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TOI UU CHE PO CAT CUA PHUONG PHAP KHOAN
TREN MAY PIEU KHIEN SO (NC VA CNC)

Nguyén Phd Hoa (Truong PH K3 thudt Cong Nghiép — PH Thdi Nguyén)

L. PAT VAN PE

Cong viéc khoan 1a cong viéc thudong gap khi gia cong cat got, dong thoi ciing 1a cong
viéc chiém kha nhiéu thoi gian gia cong. T6i uu hod ché do cit khi khoan ciing khong phai 1a
van dé mdi, cling da c6 nhiéu tac gia da dé cap va nghién ctu van dé nay v6i cdc phuong phap
khédc nhau. Trong bai bdo khéc ching toi da dé cap phuong phap va giai thuat téi vu cac thong s6
ché& do cit bang phuo’ng phap quy hoach tuyén tinh [5]. & day chung toi ti€p tuc trinh bay t6i wu
céac thong s6 ché do cat cia phuong phdp khoan bang mot phuong phdp khac don gian va dé lap
trinh mdy tinh hon phuong phap quy hoach tuyén tinh.

Dé c6 thé xdc dinh dugc ché do cit t6i uu cua phuong phdp khoan, trong dé tai nghién
ctu " xdy dung hé thong tu dong hod thiét k¢’ QTCN gia cong cdt got”, chiing t6i dad két hop
phuong phap cla cac tic gia J A Arsecularatne , Hinduija, G Barrow cua Depart of
Mechanical Engineering, Univesity of Manchester Institute of Science and technology cung véi
thuat giai mdy tinh do ching t6i xay dung da gidp chiing ta nhanh chéng, tu dong xac dinh ché
do cat t6i uu ctia phuong phap khoan. Két qua nghién citu nay c6 y nghia rit 16n cho viéc xay
dung phan mém may tinh tu dong hoa thiét k€ t6i wu QTCN gia cong cat got ndi chung va dic
biét tng dung né dé tu dong xéc dinh ché do cét t6i wu d6i véi cac may cong cu diéu khién so
(NC va CNC), thuc t€ 1a hién nay phuong phéap nay dang dugc stt dung trong céc phadn mém diéu
khién mdy CNC.

II. PHUONG PHAP, THUAT GIAI TOI UU CHE PO CAT KHI KHOAN

Trong noi dung bai viét nay ching to6i gidi han xem xét trudong hop khoan 16 ma chi mot
1an khoan, trong cac diéu kién khac sé duoc trinh bay & bai viét khac. Vi vay ma thong sd ché do
cat chi can xdc dinh t6i vu 2 thong s6 1a luong chay dao va van toc cit.

V& ban chét phuong phdp nay ciling xudt phdt tir cdc diéu kién rang buoc khi gia
cong va muc tiéu toi vu la chi phi gia cong la nho nhat nhu phuong phap quy hoach tuyén
tinh. Nhung van dé khac & chd, phuong phdp quy hoach tuyén tinh l1a duyét tim gia tri toi
uu trén toan bo mién céc gid tri kha di, con phuong phdp nay cdn cit vao nhan xét nhiing
diém ma chi phi gia cong nhdé nhat luon nam trén dudng phan giéi gita mién kha di va
khong kha di.

Cu thé do la: trén co s& diéu kién gia cong clia mot mdy cu thé v6i mot dung cu cét nao
d6 ta xay dung mat phang S-V. Trén mat phang S-V duoc phan ra 1am 2 mién: Mién cic gi4 tri
clia cap gid tri S-V c6 thé dung duoc (mién kha di) va mién khong thé dung duoc (mién khong
kha di) ching duogc ngan bai duong cong (Hinh 1).

Theo cdc tac gia J A Arsecularatne , Hinduija, G Barrow thi diém ma chi phi gia cong
nho6 nhat luon nam trén dudng phan gidi gitta mién kha di va mién khong kha di. Chinh vi vay
ma ta chi cdn xét cdc diém c6 cdc cip gid tri S-V nidm trén dudng phan gidi nay, do d6 qua trinh
tinh todn nhanh hon, don gian hon rat nhiéu.

Qué trinh tinh todn ch€ do cat t6i uu clia phuong phap khoan vdi cac bude nhu sau:
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Hinh 1- Mt phdng gidi han cdc mién S-V

1. Tinh lugng chay dao cuc dai theo chiéu day 16p cét cho phép cua miii khoan duoc
tinh toan bang cong thiic sau:

S,=c,; D" néu : LID<=3 (1)
S, = fe, D néu : L/ID>3
Véi:
f=1-0,05(L/D-3)

C,, €, 1a cdc hing s6 phu thuoc cap vat liéu gia cong - vat liéu dung cu cat.
2. Tinh luong chay dao S, phu thudc cic m6 men cua mdy, moé men cat giGi han cla
dung cu vd mo men xodan tranh kha nang truot ctia miii khoan dugc tinh bang cong thic sau:

1/e2
M .
S=|—————~ doi voi miii khoan thép gio (2)
’ Cz(De3 —Dﬁs)J
1/e2
M PN L
S, = = = doi voi miii khoan hop kim cung
kSCZ (D - Dp )
Véi: k,=c5s'’;  M=min (M,, M,, M,) (3)
Trong do6:
*) M, 12 m6 men xo4n I6n nhat ma mdy c6 thé cho phép va duogc tinh nhu sau:
60P, .,
M, = (4)
nn
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*) M, 12 m6 men xodn 16n nhat ma miii khoan cho phép va duoc tinh nhu sau:

D2 .
M= 2t 6D 07D (5)
16000f s,

*) M, 1a mo6 men xoén giGi han dé khong x4y ra su trugt miii khoan, tinh nhu sau:
M3 = p’crg(FCOiIcmjwzmin rj ) ( 6 )

3. Tinh luong chay dao S, phu thuoc luc cat cuc dai va luc chay dao cuc dai, dugc tinh
bing cong thic sau:

1/ed
F
S;= | — % —as doi voi miii khoan thép gié (7)
c4D5—D;J
F 1/e4
S, = 2 doi véi miii khoan hop kim cun
: kscs(D%—D:f)J o R ans

Vé6i: F,=min (F,,F,)

Trong do6:
*) F,, 12 luc doc truc 16n nhat ma dung cu c6 thé cho phép va duge tinh nhu sau:
T ED*
h= (8)
64L° f,
*) F, 12 luc doc truc 16n nhét tranh truot dung cu cét theo chiéu truc, tinh nhu sau:
Fa2 = ua(FcOiIcmjwzmin rj ) ( 9 )
4. Luogng chay dao S, t6i uu duoc tinh todn la:
Sopt:min ( Sla S2a SS) ( 10 )
5. Van t6c cit t6i uu khong ké dén céc rang buodc dugce tinh todn bang cong thic sau:
I DeG
Vi = 4 doi véi miii khoan thép gié  (11)

T te7 Soptes (BHN) e9

op
G
e7 e8
T.7'S ot

opt ()

®
V opl:

doi voi miii khoan hop kim ciing

6. Van toc cat t6i uvu dugc tinh nhu trén s& duoc kiém tra v6i cdc rang budc
nhu cong suat ciat 16n nhét, trdnh truot dung cu cét theo doc truc va ti€p tuyén. N6
duoc kiém tra lan nita v6i pham vi t6c do cét tng cap vat liéu gia cong - vat liéu dung
cu cit. Van t6c cat t6i wu nho hon s&€ duoc chon khi thoa man tat ca cdc rang budc
nay.

Thuat giai t6i vu ché do cit cta phuong phéap khoan
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v
_ 60Pmax . _ ]TDE?VT . M - r(F +| mwz . r)
YT Tan T 16000f.s 0 reetem@mnd

MK Thép gi6

hﬂ 1/e2 hﬂ 1/e2
$= ﬁ $= e €.

(CZ(D 3_Dp3)] @kZCZ(D 3_Dp3)]

A4 l

\4

7T ED* ]

al= 5 Fa2= Lla(Fcoﬂcmj(,Ozmin li ) ;Fa=min(Fa1,Fa2);
64L° f
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b S
I MK Thép gi6

V* _ C4D96 * _ C4
opt — e o e
Tont” Sope” (BHN)® Ton” Sopt

v */_\
v N

Vl:=Vmax cho phép vat liéu gia cong - vat liéu dung cu cat Ngan
V.:=V ) hang
2*= ¥ max cho phép ctia cong suit may <+—— dii
V3: =Vmax cho phép tranh su truot vong liéu

V4: =Vmax cho phép tranh su truot doc

Vopt=MIN(V 1,V2, V3, V4)
v

I11. Két qua nghién citu

Két qua cua phuong phdp va gidi thuat t6i vu ché do cat cha phuong phdp khoan trén
dugc thir nghiém xac dinh t6i uvu ché€ do cat ciia phuong phdp khoan trén mdy CNC 1a trung tam
gia cong MHP véi chi tiét gia cong nhu hinh v€ 2, vat liéu chi ti€t gia cong la thép 45:

=0
35

obd

e
fm— SIS
|
|
|

Hinh 2: Chi tiét gia cong

Vi chi ti€t gia cong thi bé mat cin khoan 1a bé 16 ®18. Dung cu cat 1a miii khoan thép
gi6 ®18, khoan 1 14n 1a dat kich thuéc nén chiéu sau cat 1a 9 mm, tudi bén miii khoan dé chi phi
dung cu thap nhat 1a 24,75 phuit. Qua trinh t6i vu lugng chay dao qua cac budc nhu sau:

1. Luong chay dao cuc dai tinh theo tiét dién phoi cét 16n nhét cho phép la:

S,= 0,102 mm/vong.
2. Luong chay dao S, phu thudc rang buoc mo men tinh theo cong thiic (2) 1a:
S,= 2,341 mm/vong.

3. Luong chay dao S, phu thudc rang buoc luc theo cong thic (2) la:
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S;= 2,098 mm/vong.
4. Lugng chay dao t6i uu theo cong thic (2) la:
S=min(S,, S,, S;)=min( 0,102; 2,341, 2,098)= 0,102 mm/vong.
5. Van toc cat toi uu tng véi luong chay dao toi wu va tudi bén dung cu t6i uu Ia:
V', =62,7 miphiit.
6. Kiém tra cdc diéu kién:
*) Van toc cat cho phép 16n nhét cha cap vat liéu chi tiét gia cong va vat liéu dung
cu cét 1a : 30,0 m/phuit.
*) Van toc cat cho phép 16n nhat clia cong suat may 1a : 25,45 m/phiuit.
*) Van toc cat cho phép 16n nhét tranh truot vong 1a : 219,8 m/phiit.
*) Van toc cat cho phép 16n nhét tranh truot doc truc 1a : 230,1 m/phiit.
Vay: V= min ( 62,7; 30,0; 25,45; 219,8; 230,1) = 25,4 5 m/phut

Sau day 1a so sanh két qua tinh todn t6i wu va tinh todn bang phuong phdp tra bang, trong
dé chi phi khau hao may 1a 4.800,0 dong/phiit, chi phi dung cu cit Gng vé6i tudi bén t6i vu 1a
150,0 dong/phuit.

Thoi gian gia cong ( phiit ) Chi phi gia cong ( dong )
Phuong phap Phuong phép Sai léch Phuong phép Phuong phap Sai 1éch
dung bang tra | tinh todn t6i uu (%) dung bang tra | tinh todn tGi uu (%)
0,607 0,496 18,3 3.442.,0 2.910,0 15.5

Trén day la nhitng két qua nghién ctiu nay, phuong phdp va giai thuat tinh todn ché do cat
t0i wu da trinh bay & trén vira cho phép hoan hoan tu dong x4c dinh cdc thong s6 ché do cit cua
phuong phap khoan mot cach nhanh chéng va c6 hiéu qua. Pac biét két qua nghién ctu nay rat cé
¥ nghia khi ting dung xac dinh ché do cat t6i uu doi véi cic mdy diéu khién s6 (NC va CNC)

Tom tdt: Bai bdo trinh bay phuong phdp va thuat gidi dé t6i wu hoa céc thong s6 ché do
cit clia phuong phap khoan. Phuong phép nay c6 y nghia quan trong dé tu dong xéc dinh t6i wu
céc thong so ché do cat trong qud trinh tu dong hod thiét k& t6i uwu quy trinh cong nghé gia cong
cit got, dac biét 1a vé6i cac hé thong mdy diéu khién s6 (NC va CNC). Két qua dugc thuc nghiém
trén trung tam gia cong MHP.

Summary

Optimum cutting conditions for drilling components
on the numerically controlled system ( NC & CNC)

This paper describes method and algorithm of symthes optimum to determine the
optimum cutting conditions automatically for dmitj. This is very important for determine the
optimum cutting conditions automatically in the @ugtic design of optimum cutting process,
specially for technologically orientated numerigaltontrolled system (NC and CNC).
Disquisitional results rendered in here are givetendnine the optimum cutting conditions
automatic for drilling on the MHP turning centre.
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