic tap cla chdng téi cho thay,
thuat toan SA va DE luén cho k&t qua hoi tu va én
dinh, tiéu chuédn dung xay dung don gian va chinh
xac hon. Thdi gian tinh trén may cla thuat toan
DE ludn la nho nhat so véi cac thuat toan khac khi
gidi nhiing bai toan phtc tap. D& giai bai toan (19),
chuiing t6i da chon thuat toan DE. Gidng nhu thuat
toan GA, DE dua trén qua trinh tién héa véi ba toan
tl co ban la dét bién, lai ghép va lya chon nhung
ban chat mdi toan tl lai khac han véi thuat toan
GA.

Théng thudng cé thé dung thuat toan DE khi
biéu thic sau thda man:

> F(x),
f(X)Min - IZIT <€

14

(20)

Cé6 nghia 1a gia tri ham cla moi ca thé trong
quén thé gan nhu bang nhau tuy thudc vao gia tri e
(thudng chon e = 109).

Két qua va thao luan

K&t qua tinh cac tham s6 t6i uu theo cong suat
ddy dau cuc tiéu cho segment g&i d& thly tinh may
nghién ding véi hai loai budng cho & bang dudi
day.
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, Budng cao | Budng cao ap dong dang
Cac tham so ap tron v6i bién

Ban kinh trong clia segment (cm) R, 415 415

Bén kinh ngoai clia segment (cm) R 66,5 66,5

Nifa gdc 6 tam clia segment (d0) . 10 10

Céc tham s tdi uu

samodeegmt) | M| W

Hé s0 titrong a, 0,507 0,568

He s0 luu lugng q 1,463 1,458

Hé s6 cong suat H, 2,887 2,569

Cac két qua tinh dugc trinh bay & trén mdéi chi la
nhiing két qua budc dau clia dé tai va ciling chi gidi
han trong nhiing tinh todn nghién cuu trong vung cé
chuyén déng tuong déi gitia hai bé mat trugt. Tuy
con mot s yéu t6 chua thé tinh hét trong khi tinh
toan nhung nhém nghién ctu ciing c6 thé manh
dan dua ra mdt vai nhan xét:

- K&t quéa qua trinh nghién ctiu da dé xuét phuong
phéap tinh gan dung dua trén cd sé vi phan dién tich
clia goi d8, do chinh xac cla két qua phu thudc vao
muc dd vi phan nay. Dya vao phuadng phap tinh da
néu, bang cac thuat toan téi uu mdi cé thé xac dinh
nhanh bd thong s& hinh hoc t6i uu cla ddi tugng
nghién ciu.

- VGi phudng phap tinh nhu trén, dé chinh xac
cla cac két qua tinh so véi cac két qua tinh bang
gidi tich cling nhu nhiing so liéu thuc nghiém da
dugc cong bé c6 thé dung dugc trong quaé trinh tiép
tuc nghién cliu 6 d& thay tinh.

- Viéc dung buéng tao ap déng dang véi bién
clia segment khong chi gidm hé sé cong suat dugc
11% so vGi budng tron ma con tang kha nang chiu



tai ctia goi khi ap luc trong budng tao ap trong hai
trudng hgp la nhu nhau.

- VG6i két quéa dat dugc sé rut ngan qua trinh thuc
nghiém va dat hiéu qua cao do khéng can ché tao
mé hinh bang kich thuéc thuc.

Mat khéac, tu cac phuang phéap tinh cho céc loai
8 dd thuy luc néu trén, ta nhan thdy viéc xac dinh
cac kich thudc hinh hoc t6i uu cho mét segment cla
g6i dd chan thuy tinh theo phudng phap khéng thu
nguyén dé ddm bao coéng suét dau qua khe la cuc
tiéu c6 thé st dung mét trong céc thuat toan t6i uu
sau:

- Phudng phap bién hinh hodc phuong phap
dung sai mém [6].

- Thuat toan Gen (Genetic Algolrithm - GA) [7].

- Thuat todn md phong luyén kim (Simulated
Annealing - SA) [8].

- Thuét toan tién hoéa vi phan (Differential Evolution -
DE) [9, 10].

Trén thyc té tinh toan, chung t6i da chon phuaong
phéap DE la phuong phap ludn cho két qua héi tu, 6n
dinh, don gian va chinh xac.

Il Két luan

Viéc tinh toan, thiét k& goi d& thly lyc lam viéc
theo nguyén ly mang dau mong (Fluid Thin Film
Bearings) bang phudng phap tinh cac hé sé khong
théi nguyén, déng thGi sl dung thuat toan DE
(Differential Evolution) trén cé s m6 phéng Monte-
Carlo cho phép xac dinh cac thong sé hinh hoc toi
uu cho mét segment ctia géi thay luc sao cho coéng
suét bom dau qua khe 1a cuc tiéu. Day ciing la diéu
kién can dé viéc sl dung g6i d& dang nay dam bao
tinh kinh té.

Cac khao nghiém khi thuc hién dé tai cho thay:
g6i d& thay luc dugc ché tao vai cac thong sé hinh
hoc dugc tinh toan theo phudng phap da néu lam
viéc 6n dinh, cac théng sé lam viéc do dac dugc khi
kh&o nghiém hoan toan phu hgp véi tinh toan. Nhu

NGHIEN CUU - TRRO PO

vay c6 thé két luan réng: phuong phap tinh toén
néu trén cé co sé khoa hoc, cé du do tin cay khi ting
dung vao thuc té€, dat cd s& cho viéc lam chl thiét
k&, ché tao gbi thly tinh trong nudc m
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