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Tom tat

Hé bénh ring khéng tron thuong da va dang duoc ng dung trong céc hé théng truyén déng cé ti sb truyén
bién dbi nhu: cén gat nuée 6 tb, hop bién déi téc do CVT hay co cdu danh lai cla cac dong 6 t6 thé hé méi ...
Cho dén hién nay, khi nghién ctru vé cac hé banh réng nay héu hét cac nha khoa hoc trong va ngoai nuéc
déu chi tap trung vao céc loai bénh réng khéng tron véi bién dang la duong than khai cua dudng tron hodc
duwong hypebol con bién dang kiéu Novikov chura duoc dé cép dén. Trong bai béo nay céc téac gia tng dung
thanh réng sinh va bénh réng sinh Novikov dé tao hinh bién dang cho cac banh rang cau thanh 1én hé banh
réng khéng tron thuong véi bién dang kiéu Novikov. Dé gidi quyét vén dé nay trong tirng cdp bénh réng clda
hé, thi banh rdng chi dong sé duoc tao hinh bién dang réng bdng phuong phép bao hinh théng qua thanh
rang sinh Novikov, con bién dang banh rdng bj déng sé dworc tao hinh tr banh réang sinh Novikov (banh rang
duoc hinh thanh tir thanh réng sinh Novikov) dé dam béo diéu kién &n khép doi tiép va trénh duwoc hién
twong cét lem chén réng. Trén co sé dé nghién ctru ndy dua ra quy trinh téng hop cac hé bénh rang khéng
tron thuong véi bién dang réng kiéu Novikov.

T khéa: Banh rang Novikov, banh rang khong tron, hé banh rang thweng, thiét ké bién dang rang.
Abstract

Non-circular gear units have been used in variable transmissions such as car wipers, CVT speed variants or
steering mechanism in new car generations, etc. Until now, most scientists are only focused on non-circular
gears with involute profile of a circle or a hyperbola when researching these gears. The Novikov-type
profiles have not been mentioned. In this work, the authors use the Novikov gears and racks to generate the
tooth profile of non-circular gears. To solve this problem for each pair of gears in a gear train, the tooth
profile of the driving gear is formed by finding the envelope of a Novikov rack, while the tooth profile of the
drive gear is formed using gear shaping method (with the driving gear used as the cutter) to ensure meshing
ratio and to prevent undercutting. Based on that, the study provides a general procedure for the synthesis of
Novikov non-circular gears.

Keywords: Novikov gears, noncircle gears, simple gear train system, profile design.

dung & dai toc do thap. Chinh vi vay, banh ring W-N
la chu deé nghién ctru cua nhiéu nha khoa hoc trén the

Béanh rang Novikov hay con goi 1a banh rang W-
N (Wildhaber - Novikov) dugc dé xuat béi Wildhaber
(1926) va Novikov (1956) day la loai banh rang tru
tron rang xoan voi ty s truyén khong doi, co bién
dang la cac cung tron 161, 16m [1, 2]. Su khéc biét cua
hai phat minh nay 1a & dic diém tiép xtic trong qua
trinh n khop, cip banh rang (BR) duoc dé¢ xuat boi
Wildhaber 1a tiép xac dudng, con cip BR duoc dé
xuit boi Novikov 1a tiép xuc diém [3]. Uu diém cia
loai bién dang W-N la kha nang chiu tai va chiu mai
mon cao hon bién dang than khai va thuong dugc ung
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gi6i nhu: mg dung bién dang thanh rang sinh W-N
dé tao hinh bién dang cua cap banh rang hypoid [4],
hay cai tién bién dang W-N bang cung parabol de
nang cao kha ning tai [5]. D6 1a cic nghién ctru vé
BR ¢6 ty sb truyén khong dbi, con tng dung bién
dang cung tron cho banh rang khong tron (BRKT) co
ty s6 truyén thay doi thi cho dén nay, chua c6 mot
nghién ctru nao mic du BRKT ciing 1a mot chu dé
nghién ctru duoc nhidu nha khoa hoc trén thé giGi
quan tam, tiéu biéu 14 Litvin va Dooner [6, 7]. Do do,
viéc ung dung bién dang W-N lam bién dang cua
ring BRKT dé néng cao kha néng tai va chiu mai mon
cho cac tmg dung can mé men va tai 16n 1a can thiét.
Day chinh 1a ndi dung nghién ctru cia bai viét. Dé
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giai quyét van dé nay nhom tac gia bai viét st dung
thanh ring sinh va BR sinh Novikov dé tao hinh bién
dang cho cac cip BRKT. Bé minh hoa cho phuong
phap nghién ctru, trong bai viét nay chung toi iy mot
vi du minh hoa 1a hé BRKT thudng c6 luoc dd cho
trén Hinh 1.

2. Thiét ké dwong lin cia h¢ BRKT thuong
2.1. Co s Iy thuyét thiét ké

Theo [8] va co s& Iy thuyét ma chung t6i di trinh
bay chi tiét & [9], trong ndi dung nay ching t6i tém
tat lai dé co tinh l1ogic va lam co so thiét ké duong lin
ctia hé BRKT. Do d6, trong trudng hop tong quat ham
truyén ctia cap BRKT dugc cho:

A/"j+1 + (_ l)e pj (¢7J (6))
p,(9,(0))

Trong do: j 1a ky hiéu cho BR chu ddng (voi j la cac
$6 nguyén duwong); p;(9,(0)) la ban kinh cyc tai thoi

L a(p)= (1)

diém @5, la goc quay cia BR chu dong tai thoi
diém dang xét (trong hé quy chiéu gan lién véi
gid), @ 1a gbéc cuc (tham so) hinh thanh dudng lan
2j cua BR chu dong (trong hé quy chiéu ciia BR );
con e 1a hé so xét dau (e =1 khi cdp BRKT dn kho'p
ngoai, e = 0 khi cap BRKT an khop trong); A,
khoang cach truc cua cdp BRKT (j, j+1).

7> /+1

Nhu vay, tuong ung véi ting diém P; (tdm dn
khdp) trén 2; dugc cho boi ban kinh cuc p; (¢, (0)) va

goc quay ¢, cua BR ta ¢4 bd tham sO thiét ké duong
lan cia BR bi dong an khop twong tng v6i BR chu
dong trong truong hop tong quat:

P (¢j+1 ((pj @)= Aj,jH +(=1° P ((0/ (@)

2,0

I I, (@, (0)do, = I m

Mit khac, do diéu kién lan khong truot cta hai
duong lan trén BR chu dong va bi dong khi an khop,
néu goi n; 1a s6 vong quay ctia BR chu dong dé BR bi
dong quay hét 1 vong, khi d6 ta co:

jrj+l

+(=1)° )
!(p,((p,(e)) ( )}/%

véi n; la s6 dwong, tir phuong trinh (4), néu cho trudc
ham ty s6 truyén i, ,,,(¢;) thi khoang cach truc duge

cho boi 4, ., =f(i,,.(¢,).n,.%;), con khi cho

thi xac dinh duoc ham

2)

?;(0)

(Djﬂ((/)j) = (3)

4)

trudc khoang cach truc A4,

truyen i, ., (¢,).

i+l
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2.2. Thiét lip phwong trinh dwong lin ciia hé BRKT
thuwong

Tir co so 1y thuyét trinh bay trong muyc 2.1, nhém
tac gia tién hanh thiét ké duong lan cua cic BRKT
trong hé BR thudng c6 luge dd cho trén Hinh 1 véi
gia thiét biét trudc: duong lan X ciia BR; 1a dudng
elipse chinh tdm va duong lan 2 ciia BR4 la elipse
léch tam.

T 4
Truc ra
_D w4 o
V7777
2 ——
<
_________________________ 177150 S i
N lozzzl
< | ,Truc vao 3
777777 (777}
ZZ) 1 i

A\

Hinh 1. H¢ BRKT thuong an khép trong

Bai toan dat ra la xac dinh: duong lan 2> cua
BR», duong lan 23 cua BR; va khoang cach truc 42,
A3 Dé don gian trong truong hop nay coi
@,(0) = ¢, khi do xét:

o Truong hop 1: cap BRKT 1-2 (cap banh rang an
khop trong)

Theo [10] duong lan 2; duogc cho boi:
o(p) =2ab, ((a1 +b,)—(a, + b)) cosLe, ))71 5)

trong do: a,,b, lan lugt 1a ban truc 16n va ban truc nho
ctuaelip 2';; ¢, la tham s6 cta X' 4, thay (5) vao (1 - 3)

ta co:

P ((02 (¢71 )= Alz +p ((01)

6
i,(p)= (AIZ (2a1b1)7l )((al +b)—(q _bl)cos(2¢71)) -1 ©)
a b
(2} (@1) = J 241 . dgol

o Ao ((al +b)—(a, —b)cos(2¢, )) —2a,b,

thay (6) vao (4) &p dung tich phan Dwight [6] sau khi
gidi, ta c6 khoang cach truc 4, :

Ay (ay,bn)=(2)" ((a1 +b)+((a,+b)* —4ab(1 -(nl)*z))“) @)

o Truong hop 2: cap BRKT 3-4 (cap banh rang an
khop ngoai)
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Trong trudng hop nay gia thiét BR4 1a banh chu
dong dé tim duong lin cua BRs, khi d6 theo [6]
phuong trinh duong lan 2 ctia BR4 1a elipse léch tam
duoc cho boi:

P ((P4) =da, (1_E2 )(1 —Ecos (ﬂ4)71 ()

trong do: a, 1a ban truc 16n cia 2y, ¢,1a goc tham s0

2 -2

0.5
AN

cua 2y, E latdmsaicia 2y, va E=(1-

thay (8) vao tu (1 - 3) ta co:

P3(p5(@,)) = 4y — py ()
i (p,) =[ 45 (1- Ecosg,)— (a,(1- E)) |(a,(1- E*)"!

(€))

(@)= f(“4(1‘Ez)(f134(1—E<:<>S¢74)—a4(l—EZ))fl do,

thay (9) vao (4) ap dung tich phan Dwight va giai ta
c6 khoang cach truc 4,, :

A (ay.Eony) =a, [1 #(a+ =B 1) T'S (10)

2.3. Phan tich déng hoc va thiét ké dwong lin ciia
hé BRKT thwong

Trén co s& phuong trinh duong lan cua hé BRKT
da duoc thiet lap 6 muc 2.2 ap dung cho luoc do
Hinh 1 véi: BR; ¢6 dudng lan 1a mdt elipse chinh tam
voi céc thong sb thiét ké a, = 43.4 mm, b = 35 mm,
n, =2, va BR; c6 duong lan 1a elipse 1éch tdm vai cac
tham s thiét ké a, =29 mm, E, = 0.5 mm, n,=2.5.
Thay vao (7 va 10) ta c6 khoang cach truc
A,=58.59 mm, 4,,=81.264 mm. Nhu vy, duodng

lan cua hé BRKT duoc téng hop duoc cho trén Hinh
2.

Truc ra

Truc vao

~

Hinh 2. Puong lan ciia hé BRKT thuong sau khi tong
hop

Tu Hinh 2, ta ¢6 ham truyén cua hé duoc cho bai:

iy (@) = i, (9 )iy3 (@, ))7l (1D
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V6i cac thong sb thiét ké duong lan nhu trén,
Hinh 3 1a d6 thi ham truyén i, (¢,) cua hé.

Ty sé truyén
w

18 20
A A [rad]
Hinh 3. Ham truyén cta hé¢ BRKT duogc tong hop
Tir Hinh 3 cho thiy sy bién doi ciia ham truyén
cia h¢ BRKT 16n hon ting cép twong ng. Diéu d6 co
nghia dai bién d6i moé men cua h¢ s€ 16n hon tiung
cap.

3. Tao hinh bién dang riang ctia cic BRKT trong
h¢

3.1. Thiét lip phwong trinh bién dang ring ciia
BRKT 1va 4

a) Phuong trinh mo ta bién dang rang cua thanh
rang sinh Novikov

Theo tai li¢u [8] phuong trinh bién dang sinh
{Ty } cua thanh rang Novikov dugc cho boi:

(12)

voi

{Ts}ir,=[p cosb +x,+np, p,sind+y, 71

trong dé: p, la cac ban kinh cuc cung tron,
t=(f,g,a), con 0 la goc tham s6 bién dang thanh
rang; (x,,,v,)la toa do tdm céc cung tron hinh thanh
bién dang thanh rang (xem Hinh 4); 0, 1a tham s6 gbc
p,1a
p, =7m (mm), v6i m 1a moé-dun tiéu chuin (mm);

cila cdc cung tron; buéc riang va

h,la chidu cao dinh ring (mm); h ., chiéu cao chan
ring (mm) v6i chiéu cao rang h = h ;T h, (mm);
1’ 1a duong chig (duong trung lzinh) cua thanh rang
sinh, khi d6 chiéu day rang ¢ bang chi€u rong ranh
rang ¢, thc t,=t, = p,/2; ns la s6 rang trén thanh
rang.

b) Xdc dinh moi quan hé gitta chuyén dong tinh tién

cua thanh rang sinh Novikov va goc quay cua BRKT
khi tao hinh bién dang rang

Xét mot cap BRKT 1-2 an khép voi nhau, voi
gia thiét ban kinh vong lin p,(¢,(¢,)) — «, khi d6
BR; suy bién thanh thanh ring T s va duong lan 2 (2)
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suy bién thanh dwong thing 1’ (dwong chia 35) cua
thanh rang sinh Novikov T'.

L

Lé—»bu’b‘ng chan ring
Hinh 4. Thanh rang sinh Novikov
Nhu vdy, tai diém tdm an khop P duong thing

(25) lyén lan kh@ng trugt trén du(‘mg lan 2. D?ln dén
van toc twong d6i V,, =0 (vdn toc twong doi gitta
diém P; thude X va diém Ps thuée 3s), do do:

Vo =Veg =0 (12)
Trong do:

as(e)

dt

[/, + p, '(9,0)] %+ h(g,(0))

v,

PS
(13)
Ve =

o3

V6i: h(p,(8)) = p,(¢,(0))sin(p, ~6)

Av
| 7
. =]
1 0
. 1¢71 X1 g Es
! f— ______ T ) le
1.~ ~ s
’1 \\
// 1 <
YT D
:’ Or yr
3y A"
\\ O1 g §
\\ ¢1 7 ) ~
\\ /I &
~ g . P -~
““““ pi(#1(6) s
2y Ks| =
Xi Py “XSS %

ys Os
)4

Hinh 4. Chuyén dong tao hinh giita thanh ring sinh
Novikov I', va BRKT

Thay (13) vao (12) ta c6 mdi quan hé giira chuyén
dong tinh tién S (¢,) cua thanh rang Novikov véi goc

quay ¢, cua BRKT:

14

S(@) = [[21(@ 0N+, (@, (O))] g, + hp,(0) (14)

vai: 8 1a goc cyc cia 2; xac dinh vi tri cua P trong hé
quy chiéu cia BRKT;

¢) Xac dinh phuong trinh bién dang rang cua BRKT 1
va BRKT 4

Néu goi: {Oppii, Hi{Oxiyizi), Is{Osxsyszs} lan
luot 1a hé quy chiéu c6 dinh gan lién vé&i gia, hé quy
chiéu dong gén trén BRi, hé quy chiéu dong gin trén
thanh rang sinh Novikov (Hinh 4) thi trong qua trinh
tao hinh bién dang rang I'y cia BRKT:

(i) Thanh ring sinh chuyén dong tinh tién v6i van tdc
Vg (ii) BRKT; vira quay quanh tim Oy (tdm quay cia
banh rdng), vira chuyén doéng tinh tién mot doan
¢,(¢,) trén tryc Opy.

Nhu vay, twong tmg véi mdi diém K trén I', cua

thanh rang Novikov ta c6 mot diém K; trén bién dang
I', cia BRKT; dugc cho boi:

r, ='M, M, 'Mr, (15)
trong do:
100 ¢ 100 4(e)
1 1
M, = 01 0 S) o, = 010 0
0 0 1 0 0 0 1 0
000 1 0 00 1
cosp, —sing, 0 O
. sing, cosgp, 0O O
“ 0 0 10
0 0 0 1

véi: £ =const, L, (p,)="L—p, (¢ (6))cos(p, —6)

Ngoai ra, do 1, =[x, ] la diém thude Iy,
theo dinh 1y ddi tiép [9] phai thoa man:

— xK,

— S(¢1)—yK1

n,

(16)

nx

. T .

voi: nz[nx ny] : 1a vector phap tuyén cia I,
(dwong bién dang thanh rang Novikov).

Bang 1. Bo thong so thiét ké cta dao thanh ring
Novikov

Ky . Gia tri
STT hiéyu Bon vi Thanh rang 1 | Thanh rang 4
1 m__| mm 2.5 2
2 pr | mm 3.5 2.93
3 p. | mm 3.75 2.8
4 pe | mm 1.3 0.87
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Ap dung phuong trinh bién dang BRKT di xéac
dinh dudi dang tong quat & trén, thiét ké bién dang
rang Novikov cho BRKT| va BRKTs; cua hé¢ BRKT
thuong voi théng sb thiét ké cua dao thanh ring
Novikov; va Novikovs4 dugc cho trong Bang 1 va
Hinh 5. Tir mo-dun cho trudc theo tiéu chuan Bang 1
ta xac dinh duoc sé ring z;=32, z,=27. Trong truong
hop s6 rdng z,, z, khong phai la s6 nguyén duong thi
can phai xac dinh lai cac tham s6 a,,b,,a,,E, thong
quachuvi C,, C, cuaduong lan >, va 2, :

yimm]
7.856

3.928

3.928

Puong chia (%)

a) Thanh rang sinh tao hinh banh rang 1
(banh rang Elipse chinh tam)

yimm] |
B 6.28 R
3.14 3.14
- 7T >
/"
A 0% eg
« Py
5 0 1.22 o
b f e ST

Fol—" \4

T 13s a

P

b) Thanh rang sinh tao hinh banh rang 4
(banh rang Elipse léch tam)
Hinh 5. Thong s thiét ké thanh ring Novikov

. 2
¢ ZZJ- [ 2a,b, J N
o |\ @ +b —(a,—b)cos(2¢,)

(8a,b,(a, —b,)sin(2¢,))’
(a,+b, —(a,—b) cos(Z(p1 )?

C J. a4(1_E)
1-E, cosg,

. 2
(a4(1—E4 )E, sm(p4)
(1-E, cosg,)"

amn

0.5

do,
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Bién dang rang ciia BR; va BR4 sau khi téng hop
duogc cho trén Hinh 6 dudi day.

a) Banh rang 1 b) Banh rang 4
Hinh 6. Bién dang rang Novikov sau khi dugc tao
hinh

3.2. Thiét lip mé hinh todn hoc mé ti bién dang
rang cua BRKT bi dong bang bdanh rdang sinh
Novikov

Sau khi d thiét ké dugc bién dang rang (T,,T,)
cia BR; va BR4. Dé tao hinh bién dang BR, va BR;
sao cho cac cap BR 1-2 va BR 3-4 cung mo-dun m
trong phan nay coi BR; va BRy 1a BR sinh dé tao hinh
bién dang ring cho BR; va BR; dbi tiép theo timg cip
tuong ing ciia hé BRKT co luge d6 ¢ Hinh 1.

Xét cidp BRKT 1-2, dé thuc hién tao hinh bién
dang rang cua BR, bang banh rang sinh Novikov theo
phuong phap d6i gia [11] ta coi BR, la gia con doan
0,0; 1a can mang BR) thuc hién 2 chuyén dong (xem
Hinh 7): (i) Quay quanh tam quay O; cia BR; mot
goc ¢r; (if) Quay quanh tam quay O; cia BR, mot
goc - ¢s.

Nhu vay, néu dat $/Oxxy222} 12 hé quy chiéu gan
trén BR,, thi khi d6 % duogc coi 13 hé quy chiéu co
dinh. Véi chuyén dong ctiia BR) nhu trén Gmg v6i mdi
diém K, trén 'y khi tham gia dn khdp v6i BR; sé hinh
thanh mot diém Ko trén ['> ciia BR, va dugc cho boi:

r = 2M02 OZM()lerK1 (18)
trong do:
cosgp, —sing, 0 O
sing, cosp, 0 O],
oo 0 1 0|
0 0 0 1
100 -4,
oM, = 01 0 O
1001 0
000 1
cos(p,(¢)) —sin(p,(¢)) 0 0
2 |:Sin(¢2(§01)) cos(p, (@) 0 0F,
. 0 0 1ol
0 0 0 1
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Hinh 7. Chuyén dong tao hinh giira banh rang sinh
Novikov va BRKT

Tuong ty 4p dung ddi v6i cip banh ring 3 — 4 ta
cling c6 phuong trinh x4c dinh bién dang I', cia BR3
theo cong thuc (17).

Tt nguyén ly hinh thanh duong lan cia hé BRKT
duoc xac dinh trong muc 2 thi cic cidp duong lan
(Z,,2,) va(2,,2,) luon lan khéng trugt trén nhau.

Mat khac, do budc rang dugc tinh trén vong lan vi
vay sO rang cia BR, va BR4 dugc cho boi:

Z =nz

{Zs =n,z,

thay z, va z, vao (19) ta c6:z, =80 , z, =54 . Hinh 8
1a bién dang ring ciia BR; va BR, sau khi thiét ké.

Hinh 8. Bién dang rang cia BRKT > va BRKT3 sau khi
tao hinh bién dang

(19)

3.3. Kiém tra diéu kién cat lem chdn rang

Khi gia cong banh ring phan dinh thanh ring an
sdu vao bién dang ciia BR 1am mét di mot phan chan
rang cia BR day duogc goi 1a hién tuwong cdt lem chéan
rdng, lem chan ring sé lam giam d¢ bén ring cia
ring trong qué trinh an khép ddc biét ddi véi BRKT
céc rang chiu lyc va mé men khong déu. Vi vay, khi
thiét ké bién dang rang can phai tranh hién tuong cit
lem chén ring, theo [6] dé khong co hién twong cit

16

lem chén rang thi phuong trinh sau phai dugc thda

man:
or, or, .
a;h Ve 8[;} Viany
| e _o (19)
Ulp) o do)| |F(g) S(p)de,
00,  dp, di| | 06, op, dt
trong do:
V. vén te truot tuong dbi tai diém tiép xuc

gitra thanh rang Novikov va BRKT khi xét trong hé
quy chiéu 9s{Osxsyszs}:

Vi <105, =S@)) o Q0
f(p,) xac dinh tir (16):
f(@;)=-r n,—(S(p,)—re In, 1)

Hinh 9. H¢ BRKT thuong sau khi hiéu chinh va hoan
thién thiét ké

Nhitng diém K € ', khong théa man hé dinh
thirc (19) 1a nhimng diém gay ra cit lem chan ring can
duoc kiém tra. Ap dung biéu thuc toan hoc da duoc
thiét 1ap & muc 2 va myc 3, sau khi kiém tra diéu kién
cét lem chan rang Hinh 9 1a hé¢ BRKT ring thing bién
dang Novikov sau khi hiéu chinh so v&i bo thong sd
thiét ké duong lin ban déu cho ¢ muc 2.3 nhu sau:
2, co: a, =444 mm, b =35mm;

X,c0: a,=289mm, E,=05mm; cip BRKT 1-2
co: A, =58.99mm; BRKT 3-4 ¢ 4,, =81 mm.

3.4. Quy trinh thiét ké hé BRKT thwong bién dang
Novikov

Tur nhitng nghién ctru da trinh bay o trén, trong
muc nay dua ra quy trinh tong quat trong thiet ké hé
BRKT c6 bién dang Novikov nhu sau:
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Buwéc I: Thiét ké dwong lan ciia hé

+ Xac dinh duong lan X' », X3 theo cong thure (6, 9) va
khodng cach truc 4,,4,, theo cong thuc (7, 10).

Trong truong hop tong quét c6 thé xac dinh theo cong
thuc (2 - 4).

Budéc 2: Thiét ké bién dang rang ciia BR chi dong
bang thanh rang sinh Novikov

Tir thong sd thiét ké cua thanh ring sinh
Novikov dugc cho boi cong thie (12), ta c6 phuong
trinh toan hoc mo ta bién dang rang ciia BR chu dong
dugc cho boi cong thirc (15, 16). Tuy nhién, khi phén
b6 ring néu sb rang ciia BR chu dong la so nguyén
duong thi tiép tuc sang budce 3, con néu sé rang cua
BR chu dong 1a s6 thap phan thi chon phan nguyén va
hiéu chinh thong sb thiét ké dudng lan theo cong thirc
(17) va quay vé bwée 1 dé xac dinh lai bo thong sd
thiét ké duong lan ctia BR chii dong.

Buwdc 3: Xac dinh bién dang rang cia BR bi dong
bang banh ring sinh Novikov. Sau khi xac dinh duoc
bién dang rang cua BR bi dong, dung cac banh rang
nay lam BR sinh dé tao hinh cho BRKT an khop dbi
tiép theo cong thirc (18). Tuy nhién, can kiém tra didu
kién cét lem chén ring thong qua cong thirc (20). Néu
khong théa man (tike ¢é hién twong cdt lem chdn rang
xdy ra) thi phai phan bd lai sb riang va hiéu chinh
thong s thiét ké thanh rang ma van khong thoa man
thi quay lai budc 1.
5. Két luan

DPiém méi cua nghién ctu nay la tmg dung
thanh rang sinh va BR sinh Novikov trong viéc tao
hinh bién dang riang cia cac cap BR trong h¢ BRKT
thuong c6 bién dang rang kiéu Novikov ma trong qua
trinh nghién ctru vé BRKT chung toi chua thay mot
cong bd nao dé cap den vén d& nay. Uu diém cua
nghién ciru nay 1a chi can dung mot dao thanh ring dé
tao hinh cho mot cdp cho cap BRKT thay vi phai dung
hai dao thanh rang c6 bién dang ngugc nhau nhu da
trinh bay trong [9]. Ngoai ra, nghién ctru nay con dua
ra mot quy trinh thiét ké cac hé BRKT thuong co bién
dang 1a cac cung tron kiéu Novikov trong nhing tmg
dung can tai 16n.

Loi cam on

Nghién cfl"u nay fiuqc tai tr(_)r’béri B¢ giao duc va
Pao tao trong de tai cap By, Ma so B2019-BKA—-09.
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