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TOI UU HOA HIEU SUAT MAY CONG CU BANG PHAN MEM
HO TRO GIA CONG

OPTIMIZE MACHINE TOOL PERFORMANCE WITH SOFTWARE SUPPORT FOR
PROCESSING

Lé Thuong Hién, Ngé Sy Pong
Truong Pai hoc Bién luc

TOM TAT

Bai bdo trinh bay nén tang tich hop, cho phép sir dung cdc kha ndang xir Iy ma lénh, mé
phéng gia cong va toi wu héa luc cdt tai mét vi tri, givip giam dang ké thoi gian tir khi tao chwong
trinh dén khi bat dau gia cong. Cdc thir nghiém “Tity chon t6i wu héa lyc cat” da cho thay thoi gian
cdt thé giam t6i 20%, diéu nay khéng chi givp tiét kiém chi phi ddang ké ma con giip han ché mai
mon dao cu.

Tir khéa: T6i vu héa; Hiéu sudt may.
ABSTRACT

In this paper, an integrated platform is presented. It allows the use of code processing
capabilities, machining simulation and cutting force optimization at one location, helping to
significantly reduce the time from program creation to start. machining head. Tests of the “Cutting
Force Optimization Option” have shown rough cutting times to be reduced by up to 20%, which not

only results in significant cost savings but also helps limit tool wear.

Keywords: Optimize; Machine performance.

1. MO PAU

Viée st dung cac phan mém dang tin
cay 1a cau ndi gitta CAD/CAM va may moc
duogc phat trién v&i muc dich tdi da hoa nang
suit, giam thoi gian gia cong va giam thiéu hao
mon dao cu.

Trong nhitng ndm gan day, chung ta da
chtng kién nhu ciu ngay cang ting d6i vi may
moc dé c6 thé xur Iy cac phoi gia cong c6 hinh
dang phirc tap. Pap Gmg nhu cau nay, ching toi

da khai thac phan mém CELOS DYNAMIC
post. Phan mém toan dién nay tong hop cac kha
nang xir 1y ma 1énh, mo phong gia cong va tdi
wu hoa luc cit vao mot sb ung dung trong san
xudt co khi.

Phian mém CELOS DYNAMIC post 1a
phan mém may tinh tich hop ba chirc ning: Bo
xtr 1y sau, md phong gia cong va tdi wu hoa
luc cit. Sau khi chuyén d6i duong chay dao
do CAD/CAM thiét ké sang chuong trinh NC
trén bo xtr 1y sau, chirc ning moé phong cit st
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dung cong nghé song sinh ky thuét s6 cua hing
DMG MORI dé danh gia hinh dang gia cong,
thuce hién kiém tra nhidu va sau d6 udc tinh thoi
gian gia cong. Chirc ning t6i uu hoa lyc cat
danh gié tai cit va tu dong tao chuong trinh NC
v6i cac didu kién gia cong dugce t6i uu hoa.

Hién nay, tai Viét Nam, céc phﬁn mém
hd tro gia cong co khi dugc st dung rong rai.
Tuy nhién, vé1 mdt cong cu tich hop céc chuc
nang moi trong phan mém nay, cho phép ngudi
str dung t6i uu duoc cac thong sb lién quan va
gia thanh san pham.

2. TOI UU HOA HIEU SUAT TREN CO SO
PHAN MEM

Chon ché d6 cit trong gia cong co khi
it ton thoi gian nhét 1a ché do cit 1a xac dinh
chiéu sau cit, s6 1an chay dao, luong chay dao,
tdc do cat va cong suat can thiét trong diéu kién
gia cong nhat dinh.

Ché do cat trong gia cong co khi hop
1y 1a ché d6 cat it ton thoi gian nhat dé ché tao
san pham, do d6 gia thanh cua n6 ré nhat. Néu
chon dung két ciu dao, thong s hinh hoc phan
cit, vat liéu, phuong phap mai sic va mai bong
cling nhu x4c dinh dung dan cach ga dat, kep
chat dao va phoi, didu chinh may tét, trang bi
cong nghé co két cau hop 1y sé& tao diéu kién dé
chon ché do hop 1y va tiét kiém.

Chon ché do cat 1a xac dinh chiéu sau
cit, s6 lan chay dao, lugng chay dao, tde do
cit,... Vi vy, dé dua ra 1 cong thic cu thé dé
tinh ché do cat cho tung loai vat liéu, diéu can
phai vach rd rang nhimg yéu cdu vé do chinh
xac kich thudce, hinh dang, do bong bé mat sau
khi gia cong, dac trung vat li€u san phém nhu
nhan hi¢u thép, trang thai co tinh va trang thai
16p bé mit phoi.
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Céc thong sb vé luong chay dao (S),
van toc cat (V) va chiéu sau cit (T).. Cac thong
s6 nay cyc ky quan trong, né anh hudng truc
tiép t6i qua trinh gia cong cling nhu chét lugng
san phém, thoi gian gia cong, nhiét do cit, dao
va qua trinh leo dao, d0 nham, d6 cong vénh,
ning suit,.. va tr @6 anh huong truc tiép dén
gia thanh san pham.

Ché d6 cét chiu su tac dong cua mot
loat cac nhan t6 nhu thanh phﬁn hoa hoc cua vat
liéu, phwong phép san xuét, va gia cong nhiét,
cAu trac té vi, do 16n cua hat va mang ludi tinh
thé. Cac nhan td trén nhiéu khi anh huong 1
cach twong hd nhau dén chd cit va khong thé
danh gié doc lap, riéng 1¢ nhau, ché do cit con
phu thudc vao phuong phap gia cong, loai vat
li¢u dao, thong s6 hinh hoc dung cu cit got,
diéu kién ga, kep chat chi tiét, vi vay, ché do
cit rat phirc tap, thuong dugc chon theo kinh
nghiém va st dung cac cong thirc thuc nghiém
dé tinh toan ché do ct.

Céc yéu to anh huong dén ché do cat
trong gia cong co khi:

+ Chiéu sau cat (t): La khoang cach
giita cac bé mat dang va da gia cong, do theo
chiéu vudng goc véi bé mit da gia cong.

+ Luong chay dao (s): La khoang cach
dich chuyén cua dao trén vong quay cua phoi,
hoic 1a khoang dich chuyén cta phoi sau mot
vong cua dao.

+ Thuong c6 lugng chay dao doc,
ngang, nam ngang, thing dung, nghiéng, hodc
1a lvgng chay dao tron.

+ Chiéu rong cta Phdéi b(mm): La
khoang cach giita cic bé mit dang va di gia
cong do theo mit cit.

+ Chiéu day phéi a (mm): La khoang
cach gitra hai vi trf lién tiép ciia mat cat sau mot
vong quay cta phoi hay sau mot 1an chay dao,
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do theo phuong vudng goc véi chiéu rong phoi.
+ Dién tich phoi f (mm?): La chiéu sau
cit (t) va luong chay sao (S), hodc chiéu rong
phéi (b) v6i chiéu day (a): f=ts = ba.
+ Thc @6 cat V(m/ph): La doan duong
dich chuyén cta ludi cat d6i voi mat dang gia
cong trong mot don vi thoi gian.

Mbi phuong phap gia cong khac nhau
thi déu c6 cac thong s6 vé ché d0 cat khac nhau,
va ché do cat phu thudc vao rat nhiéu yéu td.
Chinh vi vay, cac thong s6 ché do cat va dac
biét 12 cach Iya chon thong sé ché do cit trong
gia cong co khi ché tao may 13 diéu ma ching
ta can luu y.

Phan mém méi CELOS DYNAMIC
post ¢6 thé thuc hién mot cach thuan loi trong
qua trinh t6i vu hoéa (Hinh 1: Giao dién chinh).

T S -
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Hinh 1. Giao dién chinh phan mém CELOS
DYNAMIC post

CELOS DYNAMIC post cho phép
chay mo phong cat chuwong trinh NC chinh xAc.

+ Chure nang nghién ctru thoi gian dugc
str dung dé thyc hién du doan thoi gian chu ky
chinh xéc (trong pham vi chinh xac 10%).

+ Chirc nang kiém tra nhiéu gitp ngin
ngtra nhiéu khi gia cong, giup gia cong an toan
hon.

+ Ngoai cac chuong trinh do CAM
thiét ké, no con twong thich véi cac md phong
chuong trinh dugc viét bang chirc nang lap
trinh hoi thoai MAPPS.

Két qua vé chirc nang thoi gian & hinh 2:

[Tcode  cComment Max. Speed | Cutting Time = Other | Cutting + Other | Percentage

K 0 0.000 0.00M 0.00M 0.00M 0.001%
2 6 16R2EM  2228.000 26.03M 0.65M 26.68M 9.998%
3 3 8BEM  5968.000 42.56M 016M 42.72M 16.008%
4 s 6BEM  5968.000 196.92M  0.17M 197.08M 73.855%
5 4 10EM 4138.000 016M 0.21M 0.37M 0.138%

Minute

B Other
B Cutting Time

T Code

Hinh 2. Chirc nang thoi gian

So sanh cdc md hinh 3D do CAD thiét
ké va hinh dang cit mo phong (trén hinh 3).

Hinh 3. M6 hinh 3D thiét ké hé tro

Bo xur Iy sau chuyén dung c6 thé duoc
su dung dé tao cac chuong trinh NC tuong
thich vi médy cong cu DMG MORI.

+ Tuong thich vi cac chire ndng chuyén
dung (Diéu chinh tng dung, ma Quick M).

+ Piéu chinh tng dyung: Giam dang ké
thoi gian gia cong tho va cai thién do chinh xac.

+ Hb tro nhap liéu tu dong dé giam bat
cong viéc nhap liéu cua ngudi van hanh.
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Giam thoi gian cét va han ché hu hong
dung cu.

Chtric nang toi wu hoa lyc cat cung cap
kha nang kiém sodt toi uu céc diéu kién gia
cong.

+ Bang cach cung cip kha niang kiém
soat toi uu céac dicu kién gia cong, giam 20%
thoi gian cat thd va han ché hu hong dung cu.

+ Két qua mo phong luc cét c6 thé dugc
xem dudi dang bicu do.

- Kiém tra trudc cac khu vuc ¢o tai cat
cao dan dén hu hong dung cu.
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Phuong phap méd phong truc quan va
to1 wu hoa cho phép giam thoi gian va nang cao
chat luogng cua chi tiét may.

3. KET LUAN

St dung phan mém CELOS DYNAMIC
post céc thir nghiém “Tuy chon t6i wu hoa luc
cit” da cho thay thoi gian cat tho giam tdi 20%,
diéu nay khong chi giap tiét kiém chi phi déng
ké ma con gitp han ché mai mon dao cu.

Viéc tinh toan, mo phong qua trinh t6i
vu hoa cit got dua trén co s& cac phuong phap
truyén théng gitp giam thoi gian va gia thanh
trong hd tro thiét ké. <
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