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TOM TAT

Bai bao gidi thiéu mot so két qua nghién ciu tinh todn thist ké, ché'tao thiét bi do kiém tra kich

thudc 16 (vi tri kho do, 16 dudng kinh nhé), do sai léch hinh dang va vi trf tuong quan ciia chi tiét mdy

bang thiét bi do sit dung ddu phun khi nén véi do chinh xdc cao +1um, ty so truyén 16m tir 5.10° dén
107,

T khoa: Ddu phun khi nén; Chinh xdc cao; 1y s6 truyén Ion.

ABSTRACT

This paper presents some research results cal

culated design and manufacture instrumentation
test pore size (difficult to measure position, small diameter holes), measurin

g deviations shapes and

relative positions of details machine measuring device by using compressed air with high accuracy

+1pm, large transmission ratio from 5.10° to 10",

Keywords: Compressed air nozzle; High accuracy; Large transmissiop, ratio

ISSN 0866 - 7056
Sl TAP CHI CO KHI VIET NAM, S6 5 nim 2016
www.cokhivietnam.vp



NGHIEN CUU - TRAO DO

1. GIOI THIEU

Ban chat cia phuong phap do la khi
cho dong khi nén ¢é luu luong, dp sudt nguén
Pn khong déi di qua budng voi phun, phun vao
bé mit vat do sé co sy thay d6i 4p sudt hay luu
lugng. Tuy nhién, d€ xiy dung nén mét thiét bi
do khi nén cé d6 6n dinh cao, c6 thé sit dung
trong cong nghiép lai la mat viéc tuong d6i kho
khan vi ap suét (hay luu lugng) ctia dong khinén
chju anh hudng cuia rat nhiéu yéu t6 nhu ap suit
nguon, dp suidt mai trudng, téc dd chay, bé mit
vat can.v.v...

- Khd ndng cong nghé:

Dai véi chi tiét dang tru tron: Do d6 con,
do dao hudng trucva hudng kinh, d6 tron, do
dong truc.

D46i vai chi tiét dang phdng: Do d6 phéng,
d6 song song.

2. NGUYEN LY PO KIEM TRA BANG DAU
PO KHI NEN

- Nguyén ly do: Trén dong chdy cua chét
khi chiu nén véi dp suit P, c6 dinh, ta c6 1 tiét
dién d¢ that F, 1am can tr& dong khi chay qua né.
Sau khi chdy qua F , 4p sudt gidm xuéng P, luu
lugng khi chiy qua F la G. Theo phuong trinh
Berluni c6 cong thiic xac dinh luu lugng khi nén:

f2 P,
|\ —P(B-PYkhi=2
o s oR? (R 2) ’Pl s

2 R, .~
R = lihil<
Ay oRt 2 IP] B

Trong d6: p-Hé s6 chay ké dén tinh
chiu nén cta khong khi; g- Gia téc trong lugng,
R- Héng s6 chét khi va T 1a nhiét do tuyét ddi ctia
khi; P, P,- Ap suft tuyét d6i ciia dong khi nén
trudc va sau can trd F , k- Chi s6 doan nhiét clia
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khong khi k=1,4, B= 0,528 (diém tGi han cta sy
chay).

Quan h¢ gitta luu lugng chay véi ap sudt
trudc va sau can tré nhu hinh 1.

0

Hinh 1: Quan hé giita luu lugng va dp sudt

Trén dong chay ctia dong khi nén khong
phdi 1 ma 1a 2 can tré: F, va F,. Khi d6, véi 4p
sudt P, & trudc can trd F, dp sudt P, sau F, va
trudc F, sé phu thudc vao P, F,F,. Khoang cich
gita F va F, dugc goi la budng do. Luu lugng khi
vao va ra khdi budng do phai bang nhau va phu
thudc 4p P, kich thu6c F, va F.,.

i___
-1
1
o U n

Hinh 2: Nguyén ly cua ddau phun khi nén

Ché tao céc 16 dang tron: F| c6 dudng
kinh d, goi 1a ddu phun vao, F, dudng kinh d,.

Hinh 3: Cdc dang ddu phun

ISSN 0866 - 7056

www.cokhivietnam.vn



NGHIEN C*U - TRAO DOI

Hinh 3.2, 4p do P, phu thuéc duong kinh
d, can do v6i P ; d, c6 dinh. Déy la dang chuyén
dai dung do 16 nho.

Hinh 3.b, F, dugc tao bdi ddu phun do
d, v6i tdim chan phang dit cach miéng plliun '(ilo
d, doan khe hd z. KhiP,d , d, ?6 dinh, tiét dién
chdy ctia dong khi ra méi trudng xung quanl}
dugc gi6i han bdi 1 tru c6 dudng kinh d, va
chiéu cao z, dién tich d6 bang nd z, con tiét dién

5

7d;
chdytaid, Ia T

Khi dé, ta cdn quan tdm dén khe ho z
ung v6i 2 trudng hop:

2

-Trudng hop 1: Mf (md,z tiét dién can

trg chinh khong phai 1a dién tich chay nd,z ma

2
2

1a tiét dién chay

-Trudng hop 2: Hinh 3.a, 4p do P, phu
thuoc vao dudng kinh d, cin do véi P;d c6
dinh. Déy la dang chuyén déi diing do 16 nho.

2

> 7id,z dién tich chay nd,z méi 14 can trg

chinh cuéi cing ctia dong khi.

Nhu vay, khi kich thuéc z thay déi thi P,
thay d6i. Trong tru¢ing hop nay ta c6 chuyén dsi:

By
R .

Tl déy, ta c6 kha ning do kich thudc
thang. Khi kich thudc do ciia vat cén do L thay
d6i AL ta & do sy thay d3i AP, tuong ting,

Nhan xét: Trén nguyén tic do khe ha,
nguoi ta cd thé ché tao ra cac dang miéng phun
c6 tiét dién khic nhau, t d6 ta c6 cic ti s6 truyén
khac nhau ma c4c dung cu do luding khac khé c¢

thé thuc hién dugc.

- Cdc bo phan co ban cta hé thong do
kich thudc bang ddu do khi nén:

Hinh 4: Cdu tao h¢ thong do khi nén

I
+

n
'

Hinh 5: Céu tao dau phun khi nén do ngoai
+ Mady nén khi: P =10at

+On ap khinén: P, =4 at
+ Cdm bién dp sudt: p =10 at

- Khio sét con cdc thong s6 clia ddu phun
khi nén: Thong s6 quan trong ctia ddu khi nén 13
dudng kinh 16 phun d, va khoang diéu chinh Z,

A e N P
Ap sudt ddu ra: P = e
1+a°z*

(1)

4d,
a=—dT‘(1/mm);0 < Pn < 10 (bar)
1

Ta khao sat (1) voi d =4
10 (bar)

sau:

mm) va P =
dugc didng dic tuyén va bang thong s¢
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Bdng 1: Cdc thdng sé cia dau phun

P, | P1SP<Py| d d» Z i Zmax
(bar)] (bar) [(mm) |(mm) (mm) | (mm)
]l <P <2 0,6 |13,3 20
0,8 |10 15
4 1 8 12
1,2 | 6,6 10
0,6 |10,2 20
2<P<L3 0,8 |76 15
10 4 I |61 12
1,2 | 5,1 10
0,6 |82 13,3
2<P<4 |4 0,8 |6,1 10
1 4,9 8
1,2 | 4,1 6,7
P ( bar )
11
' A A
n
l | .. e
| - e
o4y 4 Z {mm)

Hinh 6: Dudng ddc tuyén cuiia dau phun khi nén

Dua vao bang 1 va d6 thi duong dic
tuyén (hinh 5) ta co:

- Khi d¢ chénh léch dp suat gita P va P,
cang nho thi khoang diéu chinh Z sé cang lon.
Do do sé c6 lgi cho qua trinh diéu chinh khoang
cach gitia dau phun véi phéi gia cong. Tuy nhién,
khodng diéu chinh nay cling can c6 1 gisi han

.- Vi khoang cach Z ma cang nho sé rit kho
cho viéc diéu chinh.

- Véi gid tri P = 10 (bar):

+d,=1(mm); 6 <Z<12(mm);
+d,=0,8 (mm); 7 <Z <15 (mm).
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Céc thong s6 trén dugc dung dé ché tao
dau do khi nén.

3. THIET KE CAC CHI TIET CHINH CUA
THIET BI PO KHI NEN

- Co cau than ga: Than gd kinh hién vi.

Hinh 7: Do ga dau do khi nén

- DBau do: Ché tao 2 ddu do dé do 16 va do
ngoai, ghép néi bang ren, khi can do thay dau do.

- Co cdu hién thi: Hién thi két qui do
trén may tinh (khi can do chinh xdc kich thudc),
con khi kiém tra so sanh vdi cot nudc (vi tri trén,
dudi).

- Mau chuan:
+ Chi tiét kiém tra: ¢20;”°"
+ Tinh toan kich thudc mau chuan:

+ Ché tao mau chudn: Vat liéu thép 40X
gia cong tién tinh cac bé mat trén may tién CNC
(16 dé lugng du mai). Nhiét luyén dat do cing
40HRC, gia cong mai 16 chinh xac cao dat kich
thudc yéu cau.

+ Kiém tra do chinh xdac mau chuan:
Do kiém tra kich thudc 16 mau chuén trén may
chiéu hinh profile, khuéch dai 20X lan, do6 chinh
xéac: 0,001mm, d6 chinh xac quang hoc: 0,08%. &
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Két qua do dudng kinh 16 ctia miu chuin:

Mau 1: Ldn 1: 20,015; L4n do 2: 20,015;
Mau 1: Lan 1: 20,000; Lan do 2: 20,000.

Két qua do cho thdy kich thudc miu
chuin dat yéu ciu.

4. HIEU CHUAN VA KHAC VACH CG CAU
HIEN THI

- Hiéu chuin: Pua ddu do vi0 15 ctia mau
chudn 1 (ing véi D,...=20,015) 414n & cdc vi tri
léch nhau 1 géc 90° (d4u do lam viéc 6n dinh).
Xac dinh vi tri vach va khic vach gi6i han dudi.
Tiép theo, dua ddu do khi nén (iing véi D_ =20
mm) vao méiu chuén 4 l4n & céc vi triléch nhau
1 goc 90°. Xdc dinh vi tri vach va khic vach gisi
han duéi.

5. THUC NGHIEM SU DUNG PAU PO KHi
NEN PO LOAT SAN PHAM

- Do so sénh 12 kich thudc 16 chi tist

c6 kich thudc ché tao 207001 phuong phap gia
¢cdng 16: Doa tinh.

- Danh gid bing cach do trén may chiéu
hinh Profile d6 chinh x4c 0,001lmm va so sianh
v6i phuang phap do bing khi nén.

- Két qua do cho trong bang 2.

Bang 2: Két qua do, kiém tra kich thudc

Do bing miy | Thiét bido | sa léch
TT o . .
chiéu Profile | khi nén (d-d)
-i_th” |
1 20.010 20.010 0.001
2 20.010 20.010 0.001
3 20.009 20.009 0.000
4 20.004 20.005 -0.004
5 20.008 20.008 -0.001
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6 20.012 20.012 0.003
7 20.007 20.008 -0.001
8 20.007 20007 | -0.002
9 20.008 20.008 -0.001
10 20.013 120.013 0.004
11 20.009 20.009 0.000
12 20.008 20.008 -0.001
13 20.010 20.010 0.001
14 20.008 20.008 -0.001
15 20.010 20.010 0.001
16 20.009 20.009 0.000
17 20.010 20.010 0.001
18 20.009 20.009 0.000
19 20.007 20.008 -0.001
20 20.012 20.013 0.004
21 20.008 20.008 -0.001
22 20.008 20.007 -0.002
23 20.008 20.008 -0.001
24 20.011 20.011 0.002
25 20.009 20.009 0.000
26 20.005 20.005 -0.004
27 20.011 20.010 0.001
28 20.008 20.008 -0.001
29 20.007 20.008 -0.001
30 20.009 20.009 0.000
31 20.011 20.010 0.001
32 20.008 20.009 0.000
33 20.003 20.003 -0.006
34 20.006 20.006 -0.003
35 20.007 20.008 -0.001
36 20.010 20.010 0.001
37 20.012 20.012 0.003
38 20.012 20.012 0.003
39 20.010 20.010 0.001
40 20.008 20.008 -0.001
41 20.012 20.013 0.004
42 20.011 20.012 0.003
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43 20.006 20.006 -0.002
44 20.007 20.007 -0.002
45 20.007 20.007 -0.002
46 20.006 20.006 -0.003
47 20.011 20.010 0.001
48 20.010 20.010 0.001
49 20.009 20.009 0.000
50 20.010 20.010 0.001
51 20.002 20.002 -0.007
52 20.009 20.009 0.000
53 20.008 20.009 0.000
54 20.013 20.014 0.005
55 20.010 20.010 0.001
56 20.005 20.005 -0.004
57 20.010 20.010 0.001
58 20.010 20.010 0.001
59 20.005 20.006 -0.003
60 20.007 20.007 -0.002
cuiEn P pwe mxe el mm o W oo

Hinh 8: Biéu do phén b sai léch d-d,,

Nhan xét: Phan bé sai léch kich thudc
ndm trong pham vi cho phép ctia dung sai chi
tiét gia cong, khong c6 sai léch dudi ctia16 4m so
véi kich thudc 020.

6. KET LUAN

So sanh thiét bi lJam viéc khi do loat chi
ti€t cho thdy két qua do phu hgp véi quy luat
phén bé kich thudc gia cong khi doa.

So sanh vdi khi do bang mdy chiéu hinh
két qua do 6n dinh va chinh xac, sai s6 lpym.

Thiét bj dam bao d6 chinh xdc t&i lpm va

1am viéc 6n dinh. <
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