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TOM TAT

Maéy mai rang dwoc sir dung trong gia cong dé ndang cao dé béng va dé chinh xdc bé mat
rdng ciia cac banh rang da nhiét luyén. PG chinh xdc dong hoc ciia cde xich truyén déng la mét yéu
16 dnh huéng Ién dén dé chinh xdc ciia banh rang gia cong. DY chinh xdc budc rang dege quyét
dinh béi d chinh xdc ty s6 truyén cia khdu diéu chinh xich bao hinh ciia may. Trong néi dung bai
bdo nay sé trinh bay viéc tmg dung mdy tinh dé tinh toan diéu chinh déng hoc xich bao hinh ciia

mady mai rang nham nang cao do chinh xac gia cong trén may.

Tur khoa: Gia cong rang; Mai rang; B chinh xdc; Ty sé truyén; Xich dong hoc; Banh rdang
thay thé; Diéu chinh déng hoc.

ABSTRACT

Gear grinding machines are used in machining to improve the surface finish and accuracy
of the teeth of heat-treated gears. The kinematic accuracy of the transmission chains is a factor
that greatly affects the accuracy of the machined gears. The pitch accuracy is determined by the
accuracy of the gear ratio of the machine's blanking chain adjustment. This article will present the
application of computers to calculate the kinematic adjustment of the blanking chain of the gear

grinding machine to improve the machining accuracy on the machine.

Keywords: Gear machining, Gear grinding; Precision; Gear ratio;, Kinematic chain;

Replacement gear, Kinematic adjustment.
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1. PAT VAN PE

Gia cong rang trén may mai rang nhic
lai sy an khop cua bd truyén thanh rang-banh
rang. So d6 gia cong tao hinh bién dang rang
biéu dién trén hinh I [1]. D4 mai dia quay n, dé
tao van tdc cit va chuyén dong chay dao tmh
tién S,. Phéi banh rang quay n,va chuyén dong
chay dao tinh tién S,. Trong qua trinh gia cong,
da mai dong vai tro la rang cua thanh rang va
phoi dong vai tro 1a banh ring. Chuyén dong
quay cua phoi thyc hién qua trinh phan d6 va
cung v6i chuyén dong tinh tién cua nd dam bao
thuc hién qua trinh bao hinh dé tao hinh bién
dang rang. M01 quan hé giita hai chuyén dong
n.vas, la yéu t6 quan trong dam bao do chinh
Xac buoc va bién dang rang. Trén mdy mai
ring, quan hé giita hai chuyén dong nay duoc
thuc hién béng lién két dong hoc cua xich bao
hinh. Do vy, ta can phai tinh toan diéu chinh ty
s truyén trong xich dong hoc bao hinh nay voi
do chinh x4c cn thiét thi méi dam bao duge do
chinh xé&c budc va bién dang cta banh rang gia
cong.

—_ 5

Hinh 1. So dé tao hinh bién dang rdang

2. PIEU CHINH PONG HQC XiCH BAO
HINH MAY MAI RANG

So do cau tric dong hoc may mai riang
nhu hinh 2 [2]. Phuong trinh dong hoc cua xich
bao hinh nhu sau:

% X149 X % Xlg g Xy g3 XI, XAy 15 XE,,, =700,
Trong do:
- m_: M6 dun mat dau cua banh ring gia
cong;
- Z: S6 rang cta banh ring gia cong;
-1 Cong thirc diéu chinh ctia xich phén
do.

i, dugc tinh toan tur phuong trinh dong
hoc x1ch phan do:

. . Z,
Flon Xlg o X1 X1 = —
z0 A bgg XLy Al :
’ VA
Ta co:
. z,
ly=Cy.7
O day:

-Gy Hang s6 ctia xich dong hoc;
: S6 vong quay ciia banh ring Z,
trong mot chu ky gia cong;
-Z: S6 ring quay phan do cia phoi
trong mot chu ky gia cong.

Thay iy vao phuong trinh dong hoc cua

xich bao hinh trén, ta s& rat ra cong thuc didu
chinh cua xich bao hinh la:

i, =C,.m,.Z,

Trong do: C_la hang s6 cta xich dong
hoc.
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Hinh 2. So' do cdu triic dong hoc mdy mai ring

Dé c6 thé dam bao duoc ty sb truyén
chinh xac, khau di€u chinh xich bao hinh i _cua
may mai rang st dung co cau banh rang thay
thé:

. ad C
% - X
b d

Trong d6: a, b, c, d 1a sb rang cua cac
banh rang thay the, dam bao diéu kién:

a+b>c+(20:25) vac+d>b+(20:25)[3]

Viéc tinh chon sb rang a, b, ¢, d cia cac
béanh ring thay thé quyét dinh dén d6 chinh xac
ty s6 truyén cua xich dong hoc va né anh huong
dén d6 chinh xac budc rang clia banh ring gia
cong. Néu sai s6 bude rang cho phép cua banh
rang la f .thi khi chon cac banh rang thay thé a,
b,c,d can thoa mén diéu kién:

c
M, ————— X — X —

N
C.xZ b d T

3. UNG DUNG MAY TINH VAO TiNH
TOAN PIEU CHINH PONG HQC

3.1. So do tinh toan

Pé xac dinh a, b, ¢, d, ta co thé st dung
nhiéu phuong phap khac nhau, trong d6 phuong
phap ding may tinh dé tinh toan sé& cho két qua
nhanh chéng, chinh xac va thuan lgi trong st
dung. Hién nay, c6 nhiéu phan mém c6 thé ap
dung dé 1ap trinh tinh toan nhu Turbo Pascal,
1ap trinh C, Foxpro, Matlab, Excel... Trong noi
dung nghién ciru & day, tac gia st dung ngdén
ngir 1ap trinh Turbo Pascal dé 1ap phan mém tu
dong cho qua trinh tinh toan.

So do thuat toan tinh banh rang thay thé
khi mai rang nhu hinh 3 [5], [6]. Cac thong sd
can nhép vao chuong trinh 1 hé sd C cua may,
mo dun m,, s6 rang phan d¢ Z,, sai sd bu0’c rang
cho phép f , SO rang cua cac banh rang thay thé
[Z] cua may Chuong trinh tinh toan s& dua ra
két qua 1a s6 rang cua cac banh rang thay thé a,
b, ¢, d dam bao ty sd truyén yéu cau.

t=mm,

Nhap théng sé
erm;= Z:'fp:”[ZI]

ab,cd

Hinh 3. So do tinh todn banh rang thay thé
3.2. Lap trinh tinh toan

Lap chuong trinh tinh toan ty dong cho
xich bao hinh cua may mai rang 5n84. Cong
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thirc diéu chinh ciia xich bao hinh ctia may mai
rang 5184 la:
c m.Z,

. a
EI = — =
b d 80

[2]
Hiang sb cua cua xich dong hoc:

C, =—

Trong lap trinh, hé $6 C, duoc tinh

C
thong qua C_=1vaC_=80: C, = CXI

x2

Tinh toan khi mai banh rang tru rang
thang c6 md dun m = 2,25; sb rang phan do 7=
19; sai s6 budc ring c,ho phép fptr= 0,05um [4].
B9 banh rang thay thé [Z.] cua xich bao hinh ¢6
cac banh rang voi $6 rang la: 24, 25, 25, 28, 30,
35,36,37,40,41,43, 45,47, 48, 50, 53, 54, 55,
58,59, 60,61, 62, 64, 65,67,70,71, 73,75, 79,
80, 83, 85, 89, 90, 92, 95, 96, 98 [3].

Két qua chay chuong trinh tinh toan
trén may tinh c6 man hinh hién thi nhu hinh 4.
Két qua c6 ba bo banh ring thay thé thoa man
yéu cau:

.., .. a ¢ 98 28
B0 thir nhat: —x —=—x—;
b d 65 79

B¢ thy hai: Ex & =23 x 47,
b 61 62

Bo thtr ba: EXE:EXE

b d 83 85

2 CA\Users\Admin\ Desktop\Spit4.EXE - O X
Nhap bo banh pang:
1- Iu file.
2— Ban phin-
Chon3:1
Co nhap duong dan moi¢1/8):8

rang cua 4
24 25 25 28 3@ 35 36 37 4@ 41 43 45 47 48 5@ 53 54 55 58 59
68 61 62 64 65 67 78 71 73 75 79 80 83 85 89 98 92 95 %6 98

Co 3 bo banh rang thoa man.

Hinh 4. Man hinh hién thi chay chwong trinh
4. KET LUAN

Viéc ing dung may tinh vdi cac cong
cu lap trinh ty dong dé 1ap chuong trinh tinh
toan tro gitp cho qué trinh diéu chinh dong hoc
may dua ra dugc két qua tinh toan chinh xéc,
nhanh chéng, ddm bao nang cao dugc do chinh
xéc gia cong. Két qua nghién ctru 1ap trinh tinh
toan tu dong ndy c6 thé phat trién dé img dung
trong viéc tinh toan diéu chinh cho nhiéu xich
dong hoc khac. No c6 thé duoc dung lam tai
liéu huéng dan, tham khdo cho sinh vién trong
qué trinh hoc tap, nghién ctru khoa hoc dé nang
cao chét lugng dao tao va ap dung vao thuc té
san xuat dé nang cao chét lugng san pham.«
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