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TOM TAT

Cum truc chinh 1a bo phan quan trong trong médy cong cy, chiu tréch nhiém dan dong va truyén luc cho dao cat, dong thai dam bao do chinh xac clia qua trinh gia
cong. Viéc nghién cu va phat trién cac cing nghé tién tién cho cum truc chinh 13 cin thiét d€ nang cao hiéu sut va do chinh xdc trong gia cong co khi. 6 thiy tinh, loai
0 d6 st dung chdt Iong dé gidm ma sat va mai mon, c6 do chinh xac cao va kha néng chiu tai trong I6n, dugc st dung rng rai trong céc ting dung yéu cau do chinh xac
cao. Nghién c(tu nay phan tich dnh hugng cta hinh hoc 6ng mao dan dén ap sudt trong & thay tinh béng phuong phap md phong s6. Két qué cho thdy ty s6 dp sudt budng
ddu trén dp suat bom gidm khi ty s6 I./d. ting, va B tang khi duding kinh 6ng mao dén dc tang. Vi pham vi gid tri duting kinh mao dan tir 0,3mm dén 0,6mm, c6 thé
chon dugc ty s6 mao dan I./d. phi hap véi yéu cau 0,4 < B < 0,7. Ca ché hinh thanh mang dau bang 6ng mao dan cho thdy cac thong s hinh hoc clia 6ng mao dan c6
tac dong truc tiép dén ty 1é dp sudt gidia budng dau va p sudt bom dé dam bao diéu kién lam viéc, dac biét 1a gidi han khe hé cla 6. Cac cap gid tri dudng kinh mao dan
vaty s mao dan (d;; I/d.) tuong ting 1a (0,3; 33), (0,4; 78), (0,5; 152), (0,6; 200) dutgic xac dinh la thich hgp d€ ddm bao khe hé clia 6 trong gidi han cho phép.Nghién ciiu
nay g6p phdn nang cao hiéu biét vé anh hudng cta hinh hoc dng mao dan dén hiéu sudt cta 6 thay tinh. Két qua nghién ctiu ¢d thé dugc st dung dé thiét ké va téi uu
héa céc hé théng 6 thay tinh hiéu qua hon, ddc biét trong cac ting dung doi hdi do chinh xéc cao nhu' médy mai tron ngoai.

Tirkhéa: Cum truc chinh, mdy cong cu, 6 thily tinh, théng s6 hinh hoc 6ng mao dén, mé phdng sd, dp sudt.

ABSTRACT

The spindle unit is a critical component in machine tools, responsible for driving and transmitting power to the cutting tool while ensuring machining accuracy.
Research and development of advanced technologies for spindle assemblies are essential to enhance performance and precision in mechanical processing. Hydrostatic
bearings, which use liquid to reduce friction and wear, offer high accuracy and load-bearing capacity, and are widely used in applications requiring high precision. This
study analyzes the impact of capillary tube geometry on the pressure in hydrostatic bearings using numerical simulation methods. Results indicate that the pressure
ratio between the oil chamber and the pump decreases as the |/d. ratio increases, and f increases with the capillary tube diameter dc. Within the capillary diameter
range of 0.3mm to 0.6mm, an appropriate |/d. ratio can be selected to meet the requirement of 0.4 < < 0.7. The oil film formation mechanism through capillary tubes
shows that the geometric parameters of the capillary tube directly affect the pressure ratio between the oil chamber and the pump, ensuring operational conditions,
particularly the bearing clearance limits. The pairs of capillary diameter and capillary ratio (d;; I/d) corresponding to (0.3; 33), (0.4; 78), (0.5; 152), (0.6; 200) are
identified as suitable to maintain the bearing clearance within permissible limits. This research contributes to a deeper understanding of the influence of capillary tube
geometry on the performance of hydrostatic bearings. The findings can be used to design and optimize more efficient hydrostatic bearing systems, especially in high-
precision applications such as external cylindrical grinding machines.

Keywords: Spindle unit, machine tools, hydrostatic bearing, capillary tube geometry, numerical simulation, pressure.
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1. GIGI THIEU CHUNG

Cum truc chinh trong may cong cu la mét trong nhiing
bé phan quan trong nhat, quyét dinh nang suat cat got cling
nhu chat lugng bé mit cda chi tiét gia cong. O truc chinh
dugc st dung cé nhiing yéu cau khat khe vé khe hg, bién
dang cling nhu kha ndng chiu tai va duy tri diéu kién lam viéc
6n dinh. Trén thuc t&, 6 d& truc chinh c6 thé 13 8 13n hoac &
trugt, méi loai déu cé uu, nhugc diém va pham vi ting dung
khac nhau. D&i vSi cadc may cong cu gia cong tinh, cac loai §
d& truc chinh phé bién phai ké dén la & thiy dong va & thay
tinh, v6i nhiing uu diém vé kha nidng tai ciing nhu dé 6n
dinh tdm truc cao. Tuy nhién, d& hinh thanh mang dau phan
tach hoan toan gila truc va bac, can thiét phai co két cau
cling nhu ché d6 lam viéc trong pham vi cho phép.

Do cling viing ctia cum truc chinh [a mot chitiéu ky thuat
quan trong clia may céng cu. D6 ciing viing cang I6n thi cap
chinh xac cia may cang cao, chi tiét gia cdng cang chinh xac.
PO cling viing cum & truc chinh thay tinh khéng chi phu
thudc vao cac théng s hinh hoc ctia &: s6 budng dau, khe
h& huéng kinh, chiéu dai va chiéu réng 6... ma con phu
thudc vao cac thong sé béi tron thay tinh: luu lugng, dp suat
va khe ha 8 thuy tinh [1-3]. Trong d6, 4p suat nguén va luu
lugng la mét théng s6 dac trung quan trong clia 8 thuy tinh.
Ap sudt va luu lugng trong buéng dau c6 quan hé ty & véi
nhau, do d6 can kiém soat luu lugng dé ap suat mang dau
tang hodc giam theo tai trong tac dung. Luu lugng dau cap
vao 6 cé thé dugc diéu chinh théng qua céc cd ciu diéu
khién nhu 8ng mao dan, van tiét luu hay voi phun. Do dé
diéu chinh luu lugng dau vao sé diéu chinh dugc chiéu day
mang dau trong & thay tinh hay vi tri tdm truc. Hinh 1 thé
hién nguyén tic diéu khién chiéu day mang dau cling nhu
phan b6 ap sudt trong & thay tinh.
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Ap suét ngudn

Co céu diéu khién chiéu
day mang dau
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Hinh 1. Anh hung clia co cdu diéu khién luu luong t6i &p suat budng dau [3]

0, - Ap suit nqudn dau cap vao &; p, - Ap suét thuc trong budng dau; p,, pi2 -
Ap suat thuc trong budng ddu & ché d6 tai trong nh/16n; h - Chiéu day mang dau;
W - Tai trong ddt Ién truc.

Cao cau diéu khién chiéu day mang dau bang 6ng mao dan
dugc st dung phé bién do tinh gia céng don gian va chi phi
tuong déi ré. Ong mao dan dugc ché tao bing mot s6 bién
phép phé bién nhu stt dung ng mao dan cé kich thudc tiéu
chuén dugc gia cdng sén c6 dudng kinh 16/ chiéu dai phu hap
hodc gia cong tia Itra dién EDM tao 16 sau trén thanh bac & két
ndi véi bubng dau. Véi co ciu diéu khién nay doé ciing mang
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dau tuyén tinh han trong pham vi tai trong va c6 do én dinh
cao, d6 ciing ving mang dau khéng phu thudc vao dé nhét
va nhiét d6 cta ctia dau béi tran. Mot s6 nghién ctu thiét ké
8 thay tinh thay thé cho cac dang 6 d& khac trén truc chinh
clia may cong cu nhu nghién ctiu cia He Qiang va céng sy da
dé xuat viéc thay thé 6 1an bang 8 d& thay tinh [4], hay nghién
cliu ctia nhom téac gia Pham Van Hung va cong sy da dé xuat
gidi phép thiét ké & thay tinh thay thé cho 8 thiy dong trén
truc chinh méay mai tron ngoai 3K12 [5]. Nam 2014, W. Chen
va cong su da trinh bay mot hé théng thiét ké méi cho truc
chinh thay tinh, tich hgp phan tich phan ti hiru han dé t6i uu
hoa hiéu suat lam viéc. Hé thong nay khong chi phan tich va
xac dinh d6 ciing ving va nhiét d6 tdng clia 8 d& thay tinh ma
con t6i uu hoa hiéu suat dong ctia né, ddm bao dé chinh xac
cao trong cac cong cu gia cong siéu chinh xac [6]. Ngoai ra,
cac yéu t6 anh hudng dén chat lugng lam viéc cda 6 cling nhu
cum truc chinh phai k& d&n dau béi tron. Dau phai dugc lua
chon phu hgp véi diéu kién lam viéc ciing nhu dam bao diéu
kién lam viéc 6n dinh dudi tac déng cla nhiét do,... [7-11].
M3t khac, cac hé théng thi nghiém dé danh gia cac dic tinh
clia 8 truc chinh cing can dugc nghién ctiu va dé xuat. Nghién
cliu ctia S. Uberti va cong su da trinh bay thiét ké va phat trién
mat hé thdng kiém tra chuyén dung dé danh gia 6 d& thay
tinh trong truc chinh duéi cac diéu kién thi nghiém khac
nhau [12].

Do vay, viéc nghién ctru anh hudng clia hinh hoc 6ng
mao dan dén &p suat & thay tinh bidng phuong phap mo
phdng s6 khéng chi mang lai nhing hiéu biét sau sic vé ly
thuyét va ing dung, ma con mé ra nhiing co hdi méi trong
viéc phat trién va cai tién cac hé théng ky thuat lién quan.
Pay chinh la nhiém vy ma bai bao nay dang hudéng t&i, gép
phan nang cao hiéu qua va d6 chinh xac cda cac hé théng 6
thay tinh trong cac ung dung doi hdi dé chinh xac cao.

2. CAC THONG SO HINH HOC ONG MAO DAN TRONG 6
THUY TiNH

<_ [(.
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A

Hinh 2. Thong s6 hinh hoc dng mao dan [3]

>
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Hinh 3. So @6 két cdu 6 thay tinh khong c6 ranh thoat dau [3]
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Hinh 2 mé ta cac théng sé hinh hoc clia 6ng mao dan,
bao gém d. va I.. Ngoai ra, cac thong s6 ca ban ctia 6 thay
tinh cling dugc mo ta trén hinh 3.

Cum 8 thay tinh truc chinh may ma tron ngoai véi két cau
c6 4 buéng dau va khéng co ranh thoat dau. Cum & truc
chinh thay tinh lam viéc dua vao ap suat dau bén ngoai da
dé nang truc va ddm bao boi tron udt gilia truc va bac. Cum
6 thuy tinh c6 ap sudt khong ddi cé so dé va nguyén ly lam
viéc dugc thé hién trong hinh 4. Bom dau tao ra ap suat dau
nhat dinh (ps) va bom vao trong buéng dau vai ap suat (p,)
Iuu lugng dau chdy vao budng dau dugc diéu khién béi 6ng
mao dan sao cho ddm bdo én dinh chiéu day mang dau
trong 8. Khi ké dén trong lugng cla truc, tai ngoai (P) va dién
tich hiru ich cta budng dau la F véi d6 léch tam la e, co
phuong trinh can bang luc:

W= (ps-pi). F (1)

Trong d06: F: Dién tich hiiu ich ctia budng dau; p, ps: Ap
suat buéng dau;

W =P+ Q, Q: Trong lugng truc.
Trén thuc té véi cum & thay tinh truc chinh va gia thiét
cUa Reynold thi d léch tdm e thudng rat nho.
Can 1

Van tran

Hinh 4. Sa d6 nguyén ly boi tran thiy tinh cum truc chinh may mai tron ngoai
3K12[1]

3. ANH HUGNG CUA CAC THONG SO MAO DAN DEN AP
SUAT 6 THUY TiNH

Nhu da trinh bay & phan trén, cac thong sé hinh hoc 6ng
mao dan trong & thay tinh cda truc chinh may céng cu bao
goém I va d.. Trén thuc té, dé hinh thanh hién tugng mao
dan, ti1é 1./d. can dugc kiém soat chat ché. & nghién ctiu nay,
anh hudng cda ti lé |./d. dén ap suat 6 thay tinh dugc phan
tich ky ludng trén co s& két qua mé phong so. Trong do, ty
sO ap suat dau budng dau véi ap suat bom B sé la dai lugng
dac trung cho ap suat 6 thay tinh trong nghién ctu nay.

Co cau diéu khién luu lugng dang mao dan sé tao ra
dong chay tang cla chat béi tron vao trong budng dau. Cac
thong sé hinh hoc cia 6ng mao dan bao gém chiéu dai mao
dan I va dudng kinh mao dan d. la hai théng sé quan trong
anh huéng truc ti€p dén hé sé mao dan K. va ty sé ap luc dau
buéng dau véi ap luc bam thé hién qua céng thic:

P, 1

P B k) @
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Trong do:

B, - Hé s6 &nh hudng cua bién dang & téi luu luong dau,

vGi 6 d6 khdng c6 ranh thoat dau doc truc: B, = Z—D ;K- Hé
a

1281,

4 !
C

D - Budng kinh trong bac (mm); d. - Budng kinh 6ng mao
dan; | - Chiéu dai 6ng mao dan; h - Chiéu day mang dau.

s6 mao dan:K_ = a - Chiéu rong mép 8 (mm);

Khi thay d&i thong sé hinh hoc I/d. cia 6ng mao dan sé
thay déi ty s6 ap luc dau budng dau véi ap luc bom B dan
dén thay d&i dé cling vitng mang dau. D& dam bao kha niang
chiu tai clia ¢6 truc chinh thly tinh may mai tron ngoai, giGi
han dudi clia khe hé ho(L) = 15um va khe h& gidi han trén la
ho(U) = 22,5um. Theo kinh nghiém ap suat dau cap ps vao
trong pham vi 3 + 5MPa dé han ché cac bién dang nhiét
trong 8.

Théng thudng dé hinh thanh mao dan dau, cac théng s6
hinh hoc d. thay déi trong khodng 0,1 - Tmm va ty s6 |/d.
trong khoang tur 20 - 200 [2] thi ty s6 4p suat B sé thay déi
nhu thé nao va can duagc phan tich ky luéng. O trang théi 6n
dinh chiéu day mang dau bang khe hé gidi han h = h,. D&
khéo sat dac tinh lam viéc ctia 6 thiy tinh theo théng s6 hinh
hoc 6ng mao dan, tir cdng thic ty s6 gilta ap suat buéng dau
va ap sudt bom, sau khi thay cac hé s6 anh hudng cta bién
dang 6 t6i luu lugng dau B, va hé s6 mao dan K. va bién dai
vé bién sé |./d. ta dugc:

1

- @@ 3
P 64.D.hg( | ] ¥
1+ -

3ad’ | d

C

Trén co s& do, bai toan mé phéng dugc thuc hién trén
phan mém Matlab d€ danh gia anh hudng clia cac théng s
hinh hoc 6ng mao dan dén tilé ap suat budng dau va dp suat
bom.

4, KET QUA VA THAO LUAN

Cé thé thay ty s6 gilta ap sudt buéng dau va ap suat bom
phu thudc vao thoéng s6 hinh hoc 6ng mao dan va khe hé
gidi han. Khity s6 |/d. tédng hodc khe hé gidi han h, tang déu
lam giam B va ngudoc lai, B lai tang khi dudng kinh 6ng mao
dan tang Ién thé hién qua cac hinh 5 - 14, tuong ung vdi
dudng kinh 6ng mao dan tir 0,Tmm dén Tmm.

Nhin chung c6 thé thay, khi khe h& nhé, 6ng mao dan
ki€ém soat dong chay clia ddu vao khe hé 6 truc dan dén han
ché luu lugng dau chay ra ngoai lam tich tu ap suat cao trong
buéng dau qua d6 lam ty s6 B tang lén. Su tang ap suat nay
cling dan dén d6 cling clia mang dau cao hon. & cling gia tri
khe hé, khi dudng kinh 6ng mao dan tang, tiét dién 6ng dan
tang lam tang luu lugng dau chay qua dan dén &p suat trong
bu6ng dau cao hon theo dudng kinh mao dan cao hon.
Trong bai toan mé phong nay, két qua cho thdy khi tang ty
s0 I./d., viéc gidm &p suat buéng dau trén ap suat bom lam
gidm kha nang duy tri ap suat cao trong budéng dau, do dé B
giam. Tuy nhién, véi dudng kinh 6ng mao dan I6n hon, tiét
dién tang dan dén tang luu lugng dau va do do6 ap suat
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buéng dau cling tang 1én, lam B tang. Diéu nay cho thay tam Ty s6 ap suat budng dau trén ap suat bom g

quan trong cla viéc lua chon kich thuéc 6ng mao dan phu d . =02mm

hop dé dat dugc ty s6 B t6i uu. Cu thé trong nghién clu nay,

dua trén co s& dudng déng muc thi mién gia tri ctia B sé tang 0.8 - 06

dén lén theo dudng kinh mao dan tang 1én, véi mién khao

0.6 | : 05
sat I./d. trong khodng ti 20 - 200, diéu nay dugc thé hién & .

bang 1. @ 0.4 4 o4
Bang 1. Mién gia tri p khi d.=0,1- 1;|/d. = 20 - 200; ho = 15 — 22,5um 0.2 1 B
d. (mm) Mién gia tri p 0l a
0
0,1 0-0,12 0.02 0022 0.1
o 00162018
0,2 0,03-0,53 1/d, h, (mm)
03 0,10-0.79 Cac dwong dong mirc B
0,4 0,21-0,90 d =02mm
0,5 0,34-0,95 \?
-
0,6 0,47-0,97
0,7 0,59-0,98
0,8 0,68-0,99
0,9 0,75-0,99
1 0,80-0,99
Cé thé thdy, & moi gia tri khe hé, khi gié tri d. < 0,3 thi ty 2,
s6 B ludn < 0,5 va & gia tri d. > 0,6 thity s6 B luén > 0,6.

Ty s6 ap suat budng dau trén ap suat bom g 9 ey A

| /d
dc =0.1mm ere
Hinh 6. Ty s0 ap sudt budng dau trén ap sudt bom B, khi d. = 0,2mm
e Ty s6 ap suéat budng dau trén ap suat bom g8
d =03 mm
- 0.15
0.15 4 4 0.8
[l 0.7
0.1 4 0.1 06
0.05 @ 05 05
0. 0.05 04
2 0.022 03
100 0.02 0 ‘
0.018 0 02
| /d i oot h,. (mm) 100 oo 204 4
mm :
Cac dwong dong mirc B c e Do (M)
d. =01 mm Cac dwong dong mirc B
0.022 d. =03 mm
0.021
0.02 l
E
£ 0019¢
< 0.018
0.017
0.016
0.015
50 100 150 200

50 100 150 200

/9, 1./d,

Hinh 5.7y 6 dp sudt budng dau trén dp sudt bom B, khi d. = 0,1mm Hinh 7. Ty s6 &p suat budng dau trén &p suat bom B, khi d. = 0,3mm
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Ty s6 ap suéat budng dau trén ap suat bom g

d =04mm
1+
0.8 A
@ 0.6 4
0.4 4
0.2
0
100 0.02 o
0.018
200 0.016
Ic/dc hO (mm)

Cac dwong dong mirc B
d. =04 mm

\\\

Ooo
0045,

N

100 1so 200
I/d,

04022

2 0. 0184

0.016

Hinh 8. Ty 50 ap suat budng dau trén ap suat bom B, khi d. = 0,4mm
Ty s6 ap suat budng dau trén ap suat bom g

dc =0.5mm
= 0.9
0.8 0.8
@ 0.6 04
0.6
0.4
0.5
0.2 -
: 100 o
I 0.016 % 018°
l/d, h, (mm)
Cac dwong dong mirc B
dc =05 mm
0.022
0.021 )
(O
0.02
E 0.019
£ 0.018
0.017
0.016
0.015

50 100 150 200
I/d,

Hinh 9.Ty 56 ap suat budng dau trén ap suat bom B, khi d.=0,5mm
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(S8
0.7 §

Ty s6 ap suét budng dau trén ap suat bom g
dc =0.6 mm

100
1/d,

200

0.022
0.018 L

h0 (mm)

0.016

Cac dwong dong mirc B

d = 0.6 mm

0.022
0.021

0.02
0.019

(mm)

£ 0.018

0.017
0.016

\\

\\

0.015

50

100 150 200
1/d,

Hinh 10. Ty s0 ap suat budng dau trén ap suat bom B, khi d.=0,6mm

Ty s6 ap suat budng dau trén ap suat bom

0.9 1
0.8 4

0.6

0.5
0

100
1/d,

d = 0.7 mm
F 0.95
109
0.85
0.8
0.75
0.7
0.65
0.022
0.018 0.02 06
200 0.016
h, (mm)
Cac dwong dong mirc B
d = 0.7 mm
=\ N
o,
o A\
© \
‘l
\\
\.
N
N
\\\
A N
Q
‘@
]
50 100 150 200

I/d,

Hinh 11. Ty s0 ap suat budng dau trén ap suat bom B, khi d.=0,7mm
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Ty s6 ap suat budng dau trén ap suat bom g

Ty s6 ap suat budng dau trén ap suat bom B

dc=1mm

0.95
0.95 1
@ 09 0.9
0.85 4
- 0.85
0

0.022

100 0.02
s 0.016°018
I/d. hy (mm)
Cac dwong dong mirc B
d.=1mm
0.022 \
o
%
\
002 o8
E
E N
£ 0.018 NG
~
0.016

50 100 150 200

d =0.8mm
c
14 0.95
0.9 4 0.9
@ 0.8 085
0.7 | 0.8
0.75
0.6 -
g 0.022
100 0018902 o
200 0.016
l/d, h, (mm)
Cac dwong dong mirc B
dc =0.8 mm
0.022 S N
o
“®
N
0.02 Ng
E N
£ 0.018
0.016
%
50 100 150 200
1/d,

I/d,

Hinh 14. Ty 50 ap sudt budng dau trén p suat bom B, khi d. = Tmm

Hinh 12.Ty 56 ap sudt budng dau trén &p suat bom B, khi d. = 0,8mm
Ty s6 ap suat budng dau trén ap suat bom g

d =09 mm
c
0.95
0.95 4
0.9 4 09
(<o N
0.85 4
0.85
0.8 1
0.75 + 0.8
2 0.022
002
0.018 0.75
200 0.016
l/d, h, (mm)
Cac dwong dong mirc B
dc =09 mm
~
0.022
0.6,\
__ 002
£
£
£ 0.018
0.016 %

50 100 150 200
I/d,

Hinh 13. Ty 56 ap sudt budng dau trén ap sudt bom B, khi d. = 0,9mm
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Mat khéc, d€ pham vi chiu tai cGa & 1a I6n nhat, B dugc

khuyén cao nam trong pham vi tir 0,4 dén 0,7. Diéu nay cé
nghia Ia ¢d cdu diéu khién chiéu day mang dau bang 6ng
mao dan sé tao ra ty s6 ap suat t6i da & khe ha gidi han dudi
dan dén ty s6 ap sudt t6i thi€u & khe hé gidi han trén [3]. Cu

thé trong

bai toan mo6 phéng nay, dé ty sé ap sudt budng

dau trén ap suat bom B = 0,4 & khe hd gi6i han trén va
B = 0,7 & khe ha gidi han dudi, dua trén cg s& dudng déng

muc B, c6 thé Iya chon ty s6 |/d. tuong ting dé B phu hop
nhat trong pham vi khao sat, cac gia tri nay dugc chira trong
bang 2.
Bang 2. Gia tri I/d. phi hgp dé B = 0,4 - 0,7 tuong (ing véi cic gid tri
d.=0,1-1
d.(mm) : Giatrip : I:/d(
Khihy=22,5am | Khih,=15pm phu hop
0,1 0,04 0,12 20
0,2 0,25 0,53 20
03 0,4 0,7 33
0,4 0,4 0,7 78
0,5 0,4 0,7 152
0,6 0,47 0,75 200
0,7 0,59 0,83 200
0,8 0,68 0,88 200
0,9 0,75 0,91 200
1 0,8 0,93 200

Tu nhiing khao sat trén dé dang nhan thay, khi gia tri

dc < 0,3mm hodc dc > 0,6mm, ty s6 ap suat budng dau trén
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ap suat bam B khéng dap ung yéu cau pham vi tir 0,4 dén
0,7 trong toan bd pham vi khao sat. Véi gia tri 0,3mm < d.
< 0,6mm, c6 thé chon dugc théong théng s6 hinh hoc 6ng
mao dan phu hgp vai yéu cau thiét ké.

Ngoai ra, khi tang dudng kinh 6ng mao dan dc, su gia
tang luu lugng dau dan dén ap suat buéng dau cao hon.
Piéu nay cai thién dé ciing clia mang dau, gilp 6 truc chiu
tai t6t hon va duy tri d6 chinh xac gia céng. Tuy nhién, can
chuyrang viéc tang ty s6 I./d. cing déng nghia vai chiéu dai
6ng mao dan I6n, gay khé khan trong viéc gia cong cac 16
mao dan dudng kinh nhé véi chiéu sau Ién trén than bac
thay tinh, nhu dung sai dé tron va dé nham bé mat 16.

Két qua nay nay khéng chi nang cao hiéu biét vé anh
hudng cda hinh hoc ng mao dan dén hiéu suat cta & thay
tinh ma con cung cap co s& dé thiét ké va téi uu hoa cac hé
théng & thay tinh hiéu qua han. Két quéa nghién cliu c6 thé
dugc ap dung trong cac ting dung doi héi dé chinh xac cao
nhu mdy mai tron ngoai, ngi ma yéu cau vé dé cling va dé
chinh xéac cia mang dau la cuc ky quan trong. Diéu nay gop
phan quan trong trong viéc nang cao chat lugng va hiéu
suat clla cdc mdy cong cu hién dai. Hon nia, viéc ap dung
céac két qua nay trong thiét ké va san xuat & thay tinh khéng
chi gidp cai thién hiéu suat ma con gidm thiéu chi phi béo tri
va tang tudi tho clia thiét bi. Diéu nay la dac biét quan trong
trong nganh cong nghiép gia céng co khi, ngi ma dé chinh
xac va dé tin cdy ciia may méc dong vai tro then chét trong
viéc ddm bao chat lugng san pham va t8i uu hoa quy trinh
san xuat.

5. KET LUAN

Bai bao trinh bay phuong phap mé phdng s6 dé phan tich
anh hudng ctia hinh hoc 6ng mao dan dén ap suat 6 thay tinh.
Két qua cho thdy ty sé ap suat buéng dau trén ap suat bom
giam khi ty s6 |./d. tdng va ngugc lai, B tang khi dudng kinh
6ng mao dan dc tang lén. Dac biét, v6i pham vi gia tri dudng
kinh mao dan tir 0,3mm dén 0,6mm, c6 thé chon dugc ty s6
mao dan |/d. pht hgp v&i yéu cau 0,4 < < 0,7.

Co cau diéu chinh chiéu day mang dau bang éng mao
dan cho thay cac théng sé hinh hoc ctia 6ng mao dan cé tac
dong truc tiép dén ty 1é 4p suat gitta buéng dau va ap suat
bom dé dam bao diéu kién lam viéc, dic biét trong pham vi
khe hé& cho phép. Qua qua trinh tinh todn mé phdng, xac
dinh cac cap gia tri dudng kinh mao va ty s6 mao dan (d.;
I/d.) tuong Ungla (0,3; 33), (0,4; 78), (0,5; 152), (0,6; 200) thich
hap dé dadm béo khe hé clia 6 trong gidi han cho phép. Diéu
nay phu hgp véi diéu kién thuc té ca 6 truc thiy tinh trong
may mai tron ngoai.

Tuy nhién, viéc tang ty s6 |/d. ddng nghia véi chiéu dai
6ng mao dan sé I1én diéu nay gay khé khan trong viéc ché
tao 16 mao dan duang kinh nhé cé chiéu sau 1&n trén than
bac thay tinh nhu dung sai d6 tron va nham bé mat 16. Do
do, viéc lua chon céac théng s6 mao dan dya trén diéu kién
s&n xuat ché tao thuc té.

Nghién ctru nay gép phan nang cao hiéu biét vé anh
huéng ca hinh hoc 8ng mao dan dén hiéu suat ctia 6 thuy
tinh. K&t qua nghién ctiu c6 thé dugc st dung dé thiét ké va
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t6i uu hoda cac hé théng & thay tinh hiéu qué hon, dac biét Ia
trong cac Ung dung doi héi d6 chinh xac cao nhu may mai
tron ngoai.
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