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(Bai nhdn ngay 14 thdng 3 nam 2002, hoan chinh sita chita ngay 01 thdang 4 nam 2002)

TOM TAT: Bai bdo trinh bay mt s6 yéu 16 dong hoc trong gia cong mét bé mdt phitc tap
téng qudt béng dao ngoén ddu hinh cdu trong khéng gian nhu:

- Xdc dinh toa dd dung cu cdt tai moi diém gia cong trén bé mdt cho trude.

- Xdc dinh bdn kinh ciia dao cdu d€ trach cdt lem lén chi tiét.

1. GIGI THIEU
C6 ba y€u td trong gia cong tao hinh biing phuong phdp cit got la:

-Bién dang chi tiét gia cong.

-Bién dang dung cu cit.

-Quy dao chuyén dong cia dung cu cit tudng ddi so vdi chi tiét gia cong.

Ty theo nhu cdu ma vdi hai y€u td cho trudc, ta cin phai xdc dinh y&u td thit ba.
Bai bdo xét viéc xdc dinh qui dao chuyén dong clia tim dung cu cit di chon dé gia cong bé
mat phitc tap ctia chi ti€t da cho, dung cu cit thudng c6 hinh dang don gidn:

- Dung cu cit diu hinh ciu khi gia c6ng mat phifc tap khong gian.

- Dung cu cit hinh tru (dao ngén) khi gia cong dudng cong phifc tap phing.

Bai bdo ndy khao sat viéc gia cong tinh bé mit biing dao c6 diu hinh ciu trong gia

cong chi tiét phifc tap trong khéng gian.

2. XAC PINH TAM CONG BE MAT DAO:

Tai moi diém gia cdng M(x,y,z) trén mit gia cdng, ta déu c6 thé xdc dinh chinh xdc
toa do clia tim dao cdt hinh ciu biing phudng phdp gidi tich nhu sau:

Xét trudng hgp tdng quat, khi mit cong phifc tap dude cho dudi phuong trinh tiém &n
F(x,y,z)=0.

Tai diém dang gia cong M(x,y,z) ndm trén mit nay thi vector php tuyé€n N c6 dang
theo[2] la:
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Goi O 1a gdc hé toa dj tryc chuin Oxyz, theo dai sd vector:

Tam dao A nim trén phdp tuy€n cia bién dang mit cong tai diém dang gia cong M va
MA=R,, ban kinh dao ciu nén
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C6 thé viét gon hon dudi dang tensor :

oF
ui=uut R--‘-‘@‘g”—;
3
I aUM (5)

i=1,2,3 vd U4 1a 3 thanh phén s6 cla tim dung cu cdt A

Cong thiic (4) hay (5) cho ta mdi quan hé giita toa do tdm dung cu cit A, c6 ban kinh Ry khi
dang gia cong diém M bat k¥ trén mit chi ti€t ma phuong trinh bién dang dude cho dudi
dang tiém an F(x,y,z)=0
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3.XAC PINH VI TR TAM DAO CAT KHI GIA CONG PUGNG CONG PHANG:

Piy la trudng hgp riéng khi chon viéc gia cong bé mat khong gian theo tirng 1dp c6
cao dd z xdc dinh.

Trong mit phing z=zy , ta trd vé cong thiic phdng nhu sau:
~V&t clia mit gia cong F(x,y,z) 1 dudng cong:

F(x,y)=F(x,y,2m) (6)
-VE&t clia d4 mai hinh ciu sé 1a:
(X-XA)+(Y-ya) = R o> (zm-74)° (7

Hinh (1) & trang sau m6 td viéc gia cdng theo I6p tai cao do z=zy clia bé mit bat k¥ tai
di€ém M, dung cu cit la dao try ¢ ddu dao hinh cdu ban kinh Ry, tim ¢6 toa do (xa,ya) tiét
dién N-N thé hién mat cit v6i bién dang phing tai M, trong tiét d:én nay, ban kinh dung cu
1a R<R.

Hinh 1

Trong mit z=zy vEt clia d4 mai trong miit phing nay 12 vong tron tim A,
bén kinh R*= R()z -(zZm- zA)Z. Theo (7):

g
BIEEIER)

Cong thiic tinh bdn kinh tai ti€t dién zy qua di€ém dang gia cong M la:
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Goi 0z 12 hinh chi&u ctia g&c O trén mat phing zy ta tim khodng céch tim vat gia cong O,A:

" 2
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th& (7) vao cong thitc khodng cdch trén, OA dudc tinh nhu sau:
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Stt dung phudng trinh théng s8 u,v trong dé u=p, v=@, ta c6 hé toa do tru trong khdng gian
khi chi€u xudng mit z=zy thanh hé toa do dc cuc.

Theo [2] ta ¢6 F(x,y,zM)=F(x,y),

F(x(u,v),y(u,v))=F(x(p,9),x(p,¢)) thi:
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Ta hdy xdc dinh ox va ay nhu sau day:
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Trong toa do dgc cuc, ta c6:x = p.cose y = p.sing
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Vay khodng cdch 2 tim chi ti€t va dao OA theo bdn kinh cuc cda chi ti€t p(8) va bén kinh
dao tru R trong mit phing z=zy 1a

a1 wr 2RO
0A0)= | (0)+F 50+,0) a7

Cong thitc nay 1a co sd d€ ché€ tao va diéu khién md hinh gia cong chi ti€t cam phing da
nghiém thu trong thang 11 ndm 2000 vira qua tai PHBK va d3 dudc trinh bay mét cdch khdc
trong bay bdo “Xdc dinh tim dao khi gia cdng chi ti€t phing ¢ bién dang phic tap” cla tic
gi4 dang trong tap chi “Phat trién khoa hoc cong nghé ” tip 3 s 4 nim 2000.

4. PIEU KIEN TRANH CAT LEM CHI TIET:

Khi bdn kinh viing 16m cia mdt gia cdng nhd hon bdn kinh dao cit Ry thi ¢6 hién
tugng dao cit lem cdc viing lan cén cua chi ti€t. Do d6, vdi chi ti€t phiic tap cho trudc, viéc
lya ban kinh dao cidt phut hgp, tranh cdt lem 1&n chi ti€t 12 cin thi&t.

4.1/- Cdc dic tinh hinh hoc bé miit tai di€ém gia cong M: |
Tai diém M dang gia cong c6 vo s8 phdp dién, cdc phdp dién nay déu chita phdp tuyén N
tinh theo (5), v€t ctia mit gia cong trong ting i€t dién 12 mdt dudng cong c6 bdn kinh khdc
nhau, hai phdp dién c6 cdc dudng c6 bdn kinh 16n nhat va nhd nhat thi goi 1a cdc mit cit
chinh. Theo [2]:

D6 cong tai diém dang gia cong M 1a :

PRI L(-@J +2M(@9’3] i N[-@)

Yo, ds ds ds ds) - (18)
Hai bdn kinh cong chinh dudgc cho bdi 2 biéu thifc sau:
1 I GL—4FM < EN

P P EG-F (19)
11 _IN-p
e.p EG-F (20)

Trong 2 ban kinh cong py, p2 s€ c6 mdt gid tri cyc dai va mdt gid tri cyc ti€u. Can xdc dinh
cyc tri ciia cdc bdn kinh cong trong (19) va (20) va chi y dén gid tri nhd nhat Biwin:
NEU pyin>0 bé mit khong thé bj cdt lem di dao c6 ban kinh to bat ky, diéu nay chi xdn
ra khi bién dang 16i
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NE&U pmin<0, diéu kién khong bi cit lem 12 ban kinh cong Ry & moi vj tri gia cong la:
Ry <=H)mini

Céc dai lugng trorg (18), (19) va (20) dudc tinh nhu sau:
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Thi cdc dai lugng trén c6 thé viét lai nhu sau:

VEG-F'=J4+B+C

Trang 84



TAP CHi PHAT TRIEN KHCN, TAP 5, S0 384/2002

A BR OV Ok
M=_Oudv ___ Oudv _ Oudv
JE+B+C 2

AQ—+B‘3y+CaZ

L= au Bu 5”
VA +B+C o)

AQ—+Bay+caf
N = Gv 6v ov

'\/22 o B2 + (j2 (23)

4.2/. X4c dinh bdn kinh dung cu Ry d€ tranh cit lem chi ti&€t khi gia cong:

Theo [1] thi cdc bdn kinh cong chinh py, p; cling 12 nghiém ctia phudng trinh bic 2 sau day:
(LN-M2) p* + (EN-2FM+GL) p + (EG-F2)=0 (24)
Piéu kién kha nghiém clia phudng trinh (24) la:

A=(EN-2FM+GL)*4(LN-M2) (EG-F2)

= (EN-2FM+GL)*+4(M2-LN) (EG-F2)= 0

Vi EG-F’=A%+ B*+ C*>0 nén A chic chin duong khi M*“LN> 0

Lic d6 d€ tranh cdt lem thi  moi vi trf gia cong, ta phdi chon bdn kinh dao hinh ciu Ry thda
min bat ddng thic sau:

—-(EN -2FM +GL) + \/(EN—ZFM+GL)2 +4(M' -LN)EG-F ))

2(LN - M) 25)

R, < min(

5.KET LUAN:

Bai bdo nay khio sit vi tri tudng d8i clia diém gia cong M va tim dung cu cit A khi gia
cdng mdt mit phiic tap khong gian bing dao hinh ciu cé ban kinh Ry, va ciing suy di&n dén
trudng hgp dic biét khi gia cong dudng cong phing vdi dao tru cé ban kinh Ry.

Cidc cong thitc dude cho dudi dang gidi tich thich hgp cho viéc diéu khién trén mdy CNC
cling nhu vi€t chudng chuong trinh md phéng, modt sd cdng thirc, nhut (17) duge kiém chiing
qua md hinh gia cdng cam phéng di dude nghiém thu thanh cong.
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KINEMATICS OF FORMATION OF SPATIAL PROFILE IN MACHINING

Le Khanh Dien
University of Technology — VNU-HCM
(Received 14 March 2002, Revised 01 April 2002)

ABSTRACT: This paper presents some essential elements in manufacturing the general
complicated profile of metal workpiece when machining by spherule end milling cutting tool
as:
- Determination of coordinate of center point of spherule end milling cutting tool when
machining a general given profile.
- Determination of suitable radius of cutting tool.
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