PIEU KHIEN THICH NGHI MAY CONG CU PIEU KHIEN SO
(ADAPTIVE CONTROL OF CNC MACHINE-TOOLS)
PGS. TS. Dao Vin Hiép - Hoc vién KT'QS

Toém tit noi dung

Trong vai thdp ky gdn day so luong cdc hé CNC tdng vot trong moi linh vicc sdn xudt. Nhuoc diém
chung ctia chiing la & ché, cdc thong so’ cong nghé, nhu van toc cdt va luong chay dao dvoc dp ddt bdi nguoi
ldp trinh va phu thudc vao kinh nghiém, hiéu biét ciia anh ta. Nguoc lai, y tudng chita dung trong diéu khién
thich nghi la cdi thién ndng sudt hodc chi phi gia cong nho tinh todn va thiét ddt cdc thong sé cong nghé toi
uu ngay trong qud trinh gia cong. Trén thuc té, diéu khién thich nghi la sy phdt trién cé tinh logic ciia CNC.
Trong bdo cdo nay. chiing t6i mé td hé AC mdi dugc thuc hién tai B6 mon Mdy va Robot, Hoc vién K3 thudt
quan su. Mot s6' két qud nghién ciiu thic nghiém trén hé nay ciing duoc trinh bay ¢ day.

Abstract

In the past decades the number of CNC systems has grown tremendously in almost every field of
manufacturing. A common drawback of these systems is that their operating parameters, such as cutting speeds
and feedrates are prescribed by part programmer and depend on his experience and knowledge. By contrast,
the main idea in adaptive control is the improvement of the production rate, or the reduction of machining cost,
by calculation and setting of the optimal operating parameters in the machining process itself. In fact, the
adaptive control of metal-cutting processes is presented as a logical extension of the CNC systems. In this paper
we describe the AC system made in Department of Machine-tools and Robotics of Military Technical Academy.
Some results of experimental studies based on this system are represented as well.

1. XUAT XU CUA VAN DE PIEU KHIEN THICH NGHI MAY CNC

Cho dén nay, khoi lugng san phdm co khi phai qua gia cong bing cit got cét got van
chiém ty 1& cao nhat trong cdc phuong phap gia cong kim loai. Cat got 1a phuong phép hang
dau vé kha ddp ting do chinh xéc kich thude, do phic tap vé hinh dang va chat lugng bé mat
chi tiét gia cong. D6 la 1y do khién ciac cong nghé tién ti€n, cé trg gidp clia mdy tinh
(CAD/CAM, CNC) phét trién sém nhat va manh mé nhat trong Iinh vuc nay.

Nho tich hop dugc céc thanh tuu méi trong ki thuat diéu khién vad mdy tinh ma céc
hé CNC hién dai c6 nhiéu tinh nang tuyét voi va phdt trién rat nhanh. Tuy nhién vé ban
chat, diéu khién trén cdc mdy CNC hién nay vén chi 1a diéu khién "finh" véi cdc tham s6 hé
thong khong déi. Biéu hién clia né vé mit cong nghé 1a toc do cét va toc do chay dao duogc
thiét dat c6 dinh boi 1énh trong chuong trinh NC va duoc duy tri cho dén khi c6 1énh thiét
dat gia tri méi.

Trén thuc t&, qua trinh gia cong 1a mot qua trinh thuong xuyén bién dong, vi du:

- Bé mat phoi khong bao gio 1a mot bé mat 1y
tudng. Vi vay, chiéu sau cit thuc t€ thay déi mot
céch ngau nhién;

- Trong viing gia cong c6 thé chita cac 16, khe
héng, khi dao chay qua d6 thi khong c6 chiit vat liéu
nao bi cat;

- Vat liéu ctia phoi khong dong déu. Co tinh
clia n6 c6 thé thay déi theo quy luat biét truée hoic
ngau nhién;

- Kha nang cat ctia dao thudong xuyén bi thay
ddi trong qué trinh cét (do mon dao, leo dao, su thay

doi ché do cat, do nhiét do cao,...); Chidu Sé}l At o \
- Su rung dong hoac bién dang cua cac thanh Tt
phén trong hé thong cong nghé; Fene = corEt
- Su bién dong clia moi truong xung quanh X (mm)

(nhiét do khong khi, rung dong cua nén méng,...); Hinh 1: Téc do chay dao F khi

khong va cé ap dung AC



Ciac dai lugng bién dong trén gay nén su bi€n dong cta cdc thong s6 ra, nhu luc cit,
cong sudt dong co truc chinh, nhiét do vang cit, bién do rung dong cta dao hoic phoi,... va
cu6i cung 1a khong nhitng anh hudng xau dén chét lugng gia cong ma con c6 thé gay nén
su co k¥ thuat.

Trong cong nghé cit got kim loai, diéu khién thich nghi (Adaptive Control - AC)
duoc hiéu la hé thong c6 kha nang thudng xuyén gidm sit su thay ddi clia cac thong s6 ra
clia qua trinh, can ct vao dé dé thay déi cdc thong s6 cong nghé sao cho ching luon dat gia
tri cao nhat c¢6 thé ma vin khong pha vo cdc diéu kién rang budc, ddm bao cho hé thong
hoat dong binh thudng.

Hinh 1 minh hoa mot trudng hop dién hinh 1am ndy sinh y tudng diéu khién thich
nghi. Bé mat phoi gh6 ghé din dén su thay doi chiéu sau cit t va luc cat P (Iuc cat 1a ham
cua t). Trén may CNC, dé ddm béo an toan, ngudi ta lap trinh véi toc do chay dao Feye
tuong tng vdi chiéu sau cat 16n nhat. Mac di phan 16n thoi gian may gia cong véi chiéu sau
va luc cit nhod, tham chi ¢6 ving dao chay qua khong khi, hoan toan c6 thé tang toc do
chay dao F nhung CNC van chi duy tri gia tri Fy = const.

Néu bo diéu khién c6 kha ning do Iuc cit trong thdi gian thuc va duy tri cho toc do
chay dao F dat gi4 tri cao nhét c6 thé vé6i diéu kién luc cit khong vuot qud gid tri dat ndo d6
thi d6 thi F = F,. s& thay déi theo gid tri cha t (gid dinh ty 1é nghich véi t). Khi t nhd, thi
F,c ¢6 thé 16n hon nhiéu so v6i Fy.. Két qua l1a toc do chay dao trung binh s& 16n hon gid
tri st dung cho may CNC thong thuong (Fyc). Pay chinh 1a dang thuong gap nhat cua AC.

_______________________________________________________________________________

Biéu khién vi tr

| Y ES B o i
: Phan hai vitd ]
Higu chinh ché d6 cét (3, F) pﬁﬁwﬁ'

Gid tri do
Cicrangbugc — 4% 4 4

Luat digu khign

i Bk thich nghi |- Sensor trang thai

Muc tigu diéu khién
Hinh 2: So d6 nguyén ly may CNC c¢6 diéu khién thich nghi

Trén hinh 2 1a so d6 may CNC c6 AC. Vung trén 1a hé CNC thong thuong. D6 1a hé
diéu khién kin véi cdc thong so diéu khién 1a cdc toa do X, Y, Z. Toc do cat S va luong
chay dao F dugc x4c dinh tir chuong trinh NC va khong duogc phan hoéi truc ti€p. Qua trinh
cong nghé nim ngoai vong diéu khién nén bo CNC khong c6 kha niang phan tng vé6i nhiing
bién dong cua qua trinh. H¢ AC duoc ghép thém (ving dudi), c6 nhiém vu do cac thong s6
trang thi va hiéu chinh S, F theo cdc rang buoc, muc tiéu va luat diéu khién dinh trudc.

Nhu vay 1a, trong khi CNC chi nhan tin hiéu phan héi vi tri cua dao, khong c6 kha
nang ty dong hiéu chinh S, F thi AC thudong xuyén gidm sat su bién dong ctia kich thude va
co tinh cua phoi, tir d6 hiéu chinh S, F cho phu hop. Khic véi gia cong CNC, trong d6 nang
sudt gia cong tang cht yéu nho giam thoi gian khong gia cong (thoi gian chay khong, dinh
vi, thay déi ché do cit, gd dat phoi, thay dao, do kiém,...), AC ting ning suat gia cong bang
cdch giam thoi gian gia cong (thoi gian chinh). Muc tiéu cua hau hét cic hé AC la tang
khoi lugng cét got trong gia cong tho. Mot s6 cong trinh nghién ctu [1, 2] cho thdy, nang



sudlt gia cong c¢6 AC tang 20-80%, con chi phi gia cong chi bang 40-50% so véi gia cong
CNC thong thudng. Loi ich rd nhat cia AC thdy dugc khi gia cong véi chiéu sau cit thay
déi trong pham vi rong.

2. NGHIEN CUU MOT VAI MO HINH AC DA CO

Bo AC dau tién duoc thuc hién tai Bendix Research Liboratories vao khoang nam
1962-1964, duéi su bao trg cia Khong luc My. Vao khoang thoi gian d6, hang Cincinnati
Milacron ciing xay dung mot hé twong tu. Ca hai noi déu nhan ra ring khong thé tao ra mot
hé thong c6 kha nang do truc tuyén chi tiéu hiéu qua (Performance Index - PI) cha qua
trinh. Mat khac cac hé AC nay déu quéa dit dé c6 thé tng dung trong cong nghiép. Cac
cong trinh nghién citu sau d6 tap trung vao tim ki€ém céac mo hinh don gian, ré tién hon.

C6 thé phan cdc hé AC thanh 2 loai: (1) diéu khién thich nghi t6i uu (Adaptive
Control With Optimization - ACO) va (2) diéu khién thich nghi theo diéu kién giéi han
(Adaptive Control With Constraints - ACC). H¢ ACO diéu khién c4c thong s6 cong nghé
theo PI xdc dinh (thudng 1a chi tiéu kinh t€), dong thoi thoa man cac diéu kién rang budc.

Hé ACO duoc nhic dén nhiéu nhat 1a hé Bendix. Hé gébm c6 mot mdy phay NC, khoi
sensor va bo AC. Khoi sensor do momen cit, nhiét do 1udi cat va dao dong ciia may. D6 1a
céc thong so6 dau vao dé xac dinh lugng chay dao va toc do cat t6i uu. PI duge ding trong
hé nay 12 ham cla ty so giita thé tich kim loai dugc cit (MRR) véi lugng mon dao (TWR)
trong mot don vi thoi gian.

PI = f{(MRR/TWR)

Muc tiéu diéu khién la ddm béo gid tri 16n nhat c6 thé dugc ctia PI ma khong phd vo hé
diéu kién rang buoc. Cdc rang budc clia hé Bendix 1a van toc cat 16n nhit va nho nhat,
momen cit 16n nhat, luong chay dao 16n nhat, nhiét do 16n nhat va bién do dao dong 16n nhat.

Gan day, mot hé ACO mang tén MEL-Master dugc xay dung tai phong thi nghiém co
khi (Mechanical Laboratory - MEL) ctia Nhat [3], nham tu dong héa viéc ra quyét dinh ché
do cat thay cho k¥ thuat lap trinh NC thong thudong. Hé gom mot trung tam gia cong CNC
va 3 phan hé dé mo phong, cdm nhan trang thai ctia qud trinh (Process Sensing) va diéu
khién s6. Khi hé thong nhan ra diéu kién lam viéc khong binh thudng thi né thong béo cho
bo CNC. Cac thong s6 cong nghé s€ duoc hiéu chinh theo mdt chién lugc do bo CNC xéc
dinh. MEL-Master dung hé chuyén gia xtr Iy theo thoi gian thuc. Bo mo6 phong lam viéc
Off-line, gitip cho ngudi van hanh quyét dinh va kiém tra ché do gia cong t6i wu.

Hé MEL-Master tién bo hon hé Bendix vé k¥ thuat tinh toan. C4c chiic nang tinh toian
don 1é da duoc tap trung vao may tinh ciia b0 CNC. Khac v6i hé Bendix, dung phuong phap
gradient dé tinh ché€ do cat t6i uu, hé MEL-Master dung tri tué nhan tao va hé chuyén gia.

Muc tiéu ctia hau hét cac hé ACC 1a tang nang suat cat (MRR), nho cuc dai hda mot
hay nhiéu thong s6 cong nghé trong mot mién, dugc gidi han bdi cdc rang budc. Hudng
nghién citu dugc ti€n hanh nhiéu nhét ¢ nuéc ngoai 1a 1am cuc dai luong chay dao véi diéu
kién luc cat khong vuot qua gidi han cho phép.

Kho khan 16n nhét trong ting dung thuc t€ cua ACO la do truc tuyén mot s6 thong s
dé t6i wu héa ché do cit, nhu lugng mon dao, do nhdm bé mit gia cong,... Hy vong rang
cling véi su tién bo cha k§ thuat do luong va diéu khién, cdc khé khan trén s& dan duogc
khac phuc. Khi d6, chac chin ACO s& duoc ua chuong. Tuy nhién, cho dén nay, vi cac ly
do kinh t€ va k¥ thuat ndi trén ma hau hét cac bo AC dung trong cong nghiép 1a ACC va rat
it hé c6 kha nang diéu khién qud 1 thong s6 [2].

3. NGHIEN CUU UNG DUNG AC TAI HOC VIEN KTQS

V& hinh thiic, hé AC giéng mot hé diéu khién c6 phan hdi & chd mot hay nhiéu thong
s6 ra dugc do, lam can ci dé diéu khién céc thong s6 cong nghé. Vé luat diéu khién, AC c6
nét giong nhu diéu khién t6i uu, vi céc thong s6 cong nghé duoc diéu khién theo chi tiéu t6i
uu va hé diéu kién rang buoc xac dinh. Cdi khic co ban ctia AC so véi 2 loai trén 1a hé
thong lam viéc véi cac thong s6 moi truong bién dong theo thoi gian thuc.




Dé thiét k& va xay dung mot hé AC cén gidi quyét 3 van dé quan trong:

- Sensor dé nhan biét su bién dong clia thong s6 ra (thong s6 moi trudng).

- Thuat toan, chuong trinh thu nhan, xt Iy tin hiéu va diéu khién.

- N6i ghép phan cing, lam cho AC hoa nhap va lam viéc dong bo v6i CNC.

Sau gan 2 nam nghién ctu, véi luc lugng con ngudi va co sG vat chit ¢6 han, ching
toi da giai quyét dan timg khau va dén nay mot hé AC da dugc lap dat, 1am viéc va cho két
qua ban dau rat kha quan.

3.1. M6 ta hé thong

Hé thong (hinh 3) twong tu mot hé AC dién hinh trong hinh 2, gém:

- Mot mdy phay CNC véi bo diéu khién TNC360 ctia hing Heidenhain (Diic). D6 1a
mdy phay ding, diéu khién 3 truc, dugc chuyén hé tr may phay van nang MFP320 cla
Hungary. Ca 3 truc chay dao (X, Y, Z) ding cic hé diéu khién dong co servo, c6 phan hoi
vi tri bang 3 thuGc quang (linear encoder), cling do Heidenhain sén xuat.

Bigu khién vi tri

| X Y.Z8F [ i
i CNC (TNC360) [ — May phay CNGC
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Hinh 3: So d6 hé AC thuc nghiém

- Sensor do luc dugc dung 1a hé théng do luc cat 3 thanh phan 9257BA do Kistler
(Thuy si) san xuét. Nhiém vu ctia né 12 do On-line gia tri luc cit, chuyén thanh tin hiéu
dién 4p dé cung cap cho bo diéu khién (AC Controller).

- Chiic nang AC Controller duoc thuc hién nhd mot PC, ¢6 cam card thu nhan va xir 1y
tin hiéu PCL-812 PG do hang Advantech (Dai loan) san xudt va phdn mém trg gidp thiét k&
cac modul thu thap, xir Iy tin hiéu va diéu khién DASYLab cta hing Dasytec (Pic). Nhiém
vu ctia cum nay 1a nhan tin hiéu luc cét P, chuyén doi A/D, tinh toan, so sanh véi gid tri dat
(ngudng P__ ). Néu P<P__ thi lénh cho CNC diéu khién mdy gia cong véi luong chay dao
béang gid tri 1ap trinh' (F = F). Néu P > P, thi gidm F theo luat nhat dinh. Céc chiic niang
suy luan logic va ra quyét dinh diéu khién néi trén duoc thuc hién bdi mot khéi cic modul
logic va mot modul PID.

- He duoc ghép v6i CNC qua mot dudng rieng dé truyén lénh diéu khién cho CNC.
Bay gio CNC phai nhan lénh diéu khién tir 2 nguén: chuong trinh NC va AC. N6 khong chi
diéu khién vi tri (X, Y, Z) nhu truéc ma con phai diéu khién ca toc do chay dao F.

Vi, nhu trén da noéi, gidm sét trang thai hé thong 1a van dé quan trong bac nhét cua
AC, trong bai nay chiing toi trinh bay k¥ hon vé hé thong nay.

' Chi y rang gi4 tri 1ap trinh Fyc lic nay 16n hon nhiéu so véi trudng hop khong ding AC.



3.2. Do va xir Iy tin hiéu luc cat

Moi phuong phdp gia cong co khi déu dua vao su tuong tdc vat 1y gitta dung cu va doi
tuong gia cong. Su tuong tic d6 dugc thé hién bdi cac dai lugng vat 1y, nhu Iuc, momen,
nhiét do.... Luc cat 12 thong s6 quan trong bac nhat dé khdo sat, t6i uu héa, diéu khién qué
trinh cong nghé gia cong co khi. Vi vay mot hé AC khong thé thiéu dugc sensor do luc cat.
No6i céch khac, néu hé AC chi gidm sat mot thong so ra (da s6 cac hé hién nay la nhu vay)
thi thong s6 d6 phai 1a luc cat.

Hé thong do luc cat (hinh 4) ma chiing toi st dung gém:

1. Luc ké 3 thanh phan do luc cét (Px, Py, Pz). Luc phai do trong trudng hop nay 1a
luc dong nén chiing t6i chon sensor kiéu dp dién. Ngoai uu thé tuyét doi vé kha nang do luc
dong, sensor ap dién con c6 cdc uu diém khéc, nhu gon, 1am viéc tin cdy, do ciing viing co
hoc cao, tan s6 dao dong riéng cao, it nhay cam véi su thay déi nhiét do moi truong,... Vat
liéu lam sensor & day la thach anh (quartz). So v6i cac vat liéu ap dién khac, cac thong so
chat lugng cua thach anh con cao hon, vi du theo [4]:

- Do cting vitng cao. Modul dan héi vao khoang 35 + 40 N/m’.

- Nhiét do lam viéc dén 500 °C. Néu ky thuat gia cong tot, @6 nhay gan nhu khong
déi trong khoang -200 dén 350 °C.

- Do cich dién cao, dién trg suat téi 10"Q.

- Do tuyén tinh cao va do tré khong dang ké.

Tinh nang k¥ thuat chinh cua luc k€ 9257BA nhu sau:

Gié6i han do Do nhay Px, Py mV/N 10
Dai 1 Px,Py | kN -0,5+0,5 Pz 5
Pz -1+1 Do tuyén tinh %FSO < +1
Dai 2 Px, Py -1+1 Do tré %FSO | < 0,5
Pz 222 Cross talk % < 43
Dai 3 Px, Py -2+2 Do ciing ving | Cx, Cy | kN/um >1
Pz’ 55 Cz >2
Dai 4 Px, Py -5+5 Dao dong riéng | f (X, y) kHz ~2,0
Pz -5+10 f(2) ~3.5
Qua tai Px,Py | kN -7,5/7,5 N. do lam viéc °C 0+ 60
cho phép | Pz -7,5/15 bo troi (625 °C) N/s < 0,01

2. Control Unit 5233A1. Khai dién to dam nhiém chitc nang ctia bo khuyéch dai dién
tich (Charge Amplifier), chuyén d6i thanh dién ap va phan kénh. Tur day, tin hiéu luc cat
(dién 4p) c6 thé dua vao mdy tinh (thong qua card thu nhan va chuyén déi tin hiéu - A/D
Board) hoac dua ra Oscillograph.

3. A/D Board hién dung la kiéu PCL-812 PG cua Advantech (Dai Loan). N6 ¢6 16
kénh Analog Input (A/D Converter), 2 kénh Analog Output (D/A Converter) v6i do phan
giai 12 bit, 1 kénh Digital Input va 1 kénh Digital Output 16 bit. Ngoai ra c6 Programmable
Timer/Counter trén co s bo Intel 8253. Toc do 14y mau t6i da la 35 kS/s.

4. Modul phan mém thu thdp, xu ly tin hiéu dugc thiét 1ap trén co s& phan mém
DASYLab cia nhém DASYTEC® (Pic). DASYLab 1 viét tit cha Data Acquisition
SYstem Laboratory. Day la moi truong, cho phép tao cdc modul thu nhan tin hiéu, tinh
todn, hién thi, xuat tin hiéu diéu khién,... theo yéu cau cu thé.

V6i hé thong phan ciing va phan mém hoan thién néi trén, c6 thé do luc cit trén cac
loai mdy phay, khoan, mai, tién, dot dap, uon, cat, han,...

* Véi diéu kién Fx va Fy < 0,5Fz
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3.3. Thit nghiém v6i AC

Hé AC mo ta & trén da duoc thir nghiém tai BO mon May va Robot, Hoc vién KTQS

bang cdc loai phoi khdc nhau. Phan 16n céc phoi déu dugc tao trudc céc hoc, ranh dé tao ra
su khong dong déu vé kich thude, nhu trén hinh 6.

Cac thong s6 cong

nghé thlr nghiém nhu sau:

- Vat liéu phoi: thép
45 khong nhiét luyén, do
cung HRC 35.

- Dao thép gi6 D=10.

- T6c d6 truc chinh S
= 1000 v/ph.

- Chiéu sau cét danh
dinh 2 mm.

- Gia tri dat luc thay
déi duwoc nhd con truot,
khi can c6 thé hiéu chinh
ngay trong qud trinh gia
cong.

Hinh 6: Dang chi tiét thir gia cong trén mdy CNC c6 AC

Trén hinh 7 12 anh mat mdy dung cho AC. D6 thi bén trdi 1a gia tri tic thoi cua 3
thanh phan luc cat, chua qua xir Iy. D6 thi bén phai 1a cdc tin hiéu da xi 1y, gém gid tri tifc
thoi ctia luc tdng hop (dudng mau héng), gid tri trung binh da 1am tron (dudng mau xanh),
dién 4p ra cap cho bo CNC (dudng do). Bén dudi 2 do thi la cac khung hién s6 tuong tng.
Niit d6 phia dudi, bén phii dung dé dat ngudng luc cat diéu khién.

Pién ap digu khién
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Hinh 7: Mat may dung cho AV trong ch€ d¢ khéa AC: F. = 60 mm/ph

Thtr nghiém dugc tién hanh & 2 ché do.



Cdt khong dung AC: Cit vé6i phoi tron, luong chay dao 1ap trinh 12 F = 60 mm/ph
(xem hinh 7). Khéa AC bing céch dit ngudng diéu khién luc 1én cao (1000 N), vi vay dién
4p diéu khién duoc duy tri & gid tri t6i da, bing 5V. Nhin trén do thi, ta thdy khi dao bit
dau an vao phoi, luc cit ting dot bién (t6i 500 N), sau dé gitt 6n dinh & gia tri khoang 420
N. Do dai mot chu ky cat khoang 37 giay.

Cat c¢6 ding AC: M6 khéa AC bang cach dat ngudng luc cdt bang 250 N (xem hinh
8). Lugng chay dao 1ap trinh Fy = 90 mm/ph. Nhin do thi luc cit bén phai ta thay, lic diu
xung luc rat 16n, t6i trén 900 N (dudng mau héng). Sau khoang 1 gidy, dién ap diéu khién
giam nhanh t6i, luc cat giam xuéng 500 N va 6n dinh dan & 400 N. Trong doan khong cit,
luc cit giam tGi gdn 0 va dién dp diéu khién tang nhanh 1én 5V, cho phép t6c do chay dao
t6i da. Trong chu ky sau, luc cét dugc duy tri & gid tri dudi 300 N. Chu ky cit 1an nay 1a 32
gidy, giam 5 giay so véi truong hop khéa AC.
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Hinh 8: Trang thai hé thong khi dung AC: P, = 250 N, FCNC =90 mm/ph

3.4. Panh gia két qua nghién citu

Luogng thuc nghiém chua di dé danh gid vé hiéu qua cta viéc dung AC. Tuy nhién,
vGi cdc két qua ban dau, ching t6i danh gia két qua nhu sau:

- Hé AC xay dung trén co s6 may phay MFP320 CNC va bo sensor do luc 9257BA da
duoc thuc hién thanh cong. Hé 1am viéc 6n dinh, tin cay va cho két qua diing nhu du do4n.

- Phan mém gidm sdt va xt 1y tinh huéng ding nhu thuat todn da xay dung, cé giao
dién hop ly va dé str dung.

- Vi do ciing vitng cao (t6i 2 kN/um) va tan s6 dao dong riéng cao (t6i 3 kHz), viéc
1ap sensor hau nhu khong anh hudng dén qud trinh cat got. Khong nhan thdy c6 su giam stit
vé chit lugng bé mat gia cong.

V6i phan ciing va phan mém ndi trén, hé da thé hién ddy di tinh niang ctia mot ACC.



Tuy nhién, hé con cin duoc cai thién mot s6 chi tiéu, nhu tang do nhay, giam sai s6
tinh. N6i vay, nhung diéu d6 khong dé thuc hién. Nhu thdy trén hinh 5, trong qua trinh cat
got, gia tri luc cat dao dong rat 16n, khong thé 1ay gid tri tic thoi cla luc cat dé diéu khién.
Viéc 14y trung binh va 12 phang tin hiéu luc s& gay nén sai s6 va tang do tré ctia hé thong.

AC 1a sy phét trién logic ctia cong nghé gia cong CNC va la giai phdp thich hgp nhat
dé giai quyét nhiém vu diéu khién cdc qud trinh cong nghé c6 nhiéu bién dong khong ludng
trudc dugc. Trong céc tinh huong nhu vay, so v6i CNC, AC thé hién duoc céc uu diém co
ban 1a cho ning suét cit got cao, ting tudi bén cua dao, giam bién dang hé thong cong
nghé, tang do chinh xac gia cong, don gian héa viéc tinh toan ch&€ do cong nghé va lap trinh
NC, han ch€ cic su c6 do qua tai,...

Tuy nhién, cho dén nay viéc tng dung AC vao cong nghiép con bi han ché. Cac
nguyén nhan chinh Ia ching lam hé thong diéu khién thém phic tap, dé mét 6n dinh, dat
tién. Mot trong nhiing yéu t6 quan trong trong AC la thiét bi do va xtr 1y tin hiéu. Vi kho
khan vé do luong ma mot s6 hé AC khong tim dugc ting dung trong cong nghiép.

Bi hap dan bdi cdc uu diém ctia AC, dong thdi muon nang cao hi€u biét clia minh vé
cong nghé CNC, ching t6i da manh dan di vao mot linh vuc ma cho dén nay th€ gidi van
cho 1a khé va & Viét Nam cho dén thoi diém nay chua c6 noi nao khac thuc hién. D6 1a
nghién ctu ting dung AC dé tang hiéu qua st dung mdy CNC.

Két qua quan trong nhit ma chung toi dat dugc sau khi da xay dung thanh cong bo
AC nay 1a hiéu thé nao la AC, hiéu duogc phdn nao nhitng diéu ma cdc nha khoa hoc di
trude da ndéi vé né. Thiét bi va kién thitc thu nhan duoc tru6c mit sé thic didy hon nita
nhiém vu NCKH va gidng day tai BO mon. Mt khdc, ching toi cling viing tin hon dé tiép
tuc nghién citu vé AC vé6i muc tiéu dua ching vao cong nghiép.

Trén co s& két qua ban dau nay, ching toi du dinh s& nghién cttu ti€p cac ndi dung:

- V& phan ciing, thay thé thiét bi do hién nay bang loai ré hon, déng thdi ¢6 kha nang
dap tng linh hoat hon cac nhiém vu cua cong nghiép.

- V& phan mém, nghién cttu thém cac thuat todn khac dé tang hiéu qua va ddp ting
cac yéu cau thuc t€ khac nhau.

- Gidi quyét mot céch co ban va c6 hé thong van dé chat lugng diéu khién ctia AC.

Trong b6i canh phét trién nhu vii bao cia CAD/CAM, CNC, cin nhan thic lai su cin
thiét cla t6i vu hda qua trinh cong nghé. Vi nang luc cla thiét bi do va cia mdy tinh hién
nay, c6 thé giai quyét khong chi mo hinh finh ma cd mo hinh dong ctia bai to4n t6i uu héa
ché do cat. Tur d6 c6 thé dé xudt gidi phap vé ACO.

Dé gidi quyét tiép cac van dé trén, chiing toi rat cin su hop tdc vé6i cdc co s& ban va
cdc dong nghiép c6 cling moi quan tam vé toi uu héa dong, diéu khién téi wu va diéu
khién thich nghi qud trinh céng nghé cit got trén may CNC.
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