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TOMTAT 

Bdi bao gidi thiiu mot so ket qua nghien citu tinh todn thilt ke, che tac thiet hi to kiem tra kich 

thUdc Id (vi tri khd to, id tudng kinh nhd), do sai lech hinh dang vd vi tri tUdng quan CIM chi tiet miy 

bdng thiet bi do sil dung tdu phun khi nin vdi do chinh xac cao +liim, tf so truyen ldn til 5.10' din 

Iff. 

ta khda: Ddu phun khi nen; Chinh xac cao; Ty so truyen ldn. 

ABSTRACT 

This paper presents some research results calculated design and manufacture instrumentation 

test pore size (difficult to measure position, small diameter holes), measuring deviations shapes ani 

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

±l^m, large transmission ratio from S.IO' to 10^. 

Keywords: Compressed air nozzle; High accuracy; Large transmission ratio. 
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NGHIEN cuu-TRAO DOI 

1. GlCl THIEU khdng khi k-1,4, p^ 0,528 (diem tdi ban cua sU 

chay). 
Ban chat cua phUdng phap do la khi 

eho ddng khi nen cd lUu Ifldng, ap suat ngudn Quan he gifla lUu lUdng chay vdi ap suat 
Pn khdng doi di qua buong vdi phun, phun vao trUdc va sau can trd nhU hinh 1. 
be mat vat do se cd sU thay ddi ap suat hay lUu 
lUdng. Tuy nhien, de xay dflng nen mpt thie't hi 
do khi nen cd dp on dinh cao, cd th^ sfl dung 
trong cdng nghiep lai la mdt viec tfldng ddi khd 
khan vi ap suat (hay lUu Iflpng) cua dong khi nen 
chiu anh hfldng cua rat nhieu yeu to nhfl ap suat 
ngudn, ap suat moi trUdng, toe dp chay, be mat 
vat can.v.v... 

- Khd ndng cong nghe: 

Ddi vdi chi ti^t dang tru trdn: Do dp cdn, 
dp dao hudng trucva hUdng kinh, dp trdn, dp 
ddng true. 

Ddi vdi ehi tiet dang phang: Do dp phang, 
dp song song. 

2. NGUYEN LY DO KIEM TRA BANG DAU 
DO KHi NEN 

- Nguyen ly do: Tren ddng chay eua chat 
khi chiu nen vdi ap suat P^ cd dinh, ta cd I tiet 
dien dp that F̂  lam can trd ddng khi chay qua nd. 
Sau khi chay qua F^, ap suat giam xudng P^, lUu 
lupng khi chay qua F̂  la G. Theo phUdng trinh 
Berluni ed cong thflc xac dinh lUu Iflpng khi nen: 

Hinh 1: Quan he giiia luu liidng va dp sudt 

Tren ddng chay cua ddng khi nen khdng 
phai 1 ma la 2 can trd: F̂  va F .̂ Khi dd, vdi ap 
suat Pj d trfldc can trd F ,̂ ap suat P^ sau F̂  va 
trfldc F̂  se phu thude vao P,, F ,̂ F .̂ Khoang each 
gifla F| va F^ dflde gpi la buong do. LUu lUdng khi 
vao va ra khdi buong do phai bang nhau va phu 
thupc ap Pj, kieh thude F̂  va F .̂ 

T̂  
^ 

\ 

y-
Hinh 2: Nguyen ly cua ddu phun khi nen 

Che tao cac Id dang trdn: F̂  cd dudng 
kinh d| gpi la dau phun vao, F̂  dUdng kinh d .̂ 

pF, 

Trong dd: p-He so chay ke den tinh 
ehiu nen cua khdng khi; g- Gia tdc trpng lUdng, 
R- Hang sd chat khi va T la nhiet dp tuyet ddi eua 
khi; P,, Pj- Ap suat tuyet ddi eua dong khi nen 
trUdc va sau can trd F , k- Chi sd doan nhiet cua 

a) b) 

Hinh 3. Cdc dang ddu phun 
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NGHIEN C U ' U - T R A O D Q I 
^ 

Hinh 3.a, ap do P, phu thupc dudng kinh 

d, cin do vdi P,; d, cd dinh. Day la dang chuyin 

ddi dimg do Id nhd. 

Hinh 3.b, F, dUpc tao bdi diu phun do 
d vdi t im chan phang dat each mieng phun do 
d̂  doan khe hd z. Khi P,. d,, d̂  cd dinh, tilt dien 
chay cua ddng khi ra mdi trUdng xung quanh 
dupe gidi han bdi 1 tru cd dudng kinh d̂  va 
chieu cao z, dien tich dd bang nd^z, cdn tilt dien 

c. J , - '^i 
chay tax d̂  la —— 

Khi dd, ta can quan tam din khe hd z 

Ung vdi 2 trUdng hpp: 

-Trudng hpp 1:—^.(^jj/^z tilt diln can 

trd chmh khdng phai la diln tich chay nd^z ma 

la tiet dien chay—-^. 

-Trudng hop 2; Hinh 3.a, ap dp Pj phu 
thupc vao dudng kinh d̂  cin dp vdi P,; d̂  cd 
dinh. Diy la dang chuyen ddi dung do 16 nhd. 

^"^ > ;ffi/,zdiln tich chay nd,z mdi la can trd 
4 

chinh cudi cung cua ddng khi. 

Nhu vay, khi kich thUdc z thay ddi thi P, 
thay ddi. Trong trUdng hpp nay ta cd chuyen ddi: 

th i thuc hien dupe. 

- Cac bd phan ca ban cua hi thdng do 

kich thude bang dau do khi nen: 

il = /W 
\Pi,ti,d^ 

MK, IS 

- -A, 

Hmh 4: Cdu tao he ihong do khi nen 

!Tcr-. 

Hinh 5; Cdu tao ddu phun khi nen do ngoai 
+ May nen khi: P^^ = 10 at 
+ 6n dp khi nen: P^^ ^4 at 
+ Cam bien dp sudt: P^^ ^10 at 

- Khao sat cpn cac thdng sd cua dau phun 

khi nen: Thdng so quan trpng cua dau khi nen la 

dudng kinh 16 phun d̂  va khoang dieu chinh Z. 

p 
Ap suat dau ra: P V~7 ( 0 

1 + a z ^ 

a = - ^ ( l / m m ) ; 0 < Pn < 10 (bar) 

Ta khao sat (1) vdi d̂  = 4 (mm) va P^ 

Tfl day, ta cd kha nang do kich thfldc 
thing. Khi kich thfldc do cua vat can do L thay 
ddi AL ta se do sU thay ddi AP^ tfldng flng. 

Nhan xet: Tren nguyen tac do khe hd, 
ngUdi ta cd the che tao ra cac dang mieng phun ^-' 1 - ^ ' 
cd tiet dien khac nhau, tfl dd ta ed cac ti sd truyen 10 (bar) dflpc dfldng dae tuyen va bang thdng sd 
khac nhau ma cac dung cu do ifldng khae kho cd sau: 
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NGHIEN CCfU-TRAO Dpi 

p. 
(bar) 

10 

Bdng 1: Cdc thdng 

PlSPSPj 
(bar) 

1 <P<2 

2<P<3 

2 < P < 4 

dl 
(mm) 

4 

4 

4 

sdciia tdu phun 

•12 

(mm) 
0,6 
0,8 
1 
1,2 
0,6 
0,8 
1 
1.2 
0,6 
0,8 
I 
1.2 

(mm) 
13.3 
10 
8 
6.6 
10,2 
7,6 
6,1 
S.l 
8.2 
6.1 
4,9 
4.1 

(mm) 
20 
15 
12 
10 
20 
IS 
12 
10 
13,3 
10 
8 
6,7 

Cae thdng sd tren dflpc dung de ehe tao 

dau do khi nen. 

3. THIET KE CAC CHI TIET CHlNH CUA 
THIET BI DO KHi N £ N 

- Cd eau than ga: Than ga kinh hien vi. 

-—-̂  

^ IJU 

\ c ^ 

\ 

X * 

\ 

Z < mm ) 

Hinh 6: BUdngdac tuyen cua ddu phun khi nen 

Dfla vao bang 1 va do thi dfldng dac 
tuyen (hinh 5) ta cd: 

- Khi dp chenh lech ap suat gifla P̂  va P^ 
cang nhd thi khoang dieu chinh Z se cang ldn. 
Do dd se ed ldi cho qua trinh dieu chinh khoang 
each gifla dau phun vdi phdi gia cong. Tuy nhien, 
khoang dieu chinh nay ciing can ed 1 gidi han 
Z^^ .̂ Vi khoang each Z ma cang nhd se rat khd 
eho viec dieu chinh. 

- Vdi gia tri P^ = 10 (bar): 

+ d^ = 1 (mm); 6 < Z < 12 (mm); 
+ d = 0,8 (mm); 7 < Z < 15 (mm). 

H'mh 7: Do gd ddu do khi nen 

- Dau do: Che tao 2 dau do de do Id va do 

ngoai, ghep ndi bang ren, khi can do thay dau do. 

- Co cau hien thi: Hien thi ket qua do 
tren may tinh (khi can do chinh xac kich thfldc), 
cdn khi Idem tra so sanh vdi cdt nfldc (vi tri tren, 
dudi). 

- Mau chuan: 

+ Chi tiet kiem tra: <^20^'°^^ 

+ Tinh toan kich thUdc mau chuan; 

+ Che tao mdu chuan: Vat lieu thep 40X 
gia cdng tien tinh cac be mat tren may tien CNC 
(16 de lupng du mai). Nhiet luyen dat dp cflng 
40HRC, gia cdng mai 16 chinh xac cao dat kich 
thude yeu cau. 

+ Kiem tra dp chinh xac mau chuan: 
Do kiem tra kich thUdc 16 mau chuan tren may 
chieu hinh profile, khuech dai 20X lan, dp chinh 
xac: 0,001mm, dp chinh xae quang hpc: 0,08%. '^ 
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NGHieNCLfU-TRAOePl 

Kit qua do dudng kinh 16 cua mau chuan: 

Mau 1: Lan 1: 20,015; Lan do 2: 20,015; 
Mlu 1: Lin 1: 20,000; Lan do 2: 20,000. 

Kit qua do cho thiy kich thUdc mlu 

chuan dat yeu cau. 

4. HIEU C H U X N V A KHAC VACH CO CAU 

HIEN THI 

- Hi |u chuan: DUa dau do vao 16 cua mlu 
chuan 1 (iing vdi D^„ = 20,015) 4 lan d cac vi tri 
lech nhau 1 gdc 90° (diu do lam viec dn dinh). 
Xac dinh vi tri vach va khac vach gidi han dudi. 
Tilp theo, dua dau do khi nen (dng vdi D |̂__ = 20 
mm) vao mau chuin 4 lan d cac vi tri lech nhau 
1 gdc 90°. Xac dinh vi tri vach va khac vach gidi 
han dudi. 

5. THVC NGHlfiM St DUNG DAU DO KHI 
MEN DO LOAT SAN PHAM 

- Do so sanh 12 kich thUdc Id chi tilt 

cd kich thude che tao (i20?'-''" phUOng phap gia 

cdng 16: Doa tinh. 

- Danh gia bang each do trln may chilu 
hinh Proiile dp chinh xac 0,001mm va sp sanh 
vdi phUPng phap dp bang khi nen. 

- Kit qua do cho trong bang 2. 

Bdng 2: Ket qud do, kiem tra kich thUdc 

TT 

1 

2 

3 

4 

5 

Do bang may 
chilu Profile 

20.010 

20.010 

20.009 

20.004 

20.008 

Thiet bi do 
khi nen 

20.010 

20.010 

20.009 

20.005 

20.008 

Sailech 

Ci-d.J 
0.001 

0.001 

0.000 

-0.004 

-0.001 

20.012 

20.007 

20.007 

20.008 

20.013 

20.009 

20.008 

20.010 

20.008 

20.010 

20.009 

20.010 

20.009 

20.007 

20.012 

20.008 

20.008 

20.008 

20.011 

20.009 

20.005 

20.011 

20.008 

20.007 

20.009 

20.011 

20.008 

20.003 

20.006 

20.007 

20.010 

20.012 

20.012 

20.012 

20.010 

20.008 

20.012 

20.011 

20.008 

20.007 

20.008 

20.013 

20.009 

20.008 

20.010 

20.008 

20.010 

20.009 

20.010 

20.009 

20.008 

20.013 

20.008 

20.007 

20.008 

20.011 

20.009 

20.005 

20.010 

20.008 

20.008 

20.009 

20.010 

20.009 

20.003 

20.006 

20.008 

20.010 

20.012 

20.012 

20.010 

20.008 

20.013 

20.012 

0.003 

-0.001 

-0.002 

-0.001 

0.004 

0.000 

-0.001 

0.001 

-0.001 

0.001 

0.000 

0.001 

0.000 

-0.001 

0.004 

-0.001 

-0.002 

-0.001 

0.002 

0.000 

-0.004 

0.001 

-0.001 

-0.001 

0.000 

0.001 

0.000 

-0.006 

-0.003 

-0.001 

0.001 

0.003 

0.003 

0.001 

-0.001 

0.004 

0.003 
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NGHIEN CCrU-TRAO D 6 I 

43 

44 

45 

46 

47 

48 

49 
50 

51 

52 
53 

54 

55 
56 

57 

58 
59 

60 

20.006 

20.007 

20.007 

20.006 

20.011 

20.010 

20.009 

20.010 

20.002 

20.009 

20.008 

20.013 

20.010 

20.005 

20.010 

20.010 

20.005 

20.007 

20.006 

20.007 

20.007 

20.006 

20.010 

20.010 

20.009 

20.010 

20.002 

20.009 

20.009 

20.014 

20.010 

20.005 

20.010 

20.010 

20.006 

20.007 

-0.002 

-0.002 

-0.002 

-0.003 

0.001 

0.001 

0.000 

0.001 

-0.007 

0.000 

0.000 

0.005 

0.001 

-0.004 

0.001 

0.001 

-0.003 

-0.002 

Thi^t bi dam bao do chinh xac tdi 1 pm va 

lam viec on dinh.'t* 
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Htnh 8: Bieu do phdn bd sai lech d-d^^ 

Nhdn xet: Phan bo sai lech kich thUdc 
nam trong pham vi cho phep cua dung sai chi 
tiet gia cdng, khdng cd sai leeh dUdi cua Id am so 
vdi kich thUdc 020. 

6. KET LUAN 

So sanh thiet bi lam viee khi do loat ehi 
tiet cho thay ket qua do phu hdp vdi quy luat 
ph^n bd kich thfldc gia cdng khi doa. 

So sanh vdi khi do bang may chieu hinh 
ket qua do on dinh va chinh xac, sai sd 1 pm. 
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