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Ung dung tri tué nhan tao (AI) va hoc may ML
toi van hanh may cong cu CNC
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Abstract: Together with the development of science and technology, artificial intelligence (Al) and
machine learning represent an important development in computer science and data processing systems
that can be used to improve virtually every service, product, and industrial application. In this article, the
author presents an overview of (Computer Numerical Control) (CNC) and the impact of ML and Al in the

CNC machine tool machining process.
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1. Pit vin dé

Tri tué nhan tao Al (Artificial Intelligence) dang
1a xu thé, xu hudng phat trién cua twong lai, Al di
xuét hién trong moi linh vuc doi séng va diéu dé
gitip cho con ngudi rat nhidu. N6 lam cho moi thir tré
nén thuan tién va dé dang. Pic biét n6 da co tac dong
manh mé tdi nganh gia cong co khi CNC (Computer
Numerial Control). Diéu dé gitip cho céc linh vuc co
khi, cong nghiép trd nén rit phat trién co thé noi 1a
thoi ky dinh cao ctia nganh cong nghiép.

Al ¢6 thé duge phan thanh ba loai hé théng khac
nhau: Al phan tich, Al lay cam himg tir con nguoi
va tri tu¢ nhan cach héa. Al phan tich chi c6 cac dic
diém phu hop véi tri tu€ nhan thirc; tao ra mdt dai
dién nhan thic vé thé gidi va st dung hoc tap dua
trén kinh nghiém trong qua khtr dé thong bao cac
quyét dinh trong tuong lai. AI lay cam himg tir con
nguol co cac yeu td tir tri tué nhan thirc Va cam xUc;
hiéu cam xuc ctia con ngudi, ngoai cac yeu t6 nhan
thirc va xem xét chiing trong viéc ra quyét dinh.

2. N§i dung nghién ctru
2.1. Tong quan vé CNC

Hoat dong gia cong CNC la mot trong nhiing
phuong phép san xuat bo phan quan trong nhét va
né thuong duogc goi la dong co cua cac - quy trinh san
xudt hién dai. Cac linh vuc 6 t6 va y té, hang khong
vl try, khi d6t va ddu mo va dich vu kho bai dang su
dung cac hoat dong gia cong CNC dé tao ra cac bd
phan trong cac Gng dung khac nhau.

Cac hoat dong gia cong CNC phai dugc t6i wu
hoa dé tiét kiém thoi glan va tién bac ciing nhu ting
loi nhuan tong thé trén mdi giai doan san xuat. Al co
thé dy bao thoi gian bao dudng va thiét bi cua ciu
tric may cong cu CNC bang cach lién két véi dir

liéu sén xuat nhu hiéu suat may va tudi tho cong cu.
Dit liéu tir Al ciing s& cho biét may c6 thé hoat dong
trong bao lau trudc khi can bao tri.
2.2. Ung dung Al téi mdy cong cu CNC
2.2.1. Giam thoi gian dung mdy cong cu

May moéc phat sinh 16i do nhiéu van dé nhu cac
bo phan bi hao mon, thiét bi khong dugc hi¢u chuan
va d6i khi chung phét sinh 16i ma khong co 1y do.
Khi diéu d6 xay ra, nguoi van hanh s& lang phi thoi
gian khi ¢ gang xac dinh ngudn gdc ctia van dé. Bao
tri khong tét, 16i bo phan may cong cu, thay ca nhiéu
lan va cac yéu tb khac c6 thé gy ra thoi gian ngimg
hoat dong trong quy trinh gia cong. Thoi gian ding
gia cong nén du’orc glam thiéu dé tang hiéu qua trong
quy trinh san xuét chi tiét. Loi ich chinh cua viéc ap
dung cong nghé Al vao may CNC la tiét kiém thoi
gian bang cach cho phép tu chan doan, may tim hiéu
vé cac hoat dong binh thudng cua no. Vi vy, khi
phat smh 16i, n6 s& duorc phat hién va phin mém s&
¢ ging giai quyét vin dé&. Hoc may ML (Machlne
Learning) va Al c6 thé dién giai dit liéu va hd tro
céc nha san xuét xac dinh thoi gian tdi wu dé 1én lich
ngung hoat dong.
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Hinh 2.1: Giam thoi gian ding may dung cu[4]
2.2.2. Téi wu héa may céng cu CNC
Téi wu hoa cac hoat dong gia cong gan day dugc
coi 1a mdt khia canh quan trong ciia ML trong cac
cong trinh nghién ctru khac nhau. Cac phuong phap
t6i uru hoa st dung ML duogc nghién ciru nhiéu hon
khi luong dir liéu ting theo cip sé nhan va do phic
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tap ctia mo hinh ting 1én. Téi uu hoa gia ting 14 trong
tAm cua qua trinh san xut trong tuong lai, tir chudi
cung ung dén cac hang muc di hoan thanh. Dé nang
cao do chinh xac va hi¢u qua cta viéc san xuét linh
kién sir dung cac hoat dong gia cong CNC, can phai
¢6 cac quy trinh t6i uu hoa hiéu suit may cong cu
va cac thong sb gia cong CNC. Sir dung dit liéu truc
tuyén tir quy trinh san xudt, Al va ML c6 thé gitip
viéc t6i vu hoa tré nén tu dong hon. Do dé, dé chinh
xac ctia bd phan dugc gia cong va ning suét clia qua
trinh san xuat bo phﬁn ¢6 thé duge tang 1én bing cach
sur dung cac thong SO g1a cong duoc tdi uu hoa
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MOEA Module

Hinh 2.2: Téi wu héa céc céng cu CNC[4]
2.2.3. Du doan hao mon dung cu cat

Mot nghién cltu so sanh vé céac thuét toan ML cho
cac nha may thong minh duoc thuc hién dé du doan
dd mon cua cong cu trong cac hoat dong gia cong
bang cach str dung rung ngiu nhién. Dé danh gia cac
diéu kién mai mon cta dung cu trong qué trinh phay
trong nhiéu tinh hudng cat khac nhau véi tbc d6 phan
hdi cao, cac tin hiéu song am thanh st dung cac thuat
toan ML tién tién duoc st dung. DPé du doan tién
trinh mai mon cua dung cu trong quy trinh phay lap
di lap lai, gidm sat tinh trang dung cu dua trén hi¢u
chuan dugc phat trién. Do d6, tudi tho cua dung cu
cét trong qua trinh hinh thanh phéi cia cac vét ligu
khac nhau cta phoi va cac thong sd gia cong c6 thé
duogc phan tich va nang cao bang cach st dung cac
ung dung cia ML va Al trong qué trinh du doan d¢
mon cua dung cu trong cac hoat dong gia cong CNC.

Time-domain enalysis:
Signal moving average

Cutting force coefficient calibration

Time-frequency dorain analysis:

Wanelet packet decomposition

Tuput features:

* Cutting forces N = N -
* Cutting parameters. A
o Cutting force coeflicients /e ol

« Energy of cutting vibration Flank wear

Hinh 2.3: Quy trinh cua phwong phap giam su hao
mon[4]
2.2.4. Dy doan hao mon dung cu cat
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Mot k¥ thuat két hop cua ML 1a sir dung phuong
phap héi quy tuyén tinh thong thuorng dé udc tinh
luc cat trong khi xem xét cac diéu kién mai mon ciia
dung cu dugc nghién clru va phat trién dé du doan
chinh xéc Iyc cit doc theo duong gia cong. Phan tich
bién ddi goi song con cua dir lidu lyc cit dé danh gia
két cau bé mat trong hoat dong tién CNC duogc phat
trién dé loai bo tiéng 6n va tiéng kéu trong qua trinh
tao phoi. Str dung cac phép do luc cit thoi gian thuc
va cach tiép can CNC nhu mot hé thdng may hoc,
vi€c phan loai d0 mai mon cua cong cu truc tuyén
trong cac nguyén cong gia cong khd duogc phat trién.
Than kinh nhén tao vi phan tich hinh anh phé tin
hiéu stir dung cac hé thdng du doan luc cat duoc phat
trién dé xac dinh mirc d6 hu hong cta dung cu cit
trong qua trinh gia cong. Do do, dd chinh xac cling
nhu tinh linh hoat cua cac mé hinh luc cét trong céc
diéu kién khac nhau cua hoat dong gia cong CNC
dugc phat trién bang cach st dung cac tmg dung cua
ML va Al trong cac phuorng phap triét tiéu luc cit.

Cautting Forca (N}

Hinh 2.4: M6 hinh luc cdt[4]

2.2.5. Du dodn hao mon dung cu cat

ML va Al gén lién véi bao tri may cong cu, thiic
déy cac phuong phap du doan va phong ngira nham
giam thoi gian ngung hoat dong va cai thién nang
sudt. ML c6 thé du doan chinh xac khi nao may cong
cu can duge bao dudng va dwa ra thoi gian toi wu dé
sira chita may cong cu nham giam thiéu thoi gian va
chi phi béo tri may cong cu CNC. Céc quy trinh bao
tri may cong cu dy doan cé thé duoc thuc hién chinh
xac khi may duoc diéu khién boi dir liéu vé thoi gian
va diéu kién cua may va nguoi van hanh nhan dugc
cac ludng phan hoi dir lidu theo thoi gian thyc. Vi
vay, cac lién két nhan qua co thé dugc tao béng cach
sir dung céc két ndi cua Al va may cong cu CNC. Do
d6, c6 thé tao ra nhiéu thong tin hon va ra quyét dinh
t6t hon cho quy trinh san xudt may cong cu CNC,
nham ting gia tri gia ting trong quy trinh san xuét
linh kién may cong cu CNC. Céc hé thong ML tién
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tién duogc phat trién dé danh gia cac hoat dong bao tri
bao gdm giam sat hao mon cong cy trong may cong
cu CNC.
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Hinh 2.5: Phdt trién phicong phdp tiép cdn bdo tri
cho may CNC[4]

2.2.6. Giam sat hoat dong gia cong

Ung dung ML trong theo ddi sitc khoe ciia may
cong cu CNC gan day da dugc phat trién trong ky
nguyén cia hé thong Al nhim nang cao hiéu qua
trong san xuat bo phan sir dung cac hoat dong gia
cong. He thdng giam sat tinh trang 1a mot bude thiét
yéu trong bao tri may cong cu CNC dé giit cho hoat
dong gia cong CNC an toan va dang tin cay. Mot
cau tric k¥ thuat va san xuét vat Iy khong gian mang
dugc trinh bay nham cung cap mot hé théng gidm
sat thong minh cho cac cong cu cit CNC. Mot su
két hop giita mo hinh vt 1y va ao ciia qua trinh phay
trong hé théng giam sat may CNC théng minh duoc
tao ra nhu hinh 2.6.

palh Facking
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Hinh 2.6: Sy két hop giita mé hinh vit Iy va do ciia
qud trinh phay trong hé thong gidm sat may CNC
thong minh[4]

Do d6, quy trinh thu thap va phan tich dit liéu
thong qua giam sat cac hoat dong gia cong dugc phat
trién bang cach su dung ML va Al trong qua trinh
giam sat va ra quyét dinh nang cao trong cac hé thong
1ap ké hoach quy trinh ¢6 sy trg gitip cia may tinh.
2.2.7. Dy dodn chdt lwong bé mat

Dé du doan va phan tich do hoan thién bé mat
ctia cac bo phan gia cong, Mang no-ron bang cach
str dung cac hé thong Al tién tién duoc sir dung. Cac
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ung dung cua thuat toan ML trong du doan céac dac
diém do nham bé mit duge phat trién dé du doan
chinh x4c chat luong bé mat cua cac bd phéan gia
cong st dung nguyén cong tién. Phuong phap nghién
ctru da phat trién trong viéc ing dung AL trong du
doan do nham bé mit cua cac bd phan gia cong dugc
thé hién nhu hinh 2.7.
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Hinh 2.7: Ung dung ciia Al trong d dodn dé nham
bé mdt ciia cdc bg phdn gia cong[4]
3. Két luan

ML va Al duoc ap dung cho cac ung dung cong
nghiép khac nhau nhdm cai thién hiéu suat ciia quy
trinh cong nghiép. Pé ting d6 chinh xac ciing nhu
hi€u qua trong cac hoat dong gia cong CNC, cac ung
dung khac nhau cua hé thong ML va Al dugc nghién
clru trong cac cong trinh nghién ctru khac nhau. Giam
thoi gian chét may, t6i vu hoa may cong cu CNC, du
doén hao mon dung cu cit, md hinh luc cét, bao tri
may cong cu CNC, giam sat hoat dong gia cong, du
doén chét luong bé mat va hé théng du doén nang
lugng. Viéc ung dung cong nghé¢ ML va Al trong cac
hoat dong gia cong CNC thong minh, tao nén mét
nén cong nghiép phat trién toan dién.
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