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Received: 07/5/2024 In precision mechanics, measuring microscopes are widely used to
determine mechanical parts' linear and angular dimensions in perpendicular

Revised: 10/6/2024 Cartesian coordinates or polar coordinates. Currently, many older-
Published: 11/6/2024 generation measuring microscopes have degraded optical systems, making

the measurement process difficult, and causing large errors, the calculations

KEYWORDS are done manually, leading to low measurement productivity. Research
aims to modernize these devices by replacing the classic optical measuring

Measuring microscope system with an electronic optical measuring system and building
Optical linear scale calculation support software to restore degraded functions, and improve

performance and accuracy. The measurement software is developed using
; the Graphic programming language, integrating basic measurements based
Labview software on data from the linear scale system, allowing storage of results and
Uncertainty of measurement measurement information. The modernized measuring microscope has
important measurement parameters such as measuring range up to 200 mm,
resolution 0.0002 mm, and error not exceeding (3 + L/30) um where L is
the length measured in mm. Specialized measurement software helps
decrease the time required for each measurement, enhances productivity,
and offers greater convenience to users.
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Ngay nhan bai:  07/5/2024 Trong co khi chinh xdc, kinh hién vi do luong duoc s dung rong rai dé
xac dinh cac kich thudce thang va kich thude goc cia céc chi tiét co khi
trong h¢ toa do dé cac vudng goc hodc toa do cyc. Hién nay, nhiéu kinh
Ngay ding:  11/6/2024 hién vi do luong thé hé cii co hé quang hoc da xuong cip din dén qua

trinh do gap nhiéu kho khan, gay ra sai s6 16n, phan tinh toan thuc hién
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TU KHOA thu cong nén nang sut do khong cao. Nghién ctru huéng dén hién dai hoa

- céc thiét bi nay bang cach thay thé h¢ thong do quang hoc kiéu ¢ dién
Kinh hién vi do luong bang hé thong thudc quang dién tir va xdy dung phan mém hd trg tinh
Thudc quang dién tir toan cho phép khoi phuc cac chirc nang da Xuong cép, nang cao hiéu suat

va d6 chinh xac. Phan mém do duoc phat trién s dung ngon ngit lap trinh
Graphic, tich hop cac bai do co ban trén co s¢ dir liéu thu dwoc tir hé
thdng thudc quang, cho phép luu trir két qua va thong tin phép do. Kinh
Do khong dam bao do hién vi do ludng sau hién dai hoa c6 thong sé do ludng quan trong nhu
pham vi do t6i 200 mm, do phan giai 0,0002 mm, sai s6 khong vuot qua
(3+L/30) pm véi L la chiéu dai do tinh bang mm. Phan mém do chuyén
dung gop phan lam giam thoi gian trén mdi lan do, nang cao nang suit va
tién lgi hon cho nguoi st dung.

Khdi doc k¥ thuat s6

Phan mém Labview

DOI: https://doi.org/10.34238/tnu-jst.10311

Email: bienbd.mcit@gmail.com

http://jst.tnu.edu.vn 205 Email: jst@tnu.edu.vn


https://doi.org/10.34238/tnu-jst.10311

TNU Journal of Science and Technology 229(10): 205 - 212

1. Gioi thiéu

Ngay nay, kinh hién vi 1a mot thiét bi khong thé thiéu trong nhiéu linh vyc khac nhau, trong
d6 c6 sinh hoc, y khoa, vat li¢u va nhiéu nganh khoa hoc ky thuat khac [1] - [3]. PBay la thiét bi
dung dé quan sat cac vat thé co kich thudc nho ma mat thuong khong thé thiy duoc bang cach
tao ra cac hinh anh phong dai cua n6. Kinh hién vi do luong 1a mot dang kinh hién vi két hop
giita viéc quan sat diém do va bd phén doc s6 dich chuyén giap chung ta c6 thé x4c dinh dugc
kich thudc cua vat thé can do, day la phuong phap do khong tiép xuc c6 do chinh xac cao va
dugc (mg dung rat nhiéu trong kiém tra kich thudc céc chi tiét co khi chinh xac [4]. Mot sb cong
ty 16n dan dau vé linh vuc nay nhu Altami, Melytec, Siams, NPK Zenit ctia Lién Bang Nga va
Olympus, Leica, Nikon, Mitutoyo ctia Nhat Ban [5], [6].

Tai hau hét cic cong ty co khi chinh xac, cac vién nghién ctru co khi va cac co s¢ do luong déu
dugc trang bi kinh hién vi do ludng van ning. Cu thé, tai cic nha may co khi chinh x4c thudc Tong
cuc Cong nghiép qudc phong (CNQP) kinh hién vi do ludng duoc sir dung kha hiéu qua, giip dam
bao k¥ thuat cho san xuét quoc phong [7], [8]. Tuy nhién, tai nhiéu don vi, cac kinh hién vi do
luong thé hé cii dugc dau tu, vién tro tir thap nién 70 c6 hé¢ thong quang hoc va co cAu doc toa do
da xudng cap, nhiéu kinh hién vi hién tai khong sir dung dugc, mic du hé théng dich chuyén co khi
van con hoat dong tot Bén canh do, cac kinh hién vi do luong thé hé cii co phuong phap do phirc
tap d& dan dén sai s6 va khong c6 phan mém hd trg tinh toan, luu trit dit liéu din dén hiéu suit lam
viéc chua cao.

Dé giai quyét cac van dé néu trén, hién nay nhiéu co s& do ludng da tién hanh hién dai hoa cac
kinh hién vi do luong thé hé ct, ndi bat nhat 1a dong thiét bi UIM do Lién X6 va Zeiss Jena do
CHDC DBiic san xuit. Trong s6 d0, cac phién ban ning cap khdc nhau, tich hop hé thong do
quang dién tir va phdn mém hd tro tinh toan dugc phét trién & nhidu nudc tién tién trén thé gidi
nhu hé thdng cua Lién Bang Nga, Ukraina, Duc [9] - [11]. Cac kinh hién vi nay sau khi hién dai
héa da dugce st dung rong rai trong cac co sd do luong, cac don vi san Xuét phuc vu cho viéc do
kiém cac chi tiét co khi yéu cau do chinh x4c cao. O Viét Nam trong nhirng nim gan day méi chi
¢6 mot sb kinh hién vi do luong dugc hién dai hoa 1a san pham cua cac dé tai khoa hoc, cic sang
kién cap co s6, duge dp dung twong ddi han ché tai cac nha may thudc Tong cuc CNQP.

Bai béo trinh bay chi tiét vé qua trinh nghién ciru, lva chon b thudc quang dién tir cing vai
thiét ké hé thong d6 ga co khi va xay dung phdn mém xur 1y dit liéu do dé hién dai hoa kinh hién
vi do luong kiéu UIM-21 do Lién X6 san xuat. Hé thong do ga co khi duge ché tao véi do chinh
x4c cao va c6 thé hiéu chinh vi tri thudc quang trong qua trinh cin chinh sai s6 thiét bi. Khdi cam
bién vi tri trén kinh hién vi do luong tich hop 02 thudc quang dién tir ctng v6i 01 khdi doc ki
thuat sb dé tiép nhén, xu ly va hién thi thong tin vi tri. Bén canh d6, kha nang xuat dir lidu dudi
dang md BCD cua khéi doc ky thuat sé cho phép phat trién phan mém xir 1y dir liéu do chua cac
phép do co ban trong do luong co khi chinh xac, ing dung ngdn ngit 1ap trinh Graphic ciia phan
mém Labview.

Cac giai phap vé phan cimg va phan mém néu trén gop phan nang cao d¢ chinh xac ciia phép
do va nang suét do cua thiét bi do giam dugc sai s6 gdy ra boi ngudi do va thoi gian van hanh khi
loai bo thao tac doc toa do cac diém qua h¢ kinh hién vi doc va tinh toan Kkét qua mot cach thu
cong. Pay 1a mot trong cac san pham dau tién duoc nghién ctru va da dugc ing dung thanh cong
tai cac co s& do ludong (phong KCS) thudc Tong cuc CNQP véi nhidu vu diém nhu chi phi hién
dai hoa tha‘ip, tan dung dugc cac kinh hién vi do luong thé hé cii ¢ hé chuyén dong co khi con tdt
va chinh xé4c, phin mém hd trg tinh toan c6 dung lugng thap, giao dién ngudi dung dé st dung.

2. Phwong phap hién dai héa kinh hién vi do lrong
2.1. Théong sé kj thudt ciia kinh hién vi do lwong

B¢ thong s6 k¥ thuat do luong cua kinh hién vi do ludng van ning kién UIM-21 do Lién X6
san xuat dugc trinh bay chi tiét trong Bang 1. Céan clr vao nhling thong so k¥ thuat nay dé lua
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chon hé théng thudc quang dién tir va khéi doc ky thuat s6, hé théng dd ga co khi va phﬁn mém
tinh toan chuyén dung dam bao dat dugc hodc vuot cac gia tri nay.

Bang 1. Bang théng s6 ky thudt ciia kinh hién vi do lwong UIM-21

STT Théng s6 k§ thuat Gia tri
‘ Truc X: (0 dén 200) mm
1 Pham vi do Truc Y: (0 d&n 100) mm
2 Do phén giai 0,0002 mm
) Khong vuot qua (3 + L/30) um theo truc X
3 Sai s6 Khong vuot qua (3 + L/50) pm theo truc Y

véi L 1a chiéu dai do, mm

2.2. Lwa chon hé théng thuwdc quang dién tie va thiét ké hé théng dé gd co khi

Hién nay, c6 nhiéu phuwong phap khac nhau dé xac dinh vi tri va dich chuyén trong do luong
co khi chinh x4c. Viéc Iya chon bd cam bién vi tri phu hop tuy theo cac yéu cau, thong sb ky
thuat ma thiét bi can dat dugc. Vi cac loai kinh hién vi do ludng hién nay, hé thong cam bién vi
tri pho bién nhat duoc sir dung la thude quang dién tir [12]. Viée lya chon thong sb do ludng cua
bd thude quang dién tir duoc tién hanh thong qua bai toan tdi wu hoa sai s6 va do phan giai cua
thudc, sao cho thoa min diéu kién do khong dam bao do mé rong cua thudc quang khong 16n
hon d¢ khong dam bao do 16n nhat cua kinh hién vi do luong.

Do khong dam bao do mo rong Uy, ctia thude quang duoc xac dinh theo cong thire [14]:

A, 2 b 2
=) (o “

trong do: Ay — sai sd cua thude quang; b — do phan giai cua thude quang.
Tién hanh lua chon thudc quang sao cho thoa man diéu klen Ui < Unmax. uIM-21, theo tiéu chuén
ISO/IEC 98-4:2012, Umawa 21 = ALmax/3, vO1 ALpay sai 6 cho phép 16n nhét cta kinh hién vi

UIM-21. Khi d6 ta c6 biéu thuc:
2 2
Atq [ b j Al )
243 3

Tt cong thic (2), ta cod biéu thirc phu thudc ctia do phan giai vao do chinh xac cia thudc
quang va sai s0 cho phép lon nhat cta kinh hién vi:

2
b< [ALé“an [%) 12 ()

Thay ALy = 3 + L/30 = 9,67 um , v6i L 1a pham vi do 16n nhét caa thiét bi, bang 200 mm;
At =3 pm (lya chon thudc quang c¢6 do chinh xac nhé hon 3 lan sai sb cho phép 16n nhét ALy
ctia kinh hién vi UIM-21), ta c6 biéu thirc d6 phan giai cta thudce quang: b < 2,02 pm. Trén co s&
gia tri do phan giai 16n nhat vira x4c dinh dugc, két hop voi do phan giai cua kinh hién vi do
luong UIM-21 trude khi cai tién, sé hoa (bang 0,0002 mm), tién hanh lua chon thudc quang dién
tir dong JCXE cua hang SINPO c6 d6 phan giai 0,2 um va khdi doc k¥ thuat s6 kiéu DROII di
kém dé nhan, xir Iy va hién thi dit liéu.

Pé tich hop cac thudc quang dién tir trén kinh hién vi do luong can thiét ké, ché tao dd ga co
d6 chinh xac cao va c6 thé hiéu chinh dugc vi tri thudc quang trong qué trinh can chinh sai s6
thiét bi. DS ga duoc thiét ké gdm hai phan chinh: d6 ga c¢b dinh dau doc thudc quang va do ga
than thuéc quang di dong doc theo truc X va Y. Két qua cta qua trinh thiét ké, ché tao va lap dat
d6 ga cho thudc quang dugc minh hoa & Hinh 1. Nhur i mo ta bén trén, phan than thudc quang
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dugc tich hop vao co ciu dich chuyén cia truc X va Y thong qua dd ga than thudc, trong khi dé
phan dau doc dugc co dinh trén than kinh hién vi thong qua do ga dau doc.
. \ ; >

Thén thuéc | D5 g than thudc

(b)

Hinh 1. Hé thong do ga co khi cho thirée quang (a): truc X, (b): truc Y

Dé kiém tra d6 song song cua thudc quang va co céu dich chuyén co khi cua kinh hién vi do
luong theo chiéu doc va chiéu vudng goc véi than thude, ta sir dung dong ho so hodc thiét bi do
ludng c6 chirc nang twong tu thuc hién theo quy trinh khuyén nghi cta nha san xuat. Piéu chinh
dd ga than thudc sao cho do song song cho phép dong thdi & cac chidu khong vuot qua 0,1 mm
hodc 0,2 mm, khe hé 16n nhat giita diu doc va than thudce khong vuot qua 1,5 mm [13].
2.3. Xdy dwng pham mém xi Iy die ligu do

Khdéi doc ki thuat s6 DROII cua hang Sinpo ¢6 kha nang dua dir liéu vé vi tri hién tai ctia dau
doc dudi dang md BCD ra cong giao tiép RS232 theo thoi gian thyc. Vi vdy, nguoi dung co thé
tién hanh truy xuat, giai ma, xir Iy dit liéu, trén co sé do x@y dung phan mém tinh toan céac bai
toan co ban trong do luong co khi chinh x4c. Vi uu diém dé sir dung, truc quan, thuat toan don
gian va phd bién trong linh virc do ludng, didu khién, ngdn ngit 14p trinh Graphic cia méi truong
phat trién Labview da dugc st dung.

2.3.1. Phuong trinh toan hoc cua cdc phép do co ban trong do luong co khi chinh xac
Khoang cach giira hai diém A (Xa, Ya); B (Xa, Ye):
2 2 4
7 AB =(x ~Xa )" +(Ys = Ya) 7 4)
Khoang cach tir mot diém C (X¢, Yc) dén duong thang di qua hai diém A (Xa, Ya); B (Xg, Ys):
c— XA)(yB - yA)_(yC - yA)(XB - XA]

q\/(XB ) (yB Ya )2

Ban kinh duong tron di qua ba diém khong thing hang A (Xa, Ya); B (Xs, Y&); C (Xc, Yo):
R=+va’+b%—c, trong do: ©)

a] [Xa +Ya | [2x, 2y, -1
bl=|x"+ys" || 2% 2y -1 ()
Cl x4y | 2% 2yc -1

Khoéng cach tdm hai duong tron O va O' di lan luot di qua sau diém khong thang hang A (Xa,
ya); B (Xe, ¥8); C (Xc, Yc) va D (Xo, Yo); E (Xe, Ye); F (Xe, Ye):

00'=+/(a-d)? +(b-e)?, trong dé: ®)

c1ap-l¥ (5)
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-1

a] X +Ya 2X, 2y, -1 d Xo' + Yo’ | [2
bl=|x"+Vs || 2% 2ys —1| vale |=|xg"+Vye” |2
Cl |x"+y| 2% 2yc -1 Fl{x2+y.?| L2

1

Xp 2¥p -1|
Xe 2yg -1 9)
Xg 2y -1

Goc tao boi hai duong thang di qua bon diém A (Xa, Ya); B (Xa, Ye) va C (X, Ye); D (Xo, Yo):

—1||(YB ~ Y %o =X )= (Yo = Ve Xg

— % )|

Z(AB,CD) =tan
| (XB - XA)(XD - Xc)_(YB - YA)(YD

2.3.2. Thudt toan lam viéc cua phd‘n mém

Phan mém nhan va xir Iy dir liéu tir khéi doc ky thuét sb
DROII dugc phat trién trong méi truong 1ap trinh Labview, sir
dung ngodn ngir Graphic. Giao dién ciia phin mém va luu do thuat
toan duoc minh hoa tai Hinh 2 va Hinh 3a. Theo luu dd thuét toan,
trude tién ngudi st dung tién hanh khai bao thong tin céng két ndi
va dir liéu nguoi dung (bao gdm tén ngudi do va chi tiét do), sau
khi phan mém két n6i véi khoi doc k¥ thuat sé DROII thanh cong,
dit liéu toa do cua cac dau do theo truc X, Y duge hién thi truc
tiép trén giao dién phan mém theo thoi gian thyc. Tiép theo nguoi
dung tién hanh Iya chon bai do, trong phan mém dugc tich hop 05
bai do co ban trong do luong co khi chinh xéc, bao gdom:

- x4c dinh khoang cach gitra hai diém (p-p) bang cong thirc (4);

- x4c dinh khoang cach tir mot diém toi mot duong thang (p-1)
bang cong thirc (5);

- x4c dinh ban kinh duong tron di qua ba diém khong thing
hang (rc) bang cong thirc (6);

- x4c dinh khoang cach tim hai duong tron di qua sau diém (c-
¢) bang cong thirc (8);

- x4c dinh goc tao boi hai duong thing di qua bon diém (ang)
bang cong thire (10).

(10)
—Yc )|

Khai bao cdng COM
va dir liéu nguoi dung
#7
Hién thi toa do diém
Luwa chon bai do
v
Luu toa d6 diém (i, yi)
Tinh toén theo bai do

2
/ Hién thi két quado /
v
Luu két qua do
Lam moi truong nhap
toa do va két qua do

Hinh 2. Luu do thudt toan

Dé dé tiép can véi nguoi ding, phdn mém cho phép thay dbi linh hoat giita cac bai do, cap

nhat lai gia tri cac di€ém do da dugc luu trudc d6 hodc xoa tat ca cac

dit liéu do dé bat diu mot bai

do méi mét cach nhanh chong. Ngoai ra, d€ phuc vu cho viéc sao luu, doi chieu, phan mém con

cho phép luu két qua cua cac phép do cing cac thong tin vé thoi

gian, ngudi do va chi tiét do

duéi dang van ban. Kinh hién vi do luong UIM-21 sau khi cai tién, s6 hoa dugc minh hoa tai

Hinh 3b.

[ Pustmg v g v e A g | o g g i
|

HAC BINH GOC TAO B 2 DUING THANG

Bigm 1 Bigm 2

TOA 80 BIEM

0,0000 mm
0,0000 mm

KET QUA BO

Hay nhap toa dé cac digm

]

(@)

(b)

Hinh 3. Giao dién phdn mém va kinh hién vi kiéu UIM-21 sau hién dai héa
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3. Panh gia thong s6 k§ thuat do lwdng va higu suit cia kinh hién vi sau hi¢n dai hoa
3.1. Ddnh gid dp phén gidi, pham vi do va sai so ciia kinh hién vi do lwong sau hién dai héa

Kinh hién vi do luong UIM-21 sau hién dai héa can phai dugc danh gia thong sd ki thuat do
luong trude khi dua vao sir dung. Dé danh gid, ta s dung thudc kinh chuan HL1-200 cua hing
Mitutoyo c6 dai do (0 dén 200) mm, gia tri d6 chia 0,1 mm v&i d6 khong dam bao do md rong
Uk = (0,2 + 1L) pm véi L tinh bang mét, do tin cay P = 95 % va hé s6 phu k = 2 (dugc cung cip
boi Vién Do luong Viét Nam).

Dé danh gia pham vi do va sai s6 ctia kinh hién vi, ta xac dinh khoang cach giita hai diém trén
thudc kinh chuan HL1-200. Tai mdi diém do, phép do duoc thuc hién lap lai 05 lan, trén co so
cac gié tri nhan dugc tién hanh xac dinh do 1&ch chuén o, sai sb do A va sai s6 cho phép Acp. Lan
luot thue hién theo truc X va truc Y. Két qua thuc nghiém duogc trinh bay chi tiét trong Bang 2.

Bang 2. Két qua xdc dinh khodng cdch trén thuée kinh chudn HL1-200

Gia Két qua do theo truc X Két qua do theo truc Y
tri Gia tri Poléch  Saisd  Saisd cho Gia tri Do léch Saisé  Saisd cho
miu, trung chuino, AX, phép trung chuén AY, phép
mm  binh, mm pm mm_ AXcp, pm _ binh, mm c, pm mm AYcp, pm
1 1,0002 0,09 0,2 +3,0 1,0001 0,16 0,1 +3,0
5 4,9997 0,11 -0,3 +32 4,9997 0,10 -0,3 +3,1

10 10,0004 0,20 0,4 +33 9,9997 0,10 -0,3 +32
15 15,0004 0,14 0,4 +3,5 15,0004 0,15 0,4 +3,3
20 19,9995 0,23 -0,5 +3,7 19,9994 0,20 -0,6 +3,4
25 25,0005 0,23 0,5 +3,8 25,0006 0,23 0,6 +3,5
30 30,0006 0,36 0,6 +4,0 30,0008 0,15 0,8 +3,6
35 35,0006 0,32 0,6 +4.2 35,0010 0,13 1,0 +3,7
40 39,9992 0,37 -0,8 +43 39,9992 0,28 -0,8 +3,8
45 44,9992 0,37 -0,8 +4,5 45,0010 0,15 1,0 +3,9
50 49,9991 0,23 -0,9 +4,7 49,9991 0,10 -0,9 +4,0
55 55,0009 0,11 0,9 +4.8 55,0010 0,15 1,0 +4,1
60 59,9991 0,11 -0,9 +5,0 60,0012 0,13 1,2 +42
65 64,9992 0,20 -0,8 +52 65,0012 0,15 1,2 +43
70 69,9989 0,39 -1,1 +53 69,9989 0,10 -1,1 +44
75 74,9989 0,18 -1,1 +5,5 75,0009 0,41 0,9 +4,5
80 80,0011 0,50 1,1 +5,7 80,0012 0,15 1,2 +4,6
85 84,9990 0,54 -1,0 +5,8 85,0012 0,15 1,2 +4,7
90 89,9989 0,58 -1,1 + 6,0 89,9987 0,10 -1,3 +4,8
95 95,0012 0,17 1,2 +6,2 95,0013 0,12 1,3 +49
100 100,0013 0,23 1,3 +6,3 100,0013 0,16 1,3 +5,0
120 119,9987 0,11 -1,3 +7,0

140 139,9986 0,14 -1,4 +7,7

160 160,0014 0,26 1,4 +83

180 180,0015 0,11 1,5 +9,0

200 200,0016 0,14 1,6 +9,7

Dé dam bao do tin cay cho moi diém do, ta tién hanh lua chon tir Bang 2 gia tri do 1&ch chuan
Ién nhit dé xac dinh do khéng dam bao do cho toan dai do cua thiét bi, ta cO oxmax = 0,58 um tai
chiéu dai do Ly = 90 mm theo truc X va Oymax = 0,41 um tai chiéu dai do Ly = 75 mm theo truc Y.

Tai diém cac do nay, do khong dam bao do mé rong U duoc xac dinh theo cong thire [14]:

kT o e (Y (Yn Y (b 11
U=k UA+UB1+UB2_k\/(\/Ej+[k]+(2\/§j (11)
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trong do: U, - d0 khong dam bao do loai A; Ug; - dd khong dam bao do loai B do chuén; Ug, - d0
khong dam bao do loai B do d6 phan giai cua thiét bi; o(L) - 46 1éch chuan tai diém do xac dinh,
baNg Gxmax VA Gymax ; Utk - 0 khong dam bao do ciia thude kinh chuan, bang (0,2 + 1L) pm; k -
hé sd phu cta d6 khong dam bao do cua chuén, br:ing 02; b - d0 phan giai cua bg thudc quan dién
ta, béng 0,2 um; n - s6 1an thuc hién phép do tai mdi diém do, bﬁng 05.

Thay cac gia tri Gxmax, Lx va Gymax, Ly vao cong thire (11), véi xac sut tin cay P=95 9% va h¢
sb pht k = 2, ta nhan duogc gia tri 6 khong dam bao do mé rong theo cac truc X, Y nhu sau: Uy
= 0,68 (um) va Uy = 0,58 (um). Tr cac gia tri Ux Uy nhan dugc, két hop voi cac gia tri AX, AY
tir Bang 2, ta co trén toan bd dai do cua kinh hién vi do ludng, sai s6 do thoa méan diéu kién: (AX
+ Ux) < AXcp va (AY + Uy) < AYcp. Nhu vy sau hién dai hoa, sai s6 do cua kinh hién vi do
luong UIM-21 nam trong mién gia tri cho phép cua thiét bi.

3.2. Ddnh gid higu sudt ciia kinh hién vi do lwong sau hién dai héa

Dé danh gia hiéu suit ctia kinh hién vi do luong sau khi hién dai hoa, ta tién hanh xac dinh
thoi gian can thiét dé thuc hién cing mot phép do trén cing mot vat chuan. Poi véi kinh hién vi
do luong trude cai tién, ta tién hanh léy cac diém do thong qua thi kinh, sau d6 xac dinh toa do
cac diém bﬁng cac kinh hién vi doc duogc lép trén truc X, truc Y va tinh toan két qua do theo cac
cong thirc & muc 2.3.1 mot cach tha cong. D6i véi kinh hién vi sau cai tién, ta cling tién hanh iy
diém do thong qua thi kinh, sau do trén phﬁn mém tién hanh nhan dit liéu do va doc két qua do
duoc hién thi trén man hinh may tinh. Két qua thi nghiém dugc minh hoa tai hinh 4.

15
= 12
=
9
-
.Eb 6
2 3
H
B
p-p pl c-c  ang

Phép do
Hinh 4. Thoi gian thiec hién cac phép do cia kinh hién vi
do lwong UIM-21 truée (mau den) va sau (mau trang) hién dai héa

Tir Hinh 4 ta thay, khoang thoi gian can thiét dé thuc hién cac phép do cua kinh hién vi do
luong sau hién dai hoa da giam xuong 13 rét, diu nay gop phan nang cao dang ké nang suat lam
viéc va dem lai hidu qua kinh té thiét thyuc cho cac don vi san xuat.

4. Két luan

Bai bao trinh bay mdt cach chi tiét v& qua trinh hién dai hoa kinh hién vi do luong van ning thé
hé cii kiéu UIM-21 do Lién X6 san xuét. Cac nghién ciru duoc thuc hién nhim Iya chon loai cam
bién dich chuyén phu hop va thiét ké, ché tao, 1p dat bd do ga co khi tuong {mg, tich hop trén hai
truc do ctia kinh hién vi. Cac phép do co ban thuong gap trong do luong co khi chinh xac duge xay
dung phuong trinh ton hoc, trén co s¢ do phat trién xtr ly dit liéu do nhan duoc tir b thudc quang
dién tir. Cac phép do kiém chimg thong s ky thuat do luong cua kinh hién vi sau hién dai hoa da
dugc thue hién trén chuan mau, da dugc lién két chuan tai Vién Po luong Viét Nam.

Véi cac giai phap vé phan ciing va phdn mém néu trén, kinh hién vi do ludng van ning kiéu
UIM-21 c6 kha nang thyc hién cac phép do trong pham vi do téi 200 mm, dd phan giai 0,2 um
v6i sai s6 do nam trong pham vi cho phép cia thiét bi. Dic biét, voi viée tu dong hoa qua trinh
tinh toan két qua do bang phin mém chuyén dung, kinh hién vi do ludng sau hién dai héa co
nang suét cao hon, dem lai lgi ich kinh té cho cac don vi st dung. San phém da dugc tng dung
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trong thuc t& san xuit tai cac nha may, xi nghiép thudc Téng cuc CNQP nhu Coéng ty Trach
nhiém hitu han mot thanh vién (TNHH MTV) Co khi hoa chat 13, Cong ty TNHH MTV Co khi
25, Cong ty TNHH MTV Co khi 29 va mdt s6 nha may khac. Huéng phat trién tiép theo cia
cong trinh nghlen ctru la tich hop thém cac bai do mai phire tap hon, da dang hoa cac chung loai
kinh hién vi do luong thé hé cii co thé hién dai hoa, nghién clu cai tién kién tric cta bo thudc
quang dién tir, b d6 ga co khi va tich hop thém camera dé tiép tuc nang cao hon nita d6 chinh
xac cua cac phép do.
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