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TOM TAT

Piéu khién thich nghi (DKTN) la giai phap diéu khlen thong minh, linh hoat, c6 kha nang
twe thich g véi nhitng bién dong bdt thiong ciia cdc yéu to dau vao, ciia cac tham sé ciia hé
thong va cua moi truong. Trong cong nghe gia cong co, u’ng dung DKTN la xu hwong phat
trién tat yéu cua CNC. Tuy nhién, dé c6 the thiét ké ra cac hé¢ DKTN ddp ing yéu cau cua
cong nghiép, can phdi gidi quyét nhiing van dé then chot Vé cdu triic hé thong, thudt toan diéu
khién ciing nhw ky thudt do lwong, diéu khién, ghép néi PKTN véi CNC. Bai bao nay gidi
thiéu cau tric va thudt toan DKTN da dwoc phat trién, cai tién va thir nghiém cho may phay
CNC trong nhiéu nam qua. Két qua thir nghiém cho thay b DKTN co kha nang hiéu chinh
trec tuyén lwong chay dao trudc nhitng bién dong bat thuong cua chiéu sau cat, cho phép

tang nang sudt gia cong dén 25% so voi khéng cé6 PKTN ma van dam bao dwoc chdt hrong
gia cong.

Tir khéa: Diéu khién thich nghi; CNC; diéu khién thich nghi theo gi6i han; diéu khién thich
nghi co toi wu hoad; bu hinh hoc thich nghi.

ABSTRACT

Adaptive Control (AC) is an intelligent and flexible control solution which has the
capability of self-adapting to uncertainties in inputs, system parameters and the environment.
In machining technology, the application of AC is the inevitable trend of CNC. However, in
order to be able to design AC systems that meet the requirements of the industry, it is
necessary to solve the key problems of system architecture, control algorithms as well as
measurement, control and coupling AC with CNC. This paper presents the structure and
algorithm of the AC, that have been developed, improved and tested on CNC milling machine
for recent years. Testing results show that this AC is capable of on-line adjusting the feed rate
against abnormal cutting depth variations and allows to increase the machining productivity
of 25% compared to CNC without AC while still ensuring the process quality.

Keywords: Adaptive control; CNC; Adaptive Control with Constraints; Adaptive Control with
Optimization; Geometric Adaptive Compensation.

nhitng dic diém trén, CNC truyén thdng
duoc li¢t vao nhom di€u khién cing.

1. PHAN MO DAU
Céc hé diéu khién s6 (CNC) hién tai van

chu yéu sir dung cac ky thuat truyén thong
D6 1a cac hé diéu khién kin co tham s co
dinh, v6i nhiém vu chinh 1a dam bao tinh 6n
dinh, chinh xac cua quy dao chay dao, khi
cac thong s6 dau vao (ché do cat), cac tham
s6 cua hé thong cong nghé (HTCN) tién dinh,
dugc gia dinh 1a bat bién theo thoi gian. Vi

Khi thiét ké qud trinh cong nghe
(QTCN), ngudi ta thuong tinh toan ché do
cit theo nguyén tic phong ngra, theo chleu
sdu cat 1on nhat, vét liéu cing nhat, chi tiét &
trang thai kém cimg viing nhét,... phai chip
nhan ning sudt thip hoic gia thénh cao.
Ngay ca khi ché do cong nghé ban dau 1a hop
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1y hay t6i wu thi, do cac yéu t& cong nghé
ludn bién dong trong thoi gian gia cong, tinh
hop 1y ciing nhanh chong bi mét. Sai khac
gila gia tri tién dinh va gia trj thuc té cua cac
thong s0 hé thong giy nén tinh bat dinh cia
cac yéu tb dau vao. Tinh bat dinh c6 thé gap
& chiéu sau cit, co tinh vat liéu gia cong, do
cimg vitng cua chi tiét trong khi gia cong,
kha ning cit cua dao do mon, sit mé,... Hinh
1 minh hoa vai truong hop dién hinh. Su bién
dong 16n cua chiéu sau cit (a) ‘hay co tinh vat
liéu (b), dan dén sy thay ddi luc cét, anh
huong dén kich thude va chat lugng bé mat
gia cong. Trong cong nghé truyén thdng, ché
d6 cat (vi du lugng chay dao F) dugc chon
theo tinh hudng xau nhit
(2 = amax hodic HB = HBying cing) NEN €O gid
tri nho (F- khong DKTN). Diéu d6 gy lang
phi: thoi gian cat trong cac diéu kién cuc
doan do rat ngan nén trong hau hét thoi gian
gia cong, hé théng lam viéc dudi kha ning.
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Hinh 1. Co ché diéu khién thich nghi

Vi qué trinh gia cong nim ngoai vong
diéu khién ctia CNC nén n6 khong thé nhan
biét cac bién dong dang trén va khong xir 1y
dugc. Noi cach khac, CNC cing dya trén céac
yéu tb tién dinh khong thé dam bao va duy tri
ché d6 cong nghé hop 1y theo thoi gian thyc.

PKTN dya trén nguyén tic hoan toan
khac: bao quat ca qua trinh gia cong; giam
sat truc tuyén (GSTT), theo thdi gian thuc
hiéu nang gia cong (Performance Index - Pl),
nhu luc cit, dd nham be mat, nang suét, chi
phi,..., xac dinh céc yeu td anh huong x4u
dén hiéu nang va bl ching. Véi truong hop
hinh (a), 6 thé tao ra b6 DPKTN dé thyuc hién
quy luat F-c6 BPKTN nhu sau: (1) khi chua
cham phéi, dao chay nhanh (F-khong cét);
(2) khi dao bét ddu cham phoi, F giam nhanh
dén ngudng an toan, dé giam xung lyc va

cham; (3) phuc hoi F twong Gng véi a thuc;
(4) khi gip amax, giam F dén x4p xi F-khong
DKTN; (5) tang F khi a giam tro lai; (6) dan
dan ting F dén F-khong cit khi dao dan ra
khoi phoi. Tong hop lai, F trung binh s& 16n
hon F-khong BDKTN. Véi truong hop (b),
luat BPKTN theo d§ cung cua vat liéu dugc
xay dung tuong tu.

Céc vi du trén cho thiy, PKTN la giai
phéap thong minh, mém déo, cho phép ting
ning suat gia cong, nang cao do an toan cia
hé théng. Theo Koren [1], ning suit gia cong
c6 DKTN tang 20-80%, con chi phi gia cong
chi bang 40-50% so véi CNC thong thuong.

Gia cong co 1a qua trinh rat phuc tap,
kho mé ta tudng minh bing toan hoc. Mit
khéc, con nhiéu van dé vé ky thuat, nhu do
truc tuyén cac thong sd cong nghé, két ndi bo
DKTN véi CNC, thuat toan xu 1y s6 liéu va
ra quyet dinh dap tmng yéu cau dleu khién
thoi gian thuc,... vin chua giai quyét dugc.
Diéu d6 giai thich, vi sao k¥ thuat DKTN da
kha phét trién va ¥ tudng Gmg dung nd vao
gia cong co dd xuit hién tir nhiéu thap ky
truée [1], [2] nhung cho dén nay s6 hé
DKTN dugc ung dung trong cong nghiép
van con rat it. O Viét Nam, ngoai bd PKTN
duoc thiét lap lan dau tai Hoc vién KTQS tu
nam 2003 [3] dén nay van chua thay co hé
nao dugc cong bd trén cic dién dan khoa
hoc. Bai b&o nay trinh bay giai phap cau tric
va giai thuat PKTN da duogc hinh thanh [3],
[4], dang duogc phat trién va c6 pham vi Gmg
dung dugc mé rong [5], [6].

2. CO SO LY THUYET VA THUC
TIEN CUA PKTN MAY CNC

2.1. Khai niém diéu khién thich nghi

DKTN la cach ma ky thuét hoc tir thién
nhién: sinh vat ty bién d6i minh dé thich ing
voi nhimg bién dong ciia moi trudng song.
Thlet ké bd diéu khién theo phuong phap
truyén thong dua trén gia thiét thong tin vé doi
tuong diéu khién 1a day da va chinh xéc, cac
thong s6 cua hé thong khong dbi, didu kién
lam viéc dugc gia dinh hodc ly tuong hoa,
khong c6 nhiéu, dung cu do chuan Xac va on
dinh,... Nhung trén thuc té ludn tdn tai cac yeu
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t6 bat dinh, nhu (Hinh 2): cac thong sb cia dbi
tuong (P) khong xac dinh duoc, khong day
du, va ludn c6 luong bién dong OP; c6 nhiéu
ctia moi truong (d); thiét bi do c6 tap am (n),...
Khong quan tdm dén nguyén nhan va vi tri
phét sinh, Landau [7] goi chiing 13 nhiéu.
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Hinh 2. M6 hinh diéu khién kin c¢é tinh dén
cdc yéu to bat dinh va nhiéu

Cac bo diéu khién truyén théng déu co
kha niang khang nhiu nhit dinh nhung chwa
phai BPKTN. Hé BDKTN phai c6 kha nang s
nhdn biét cac yéu to bat dinh trong thoi gian
thuc, s bién déi tham sb hodc ciu tric, hodc
ca hai dé thich nghi. Nhiém vu cta cua
PKTN khong phai dam bao sy 6n dinh,
chinh xé4c ctia dau ra (d6 1a nhiém vu ctia bd
diéu khién chinh) ma la dam bao PI yéu cau.
PI ¢6 thé 1a dai luong do dugc truc tiép, co
thé khong do dugc ma phai tong hop, phan
doéan dya trén cac dai luong do dugc, nén hé
thong do, phan tich va danh gia PI trong
DKTN rét phuc tap.

2.2. Cac dang PKTN qua trinh gia cong co

Trong gia cong co, DPKTN dugc chia
thanh 3 dang [1]: PDKTN theo gidi han
(Adaptive Control with Constraints - ACC),
PKTN c6 t6i wu hoa (TUH) (Adaptive
Control with Optimization - ACO) va bKTN
hinh hoc (Geometric Adaptive Control -
GAC), con goi la bu hinh hoc thich nghi
(Geometric Adaptive Compensation - GAC).

Muc ti€u cua ACC la ndng cao 16i da mot
hay nhiéu théng sé dau vao (ché d¢ cat) voi
diéu kién rang budc: mot hay vai thong sb dau
ra khong vueot qua gioi han cho phép. Thuong
ACC giup tang nang suat gia cong, dong thoi
han ché bién dang cua phdi va dao, han ché
bién d6 dao dong,... nham giam sai s6 gia
cong hodc dam bao an toan. Do d6, ACC
dugc tng dung chu yéu trong gia cong tho,
khi co tinh vat li€u va lugng du gia cong cod
bién dong 16n, hoac gia cong cac vat li¢u kho

gia cong, nhu hop kim Ti, Ni hay thép khong
gi. Trong ACC, thong s6 dau ra duoc giam sat
va han ché thuong 1a luc cit, md men hodc
cong suit truc chinh; thong s6 dau vao duoc
hiéu chinh thuong la lugng chay dao, doi khi
1a tbe do cat hodc tde do truc chinh.

ACO nham TUH tryc tuyén ché do cit
hay cac théng sb cong nghé khac dé dat t6t
nhat PI nhit dinh (thudng 1a cac chi tiéu kinh
té), c6 tinh dén cac diéu kién rang budc. Noi
cach khac, ACO la sy két hop giira k¥ thuat
PKTN véi TUH tryc tuyén.

GAC la bu thich nghi cac sai s6 hinh hoc
cta chi tiét gia cong, gdy nén boi su bién
dong cua nhiét do, sai s6 hinh hoc cia may,
mon dao,... bang cach hiéu chinh cic thong
s6 cong nghé, nham dam bao d6 chinh xac va
chit luong bé mit gia cong. Vi vidy GAC
dugc tmg dung chu yéu trong gia cong tinh.
Thuc chit, GAC khong phai PKTN, nén
trong nhiéu tai liéu, chit C cta né dugc hiéu
la Compensation (bu) thay vi Control (diéu
khién).

Trong 3 dang DKTN ké trén, méi co
ACC dugc ung dung trong cong nghiép. Ly
do chinh khién ACO va GAC chua c6 ung
dung thuc té 1a chua thé GSTT duoc céc Pl

[1].
2.3. Mt s6 hé ACC hién c6

Nho tinh kha thi vé ky thudt, hién nay
ACC la dang PKTN c6 trién vong ng dung
cao nhit trong cong nghi¢p. ba xuét hién nhiéu
h¢ ACC, trong d6 mot so6 da dugc thuong mai
hoa.

Nam 2003, trong khuén kho dé tai
KHCN cap Bo Qudc phong, Bo mon May Ty
dong va Robot, Hoc vién KTQS di thiét ké,
ché tao thanh cong mot hé ACC cho may
phay [3]. Sau d6, nghién ctru duoc tiép tuc
mo rong vé thudt toan, cong cu xir Iy va tng
dung. Céu tric va thuét toan cho cac hé nay
1a chu d chinh cia bai bao, s& duoc trinh
bay 6 muc 2.

Nam 2006, trq:c‘mg Pai hoc Maribor,
Slovenia déa cong bo két qua thuc hién ACC
c6 TUH ngoai tuyéen (Hinh 3) [8].
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Hinh 3. Céu triic ACC ciia PH Maribor

Bo ACC nay co cau tric tuong ty nhu
cua Hoc vién KTQS, ké ca thiét bi do 3 thanh
phén Iuc cit (Px, Py, P2) gan trén may phay
CNC. biém khac duy nhat 13 c6 thém heé
TUH ngoai tuyén, ding thuat toan bay dan
(PSO).

Nadm 2011, Truong Dai hoc Nong
nghiép va Cong ngh¢ Kenyatta (Kenya) da
cong bo mét hé¢ BKTN nham han ché bién
dang udn cua chi tiét khi mai tron ngoai [9].
Bo ACC nay c6 ciu tric tuong ty v6i hai hé
trén, chi khac 1a tin hiéu luc cit dugc chuyén
thanh luong bién dang, va ding cong cu xur
1y ANFIS thay vi PID (Hoc vién KTQS) va
ANN (Maribor).

Cac truong dai hoc va céc vién nghién
clru da di dau trong phat hién va nghien cliru
nén tang cua cong ngh¢ maoi, nhung cac nha
san xuét, véi ngudn lyc va dong co kinh té
manh mé c6 cong dau trong viéc ung dung
chdng vao cong nghiép, thuong mai hoa san
pham.

Thang 7-2004, Omat Ltd. (Israel) dua ra
thi truong mot hé ACC mang tén Adaptive
Control & Monitoring System (ACM) vai
chtrc nang chinh 1a GSTT cong suit dong co
truc chinh, trén co s¢ dé hi¢u chinh lugng
chay dao dat gia tri cao nhét voi diéu kién
cong sudt khoéng vuot gigi han cho trudc
[10]. Theo cong bé mdi nhat ciia Omative
(http://www.omative.com), nam 2016 héang
nay da co hang loat phién ban ACM cho cac
may phay, tién, mai, khoan,...

Trong khi Omat Ltd. di theo hudng tao
ra cac hé ACC van né‘ng, c6 thé tuy bién cho
cac hé CNC cua nhiéu hang khac nhau thi

Heidenhain (CHLB Duc), lai phat trién ACC
bd sung cho cac dong TNC cua minh. Bit
dau tir hé iTNC-530, nay thém TNC-640
duoc trang bi 3 modul phdn mém tuy chon
thuoc nhém Dynamic Efficiency [11]. Nhu
tén goi, nhom nay giup nang cao hiéu nang
dong luc hoc cit, phat huy t6i da ning sut
khi cit cong sudt cao (high-performance
cutting), gia cong thd cac chi tiét co hinh
dang phtrc tap hodc tir cac vat li¢u kho gia
cong, nhu hop kim Ti, hgp kim Ni, thép
khong gi,... Modul BKTN lugng an dao
(AFC) tuong ty nhu cac hé¢ ACC noi trén, chi
khéc 1a sir dung tin hi¢u cong suét truc chinh
thay vi lyc hodc mo men cit.

Hinh 4. Cong dung ciia AFC

Hinh 4 minh hoa céng dung cua AFC: khi
dao di qua ranh (khong cat) thi téc do chay
dao dang tir gia tri binh thuong tu dong tang
t6i da, sau do trd lai binh thuong khi c6 cit.
Theo cong bd ciia Heidenhain thi sir _dung

Dynamic Efficiency c6 thé ting ning suat dén
25%.

3. CAU TRUC VA THUAT TOAN ACC

Muc niy gi6i thiéu ciu tric va thuat toan
ACC da duoc thuc hién tai Hoc vién KTQS.
Céu trac hé thong duoc thiét ké tir nam 2003,
hau nhu khong thay d6i, nhung thuat toan da
duogc cai tién nhiéu lan dé dap tmg cac nhu
cau mai nay sinh.

3.1. Céu tric ciia ACC

V& chu trac, hé ACC cua Hoc vién
KTQS 4p dung md hinh DKTN tryc tiép,
thuong goi 14 PKTN theo md hinh mau
(Model Reference Adaptive System — MRAS).
MRAS bit chuéc phuong phap hiéu chinh
c4c tham sb cia bo diéu khién (C) khi thiét
ké (Hinh 5,a). Pap tng dau ra cua ddi tuong
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thuc (Plant - P) dugc so sanh v6i dap ung cua
mdt md hinh mau. Sai léch (e) gitra chling la
cin ct dé hiéu chinh truc tiép tham sb cua C
theo huong triét ti€u e. Thay vi thuc hién
"béng tay" trong thiét ké, DPKTN thuc hién tu
dong, online, theo thoi gian thuc (Hinh 5,b).
MB&i khi c6 bién dong & dbi tuong (P) hay tir
moi trudng thi AC s& hiéu chinh tham sb cua
C sao cho dap tng cua hé thyc (y) tiém can
voi dap ung ctia mo hinh mau (yy), nghia 1a
e—0. O day, e 1a thuéc do PI cia hé thuc.
Néu e luon & trong gii han cho phép thi hiéu
nang diéu khién ctia hé 1a chap nhan duoc.

. .I
I'llllll‘l%

Yu
(b)
Hinh 5. Y tudng (a) va cdau triic (b) ciia MRAS

. Mo h‘inh, MRAS da duoc hién thuc hoa
bang so do cau truc trong Hinh 6.
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Hinh 6. Céu triic ACC ciia Hoc vién KTQS

Pap tng dau ra (y) 1a lyc cit, dugc do
bang sensor lyc 3 thanh phan 9257BA cua
hang Kistler (Thyy Si). Phan ctng 1a PC c6
cim DAQ board PCL-812-PG kém phan
mém DSS xir 1y tin hiéu tho. Phan mém AC
dugc viét dé thuc hién céac chirc nang: nhan
tin hi€u do luc; so sanh vai gia tri tr mo hinh
mau (dugc tinh tir ché do cat hién tai hodc
gan boi ngudi dung) dé tinh sai s e; xuét tin
hiéu diéu khién Uz cho CNC (bo TNC360
cia hing Heidenhain) dé hiéu chinh luwong
chay dao F.

3.2. Thuat toan cia ACC

Phian mém ACC diéu khién toan bd qua
trinh, tir thu nhéan tin hiéu luc cat, xir ly, tinh

to4n va xudt tin hiéu diéu khién cho CNC dé
hi€éu chinh luong chay dao. Logic nay duogc
biéu dién bang so do khéi, Hinh 7. Thuc
chat, day 1a mot hé diéu khién c6 phan hoi
luc cat.

Tée d6 truc Gioi han lugng

Khuyéch dai,
AD (K,

chinh (n) chay dao (F) |
Sensor vi tri

———————————————————— s s A an

E ACC e - ! o]y (s . vé toc dg
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Hinh 7. So do cdu triic cia ACC

Luc cét (P) dugc do nho sensor luc,
khuyéch dai va chuyén doi sang dang so:

P.=KpP (1)
Hi¢u gitra gia tri dat Py (la dau ra cia mo

hinh mau) va gia tri do P 1a sai léch

E=P-P, )
B diéu khién PID dugc ding dé khir sai

1¢ch. Vi yéu cau do nhay va d6 chinh xac du

dung, chi can sir dung thanh phan tich phéan,

tin hiéu ra (U) ctia b ACC ty 1€ véi tich
phan W cua sai 1éch E:

U=KW=KTE=KE 3)
St dung phép tich phan gan dung:
W=TE, v&i T — chu ky lay mau khi do lyc cit,
1a hang s6. Tin hi¢u ra U cua ACC dugc cap
cho hé chay dao d¢ dic¢u khién lugng an dao:
V,=KU=KKE 4
trong d6, Ks - hang sb ctia modul hiéu chinh F.

‘Modul diéu khién chay dao cua CNC c6
ty so0 truyén Ky, cho ra toc dg chay dao V:

V=KV, =KKKE (5)

Cu01 cung, h¢ truyén dong chay dao voi
ty s truyén 1/n cho ra lugng chay dao F:

F=Y 1k kKE (6)
n n

Gitra luc cat va ché do cat (chiéu sau cat
va luong chay dao) c6 quan hé

P=K,aF"=(KaF"")F @)
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Thay (7) vao (1), nhan dugc

R.=K,P=K,(K,aF"")F (8)

Cong thie (7) cho phép hiéu chinh F
theo gia tri do P. cua lyc cit nhung phai do
duoc dai lugng K,aF**. Diéu nay khong kha
thi vi dai luong nay lai phu thudc vao gia tri
F chua biét. Dé tranh viéc nay, can ding
quan hé khac. Thay (6) vao (8), nhan dugc

PC:[KCKSKnKer(%)F“}E:KE:KCKPE (9)
trong do, K 1a hé sd truyén mach hé. Véi phén
cung cu thé, cac hé s6 K, K, K¢, Ki khong doi
nén co6 thé thay viéc xac dinh K,aF"* trong
(7) bang K trong (9).

Theo (9), K dugc tach 1am 2 thanh phan.
Thanh phan K, = K/T, theo (3) chinh 1a hé s6
ciia bo diéu khién tich phan truyén théng,
duoc chon dé dang theo cac phuong phéap
thong thuong. Thanh phan K, phu thudc vao
a van. Tang K, va K bang cach ting a hoic
giam n gillp ting nang suét gia cong nhung
cling ting nguy co mat 6n dinh.

Dé dung hoa giita nang sudt va 6n dinh,
can chon trude Kp theo nang suit, dugc dai
dién bang luc cat Pe. Tir (9) va (3), suy ra

K,=P,/U (10)

Ké tiép, theo tiéu chi on dinh, uéc luong
gia tri K¢ theo (9), hay

K.=K/K, 1)
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PIEU KHIEN THICH NGHI

— Px[N] — Py[N] — Fz[N]
L Px(N) Py (N)

246,9 3713

Pz (N)

4248

Pra (N)
65,2
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Cac quan hé (10) va (11) cho phép xac
dinh K¢ va K, trong (9), tir d6 tinh F theo P.
Tuy nhién chung déu chira cac phép chia, ton
tai nguyén may va kém chinh xac. Bé khic
phuc, thuat toan udc lugng (Estimation
Algorithm) d3 dugc dung dé chuyén chung
sang dang tong. Van dé nay khong thudc ct
161 cta thuét toan va khuon khd c6 han cua
bai b4do nén khong dugc trinh bay ¢ day.

4. THU NGHIEM VA PANH GIA ACC
4.1. Thir nghiém chirc ning ACC

Chtrc nang cua ACC dugc thé hién trén
Control Panel ao (Hinh 8), trén d6 hién thi
da cac thong tin cua qua trinh va c6 cac nut
dé thay ddi ché do, bat tat cac chirc ning.

Bén trai man hinh 1a do thi va gia tri tirc
thot cua 3 thanh phﬁn luc cit Py, Py, P, da loc
nhidu tan s6 cao, dung bo low pass filter.

Bén phai va day man hinh hién thi cac
thdng tin: (1) tin hiéu luc tong hop (Pong) VA
gid tri RMS (Pw) cua no; (2) ngudng (Pr)
cua lyc va lugng chay dao (Fg) do nguoi
dung dat nho cadc nim xoay tuwong tng; (3)
tin hiéu diéu khién dang dién ap (Ua), duoc
tinh theo luat P nhu cong thiac (3); va (4)
lugng chay dao tuc thoi F. HE lam viéc
trong ché do tuong tac, cho phép nguoi
ding dit ngudng lyc cat (nam P,), diéu
chinh bang tay luong chay dao (nim Fy), bat
tat chirc naing DKTN. Néu tait DPKTN thi bo
CNC lam viéc nhu binh thuong.

CAC TIN HIEU RA

600 1001 f |

M Tin hiéu diéu khjén (Ura

Lﬂ\ Luemg chay dao (F)

4

250 48 W\\\/ Sowe trung bink (Pl 2
I { L tong (Plong) / T

214 Ty : 1

T T T
1] 15 20 25 30 a5 40 45

Ura (V)

F (mm/ph)
48,3

Hinh 8. Bang diéu khién do dé gidm sat va PKTN qud trinh gia céng
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4.2. Thir nghiém tinh nang ACC

Tinh nang cua ACC dugc danh gia theo
cac chi tiéu chit luong diéu khién: thoi gian
qua do, luong qua chinh, sai s6 & trang thai
xac lap, tinh 4n dinh trong cac ché 36 lam
viéc binh thudng va khic nghiét.

Phéi thir nghiém duoc lam tir thép 45, ¢
dang hinh chir nhat hoac hinh try nhu Hinh 9
v6i nhidu kich thudc khac nhau. C4c ranh xé
dé tao ra tin hiéu luc dang xung.

Hinh 9. Phéi dé thir nghiém ACC

Thir nghiém duoc tién hanh trong ché do
cit binh thuong va khic nghiét. Trang thai
man hinh Kkhi cit binh thuong dugc thé hién
trén Hinh 8. Cac gia tri dat la a=2mm, F=60
mm/ph, ngudng luc P=425N.

Quan sat dinh tinh cho thay quy luat bién
thién cua tin hiéu diéu khién va luong chay
dao nhu mong mudn (Hinh 1): chi can lyc cat
vuot ngudng la luong chay dao giam, sau do
lap tc phuc hoi khi P giam xuong dudi
ngudng. Qua trinh 1dp lai mdt cach 6n dinh
khi dao cit qua cac ranh. V& dinh luong, gia
tri lyc cét tie thoi khi dn vao 1a 550N, lyc cat
trung binh 16n nhat 13 450N. So v&i gia tri
dat, sai sO xac lap bang 25N, hay khoang
5,6%, khong c6 qué chinh.

Pé thir & ché do khac nghiét, dat F 16n
(90mm/ph) nhung ngudng cho phép cua luc
cat thap (P,=350 N).

1000F 100 H— B - - - 4
\e\é 4p diéu khién
r el
¥ ‘“P\/
70l 75 L I] Ldong fhay dao | 3
\ |
o\ | 1] |
Sy el ) I Lucdattat thai | 2
i N
(v Ljzc c3t trurjg binh
- W W | :
: 4 [, AN
\‘ I~ .
(1] 0 — ——— 1 0
T T st
005 015 025 035 045 055
— Ptong[N] —Mean[N] —Ua[M ~ F jnmph]

Hinh 10. Pdp itng trong ché dé khdc nghiét

Quan sat do thi (Hinh 10) c6 thé thay
xung luc khi dao an vao réat 16n (dén 900N).
Nhung ngay sau va cham ban dau, F giam
nhanh gan t6i 0 dé tranh gdy dao, sau d6 khéi
phuc dan trong khoang 0,1 gidy dau. Trong
thoi gian d6, luc giam nhanh tir 900N xudng
370N. Chi sau 0,13 giady, gia tri lyc da giam
t6i mic dat va dugc duy tri on dinh trong
trang thai xac 14p. Ta c6 nhan xét ring, ngay
ca khi thir voi ché do khic nghiét thi hé van
c6 thé tro vé trang thai xac 1ap trong thoi
gian ngin véi sai s6 khoang 6%, khong xay
ra qua chinh hay dao dong.

Vé chét lugng gia cong, khong nhan thiy
su,thay doi veé d0 chinh xac kich thudc va
chat luong bé mat khi c6 BDKTN, trong khi
do6 thoi gian gia cong giam 25%.

5. KET LUAN
T bai béo c6 thé rat ra cac két luan sau:

- béa co du co so khoa hoc va thyc tién
dé cang cb nhan dinh trong [2]: DPKTN la xu
huéng phat trién tat yéu cua CNC. Tuy vay,
do nhitng rao can vé ky thuat, nén hién nay
méi co rat it hé PKTN duoc cong b, trong
d6 co6 vai hé ACC dugc thuong mai hoa.

- H¢ BKTN do Hoc vién KTQS thuc
hién da duoc ghép ndi, 1am viéc dong bo véi
h¢ CNC thuong mai (TNC-360). Giai phap
két cau duoc gip lai trong nhiéu hé xuit hién
sau do, ké ca cac hé ACC thuong mai cho
thy tinh hop 1y va chuan muc ctia né.

- Thuét toan va phan mém diéu khién
ACC thuc hién dugc cac chirc nang co ban, co
tinh nang so sanh dugc voi cac hé tuong tu, co
giao dién nguoi ding khoa hoc va hap dan.

- Thir nghiém trong ché d6 1am viéc binh
thuong va ché do thir thach khac nghiét cho
thiy qua trinh dwoc xac lap trong khoang
thoi gian rat ngan (I6n nhét 1a 0,13 gidy), sai
s6 so voi gia tri dat chi 5-6%, khong xay ra
qua chinh hay dao dong kéo dai.

- Trong khi cdu hinh phan cing thay doi
twong ddi cham thi phdn mém can duoc cap
nhat thuong xuyén dé bat kip su phat trién
cua k¥ thut do luong, diéu khién; dong thoi
dap tng yéu cdu ngdy cang cao cia cong
ngh¢ gia cong.
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