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Tom tit

Bai bao nghién ciu dnh hueng cua cac théng sé ga
dao dén déng luc hoc phi tuyén cuia qué trinh tién da
dao. Tinh én dinh cat lién tuc véi chiéu day phoi
khéng déi trong qué trinh tién da dao dirge danh gid
qua kha nang kich thich sy tw dao déng cua cac dao
bang biéu d@o phan mién d@éng luc hoc Poincare -
Andronov - Hopf. Sir thay déi céc thong sé g& dao
ddn dén su thay déi cua biéu do on dinh véi s dich
chuyén ciia cdc dwong ranh gidi giiza ving én dinh
va vling mat én dinh ciia qué trinh cat lién tuc. Ngoai
ra, md phong céc thong sé dic trung dong luc hoc
cua quy trinh cdt nhir dao déng cia dao, sw hinh
thanh phoi,... cho phép danh gid dnh huong cua
thdng so gd dao dén dong luc hoc phi tuyén cia qué
trinh tién da dao.

Tur khoa: Tién da dao, déng luec hoc phi tuyén quy
trinh cdt, on dinh dong luc hoc, mod hinh tién da
dao, biéu d6 phan mién.

Abstract

This paper studies the influence of tool attachment
parameters on the nonlinear dynamics of multi-cutter
turning. The continuous cutting stability with constant
chip thickness in multi-cutter turning process is
evaluated through the self-oscillating excitation
possibility of the cutters using the Poincare -
Andronov - Hopf dynamical bifurcation diagram.
Changing the tool attachment parameters conditions
results in a change of the stability diagram with the
boundary curves displacement between the stable and
unstable regions of continuous cutting process. In
addition, simulating the dynamic characteristics of
the cutting process such as tool vibration, chip
formation, etc. allows to evaluate the influence of tool
attachment parameters on the nonlinear dynamic of
the multi-cutter turning process.

Keywords: Multi-cutter turning, nonlinear
dynamic of cutting process, dynamic stability,
multi-cutter turning model, bifurcation diagram.
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1. Mé& dau

Tién da dao 1a mot trong nhitng phuong phap dé
nang cao hiéu qua qué trinh tién co khi bang cach
két hop ddng thoi cac bude gia cong khac nhau nhu
tién tho va tién tinh: Trong cung mot budc tién dao
c6 thé gia ting chiéu sdu cét, can bang cac luc
hudng tam, rat ngan thoi gian chay may [1-3],...
Tuy nhién, trong mot sé diéu kién nhat dinh, qua
trinh cat lién tuc v6i do day phoi khong ddi c6 thé
dan dén hién teong mat én dinh dong luc hoc cua
hé cbng nghé [4, 5]. Mét trong nhitng nguyén nhén
chinh din dén sy mit 6n dinh dong luc hoc l1a xuat
hién su tu kich thich dao dong cua dao hoic phoi
do su phu thudc phi tuyén cua lyc cit va lec ma sét
& canh sau cua dao vao van téc cat va do day phoi
dan dén hién tugng dut (bé) gdy cua cac phoi day
[6, 7]. Ngoai ra, con mot sé nguyén nhan khac nhu:
Hiéu &ng di chuyén trong quy trinh cét, bién dang
déo cua vat liéu phdi, hiéu rng nhiét trong qua trinh
gia cong,... [8-10].

Vi qua trinh tién da dao, su tu kich thich dao
dong doc theo phuong tién dao cua cac dao tién la
hién tugng phé bién. Trong d6, sy dan hoi, tiéu tan
ning lugng dan hdi tai cac lién két giira dao va 6 ga
dong vai tro quyét dinh dén cac kiéu dao dong khac
nhau cua dao. Két qua cua qué trinh nay cé thé tao ra
cac hinh dang phoi khac nhau. Trong nghién cttu nay,
tac gia tap trung nghién ctru, danh gia sy anh huong
cuia cac thong s6 ga dao dén sy 6n dinh dong luc hoc
qua trinh cét lién tuc véi chiéu day phoi khong ddi
cta hé cong nghé tién da dao thong qua viéc phan
tich, danh gia kha nang tu kich thich dao dong cua
cac dao bang biéu dd phan mién dong luc hoc
Poincare - Andronov - Hopf dugc xdy dung cho cac
truong hop khac nhau cua céc thong s ga dao. Pong
thoi, tién hanh mé phong céc thong sé dic trung cta
quy trinh cat nhu dao dong cua cac dao, mat cat
ngang phoi va bién thién d6 day phoi dé danh gia anh
huéng cua cac thdng sé ga dao dén dong luc hoc cua
hé cong nghé. Két qua mod phong 1a so s dé t6i vu
qua trinh cat da dao véi kha ning diéu khién qua
trinh tao phoi theo mong mudn.
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2. Hé cdng nghé dao - phoi trong tién da dao

Hé cong nghé dao - phdi trong tién da dao duoc
c4u thanh tir hai thanh phan chinh Ia cac dao tién va
phoi. Tuong tac chinh trong hé 1a tuong tac gitra dao
va phoi.

Trong nghién ctru nay, phdi dugc coi nhu mét vat
ran tuyét ddi c6 dang hinh try ban kinh R va chiéu dai
1. Phéi dwoc ga cirng, ¢b dinh trén mam cip phoi dugc
dan dong va chi c6 thé quay ddng toc cing truc chinh
Véi van toc w. Cac dao tién c6 khdi lugng m; dugc
coi nhu vat ran tuyét déi va dugc b tri theo dudng
tron tiét dién ngang cua phdi. Hai dao lién ké tao voi
nhau goc ;, c6 nghia la ¥, ¢; (Hinh 1).
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Hinh 1. So dé nguyén ly qua trinh tién da dao
1- Phéi; 2a- Dao ti¢n thu j; 2b- Dao ti¢n the (j-1);
3- O g4 dao tién; 4- Mam kep phdi; 5a- Phan tir dao
dsng k;, d;; 5b- Phan tir dao dong kj_q,d;_y

Céc dao duoc kep trén 6 ga dao bang lién két dan
hdi doc theo phuong tién dao véi céc thanh phan do
cimg dan héi duoc dic trung boi hé sé do cung k; va
thanh phan tiéu tan nang luong dugc dic trung boi hé
s6 giam chan d;. Cac 6 ga dao dugc c6 dinh trén u sau
cuia may va chi c6 thé chuyén dong tinh tién véi van
tc V. Trong nghién ciru ndy chi xem xét dao dong
cua cac dao doc theo phuong tién dao.

Trong Hinh 1: Hoy;- Do léch cua dao thw j so véi
dao thtr nhit doc theo phuong tién dao; A- Khoang
cach tir toa do ban dau cua dao thir nhat dén mat dau
bén phai cua phdi; D;(t)- Khoang céch tir dao thir
dén mat phing da duoc gia cong boi dao phia truéc,
tic 12 dao tht (j— 1) tai thoi diém (t—t;_,) truoc
dé; t - Thoi gian hién tai; L;(t)- Khoang céach tir mat
dau bén phai ciia phoi dén mat phing dang dugc gia
cong béi dao thir j tai thoi diém t; Lj_;(t—ti_,) -
khoang cach tir mat diu bén phai cua phoi dén mat
phing da dugc gia cong bsi dao thir (— 1) tai thoi
diém (t—tj—1); uj(t) - Dao dong doc theo phuong
tién dao cua dao thr j; m; - Khéi lugng cua dao.
Budc tién dao duoc tinh theo cdng thic hy = VT voi
T la chu ky quay phdi, voi T = 21t/ w.
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3. M0 hinh toan cia qué trinh ti¢n da dao

Trong qud trinh tién da dao, cac dao sé gia cong
cac bé mat riéng biét, sy lién hé giira cac dao théng
qua cac bé mat da duoc gia cong trude d6 bai dao phia
trude (su di chuyén). C6 nghia 1a tai thoi diém t dao
thirj s& gia cong bé mit da duoc dao thir (j— 1) gia
cong tai thoi diém (t —tj_,) trudce d6 hay c6 thé hiéu
rang thong tin trang thai mat phang dau vao cua dao
thirj chinh Ia théng tin trang thai mat phang dau ra
cta dao thir (j —1). M6 hinh toan cua qua trinh tién
da dao c6 thé dugc mo ta dudi dang hé phuong trinh
gom ba nhoém phuong trinh nhu sau:

Dj(t):Vt'u]'(t)'Lj_l(t'tj_1)+A'H0j
h;(t)=max]0, D;(t)] (1.1
F.=Kqhi () c+rh;(t) (13)
g =R R © '
j=1n

Trong d6: Cac phuong trinh (1.1), (1.2) va (1.3)
lan luot 1a phuong trinh tao mat mai, phuong trinh
chuyén dong cua cac dao va phuong trinh lyc cét voi
md hinh dang phéan thic hitu ty ba hang s6 [10]; tj_,
- Dugc goi 1a bién tr&; hy(t) - Gia tri tuc thoi cia do
day phoi dugc cét boi dao thir j tai thoi diém ¢ Fy -
Thanh phan lyc cit tac dong Ién dao thir j doc theo
phuong tién dao tai thoi diém t khi gia tri tic thoi
cua do day phoi 1a hy(t); ¢r - Cac hang sb thuc
nghiém. K, = yo,,B - Do cung cit, véi o, - La do
cing dac trung cua vat liéu phodi; B - Chiéu sau cit
(trong trudng hop nay la chiéu rong phoi); y - Hé sé
dugc xac dinh bang thyc nghiém, dic trung cho anh
huéng cua céc thdng s6 hinh hoc cua dao, diéu kién
cét, ché do gia cong dén lyuc cit.

H¢ phuong trinh (1) dugc goi 1a mé hinh dong luc
hoc day du cua qua trinh tién da dao. P& thuan tién
cho qua trinh nghién cau, hé phuong trinh (1) dugc
dua vé dang khong thir nguyén (dimensionless form)
vai cac hang s ty 1¢ ddng dang tuyén tinh theo budc
tién dao h,, thoi gian mot chu ky dao dong cua dao
T, vatheo lyc cit F, véi:

n
D 12/n; Ty = 2m fmy/k; va F = Kohg
=1

Str dung cac hang sé trén ching ta co:

1
(Aj, 85,8, ., A Hoj) = by (L, Dj ug, hy, ¢, A, Ho);
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4 Ko Fg
2y/mjlg " k7T Foho

Trong d6: p - LAty s giira tan s6 dao dong riéng
cua dao voi tan s6 quay phéi, 1/p = w/w, la dai
lugng khdng thir nguyén cia van téc cat; «; - Do cing
cét twong ddi, 1a ty sb giita d6 cing cua vat liéu va do
ctng dan hoi cua lién két dao vai 6 g4, dé dam bao qué
trinh cat dién ra thi 0 <x; < 1; II; - Dang khong tht
nguyén cua luc cét F.

Thay cac biéu thuc ty & vao hé phuong trinh (1)
chung ta dugc dang khong thi nguyén cia mé hinh
déng luc hoc qua trinh tién da dao nhu sau:

1 Vt T
(tp)= T 1), h_o = E.(j

A(O=1/p-§(1)-Ap1 (t-11.1)+A-Hj;
n;(0)=max|0, 4;(1)]; 2.1)
A (=N (t-11.1) +m; (D)

(2
M=, 1. +1M; . (2.3)
LR .

n

j=1,n; th =p

j=1

Phuong trinh toa d0 mat Aj(t) duoc goi la
phuong trinh dai s6 véi bién tré. Bé giai, ching can
duoc xac dinh trudc bang céac tap hop gié tri ban dau.
Gia sir rang bé mat ty do chwa gia cong cua phdi 1a ly
tuong phang tuyét dbi. Co nghia, truéc khi qué trinh
cat didn ra A;(¢) = 0 V6i t < 0. Cac ham gia tri ban
dau ciia A;(0) khi dwa vao hé phuong trinh (2.1) can
phai thoa man diéu kién vong kin tuan hoan, c6 nghia
la: Aj(0) = Ag_1yo(=Tj-1) V& A1(0) = Ano(—Tn).

4. On dinh cit lién tuc qua trinh tién da dao

Trong qua trinh cit lién tuc v6i d6 day phoi khong
d6i thi: n; = A; = const, khi d6 hé phuong trinh tao
mat mai (2.1) sau khi rat gon chidng ta nhan dugc
phuong trinh cta d6 day phoi c6 dang:

n,-(r) = Aj(T)= Tj—1/P - Ej(T)+Ej-1(T'Tj-1) 3)

Diéu kién dé dam bao qué trinh cit lién tuc véi do
day phoi khong d6i 1a n = 1njo = n(const;). bé dam
bao diéu kién trén thi cac dao phai khong c6 dao dong
hoic bién d6 cua cac dao dong cua cac dao phai la gia
tri hang s, co nghia 1a & = &, = &(const);. Khi do,
mo hinh (2) duoc goi Ia md hinh tién tinh va dwgc mo
ta bai hé phuong trinh sau:

(le0= Tj—1/P - §o+&G-1)05

.41
{ jo ]071*""110 4)
L Zo=Tl

Dé danh gia tinh 6n dinh thong thuong ching ta st
dung phuong trinh chuyén dong cua hé cong nghé, &
day 1a phuong trinh dao dong cua cac dao (2.2). Trong
dang bién doi tiém can véi cac chuyén dong tinh cua
hé dugc md ta nhu sau:

88 +4m(; 5+ 4n?sE=4n?ip; (-850 +88(T-111))  (5)

Trong d6, p; 1a h¢ sb do ctng tiép tuyén tai ving
chju tac dung cua lyc cit, phu thudc vao do day lép
vat liu phoi nj, va dugc tinh bang cong thic:

2

* 1 -

L0 ( r)2
(n. + 7o)

o

Pj—a—nj

Nj=MNjo

Théy réng . pj| W=7 dodo r<p; <1

ni0=0=1' pjlnioﬂ

Véi cac gié tri théng sé cua hé tién da dao cho
truge (tj,m.,1,%5,H) thi nghiém cua hé (4) la céc gia
tri cit tinh gdbm (njo, Mo, &) VA C4C hé sb do cuing
tiép tuyén p;. Co thé tim thdy nghiém dic trung ciia
h¢ phuong trinh vi phéan (5) co dang 8§ = Cjexp(—At)).
Thé nghiém vao phwong trinh (5) chiing ta nhan duoc
phuong trinh dac trung c6 dang:

A2 +4mgA+4AT? (145p;) G-4Pkjp e =0 (6)

Phuong trinh (6) ¢6 nghiém véi C; 1a hang s6 khi

dinh thirc cia ma tran hé s6 bang 0, c6 nghia la:

n n
[T
j=1 j=1

A = 2% + 4G + 4 (1 + 5p;)
L B; = 4m?kjpje -1

V)

Trong phwong trinh (7) véi mdi gid tri caa A ludn
xac dinh dugc gid tri cua do cung twong ddi x; phu
thuoc vao van téc quay phdi 1/p. Thay ring, néu
nghiém A =0 thi phuong trinh (7):

n n
F = (4m?)" In(l +%5p;) — nijj] #0

j=1 j=1
Nén nghiém cua (7) khéng c6 kha nang phan ky, cd
nghia 1a trong hé dong lyc tién da dao khong thé xay ra
kiéu mét 6n dinh nao khac ngoai sy mat 6n dinh cét lién
tuc do su tu kich thich dao dong cua c&c dao twong (tng
v6i sy phan mién dong luc hoc theo Poincare -
Andronov - Hopf . Trén dudng ranh gidi giita cac mién
6n dinh va mit 6n dinh cat lién tuc, nghiém cta phuong
trinh ddc trung A c6 dang: A= 2mis Vvoi s la s6

nguyén. Khi d6, phuong trinh (7) c6 dang:

SO 74 (04-2023)
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( n ) n )
([T

= = @)
Aj = —s? + 2gis + (1 + x;p;)

Trong nghién ctu nay, dé thyc hién md phong
ching ta xét mét trudng hop riéng cua tién da dao la
qua trinh tién hai dao (n=2) dwogc ga ddng déu, ddi
xting. Co nghia la ¢, = ¢, =1 Va Hy; = 0. Phuong
trinh (6) cho hé tién hai dao cé thé viét voi nghiém s
nhu sau:

{(-SZ+2§1i5+1+K1p1)C1'C2K1P1€'2m“2 =0

) 9
(-s2+23pis+1+x;p; ) Co-Cikypae 2™t = 0 ©)
Biéu dién cac hé sb giam chan va do cung cit

tuong d6i thong qua hé sé trung gian (g, k) Vi cac ty

s6 (b, by) nhusau: I, = b,{; = b,{ Ky = bk, = byk.

Hé (8) c6 thé duoc viét lai thanh:

-s2423is+1+kp; )C1-Cokpye2™52 = 0
{ ( ¢ p1) 1-L2KPs (10)

(-s%+2b,Tis+1+bykp;)Cy-Cybxkp,e 2™ = 0

Dé danh gia anh huéng cua cac thong sé ga dao dén
6n dinh caa hé cong nghé tién da dao chiing ta tién hanh
so sanh biéu d6 6n dinh ddi vai théng sé trung gian «
trong cac trudng hop hai dao duoc ga giéng nhau
(b, = by = 1) Véi truong hgp cac dao dugc ga khéc
nhau (b, = b, # 1) va (b, # by). Vi vai tro cua hai
dao 1a nhu nhau, do @6 ching ta chi xem xét véi truong
hop 0 < (b, b,) < 1. Giai dong thoi cac phuong trinh
(3) va phuong trinh dinh thirc ciia ma tran hé sb cua
(10) vai cac gid tri cho trudc cua hé cbng nghé
gom (7= 0,05;n, = 0,15;r = 0,55;7; =m) cho phép
thiét lap biéu d6 phan mién d6i vai gia tri do cing
trong d6i « phu thudc vao van téc cit trong ddi 1/p
(Hinh 2) cho cac truong hop khac nhau cua ty sé
(b,, by) duoc dua ra trong Bang 1.

Biang 1. Cdc truwong hop gd dao va gid tri kmin

Cac truomng
, b, by Kmin
hop ga dao
Trudng hop 1 1.00 1.00 0.1829
0.65 0.65 0.1849
Truong hop 2
0.54 0.54 0.1877
0.80 0.66 0.2048
Truong hop 3
0.80 0.54 0.2331

Quan sét biéu d6 phan mién dong luc hoc (Hinh 2)
Va c4c gia tri trong Bang 1, ¢d thé nhan thiy rang ddi
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véi truong hop 2 khi céc ty s6 b, = b, = 0,65 Vva
b, = by = 0,54, mién 6n dinh dong luc hoc cua hé
(phan dudi duong ranh giéi) dwoc mo rong hon so véi
truong hop 1 (b, = by = 1) va khi c&c ty s6 (b, by)
giam thi mién 6n dinh tiép tuc dugc ma rong vai viec
tang 1én cua gia tri cuc tiéu Ky, Va sy nang lén cua
cac duodng nam ngang qua cac diém cuc tiéu. Tuy
nhién, sy thay d6i nay khong dang ké.

0.45
b =0.8; b, _=0.54

0.4

0.35¢

e

0.3
0.25

|

0.2

0.4 0.6 0.8 1
1/p

Hinh 2. Biéu dé phan mién déng luc hoc
Trong truong hop 3, khi cac ty sb khac nhau voi
(b, = 0,8;b, = 0,66) va (b, = 0,8;b, = 0,54), su thay
dbi cua mién 6n dinh dién ra theo xu huéng tuong ty
nhu d6i véi trudng hop 2 nhung mién 6n dinh thay di
manh va ro rét hon.

5. Anh hwéng cia thong sé ga dao dén dong
lwc hoc phi tuyen caa hé tién da dao

Dé nghién ctru dong lec hoc hé cong nghé tién da
dao sir dung hé (2). Pay la hé phuong trinh vi phan
dai s6 ¢6 bién tré vi c6 chira phuong trinh dai s6 c6
bién tré Ai(D), dé giai hé nay chiing ta dua hé vé dang
hé phuong trinh vi phan c6 bién tré bang cach thém
vao Vé trai cua phuong trinh Ai(T) phan tir vi phan
eAj(t) V6i hé s6 e duong va rdt nhé 0<e«1
(phuong phap € — embedding) [10]. Khi d6, phwong
trinh toa @6 mat tr¢ thanh phuong trinh vi phan véi
bién tré c6 dang:

sA']- (D= — A (D+A, (‘t-‘r]-_l)+n]-(‘r), 0<ek1 (11)

Véi phuong trinh (11), hé phuong trinh (2) tro
thanh hé phuong trinh vi phan c6 bién tré va c6 thé
giai trong moi truong Matlab bang cong cu giai
phuong trinh vi phan c6 bién tré dde23.

Dé mo phong, lya chon théng s6 do cimg tuong
dbi trén biéu 46 ¢ Hinh 2 voi diém gia tri
(x = 0,35;p = 2,825) nam phia trén cua dwdng ranh
giéi (mién mét én dinh cét lién tuc) cua truong hop 1
va nam phia dudi duong ranh gisi (mién 6n dinh cit
lién tuc) cua truong hop 2 va truwong hop 3 (Hinh 3).
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b_=0.8; |
z

04 =
b, =0.54

p =2,825;
& =0,35

2 031\ [ -
\\ n=1 \
0

02N 3

0.3 11p 0.35

4

Hinh 3. Gié trj lya chgn mo phéng

Véi cac gia tri cho trudc cua hé cong nghé tién hai
dao ¢=0,05;r = 0,55;n. = 0,15 va hé s vi phan & =
1073, tién hanh mé phong sé cac thong sé dao dong
doc tryc cuia cac dao & phu thugc vao thoi gian tuong
dbi t/p trong cac trudng hop khac nhau d6i véi cac
ty s6 (b, by) o Bang 1. Két qua md phong duoc thé
hién trong Hinh 4. Trong Hinh 4, d6 thi (a) xay ra hién
twong mat 6n dinh cat lién tuc véi dao dong cua cac dao
tang dan va tién dan dén trang thai dao dong diéu hoa.
Nguoc lai, trong cac do thi (b) va (c) dao dong cua cac
dao giam dan va dan tién téi trang thai khéng dao dong
do trong cac trudng hop ndy giatri « = 0,35 namtrong
mién én dinh cét lién tuc.

0.4 @
a
W 02 b =1
02
0 10 20 30
k/€1 (b)
w 0.1 Wm b, =054
0.05 f Ay b, =054
)
0
0 10 20 30
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Hinh 5. Sir phan bé cuc tri dao dgng ciia cac dao

Vi céc gia tri cua théng so hé cong nghé trén va
truong hop (b, = 0,8), xay dung do thi phan bo cac
cuc tri cia dao dong cac dao phu thudc vao ty sé do
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cling twong ddi by = kp/x; (Hinh 5). Déi voi mdi
gidtri cua by xay dung duoc d6 thi dao dong cua céc
dao va xac dinh dugc cac diém cuc tri cua dao dong.
Céc diém cuc tri duoc phan bé trén db thi theo su thay
di cua gid tri by

Nhan thiy rang, khi gi tri by thay ddi trong
khoang 0 + 0,6 céac dao dong nhan duoc cia cac chi
¢6 1 diém cyc tri hoac c6 mot sé diém cuc tri nhung
chénh léch gitra c&c cu tri khdng qud I6n, khi d6 cac gia
tri do cimg twong d6i nam trong mién on dinh cat lién
tuc, tai cAc gia tri tiép theo by > 0,6, xuit hién cac cuc
tri khac nhau, dong nghia véi sy mat 6n dinh cét lién
tuc, khi gia tri d6 ctng twong ddi trong lién két cua cac
dao nam trong mién mit on dinh cit lién tyc.
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Hinh 6. Mdt cdt ngang va bién thién dp day cia phoi

khi b=bx=1
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Hinh 7. Mdt cdt ngang va bién thién dp day cia phoi
khi b=0,8; bx=0,54

Tuong tng véi trang thai dao dong ctia cac dao, sé
tao ra céc hinh dang phoi khac nhau. Trong Hinh 6 la
hinh anh mat cit ngang cua phoi va sy bién thién do
day phoi duoc tao thanh béi mdi dao phu thudc vao
thoi gian twong ddi cho truong hop hai dao dugc ga
nhu nhau (truong hop 1) Véi ty s6 b, = by = 1.

D& dang nhan thiy rang véi truong hop nay khi
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gi& tri do cung twong d6i nam trong ving méat 6n dinh
cét lién tuc, khi ¢ su dao dong cua dao thi mat cat
ngang cua phoi xay ra sy thay doi lon va phoi ¢ xu
huéng bi dat gdy. Trong ciing mot toe do cat, khi ting
gia tri d6 cung twong ddi, dao dong cua cac dao s&
tang 1én vé bién do dan dén phoi sé& bi chia nho.

Truong hop hai dao dugc ga khac nhau véi gia tri
d6 clng twong ddi k = 0,35 nam trong mién 6n dinh
cét lién tuc, cac phoi tao thanh khéng ¢ su thay doi
I6n trén mat cat ngang, phoi van ¢ dang day vai do
day khong ddi (Hinh 7).

6. Két luan

Viéc ga dao véi cac thong sé do ciang dan hoi va
giam chan khéac nhau tao ra sy khong ddi xung giia
céc dao twong tw nhu truedng hop bé tri cac dao khdng
db6i xtmg dwoc xem xét trong nghién ciru [10].

Su khac nhau cua cac thong sé ga dao anh huéng
dén dong luc hoc cua qua trinh tién da dao v&i su mo
rong cua mién 6n dinh cét lién tuc, va anh huong dén
dong luc hoc qué trinh cét, cu thé 1a dao dong cua cac
dao dan dén hinh thanh céc dang phoi khac nhau trong
qué trinh cat.

Trong mét s6 truong hop c6 thé ung dung phuong
phap gé dao vai thong s6 khac nhau dé tao ra hiéu qua
cua viéc chia nho phoi.
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