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PHUONG P,HAP DO SAI LECH VE DO TI-!ANG TRONG
MAT PHANG CHI TIET QUANG KHI MAI NGHIEN

NGUYEN TRONG HUNG
1. MO PAU

Hién nay ¢ nudc ta cong nghé¢ chinh xac dang phat trién trong nhiéu linh vyc, trong linh
vuc Co khi chinh xac va Quang hoc cng ngh¢ tao hinh bé mat phang chi tiét quang c6 d6 chinh
xéc cao 13 van dé can phai giai quyét dé dap (g yéu cau cua sy nghiép cong nghiép hoa va hién
dai hoa dét nudc.

Trong cong ngh¢ gia cong chi tiét quang, thi mai nghién van dugc coi la nguyén cong gia
cong tinh c6 hiéu qua nhat, cho phép dat do chinh xac gia cong cao trong khi thiét bi cong nghé
¢ trinh d¢ thap hon.

Khi tao hinh so bo bé mit phang phoi thuy tinh va dung cu nghlen c6 do phang thap, sau
khi mai nghlen can phai dat dugc do phang rat cao, dic biét khi nghlen tinh 1an cudi hoac khi
danh bong can thiét phai nghién hodc danh bong & cac vung cua chi tiét gia cong voi cuong do
gia cong khac nhau. Néu chi thuc hién qua trinh c6ng nghé mai nghién thong thuong thi kho dat
dugc d9 chinh xac mong m}lﬁn. Van d€ nay dugc thyc hién khi gia cong co dinh hudng theo
phén b6 lugng du cuc bo bé mat phang chi tiét quang khi mai nghién [1, 2]. Day chinh la vu
diém cua phuong phap mai nghién cac chi tiét thuy tinh quang hoc bang hat mai tu do, trén cac
méay mai nghién chi tiét quang c6 co cau cum trén, sir dung cac co cau loai don ban 18, dang
dugc sir dung rong rai trong cong nghé gia cong cac chi tiét quang.

Vian (fé dat ra 1a trong qua trinh gia cong ¢ dinh hudng can phai x4c dinh chinh xéc toa o
va phén b6 luong du cuc bo, d€ tang hodc giam cuong do gia cong tai cac vung tuong ting, nham
nang cao d¢ chinh xac gia cong. Nhu vay dong thoi phai xac dinh toa d6 va gia tri phan bo luong
du véi d chinh xac cao (Um).

Trong cong trinh nay trinh bay mot s két qua nghién ctru phuong phap do sai léch vé do
thang trong mit phang chi tiét quang khi mai nghién.

II. CO SO PHUONG PHAP PO
1. Dinh nghia

Sai léch vé d0 thang trong mit ph'fmg 1a khoang cach 16n nhét A tir cac diém cua profin thuc
té1 dudng thang &p trong gidi han cta phan chuan (hinh 1) (theo TCVN 384-1993 va [3]).
2. Phuong phap do

Dé do duoc sai 1éch vé do théng, phai dich chuyén chuyén dbi do theo phuong cua dudng
ap. Chuyén vi ciia dau do dich chuyén theo phuong phéap tuyén cta duong ap [4]. Trong ki thudt,
goi phuong cua duong ap 1a phuong “0”, dudng thang di qua hai diém chuan do song song voi

no6 dugc goi la dudng “0”. Nguoi ta lay duong “0” lam duong chuin hay duong trugt dé do sai
l1é&ch vé d6 thang.
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Putyng thing ap Hufing ép

Ddng thu' Duing “0*
Profin thyc Fua'ng chuén 8C
7T, 7777 7777
Hinh 1. Dinh nghia sai 1éch vé d6 thang Hinh 2. Phuong phap do sai 1éch vé d¢ thang
| — FmE,
S, E

Hinh 3. So 6 nguyén ly dd ga do sai léch vé d0 thang trén may do YIIM-21

Sai léch ghi thi 16n nhé‘g ctia dau do theo phuong truot chuél} cho ta sai léch vé do ‘ghellng.
Vi cac chi tiét khong 1on lam, nguoi ta ga n6 1én ban co thé di€u chinh dugc. Vi chicu dai
chuén kiém tra 1a 4B, ngudi ta dicu chinh sao cho AB song song v6i phuong truot chuén DC la
phuong truot ciia bang may do ¢c6 mang chuyén d6i nhu hinh (2).

_ Trong cong trinh ndy trinh bay phuong phap do sai 1éch vé d6 thang trong mat phing mﬁ}l
bang do6 ga va trang bi do, duoc ga dat trén may do YUM-21 (Lién X0). D0 ga nay da dugc thict
ke, ché tao va stir dung trong sudt qua trinh tién hanh thuc nghiém gia cong loat mau hinh (3).

Trong d6 phuqng truo”[’chuén PC su dung‘ séng trugt ciia may do YHM-21 dam bao do
chinh xéc dich chuyén, chi tict do dugc ga trén do ga dat trén ban may.

Viéc doc s dich chuyén dai trén bé mit mau dung thude do d6 dai chi thi sb gin trén may
do ciia Hang MITUTOYO (Nhét Ban).

III. THIET KE PO GA PO SAI LECH VE PQ THANG TRONG
MAT PHANG CHI TIET QUANG

1. Nguyén ly diéu chinh dé ga do
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Chi tiét dugc ga trén dd ga do va dugc lap trén ban may. Theo nguyén 1y do sai léch vé do
thang ta phai xac dinh duong thang AB sao cho no6 song song véi duong thang chuan DC. D&
thuc hién duoc viéc nay ta lam nhu sau:

- Piéu chinh thé

Dung hai bac diéu chinh hai vit dé nang ban g chi tiét 1én toi khi bé mit chi tiét tiép xuc
v6i dau do. Nho dich chuyén song truot cua may YUM-21 dé ra tu A sang B. Lay chi s0 cta
dong ho & A lam chuan va dich chuyén dau do hét duong thang chuan do sang B c6 sai 1éch giira

chung la Ax dung bac d€ dieéu chinh cho sai 1éch con 7 quay lai dau A co sai léch 1a Ay va lai

s A 3 A 1A B y r o1 A A A B 3 A A
dung bac di€u chinh dé cho sai 1éch 18 — sau d6 lai dich chuyén dau do dén B va chinh nhu lan dau.
Sau mdt vai lan diéu chinh sai léch chi thi ¢ hai diu A va B s& giam, ta tién hanh chinh tinh.

- Piéu chinh tinh

Tru6e khi didu chinh tinh him chit hai vit trén ban g4 do lai va lai tién hanh ra tr A d&én B.
Tién hanh diéu chinh giong nhu cac budc khi dieu chinh thd, nhung & day chi khac 1a viéc nang
ha ban gé‘do nho vao su bién dang cuia d¢m vénh dan hoi. Sau mot vai lan di€u chinh ta dugc chi
thi ctia dau A va dau B la bang nhau. Két qua c6 dugc mét duong thang AB song song vdi
duong thang chuan DC.

Sai léch vé d9 thing trong mit phang chi tiét quang dugc do theo ba phwong I-I, TI-II va II-IIL.

Hinh 4. Két ciu dd ga va trang bi do sai léch vé d6 thang trong mat phang mau trén may do YUM-21

2. Phén tich d6 g4 do sai 1¢ch vé 9 thang trén may do van ning YUM-21

- Str dung dich chuyén séng trugt ciia may do YUM-21 c6 khe hd nho 1 pm.

- Poc sb dich chuyén trén thudc do do dai chi thi sb cua Hang Mitutoyo gén trén may do
YHUM-21, xac dinh chinh xac vi tri di€m do trén chi ti€t tuong Gng véi sai 1é€ch vé d6 thang do
dugc. Do d6 c6 thé tién hanh gia cong c6 dinh hudng tai tung vung trén bé mét chi tiét do.

- Bé tao dugc “Puong thiang chuin” trén bé mat chi tiét khi do sai léch vé d¢ thang, trong
do ga thiet ke va ché tao da st dung bién dang cua phan tir dan hoi - d&m vénh c6 thé thuc hién
dich chuyén té vi.
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- Panh gi4 chi thi sai léch vé d6 thang ding dong ho so gia tri chia 0,001 mm cua Hang

Mitutoyo.
3. Sai s6 phép do

i Do ga do duogc ga va kep chat trén ban mdy cua may do. Viéc chinh tinh dé dat dugc duong
thang AB song song v&i duong thang chuén DC, duge thuc hién nho bién dang cia dém vénh
dan hoi.

Sai sO ciia phép do phu thudc vao sai léch vé do vudng goc clia phuong do va do nham ciia
chi tiét do.

Sai léch vé dé vudng goc ciia phiong do:

Trong qué trinh do ta phai ra ddu do tr A dén B nho co ca‘:lu vit ban trugt cua may do, dudi
ap luc do s€ sinh ra mot luyc ma sat cé chiéu nguoc lai véi chiéu di chuyén cua chi tiét do. Luc
ma sat nay s€ lam cho dau do bi 1éch di mét goéc Aa (hinh 3).

Ta co: ) F.=fN ) . .
trong do: f - HE s0 ma sat; N - Ap luc do theo phuong phap tuyén; Khi dung dong ho so gia tri
chia 0,001 mm, ap luc do [4]:

) . N=15({N).
Do bién dang cua dau do:
F
A = ,
EJ

E, - D cing cta vat liéu dau do.

Tt thye nghiém do [4]:

C - Po phén gidi ctia ddng hd do va ¢ = 0,001 mm.

Déi v6i may do YIM-21 khe hé 16n nhét trong song trurgt ctia bing méay 1a 1 um, chiéu dai
dan truot cda truc vit 1a 25 mm.

Vay suy ra:
Aa = T(l)oo =4.107.
Do d6 chi thi cta déng hd s& bi sai léch di mot luong :
§= A(l —cos Aa) =5.10"" (mm)
Sai 1&ch chi thi rit nho c6 thé bo qua va coi sai 1éch vé d6 vuong goc S = 0.
- Sai s6 do khi lan dé nhdam ciia chi tiét
Khi do véi ddng hd so c6 dau do bi dudng kinh 1a 3 mm, thi duong kinh cia dau do 16n

hon nhiéu so véi chu ki T ctia d6 nham t = (2...3) um thi phép do sai léch vé d6 thang khong
phat hién duogc.

- Két ludn

Phép do sai 1éch vé d6 thing trong mit phéng chi tiét quang dung d6 ga dat trén ban truot
cuia may do van nang YHM-21, c6 sai s0 nho c6 thé bo qua va dam bao d6 tin cay ket qua do.
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IV. MOT SO KET QUA PO SAI LECH VE PQ THANG TRONG MAT PHANG
CHI TIET QUANG KHI MAI NGHIEN

Trong qué trinh thuc nghiém mai nghién mau, thay doi cac thong sb hinh hoc va déng hoc
may dé nang cao d6 chinh x4c gia cong. Khi dé ta phai xac dinh toa do va phan b luong du cuc
b trén bé mat phdi dé gia cong co dinh huéng. Qué trinh thuc nghiém di dugc tién hanh nhiéu
lan, & day trinh bay két qua do sai 1éch vé& d6 thing trong bé mit phoi gia cong sau ba 1an didu
chinh cudi.

Két qua do sai 1éch vé do thang bang dd ga trén may do YUM-21 mau D = 100 mm

Toa d6 theo phuong
Sai - “~hudngtam (mm)| o0 |40 130 |0 Lo o |10 o o 40 |50
léch d¢ thang
(um)
Lin 1 olo | 21| 7 | 11 ] 11 [11]10 010
Phuong 1-1 |Lan 2 olo| 1] 5 9 10 |13]13] 7 010
Trung binh 00115 6 | 10 |105]12]115/55| 010
Lin 1 00| 2 5 9 8 510100
Lan2 00| 5 7 7 5102 010
Phuong I |} 5 4 olol 2|5 9 5121010
Trung binh 0103 |56|76|83| 71| 5126|010
Lin 1 001 5 7 10 | 10 7 1010
E}Ilufmg HI-1p 3p 2 olo| s |11t |10]10/l7| 21010
Trung binh 0lo0| 31|75 9 |10]10[/75]45]| 010

Hinh 5. Toa d0 ludi sai léch vé do théng trong mat phér}g mau D = 100 mm
sau khi gia cong c6 dinh hudng lan thir nhat.
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Két qua do sai léch vé do thang bang d6 ga trén may do YUM-21 mau D = 100 mm

Toa d6 theo phuong

Sai hudng tam
léch do (mm)| =50 | 40 | -30 | 20 | <10 | O | 10 | 20 | 30 | 40 | 50

thang (Um)

Lgﬁm 1 0 0 0 0 1 1 2 1 0 0 0
- 1 [Lan2 0 0 1 1 2 1 1 olol|l ol o
uong 1= 1an 3 0 0 0 0 1 1 2 2 1 0| 0
Trung binh 0 0 (030313 1 |16 1 [03] 0] 0
Lan 1 oo | o | 1 |3 |3 ][3][3]2][0]0
Lan2 0 0 4 5 5 5 3 3 1 0| 0
Phuong II-II |y 5 5 olo | ol 1|3 |33 ]3]2]0]o0
Trung binh 0 0 [ 13]23[36]36] 3 3 /1,6 0 0
Lan 1 0 0 1 5 5 5 5 141010
Lin 2 0 0 2 3 3 3 2 2101010
Phuong I+ 5 0 0 1 3 3 4 4 4 | 3101 o0
Trung binh 0 0 |13 |33 36| 4 |36 36|23 01 0

15 FETd

=% o E .
// “\\_\\ & E / %
H

—Y-&o -3 -0 100 10
//

Hinh 6. Toa do ludi sai léch vé do théng trong mat phéng mau D = 100 mm
sau khi gia cong c6 dinh hudng lan tht hai.

Két qua do sai 1éch vé do thang bang dd ga trén may do YUM-21 mau D = 100 mm

Toa d6 theo phuong
Sai hudéng tam
lech do mm) 5o 140 |30 |20 |10 o o |o o
thang
trung binh (Um)
Phuong | Lén 1 o (0 (o Jo |1 |1 |1 Jo [o Jo [|o
1-1 Lan 2 0 0 0 0 1 1 1 0 0 0 0
Phuong Lan 3 0 0 0 0 1 1 1 0 0 0
-0
TTI-11T




Hinh 7. Toa d0 ludi sai léch vé do théng trong mat phéng mau D = 100 mm

sau khi gia cong c6 dinh hudng lan thir ba

- Nhdn xét

Cac ké‘g qué do sai léch vé do thang ddi véi cac méu sau mdi lan gia cong co dinh hudng
theo phan bq luong du cuc bd ¢ day, ciing duoc ki€m tra trén may do toa d6 3D TESA (Thuy
S¥) va cho két qua nhu nhau [1].

Diéu d6 chimg to rang phwong phap do di nghién ciru, 46 ga duoc thiét ké ché tao, cac
phuong tién, thiét bi do dugc st dung la ddm bao do chinh xac va do tin cay.

V. KET LUAN

Phuong phép do sai léch vé do thang trong mit phang chi tiét quang khi mai nghién bang
d6 g4 va trang bi do trén may YMIM-21 cho két qua do v6i do chinh x4c cao (Um).

Phuong phap nay cho kha nang chu dong xac dinh toa do va gia tri phan b6 lugng du gia
cong cuc bo khi gia cong 6 dinh hudng bé mit chi tiét quang khi mai nghién, nham nang cao do
chinh x4c va ning suét gia cong.

Phuong phap duoc trinh bay ¢ déy tao ra phuong tién do voi dg chinh xac cao trong cac co
sO gia cong chi tiét quang trong dicu ki¢n hién nay & nudc ta.
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SUMMARY
MEASURING METHOD ERROR ABOUT STRAIGHT ON PLANE SURFACE OPTICAL
PART'S IN GRINDING

In this paper there are consedered some results of research for measuring method error
about straight on plane surface optical part s in grinding.

The research results allow us to have measuring method error about straight on plane
surface optical parts in grinding by attachments on measuring-machine UIM-21, which have
degree of accuracy (Um).

This method allow us to have capabilies the initiative means to define co-ordinate and
dispose parial value for orientation of production to dispose parial value on plane surface optical
part s in grinding, the goal of this work is improving the precision and productivity.

Dia chi: Nhan bai ngay 12 thang 4 nam 2004
Khoa Co khi, Pai hoc Bach khoa Ha Noi.
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