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PIEU CHINH PONG HQC MAY PHAY LAN RANG ]
VA UNG DUNG MAY TIiNH VAO TiNH TOAN DIEU CHINH
PE NANG CAO PQ CHINH XAC GIA CONG

TOM TAT

Duong Cong Pinh”

Truong Pai hoc Ky thudt Cong nghiép- Dai hoc Thai Nguyén

Trong may phay lin ring ciing nhu cdc may cong cu nodi chung, qué trinh diéu chinh dong hoc
may 1a tinh todn xdc dinh ty 50 truyén ctia cac khau diéu chinh trong xich dong hoc dé dam bao
van toc chuyén dong ciia cac khau chap hanh va quan h¢ chuyén dong giira cac khau chap hanh
v6i nhau. Trong do, c6 mot s6 xich dong hoc yéu céu diéu chinh voi d¢ chinh x4c cao vi nd anh
hudng 16n dén do chinh xac gia cong ciia san pham. Dé dam bao dwoc d6 chinh xac dong hoc cua
céc xich truyén dong, cac khau diéu chinh duoc ding 1a co céu banh ring thay thé. Viéc tinh toan
xéc dinh s riang ctia cac banh ring thay thé dé dam bao ty s6 truyén chinh xéac cia cac khau dicu
chinh c6 thé sir dung nhiéu phwong phép. Trong bai nay trinh bay phuong phap ung dung may tinh
trong tinh toan diéu chinh dong hoc xich vi sai dé nang cao d chinh xéc khi gia cong banh ring

tru rang nghiéng trén may phay lan rang.

T kKhéa: Mdy phay ldn rang; vi sai; mdy tinh; diéu chinh; banh ring

DAT VAN BE
Véi céu tric dong hoc may phay lin rang khi
gia cong banh ring try rang nghiéng theo
phuong phap diéu chinh vi sai (Hinh 1), cong
thirc didu chinh dong hoc cua xich vi sai 1a:
iy:Cy.Smﬁ (1)
m,.K
Trong d6: B 1a goéc nghiéng cua duong rang
trén mit try chia, m, 14 mé dun phéap tuyén
ctia banh ring gia cong, K 1a sb dau méi cua
dao phay, Cy la hing s6 cua xich dong hoc.
Co céu diéu chinh xich vi sai ctia may ngudi
ta str dung co cdu banh ring thay thé c6 hai ty
s6 truyén gdm bdn banh ring a,b,c.d. Ty sb
truyén duoc xac dinh:

i = a y C
N 1\ 7 ! b d
biéu diéu kién lap cua banh rang la:
a+b>c+(15+20)
c+d>b+(15+20)
Viéc chon sb rang cuia cac banh riang a,b,c,d
s& anh huong dén do chinh xac goc nghiéng B
ctia banh ring gia cong. Dé dat dugce do chinh
x4c cua goc nghiéng voi sai sb 8B can chon
duoc ty $6 truyén iy dam bao dd chinh xac
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yéu cau. Sai s0 tuong doi ty sO truyén dugc
xac dinh:
i
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Tt cong thue (1), ta co:
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m,.K
o8
1
I2 _
%iv K = bom
3 s lsd
i 4 12
i Zmn,B X
e :

Hinh 1. So @6 cdq triic dong hoc may va co cdu
dieu chinh [1,2,3]
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Nhu vy, sai s6 twong dbi cho phép la:
di d
[6i]= S _ 98
I, 9B
Neéu nhu sai s6 cho phép ctia goc nghiéng o3
tinh bang gidy thi ta cé:

[5|] _ ﬂ'dﬂ
648000.tg3
PHUONG PHAP TINH TOAN

Pé xac dinh dugc sb rang cua cac banh rang
cua co cau banh rang thay thé sao cho sai s6
ty sO truyén nhé hon sai s6 cho phép dé thoa
man yéu cau gia cong nguoi ta da dung cac
phuong phap sau:

Phwong phap 1: Phan tich chinh xic bing
thira s6 nguyén t6 [4].

Theo phuong phap nay, gia sir ty sb truyén 1a:

= B Ta phan tich cac s6 A va B ra cac

thtra s6 nguyén to va gidn udc tim dugc:

. X X 2 ‘
i == x—2 . Pé chon cac banh ring thay thé

Yi Y.

kém theo méy (thudng 1a boi sé ciia 4 hodc 5)
thi ta nhan cac s xi, Y1, X2, Y2 vOi 4 hodc 5.
Nghia la a= 4x;, b= 4y;, c= 4x,, d=4y, hodc
a= 5x;, b= 5y, ¢=5x,, d=5y.,.

Phwong phap 2: Phan tich gin ding bang
chia nguoc [4].

Theo phuong phap niy, gia sir ty sd truyén la

. A .
1= E , ta thuc hién qua trinh tinh toan nhu sau:

. A . B .
Lay E:XO du C, lay E:Xl du D va tiép

tuc thuc hién tuong tu ta duoc két qua a, va
khi d6 ta co :

x+l
"X

Phan duoi

1
1
1
n 1
1
1
1
1

62

Phan dudi dugc 1y nhiéu hay it trong qua
trinh chia nguoc s€ quyét dinh d6 chinh xac
clia ty s6 truyén.

Phwong phap 3: Tra bang s [5].

Theo phuong phap nay, trén co s& bd banh
ring voi mot s6 banh ring nhat dinh nguoi ta
tinh toan sin céac ty sb truyén va tir gia tri ty
sb truyén yéu cau ta s& lya chon duoc cac cap
banh ring dam bao didu kién. Bang
““TaBnuibl Ui Tog0o0pa 3yOouThIX KOJec” cua
Munetpuk,B. Ao, ManmHOCTpOeHH,
1973. Véi bd banh rang gom 36 banh va sb
rang cua cac banh rang la: 23, 25, 30, 33,
(34), 35, 37, 40, 41, 43, 45, 47, 50, 53, 55, 58,
(59), 60, 61, 62, 65, 67, 70, 71, 73, 75, 79, 80,
83, 85 89, 92, 95, 97, 98, 100 cho ta cac gia
tri ciia ty so truyén banh ring thay thé tir
0,0586735 (bd :23.25/98.100) dén 0,9998721
(bo: 79.98/87.89). Ngoai ta co thé bd sung 12
banh c6 so rang la 24, 26, 27, 28, 29, 31, 72,
74, 76, 77, 78, 81 d& co6 thé tinh toan nang
cao do chinh xac ty sé truyén. Pay 1a mot
phuong phap ciing c¢6 nhiéu thuan tién, tuy
nhién, theo phuong phép nay c6 thé nhiéu khi
vi€c chon banh rang khong dam bao dugc do
chinh xé4c ty s truyén theo yéu cau hay cac
banh ring chon theo bang cé thé khong co
trong bd banh ring thay thé cua may.

Nhin chung, theo cac phuong phap trén thi
viéc xac dinh sb ring cla cac banh ring thay
thé 1a kho khin dé dam bao diéu kién do
chinh x4c yéu cau can thiét voi bo banh ring
nhit dinh kém theo may.

Phuong phap wng dung may tinh.

Hién nay c6 nhiéu phan mém c6 thé ap dung
dé lap trinh tinh toan s6 ring ciia cic banh
rang thay thé nhu Turbo Pascal, lap trinh C,
Foxpro, Matlab,... Mdi mot ngon ngit lap
trinh déu c6 nhitng uu diém riéng cia no.
Trong ndi dung nghién cuu ¢ diy su dung
ngdn ngit 1ap trinh Turbo Pascal 7.0 [6,7] dé
1ap phan mém ty dong tinh toan xac dinh s6
ring cua cac banh ring thay thé theo ty s
truyén yéu cau va vdi cac banh ring trong bo
xéac dinh. Day 12 mot ngdn ngit ¢6 dic diém la
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ngtt phap, nglt nghia don gidn va c6 tinh
logic; cau trac chuong trinh rd rang, dé hiéu,

KET QUA

Léap trinh tinh toan di€u chinh xich vi sai ctia

dé sira chita, cai tién va 1a mot ngdn ngir
manh dugc Ung dung trong nhi€u linh vyc
khac nhau. So do tinh toan nhu trén hinh 2.

may phay lan rang 5K32. Theo [8]:

Cong thure dicu chinh cia xich vi sai:

Nhép thong s6 vao i :EXEZ_XSIH,B
I/an,KSBZ[l]_ b d zx mK

! B banh ring thay thé xich vi sai ctia may bao

iy= Cy sinf m]_ﬁ im_Hx% gém 36 banh rang co ) rang la: 23, 25, 30,

Ma K 9P i G 33, 34, 35, 37, 40, 41, 43, 45, 47, 50, 53, 55,

| | 58, 59, 60, 61, 62, 65, 67, 70, 71, 73, 75, 79,

80, 83, 85 89, 92, 95, 97, 98, 100. B6 banh

|i“i__'iy|<[8i] rang nay duogc luu qu‘io mot vﬁle ‘dﬁ' liéu trén

_ b'I>yC'+_(15;20) may (5K32.txt) c6 thé thay doi diéu chinh.
2jjid;>b;+(1 5;20) th[f)’gén}zgn Tinh todn khi gia cdng banh rang nghiéng c6

g6c nghiéng $=10°25°30"’, md dun m,-2. S6

dau moi cia dao phay K=1. Sai s6 goc

Thoa man nghiéng 53=0,2"". Két qua tinh toan (Hinh 3)
Hién thi dwa ra 2 by banh rang thay thé thoa man:
a,b,c,d a;=58,b,=33,¢,=34 ,d;=83

Hinh 2. So d@6 thudt todn =55,0,=71,¢c,=79 d2= 85

| e+ [Inactive TPX]

0o nhap duong dan moi{1/6>:8

ac banh rang cua bo la:

23 25 38 33 34 35 37 48 41 43 45 47 58 53 55 58 59 68 61 62
65 67 78 71 73 7?5 79 88 83 85 892 98 92 95 98 169

hap goc nghieng banh rang(do>:18

hap phut =25

hap giay =38

hap mo dun m

hap so dau moi dao K
hap sai so goc nghieng (giay>:0.2
ac bo banh rang thoa man la:
a=58, b=33, c=34, d=83
a=55, b=71, c=79, d=85
o 2 bo banh rang thoa man.

Hinh 3. Két qua chay chwong trinh

KET LUAN

Viéc tinh toan x4c dinh s6 ring cta banh ring thay thé trong qué trinh diéu chinh dong hoc xich
vi sai ctia may phay lan riang khi gia cong banh ring tru ring nghiéng s& anh huong dén d6 chinh
xdc goc nghiéng duong ring ciia banh ring gia cong. Véi nhiig phan mém 1ap trinh ing dung
hién nay, ngoai may phay lan ring, ta con c6 thé ap dung dé tinh toan cho cic may cong cu khac
nhu may tién ren, may hot lung,... mot cach chinh xac, nhanh chéng va thuén tién hon nhiéu so
v6i cac phuong phap da ding trude day va dem lai hidu qua cao trong san xuét.
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KINEMATIC ADJUSTMENT OF GEAR HOBBING MACHINES AND
COMPUTER APPLICATION IN COMPUTATION AND ADJUSTMENT TO

IMPROVE MACHINING ACCURACY

Duong Cong Dinh”
University of Technology- TNU

For gear hobbing machine, like other machine tools, the process of dynamic adjustment aims to
determine the transmission ratio of adjusted joints in dynamic chains. This procedure ensures the
velocity of actuators and the relative velocity among them. Some of dynamic chains strongly
affecting to the product accuracy are required to high accuracy. To assure the dynamic accuracy of
transmission chains, the replacement gears are used for the adjusted joints. The computation to
identify the gear number of replacement gears can be done by many ways. In this paper, the
method of computer application is presented to calculate and modify the dynamic of indexing
chains. The objectives are to improve the accuracy of machined helical gears on hobbing

machines.
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