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PIEU CHINH CHUONG TRINH PQNG HQC MAI NGHIEN CHI TIET QUANG
THEO HE SO TY SO TRUYEN TREN MAY PIEU KHIEN SO NC MB-250
KINEMATIC PROGRAMMING CONTROL FOR OPTICAL PARTS BY TRANSMISSION RATIO
FACTOR IN GRINDING NUMERICAL CONTROL MACHINE NC MB-250

Nguyén Treng Hiing, Pham Quéc Hdi, Vii Quéc Khdnh
Truong Pai hoc Bach khoa Ha Ngi

TOM TAT

Bai béo trinh bay két qua nghién ctru vé diéu chinh chuong trinh déng hoc mai nghién chi tiét
quang theo hé sé ty sé truyén va hé théng diéu khién déc 1ap téc do céc truc truyén dong lién két véi
déng co DC Servo clia méy, nhdm néng cao dé chinh xac va ndng suét gia céng.

Tir chuong trinh déng hoc mai nghién chi tiét quang, dwa vao két qua mé phong, co thé lya
chon dwoc hé sé ty sé truyen gitra truc tay quay va truc cong tac. Khi do dwong cong chuwong trinh
doéng hoc, biéu dién tich sé cda hé sé phd va hé sé van téc trung binh trong mét chu ky tay quay, phu
hop v6i lwong dw gia céng déi véi tirng nguyén céng nghién thé, nghién ban tinh va nghién tinh. Khi
gia céng, vé6i sw diéu chinh véan téc truc tay quay va truc céng tac ctia may diéu khién sé6 NC MB-250,
sé dwoc chwong trinh dong hoc hop ly.

ABSTRACT

This article presented results of research on adjustment of kinematic program of optical parts
grinding through transmission ratio and individual rotation control system of transmission shafts which
connected to machine’s DC Servo motor that help to improve accuracy and processing productivity.

From kinematic program of optical grinding, based on simulation results, the transmission ratio
between crank and main shafts can be selected. Then, the curve of kinematic program which shows
product of coating coefficient and average rotation coefficient in one cranked frequency is in line with
depth of cut in every coarse grinding, semi-finished grinding and finished grinding operations. During
operation, with this adjustment of rotation crank and main shafts of NC MB-250 machine, rational
kinematic program will be achieved.

I. PAT VAN PE cac chuong trinh tinh va diéu chinh may cua

Hé sb ty s truyén 1a mét trong nhing nguoi thao tac. ‘
thong s6 anh huong téi chuong trinh dong hoc ' Xét co cau khau trén cua may mai nghién
mai nghien chi tiét quang, khi dieu chinh phu chi tict quang dieu khién so NC MB-250, dugc
hop s€ nang cao d6 chinh xac va nang suat gia biéu dién trén hinh 1.

cong. Chuong trinh dong hoc phu thuge vao cac
thong so hinh hoc va dong hoc cua may [1].

Trong cic may mai nghién truyén thdng
truge ddy, viéc didu chinh cac thong sé dong
hoc phu thudc vao cac bo truyén dong co khi
nhu truyén dong dai, ma sat hoac truyén dong
banh rang. Vi thé, viéc didu chinh théng sb
dong hoc trong xich truyén dong cua may, chi
c6 thé thuc hién theo ting cap [4].

Viéc diéu chinh chuong trinh dong hoc
mai nghién chi tiét quang 1a bai toan dat ra dbi
V61 qua trinh cong ngh¢ khi gia cong trén may
truyén thong, ciing nhu cac may diéu khién so.

Cac mdy loai nay chi phat huy hiéu qua khi c6 Hinh 1. Co cdu khdu trén ciia mdy mai nghién
chi tiet quang NC MB-250.
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Trong d6 dia nghién 5 quay VGi van toc
goc s, tay quay 1 6quay vai van téc goc @ 130
ra chuyén dong lc cua can lic 3 véi van toc Iac
3, dia ga 4 mang chi tlet gia cong lic theo can
lic 3. Do ma sat chi tiét con chuyen dong quay
tuong d6i quanh tim Oy, Vai van toc ;.

Hé s6 k =, /w,, 14 mot trong cac
thong sé didu chinh chuong trinh dong hoc gia
cong, trong cac may mai nghién chi tiet quang
truyeén thong da dugce dinh truéc béi ty so
truyén cua cac cap banh dai hoac cép banh rang.
Do d6, han ché viéc xdy dung chuong trinh
dcf)ng‘ hoc, sao cho phu hop V(’yi‘ hang’du méi
nghién. Tir ket qua nghién ctu ve hé thong dicu
khién déc lap toc do truc d(f)ng‘cog dé xuat mot
nghién ctru ung dung méi - Bicu chinh chuong
trinh dong hoc theo hé so ty so truyen. Tur ket
qua md phong chuong trinh dong hoc va viéc
diéu chinh toc do truc tay quay va truc cong tac,
xdy dung dugc chuong trinh dong hoc phu hqp
V6i lugng du trong timg nguyén coéng, nham
nang cao d¢ chinh xac va nang suat gia cong.

II. CHUONG TRINH DPQNG HQC MAI
NGHIEN CHI TIET QUANG

Dinh nghia 1: H¢ s6 phu cuc by C;(t) l1a ty sb
gitta d6 dai ctua cung nam gitta hai duong tron
ban kinh R/ va R, cua dia nghién 5 trén chu
vi duong tron trung binh cua mién vanh tht i
cua dia ga chi ti€t gia cong 4.

C;(0)= %(arccosBij —arccosA)

Nhgn xét: C;(t) la dai luong khong thir
nguyén 0<C, ('[)Sl. Vvéi r',R),R} xac
dinh, thi hé s phu cuc bo C;;(t) phu thude vao

d6 lech tam e giita tim O, cua dia g4 chi tiét gia
cong 4 va tam cua dia nghién 5.

Binh nghia 2: H¢ s6 phu cuc bo trung binh 1a
hé s6 phu cuc b tinh trong mét chu ky tay quay

vaky higula C:

— 17 i pi pi
C; :?'([Cij (t,r',R},Ry)dt

Quan hé gitra hé sé phu cuc bo va hé sé phu
trung binh nhu sau:
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Dinh nghia 3
5—td
ij (€ . .
(=" pe 6 vantée
Vv
R max

Hé s6 van tdc trung binh trong mét chu
ky tay quay cua khau dan.

1
TV

P 5—td
j Vij (t)dt

Rmax 0

— 1"
Xij :?J-Zij(t)'dt
0

V6i m™ 1a sd luong cac mién vanh cia dia
nghién 5, ma tai do Z; 20, j=1..m.

Gia tri trung binh ctia hé s6 van toc 1a dai
luong:

— 1 N
Xi _Félij

Hé sb van toc x, va hé sé phi C,

. thé
hién anh hudng dong hoc cta qua trinh gia cong
cua dia nghién 5 dén cuong do mai mon bé mit
chi tiét trén mién vanh ban kinh ' bat ky nao do
cua dia ga 4, anh huong cia chung 1a dong thoi,
cong tac dung va c6 thé bu trir cho nhau.

Khi do, diéu kién dé dia nghién 5 mai
mon dong déu bé mat chi tiét trén dia ga 4 s¢€ la:
C,.x; = const; (i =1,...n).

Biéu thirc trén chinh la chuong trinh
dong hoc mai nghién chi tiét quang.

I1l. PIEU CHINH CHUONG TRINH
PONG HOQC MAI NGHIEN CHI TIET
QUANG THEO HE SO TY SO TRUYEN

3.1 Xay dwng thuit toan chwong trinh dong
hoc

Hé s6 phi va hé s van téc phu thude vao
vi tri tuong d6i gitta dia gi chi tiét va dia
nghién, d& xay dung chwong trinh tinh gia tri
ctia chung, can phan tich cac truong hop phan
bé giita chung. Qua phan tich, thay rang vi tri
giita dia ga chi tiét va dia nghién co thé xay ra
mot trong cac truong hop nhu tlep xUc, giao
nhau, phan bd ddng tam trong ca hai truong hop
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0 phia trong va phia ngoai. Sau khi nghién cuu
thuat toan hinh dong hoc vi tri twong ddi cua
dia ga chi tiét va dia nghién, xay dung duoc cic
thuat giai chuong trinh chinh, chuong con tinh
hé s6 van toc, chuong trinh con tinh hé sé phu,

chuong trinh tinh toan g, , C_I va EIZ va
phﬁn‘ mém tinh toan chuong trinh dong hoc mai
nghién chi tiét quang (hinh 2).

BAT PAU

f
Nhép:+ Khoang thoi gian cén chia TT.
+ S6 diém chia cung L.
i

Tinh budc chiaHK = %n)/ TT

| Tinh

*,R'RY |

i=i+l
j=j+1

— 17 ,
Cy= ?quo,r', RY,R!)dt
1

— T
2y =7 |2,
[]

i i
& (ar,Y' c-3z
, 3%
i
h(1)=E.§‘E-Jr.f W)=C.%,

KET THUC

Hinh 2. Thugt gidgi chuong trinh tinh todn )(_,
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3.2. Mot sb két qua diég chinh chwong trinh
dong hoc theo hé so ty so truyen

Trong cac két qua nghién ctru trudc day
[1,2] trinh bay phuong phéap diéu chinh chuong
trinh dong hoc theo viéc diéu chinh chiéu dai
tay quay. Véi cac két qua nghién ctru méi day
vé hé théng diéu khién doc lap cac truc quay
clia nhom tac gia, & day trinh bay mot s6 két
qua nghién ciu vé diéu chinh chwong trinh
dong hoc theo hé sb ty sé truyén k,, co thé
diéu chinh doc lap téc do truc tay quay va truc
cong tac dé dat dugc hé s ty sb truyén, sao cho
chuong trinh dong hoc mai nghién phu hop Voi
phan bd luong du gia cong, trong timg nguyén
cong nghién tho, nghién ban tinh hay nghién
tinh.

Theo két qua md phong trén hinh 3, thiy
rang khi nghién tho chon k,, c6 gia tri I6n, khi
nghién ban tinh chon k,, c6 gia trj trung binh
va khi nghién tinh chon k,, c6 gia tri nho.

CHUONG TRINH DONG HOC GIA CONG CHI TIET QUANG
(Khi thay doi k1)

CCid*Capal i)

0.671

0.537

k2= 0. 900000000

0.402

0.269

rinm
10.000 20.000 20.000 40.000 50.000

STOP®

Hinh 3. Mgt so két qua mé phéng diéu chinh
chwong trinh déng hoc theo K, .

IV. XAY DUNG HE THONG DPIEU KHIEN
SO TOC PQ HAI TRUC PQC LAP

4.1 Khéi nguén

~ Mach nguon gém ¢6 ba bién ap dung dé
cap dién ap xoay chiéu cho cac bd chinh luu
(hinh 4).
Nhiém vu cda tirng nhém nhu sau:
- Hai bién 4p cAp nguon xoay chiéu 18V cho hai
cau chinh luu diot va bo tu loc dé ra muac dién
ap 24V mot chieu cap cho dong co truc cong
tac, dong co truc tay quay.
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- Bién p thir ba c6 3 dau ra 12V- OV- 12V, cip . ]

nguon xoay chiéu cho hai bo cau chinh luu $ l L. -
(diét) - tu loc - 1C 7912 (6n 4p) - loc dé tao ra ¢ 1™ 1771

bé ngusn mot chiéu -12V- OV- +12V cap cho yE £ Tl = =
mach diéu khién PWM, nhanh dién ap +12V ﬁ T

duoc qua mot 1IC 7805 6n ap cho ra muc dién S [ ]

ap 5V dé cap cho mach PIC dé hién thi LED. o S
Hinh 4. Khoi nguon cua hé thong diéu khién.

Didu ché d8 réng xung

+E N
BA didy chish PT (Pulse With Modulation)

Wi

So sanh Drriver

|

Tao dién ép ring cua
f FANFAY D rang
/E 6 thé thay déi duce

tan s6

LM2917H-8

(28]

Bién adi iy viin the sang
T f xung &p (tin s8)

Bifn d8ithn 58 sang dién 4p

Hinh 5. Sor do cdu triic hé thong diéu khién déng co DC Servo trong mdy mai nghien NC MB-250.

4.2 Khdi mach diéu khién téc do caa dong co + Pién ap U, mot chiéu cip cho chiét ap Vg, dé
DC Servor dieu chinh toc d6 dong co dén gia tri mong
bong co ¢ ddy duoc diéu khién theo phuong muon. )

phap dieu che do rong xung PWM (Pulse Width + Xung dién 4p tir encoder (gén trén truc dong
Modulation) (hinh 5): co) dua vé vi mach LM2917 dé bién doi tir tan

s6 sang dién ap. Dién ap nay ty 18 thuan véi tan
s6 xung dién a4p ma encoder dua vé, hay noi
cach khac n6 cling ty 1€ vgi toc do quay cua

+ Nguyén tic tao dién ap ring cua la dua trén
hién tuong phong nap cua tu C, & bg tich phan

khi de“1~u vao dugC cap tir b tao xung xung dién dong co. Pay la dién ap phan héi téc do U,
p chit nhat (hinh 6). Dién ap nay duoc so sanh dién ap U, & khau so
U xung chit nhat sanh, sau khi so sanh cho muc sai léch AU
T gitta luong dat (toc do) va thyuc té (dong co
dang quay).
_t

Miic sai lgch AU qua bg diéu chinh kiéu
Tich phén — Ty 1€ ( PI') dé tao ra dién ap diéu
khién quyét dinh do rong xung diéu khién, sao
cho dong co quay theo dung lugng dat.

U tam gide + B diéu chinh PI 1a hai khau lam viéc song
song.
\ /\ A t+ Khau P - Khau ty I¢ voi AU, gia tri nay do ta
tinh toan dé tur do dieu chinh dugc hé¢ so ty 1€
\/ \/ \ K, nho viée thay doi gia tri chiét ap R,

- Ry
Hinh 6. Tao dién ap rang cua. Kp = R_
P

52



TAP CHI KHOA HQC & CONG NGHE CAC TRUONG PAI HQC KY THUAT & SO 70 - 2009

Khau | - Khau tich phan sai 1éch dién ap AU
theo thoi gian. Hang so tich phan K c6 thé dicu
chinh dugc nho thay doi gia tri chiét ap R,

1

K =——
R.C.

Tin hiéu tir hai mach P va | s& duoc tong
hqp o kl}ﬁu cOng tin hiéu va nhu vay dién ap
dieu khién sé 1a :

Ug =Kp.(Us -U, ) +K,.[(U,-U, )dt+U (0)

+ Khéu so sanh ¢ day dé so sanh dién ap ring
cua va dién ap diéu khién. Khi dién 4p diéu
khién bién doi, s& lam thoi gian dan cua van lyc
thay d6i theo, dan dén nang luong cép cho dong
co ciing bién ddi, ma cudi cung chinh la lam toe
d6 dong co thay ddi theo gia tri can thiét. Biéu
nay minh hoa ¢ hinh 7 duéi day.

Ul Utamgise
/Ny Vs
/' v
. L
| ] .
o] | L Vit
| .
ua
. I [ EE Y t
dang xung diéu khién van lyc K

Hinh 7. So sanh dié¢n ap rang cua va xung diéu
khién.

+ Nguyén tac hoat dong caa mach luc (Driver)
(hinh 8):

Xung dién ap diéu khién tir mach diéu
khién dugc dua téi mach khuéch dai gom ba
nhom Transitor mac Darlington, ltc nay dién
diéu khién duoc khuéch dai cong suat.

Xung diéu khién co cong suat du lon dé
kich m¢ khoa ban dan K — MOSFET, ¢6 tan sb
dong cat 1on. Xung diéu khién 1a xung chir nhat
dang xoay chiéu, c6 phan dién ap duong dé mo
dugc MOSFET va phan 4m dé khéa MOSFET.
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MOSFET doéng cit véi tan sd khoang
4kHz va can c6 tam lam mat dé bao vé qua
nhiét cho van. Do mach luc ¢6 tinh dién cam,
nén phai co diét nhanh dé bao vé xung ap cho
MOSFET, diét nay duoc mic song song nguoc
véi van.

bong co dién duoc mac thém mét didt
dém, cé tac dung tao dudng ti€u tan nang lugng
tor truong tich tu trong cac cudn day cua dong
co, va ciing c6 chuc nang bao v¢ dugc
MOSFET.

Hinh 8. Drive Mosfet.

V. KET QUA NGHIEN CUU

Tir cac két qua nghién ciiu & trén, thiy
rang hé sé ty sé truyén k,, 1a mot s6 vo ty [1]
va:
- Khi nghién tho, mong muér} nang sqét la chu
yeéu, chon gia tri hé¢ s6 ty so truyen
k,=175+2,05;

- Khi nghién ban tinh, mong mudn ca ning sut
va do chinh xac, chon gia tri hé so ty so truyén
k, =0,85+115;

- Khi nghién tinh, mong mudn d¢ chinh xéc 1a
chu yeéu, chon gia tri hé so6 ty so truyen
k, =0,25+0,55 .

Trong phan thiét ké va ché tao, da xay
dung duoc hé thong diéu khién sé doc lap toc
do hai truc cong tac va truc tay quay, dan dong
bang dong co DC Servo, sir dung trong mo hinh
may mai nghién chi tiét quang diéu khién s6 NC
MB-250.

Cac két qua nghién ctu cho kha nang
diéu chinh linh hoat téc do truc tay quay va truc
cong tac, nham dat dugc hé s ty s6 truyén phu
hop véi phan b6 lugng du trong timg nguyén
cong, nham nang cao d6 chinh x4c va ning suat
gia cong.
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MGt s6 théng sé cua hé thong diéu khién:

- Giai toc @6 diéu khién: 100-1000 (vong/phiit).
- Sai s tée do diéu khién: £3 (vong/phiit).

- Cong suat dong co DC Servo: 80 W.

Hinh 9. Hé thong diéu khién déc ldp toc do Hinh 10. Mdy NC MB-250, c6 hé théng hién thi
quay hai truc déng co DC Servo. va dieu khién doc lap toc do truc tay quay va
truc cong tac

TAI LIEU THAM KHAO

1. Nguyen Trong Hing; Nghién ctru anh hudng cua mot s6 yeu t6 cong nghé dén do chinh xac tao
hinh bé mat phang chi tiét quang khi mai nghién; Luan an Tién sy k¥ thuat, Truong Dai hoc Bach
khoa Ha Noi, 2003.

2. Nguyen Van Khang, Nguyen Trong Hung, Ninh Duc Ton; Improve Processed Surface’s Precision
of Optical Elements by Grinding under Kinematic Program Control; Technische Mechanik, Band
28, Heft 2, Page 156-165. Magdeburg, 2008.

M.H. Cemubpamos; TexHONOrusi ONTHYSCKUX JeTaneii; Mamunoctpoenue. Mocksa, 1978.

P.A. Muxnes,C.K. [lImanoens, OG0pyIOBHHE ONTHYECKHUX I1eX0B; MammnHocTpoeHne. MocCKBa,
1981.

Pjachilienhé:  Nguyén Trong Hung — Tel: 0904.143.738
Email: nguyentronghung@mail.hut.edu.vn

54



