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Abstract

This study presents a method of shaping the tooth profile of an oval gear pair with the modified cycloid profile
of the ellipse. The driving oval gear was shaped by a rack cutter with the profile of an improved cycloid, and
the tooth profile of the driven oval gear was shaped by a shaper cutter to ensure that gear pair will mesh
accurately with a function of transmission ratio. Mathematical model of the oval gear pair was established
according to the theory of the non-circular gear with consideration to the conditions of the design parameters
to avoid undercutting and tooth distribution of the oval gear. An improved pair of cycloid oval gears is designed
and manufactured according to the results of the theoretical calculation. Furthermore, this gear pair is
specifically applied to a Roots-type compressor to demonstrate its applicability in special cases where the
traditional cylindrical gear pair cannot be replaced.

Keywords: Oval gears, modified cycloid profile, non-circular gear, rack cutter, shaper cutter.
Toém tat

Nghién ctru nay trinh bay phuong phép tao hinh bién dang réng cta cdp banh réng 6-van tua elip bing duong
xycloit cai tién cua elip. Trong doé, banh réng chi déng duwoc tao hinh bang thanh réng sinh c6 bién dang la
duong xycléit cai tién, con bién dang réng cta banh réng 6-van bj déng duwoc tao hinh bang banh réng sinh
cht déng dé dam bao cdp bénh ring &n khép theo ding ham truyén. Phuwong trinh bién dang réng cda cap
banh réng 6-van tua elip duoc thiét Iap theo ly thuyét &n khép cla bénh réng khéng tron va xét dén diéu kién
clia cac théng sé thiét ké nham tranh cét lem chén réng va phén bé rdng ctia banh réng o van. Mot cép banh
réng 6-van bién dang xycléit cai tién duroc thiét ké, ché tao theo két qua nghién ctru ly thuyét cta bai bao
duoc (ing dung cu thé cho mét may nén kiéu Roots dé minh chirg cho kha ndng (g dung ctia cdp banh
réng nay trong nhirng tr:ong hop dac biét ma cép banh réng tru tron truyén théng khéng thé thay thé duoc.

T khéa: Banh ring 6-van, bién dang xycldit cai tién, banh réng khéng tron, thanh réng sinh, banh réng sinh.

1. Pit van dé

Banh rang 6-van (BROV) la mot truong hop dac
biét cua banh rang khong tron (BRKT) méac du da duoc
nghién ctru phat trién tir thé ky thir 14 [1]. Nhung do
thiét ké phirc tap va kho khin trong ché tao ma loai
BROV chua duoc ing dung pho bién. Bat dau tir thé
ky 21 v&i sy phat trién cua cac phuong phap gia cong
hién dai, cdc mdy cong cu gia cong diéu khién s6 véi
d6 chinh xac cao, banh rang 6-van bat dau dugc nghién
clru va phat trién cho cac kich ban g dung khac nhau.
Guo va dong nghiép [2] da ing dung BROV thiét ke
co cAu may céy lta. Tiép theo d6 Zhao [3,4] di cai t1en
cac BROV trong hé BRKT kiéu hanh tinh cua may chy
lua ciia Guo dé phat trién sang cdy céc loai rau an la
khac. Nhom ciia Ottaviano [5] da nghién ctru phat trién
cdp banh rang hinh bau duc trong may bom mau co
hoc ting dung trong phau thuat tim. Nghién ctru cia Xu
va Emura [6] da ung dung cac banh ring elip trong
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thiét ké co cu danh 14i cua robét tr hanh kiéu banh xe
v.v.. Cho dén hién tai c6 thé nhan thy c¢6 hai xu huéng
thiét ké BROV cho cac kich ban tng dung khéc nhau:
(i) Thiét ké banh ring elip co truc quay & tiéu cu cua
elip [7,8], (ii) Thiét ké BROV c6 truc quay tai tim hinh
hoc cua hinh 6-van [9,10]. Cdn tao hinh bién dang rang
c6 hai phuong phap chinh d6 la: (a) Tao hinh va gia
cong BROV bang phuong phap banh ring sinh [11],
(b) Tao hinh bién dang banh ring bang thanh ring sinh
[8,10]. O phuong phép thir hai nay c6 hai dang thanh
rang sinh d6 1a (i) thanh rang sinh c6 bién dang 1a cung
tron [7,9] dé tao bién dang rang cia BROV kiéu
Novikov va (ii) bién dang hinh thang c4n dé tao bién
dang ring ciia BROV c6 bién dang than khai truyén
thong [7,12]. Tuy nhién ca hai bién dang trén déu gip
mot nhuoc diém d6 13 xudt hién nhon dinh rang & vi tri
ban truc 16n cia BROV. Pé khéc phuc hién tuong nay
Bair [12] da dich chinh duong thanh rang sinh. Tuy
nhién, giai phap nay lai gy ra khe ho canh rang trong
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qua trinh an khép va tdng khoang céch truc cua hai
BROV dan dén sau khi dich chinh s€ cé sai s6 ham
tmyén, con khi goc ap lyc nho lai xuét hién cét chan
ring. Vi vdy, truong hop nay chi phii hop voi thiét ké
bom banh rang. Con khi thay bién dang thanh rang
hinh thang bang cac cung tron [9] thi ta di cai thién
dugc hién tugng nhon dinh rang va cit chan rang
nhung lai giam chiéu cao rang. Dé khic phuc nhiing
nhuoc diém trén trong nghién clru nay chung t6i st
dung duong xycloit cai tién kiéu elip dé 1am bién dang
ring cia BROV din dong cho mot loai may nén kleu
Roots c6 hai réto dugc dan dong theo mot ham truyen
bién ddi theo thoi gian nhu duoc mé ta trén Hinh 1.

Réto 2
BROV chut djng

BROV bj dong

Hinh 1. M4y nén kiéu Roots dan dong bang cip BROV

Bién dcmg|} A
dinh ring |

SN

Hinh 2. Tao hinh bién dang rang

Dé giai quyét van dé néu trén ndi dung bai bao
trinh bay: (1) Thiét 1ap phuong trinh bién dang ring
cia BROV chii dong bang phuong phép thanh ring
sinh, ¢ dam bao qua trinh an khép BROV bi dong
dugc tao hinh bang banh ring sinh (RROV chu dong);
(2) xac dinh diéu kién cua cac thong sb thiét ké hinh
dang hinh hoc BROV dé tranh cat lem chan ring va
phan b6 s6 rang; (3) Ché tao thir nghiém cap BROV
dan dong cho mot loai may nén kiéu Roots mdi nham
minh chig cho kha nang tng dung cia BROV cho
nhimg truong hop déc bi€t ma banh rang try tron
truyén thng khong thé dap tmg.

2. Phuong trinh bién dang rang cia thanh ring
sinh

Phén bién dang rdng cua thanh rang sinh /7 1a
quy tich cia mot diém K ¢6 dinh trén elip sinh Sz, khi
2r lan khong trugt vai duong trung binh A cua thanh
rang sinh.
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Nhu vay, khi 2 lan khong trugt phia trén A sé
hinh thanh bién dang chan rang, con khi 2% lan khong
truot phia dudi A4 s€ hinh thanh bién dang dinh rang
nhu duge mo ta trén Hinh 2. V§i nguyén Iy hinh thanh
bién dang rang nhu trén, tr Hinh 3 goi 4 {O,x,y,}1a hé
quy chiéu ¢ dinh gin trén A, $.{0,x,y,}1a hé quy
chiéu dong gin tai tim O, cua elip sinh 2z v6i O
trung véi ban truc lon.

wig) e

Hinh 3. Tao hinh bién dang rang

I, 14 diém tiép xuc gitra elip sinh 2 va A trong qua trinh
2 lan khong trugt voi 4, khi d6 phuong trinh bién
dang rang thanh rang sinh dugc cho béi:

N, =1 1, +Mr (1)
trong do:
r = [O —-a O]T;

ro, =[u,() uy(9) 0]';
rl‘z[”1(¢) 0 O]T;

cos f(#) sinfp(¢) O
‘M, =| —sin B(§) cosf(¢) 0|;
0 0 1

u(p) = J v ($) +[ rf;¢)] d¢ do didu kién lan

1_ 2
khong trugt ctia X5 so véi 4; r.(p)=a /%
1-¢g"cos”™ ¢

2 2

[14] 1a ban kinh cuc cia 2¢ voi ¢ = —cona, b

a
lan luot 1a ban truc 16n va ban truc nho cua 2g;

Uy (9) = u, (9) + 1y (P)sin(f— ),
us () = 1 (9) cos(f — )

p=0+u —% la gbéc quay cua elip sinh 2¢ quanh tdm

Oc; pu= arctan( 7 (9)
dr

y/dg

sinh 2% tai diém ti€p xtc Ps; con ¢ la goc cuc cua 2.

j [8] 1a goc tiép tuyén cua elip

Sau khi bién ddi va rit gon (1) dugc viét lai:
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X uy(¢)—asin B
L, = Vk, | = (=D¥s;(p)—acos B
0 0
Trong phuong trinh (2) g = 0khi /7 1a phan bién

)

dang dinh rang cua thanh rang sinh va g =1khi /71a
phin bién dang chan ring cta thanh ring sinh.

Tir nguyén ly hinh thanh 77 céc thong s6 thiét ké
cua thanh rang sinh dugc xac dinh:

Budc rang trén duong trung binh:

) =t+w=22erg<¢>2+[M] 7N

d¢
trong do6 ¢, w 1an luogt 1a chidu day ring va chiéu rong
ranh rang t =w.

Chiéu cao ring:
h=h,+h, =4a 4

V6i hy, h, 1an lugt 1a chidu cao chan rang va chiéu cao
dinh ring h, =h, =2a

Mbdun dugc dinh nghia:
m, =2 (5)
V1

3. Thiét ké cip BROV din dong réto ciia may nén
kiéu Roots
3.1. Phwong trinh dwong lin doi tiép

Twu Hinh 4 goi a;; 14 khoang cach truc cua cap
BROV; X, %, lan lugt 1a duong lan cia BROV chu
dong va bi dong; ri(¢ 1) 1a ban kinh cuc cua X, tai
diém P;, con r2(¢ (¢ 1)) 1a ban kinh cuc cua 2, tai
diém Py ¢ 1, ¢ 2(¢ 1) lan luot 1a goc quay ciia BROV
chu dong va bi dong quay quanh tdm cua tung banh
rang.

Theo [13] ddi véi cap banh ring din dong phai
cung ham truyén vai cap ré-to cliia may nén. Vi vay,
duong lan 2 cia BROV| phai c6 phuong trinh dudng
O-van tya elip nhu doi voi cap roto:

n(#) =2ab, ((a, +b)—(a,~b)cos24) " (6)

o day ai, b, lan Iuot 1a ban truc nhé va ban truc 16n cia
2 trén BROV va ctia r6to.

Do diéukién X, %, lan khong trugt trén nhau tai
tdm an khop / phuong trinh duong lan cia BROV dugc
cho béi:

1 (4,(8)) = a, —2ab, ((al +b,)—(a, —b)cos2¢, )7]

¢2(¢1):T 2apb, ((a, +b,) - (a, ~b)cos 24,) | _I}M
o\ @, —2ab, ((al +b)—(q _b1)0052¢1)

@)
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Khoang cach truc a;» ctia cip banh ring O-van duoc xac
dinh boi:

f(nl’anI) =
ﬂj( 2a,b, ((a, +b,)— (@, ~b,)cos 24, )
0

- de¢,—2rx
a,, —2ab, ((a1 +b,)—(a, —b,)cos 2¢1)

®)

Hinh 4. Cap duong lan dbi tiép

yih va 1)
B vi(¢1) e
; —
v KR §
. 1 i
LA NG % [
}-” - I FT -~
e Z
e
%
P’ BL— X1 N
g T
i i I 5
' v S\
01 T :\1‘
Yr S
S
Xr <
0 é A 4 A4
]

Hinh 5. Tao hinh bién dang rang

3.2. Tao hinh bién dgng rang ctia bdnh rang 6-van
chii dpng bang thanh rang sinh
3.2.1. Thiét ldp phwong trinh bién dang rang ciia banh
rang O-van chu dong

Dé thiét 1ap phuong trinh bién dang ring I', cia
BROV, ta xét hé quy chiéu ¢6 dinh 4,40,x,y,} gin
lién véi gia va goi 3 {0,x,y,}1a h¢ quy chiéu dong gin
trén BROV; nhu dugc m6 ta trén Hinh 5.

Chuyén toa do diém Kr bt ky trén I, ciia thanh
rang sinh trong hé quy chiéu 3{0,x,y,} vé hé quy
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chiéu &{0,x,y,} cia BROV; ta c6 phuong trinh bién
dang rang cia BROV:

Iy = leMﬁ 199 9

trong do

cos () sinfi(4) Avi(4)sinf(4)
Ml/’: —sinf,(4) cosf () Avi(g)cosS(4) |,
0 0 1

v,(¢)

M Y ry duoc xac dinh tr (8),

fr o

1
Avy(¢)=v, —vy(¢) la khoang dich chuyén cia tim

1 0
=0 1
0 0

quay O; theo phuong yr v6i vrla khoang cach ¢b dinh
tir Oy dén O vy(#) = 1,(¢y)cos(, — ) 1a khoang

dich chuyén cua tim O; cia BROV 1 theo phuong y;

khi diém 7 trén X, dich chuyén dén vi tri I,
v,(4) =v,(¢)+7(¢)sin(B, —¢)1a khoang tinh tién

theo phuong xrcia thanh rang; £, =¢ + 1, —% la géc

xoay ctia hé quy chiéu 9 {O,x,y,} so véi hé quy chiéu

4,{0,x,y,} trong chuyén dong tao hinh véi

1(4) NI
=arctan| ——"— | 1a gdc tiep tuyén tai /.
H [ dr | d¢ ] g p tuyen (3
Khai trién (8) phuong trinh bién dang rang I
cua BROV, duoc viét lai:
r, =
(v, () = x¢ (P))sin B, (4) + (vs () + i (9)) cos B, (¢))
(v (9) + yi (9))sin S,(¢) — (vs() — X (9)) cos B,(¢)
(10)
Mbi quan hé giita hai thong s6 ¢ va ¢ dugc xac
dinh thong qua diéu kién déi tiép [15]:

nv, =0 (11)

trong d,(') n 1a véc to phap tuyén chung cua C,f;'lp bién
dang doi tiép (17, 17) tai K, con V,; la van toc truot
tuong dbi giira hai bién dang (77, 77) tai diém an khép
K. Véc to n duoc cho boi:
or, (9)
0¢

voi k=[0 0 I]T, con V,, duge cho boi:

xk (12)

(13)

_ t
th - a)r x rPK
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trong d6 @, = @k, 1a van téc goc cia BROV 1 so véi
hé¢ quy chiéu &{Oxy} cla thanh ring, con
‘rPK = (u, () - Xk, )i, + Yk, Ji

Sau khi bién d6i V,; duoc cho bai:

~Vx, (#)
V, =0
vi(#)—xg (9)
Thay (13, 14) vao cong thuc (12) va riat gon ta co:
f(@.4)= vaR (¢)yKR (P)+ kaR (D), (4) — Xk, (#)=0
(15)

Giai (14) ta xac dinh dugc mbi quan hé giira @ va ¢
cua BROV 1 véi thanh rang.

(14)

3.2.2. Phdn bé rang va diéu kién tranh cdt lem chan
rang cua BROV chu dong

Do diéu kién lan khong truot cia A va X, nén
budce rang p; trén vong chia BROV 1 béng budc rang
p: trén duong chia thanh rang sinh:

p=p =L+w=t+w=2C, (16)
Khi d6 sb ring ciia BROV 1 dugc cho boi:
C
z, =—- (17)
P

trong d6 C, = ‘f\/rl 4) +(%¢¢l)j d¢, 1a chu vi cia

1

duong lan X,

3.2.3. Piéu kién tranh cdt lem chan rang cua BROV
chu dong

Trong qué trinh tao hinh bién dang rang cia
BROV, bang thanh ring sinh, thanh ring khong cat
lem vao chén rang cia BROV 1 thi phuong trinh bién
dang rang cua thanh rang sinh phai théa man :

de ()
= d¢ " #0

I I@) a4

o o¢ dt (18)

dy (@
, = ¢ N #0

oav(P) o (B)d4

o o¢, dt

voi V., V,, lacac thanh phan ciia van téc trugt trén

bién dang thanh rang /7 tai diém tao hinh K, dugc xéc
dinh tir phuong trinh (13).
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3.3. Tgo hinh bién dgng rang ciia BROV bj dong
bang banh rang sinh
3.3.1. Thiét ldp phuwong trinh bién dang rang cia
BROV bi dong

Dé thiét 1ap phwong trinh bién dang ring cia
banh BROV bi dong, xét trong hé quy chiéu co dinh
8,40,x,y,}va goi ${0,x,y,} 1a h¢ quy chiéu dong
gén trén BROV 2 nhu duge mé ta trén Hinh 6.

i, (@) Vs

Hinh 6. Tao hinh bién dang rang cia BROV, bi dong
bang banh rang sinh

Chuyén toa d0 diém K, e I , cia BROV]| trong
h¢ quy chiéu 9 {O,x,y,} vé hé quy chiéu & {0,x,y,}

cua BROV; bi dong ta co6 phuong trinh bién dang rang
cua BROV2:

Iy = MZ/.Mf1 g (19)
cosg sing O
trong d6 M,, =| —sing, cos¢ O/,
0 0 1

cosg,(¢) sing,(4) a,

M, =|-sing,(¢) cosg(4) O |, con ry duoc
0 0 1
xac dinh tr (10).

Sau khi khai trién (19) phuong trinh bién dang
rang I", cia BRKT: dugc viét lai:

er =

Xk, (¢))cos(¢, +¢,) + Yk, (¢)sin(¢ +¢,) +a,, cos ¢,
Xk, (4)sin(¢, +¢,) + Yk, (¢)cos(¢, +¢,) +a,, sing,
(20)
Trong (20) mdi quan hé o, (4) gilta @, va ¢
duoc xéac dinh boi (7).
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3.3.2. Théng sé thiét ké ciia BROV b dong

Do diéu kién lan khong trugt ciia X, va X, nén
budce rang p; trén vong chia BROV, phai bing budc
rang p; trén vong chia BROV:

p=p=L+w =t +w =2C,

@n

Do d6 s6 ring z; cia BROV, va BROV, phai
bang:

Z, =nz

(22)

3.3.3. Piéu kién tranh cdt lem chdn rang cua BROV bj
dong

Theo [8] dé trong qué trinh tao hinh bién dang
clia banh ring sinh khong cit lem vao chén rang cia
banh rang dugc tao hinh thi phuong trinh bién dang
rang phai thoa man:

)y,
A, = % =0
>@) ISP dh
op o4 di o
dy, (4) y
A, = 9 ' =0
9@ o (4)dg
o¢ o¢  dt

v6i V,,,, V,, 1a céc thanh phan cua van toc trugt V,,
trén bién dang thanh rang 77 tai diém tao hinh K. Vv,

duoc cho boi:

V., (24)

_((l)ml - (2)(01)><r1(1 _(a12 x (2)(”1)
Sau khi khai trién cong thirc (23) va bién d6i thi:

(1+0,(8)) v (0) =iy, (4)sing,
2= . . (25)
(1 +i, (4, ))xk. (0)+ay,i, (¢)cos g,

Véi

. 2a,b, ((al +b)—(a, — b)) cos 24, )71
121(¢1) = =]
a, —2a,b, ((a1 +b)—(a —bl)cos2¢l)

4. Thiét ké va ché tao cip BROV din dong may nén

Theo [13] réto ciia may nén kiéu Roots dugc hinh
thanh theo nguyén ly cap banh rang xycléit nhu duoc
md ta trén Hinh 7 trong d6 cdp duong lan (2, 23) dugc
hinh thanh tir duong O-van tya elip cho bai (6).

Tir Hinh 7 v6i thong s6 thiét ké ciia may nén,
duong lan O-van tya elip 5, ciia roto; ¢ thong sé kich
thudc: a,; = 50 (mm), b,; = 30 (mm) va khoang cach
truc a;> = 80 (mm), duong tron sinh Xcsbién dang roto
¢6 ban kinh 7 = 10,29 (mm) va mdi quan hé giira goc
quay cua rotos so vdi roto; dugc mo ta trén Hinh 8.
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-

——f -

N
Khoang hat >

Hinh 7. Nguyén 1y hinh thanh r6-to ciia may nén kiéu
Roots

Bang 1. Thong s6 thiét ké thanh ring sinh bién dang
xycloit cai tien cia elip

Tén goi hlfeyu Gié tri
Ban truc 16n 2 (mm) a 1,0
Ban truc nhoé 2z (mm) b 0,7
Mo6dun m 34
Budc rang trén duong chia (mm) Di 10,8
Chiéu day rang (mm) t 5,4
Chiéu rong rinh ring (mm) w 5,4
Chiéu cao rang (mm) h 4,0
Chiéu cao dinh ring (mm) ha 2,0
Chiéu cao chan ring (mm) hy 2,0

1.8 , , : : : : Béng 2. Thong s6 thiét ké cip BROV bién dang xycloit
| ; ; i ; cai tién cua elip
O I A VI freeees [ A G b
| i\ N Ky BR
1.4 p=-=-=-1 | S i ARRR o N SRR Tén goi hiéu BR 1 2
8 12 f---f foeeen e R— - A N — Ban tryc 16n 3> (mm) ar | 500 | -
Lok IS 5 VO Y SN S W S Bén truc nhé % (mm) b | 300 | -
’ : ! | ' | Médun m | 34 | 34
A R W A S VR ,
: ; ; . S6 rang z 24,0 | 24,0
0.6 “ :
0 1 2 3 4 5 6 7 y¢ rang trén dud
’ ‘ Bl;r::(c r;zgg trén duong » 10.8 | 10,8
Hinh 8. Ham ty s6 tuyén gitra hai roto ciia may nén
kiéu Roots Chiéu day rang (mm) t 54 | 54
4.1. Thiét ké cdp BROV déin dpng réto ciia mdy nén Chidu rong rinh rang (mm) W 54 | 54
Do cap banh rang d?lp dong phai cing ham truyén Chiéu cao rang (mm) h 4,0 4,0
v&i roto nham dam bao dan dong cép roto ciia may nén = —
an khop dung va khong bi va dap. Do d6, thong so thiét Chiéu cao dinh rang (mm) ha 2,0 120
ké dudng lan X; cia BROV dugce chon tring véi thong Chidu cao chan ring (mm) hy 2,0 | 2,0
s0 duong lan %,; cua rdto; va voi khoang cach truc -
a;2 = 80 mm thay vao (6, 10, 20) va kiém tra dicu kién "o, ]
cat lem (18, 23) cling nhu phén b6 so rang trén moi v
BROV (16, 21, 22). Tir d0 ta tinh toan s6 dé xac dinh i
dugc cac thong so thiet ké cua thanh rang sinh va cap 7 B
BROV, va BROV; nhu duoc tong hop trong Bang 1
va Bang 2. Trén co s6 do ta c6 ban ve thiét ke duoc mo6 777 (2]
ta trén Hinh 9 va tir Hinh 9 nhén thay cac rang trén ] ixes
banh rang O-van déu nhau vé hinh dang hinh hoc cling ]
nhu kich thude, khiac phuc dugc hién tugng rang

khong déu ¢ céc nghién ctru truyén thong khi st dung
duong than khai cua duong tron lam bién dang rang
cua BRKT no6i chung va banh rang O-van ndi riéng.
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SECTION A-A
SCALET:1

Hinh 9. Ban v& thiét ké cip BROV dan dong réto may
nén
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4.3. Ché tgo thir nghi¢m cip BROV din dong mdy
nén

Vit liéu ché tao cap BRKT la thép tim 40X, trudc
khi gia cong dé dam bao do vudng goc giita bién dang
ring, tryc banh ring véi mat du, phoi dugce mai phing
hai mat trén/duéi biang may mai phing NIPPEI
TOYAMA Type SFG-30/60 (Nhat Ban) voi thong sd
cong nghé khi mai: van tbc truc chinh
n = 1800 (vong/phiit), chidu sau cat £ = 0,05 (mm), toc
do tinh tién ctia phdi v, = 20 (m/phut), luong chay dao
doc sq= 30 (m/gidy). Sau d6, 16 truc va hai 16 dinh vi
08 mm dugc gia cong trén may cit diy ST3240VM
(Pai Loan). Hai 15 dinh vi duoc ché tao nham muc dich
dinh vi chinh xac vi tri cia banh rang khi 1at mat gia
cong do chiéu sdu cit cua dao khong du. Bién dang
rang dugc gia cong trén may phay CNC HITACHI
SEIKI VS40 (Nhat Ban) gébm ba nguyén cong phay
tho, phay ban tinh va phay tinh vdi cac thong s6 cong
ngh¢ gia cong dugc mo ta trong Bang 3.

Bang 3. Thong s6 cong nghé gia cong BROV

Neuyén Thong s6 Gia tri
cong
ALK . 1500
Van toc truc chinh (vong/phiit)
Chiéu sdu cit 0,5 (mm)
Phay tho
Luong chay dao 200 (mm/phut)
Loai dao: NACHI GRERS10-Dc10-
125-L75- Ds10-N4
A A , 1800
Van toc truc chinh (vong/phiit)
Phay ban | Chicu sdu cat 0,2 (mm)
tinh Luong chay dao 150 (mm/pht)
Loai dao: NACHI AGHV4-Dc4-112-
L60- Ds8-N4
A A , 3000
Van toc truc chinh (vong/philt)
Chiéu sau cat 0,05 (mm)
Phay tinh
Luong chay dao 75 (mm/phut)
Loai dao: NACHI AGHV4-Dc4-112-
L60- Ds8-N4

Phuong phap ga dat, kiém tra, va cic nguyén
cong gia cong dugc mo ta trén Hinh 10, con Hinh 11
la cap BROV sau khi ché tao thir nghiém.

Hinh 11c 1a cap BROV bién dang xyclit cai tién
clia nghién ctru nay sau khi thay thé cip BROV bién
dang than khai. Tir Hinh 9 va Hinh 11 cho thiy bién
dang ring cta cip BROV sau khi dugc thiét ké, ché
tao theo dudng xycloit cai tién da khic phuc dugc hién
tuong rang khong déu cia BROV bién dang than khai
truyén théng rang & vi tri 7 nho hon & vi tri II
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(Hinh 11b). Ngoai ra, tir Hinh 11 b, ¢ cho thdy ddi voi
cip BROV bién dang xycldit cai tién sé rang it hon z
=24 dan dén kich thu6c va hinh dang ring to hon so
v6i BROV bién dang than khai ban ddu z = 34 ring.
Diéu d6 lam ting kha ning tai cua bd truyén dong,
trong khi BROV bién dang than khai khong thé ting
kich thu6c rang boi bi han ché boi diéu kién cit lem
chan rang va gbc ap lyc thanh rang sinh.

Hinh 10. Cac nguyén cong gia cong BROV véi (a)
nguyén coéng mai phang, (b) kiém tra do phang va
vuodng goc, (c) kiém tra giita cac nguyén cong phay ban
tinh va (d) phay tinh BROV.

Hinh 11. Anh chyp méay nén kiéu Roots v&i (a) Budng
chira céip banh ring dan dong, (b) cip BROV bién dang
than khai ban dau va (c) cap BROV bién dang xyclbit
cai tién sau khi ché tao thay thé

5. Két ludn

Tir nhitng két qua nghién ctu 1y thuyét va thuc
nghiém, nghién ctru nay ¢ nhitng déng gop cu thé sau
day: (1) Pa thiét 1ap dugc mé hinh toan hoc bién dang
ring cia BROV bang dudng cong xycloit cai tién, véi
bién dang nay ta da khic phuc dugc hién twong ring
khong déu ¢ cac vi tri khac nhau trén BROV. Vi két
qua nghién ciru 1y thuyét duge thuc hién boi -nghién
clru nay c6 the xdy dung cic md dun phin mém tinh
toan thiét ké sé tu dong cac loai BROV thong qua cac
diéu kién bién da duoc thiét lap, (2) Véi két qua ché
tao thuc nghiém cho thay tiém nang cia cac loai
BROV hoan toan ¢ thé duoc img dung trong cac kich
ban ung dung ma banh rang try tron tmyen thong
khong thé thay thé hoac thay thé thi phai pho1 hop cac
banh ring thanh hé rat phirc tap nhu: co ciu ciy trong
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may ndng nghiép, co cau gat nudc mua 6 t6, b bién
d61 vo cap CVT cua 6 to v.v..

Tuy nhién, viéc phat trién cac loai BROV véi
bién dang méi dugc dé xuit boi nghién clru nay can
phai dwoc xét vé kha ning tai, tbc dd mon v.v.. ddy la
nhiing van dé ma ching t6i dang tiép tuc nghién ctru
va phat trién trong tuong lai.
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