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Worm wheel grinding method of convex pitch line non-circular gear

HE Kun, LI Guolong, ZHOU Hongqu , XIA Dong, ZHANG Wei
(State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400044, P.R.China)

Abstract: To overcome the precision machining difficulty of non-circular gear, a convex pitch curve of non-
circular gear and worm grinding method is presented. Firstly, worm wheel is reduced to rack cutter and a
rack machining convex pitch curves of non-circular gears sport model is set up. Then based on the structure
of CNC worm wheel grinding machine tools and machining principle, electronic gear box of machine tools is
designed and active and following axes are planned. At the mean time, the synchronous coefficient of
machine tools between synchronization is deduced by machining principle of equal arc-length, and
interaction models of grinding are established. At last, the worm wheel manual presetting cutter methods
with non-circular gear are given and worm grinding wheel mounting angle, axial position and axial location
parameter can be adjusted along the gear.
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Fig.2 The 3D structure schematic diagram of

worm wheel gear grinding machine

J1 EL A (B ) 18 3 75 3 SOIR B 04 4 e AT A A R I OR AR I i
AR SR 15 v i 5 1 02 2l OC R 57 2 AN Sl Y vp 4% 3 Sy il - B Tl 1 ) [) 25 s S AL, R 0
FPRDHE B R S HLR A AR R I Y BHTE y-o-= P TN 22— XE B9 M o - o DR T S A 0 58 1) 22 28 Ay o DR IEE 0%

Frab i T BT X oy .
D Ehih Y. Z B -5 BB C

AR 1A e W 5 D B WA AT D A S I e e S TR 2 A RHA R I E S . SR AT DR R Ok AR T, AR

TR VB R R S RS T
&
ot

Uy

BT ST HLIR A m 2R Y 7 1 19 (o2 8 Ay

M

Ay, =Ax =[-+7r;cos o, —7riCO8S o1 (10



http://gks.cqu.edu.cn

%18 T 3, 3 0 o 2 R B 5 40 SR AT A A0 B W A Ty ik 143

80 15 00 1 AR5 30 U5 6 1
@l:%x%o, 1D

M .2,

ty T o 12
T cos B a

A 2 4 F7m W AT RD e 7 14 48 i 1T L 19 8 s, o= 2000 8 B0 58 103 TR KR LSk s B, s 1A SR IR AR
AT D A A B

o ] cosﬁgX360}
7d0, 7d5, dld[(ZJrchos 6y — r1COS 0, 77(7”“2‘ gi
T T dldr dz de
cos By ><360[ d(r;cos ;)  d(r;cos m)}ﬂ
TN, 2, 1+ dl d/ de’ (13)
2
<j—r>2+r<%>
M: —rsing —& — 4+ cos’s | (14)
d ey
G ]
Xof I 8 A [ 14 e 3y
) dry? d*r
P2 ) 2
dg  d(g: —02 — @1 +01) dl : (dgo) r<d§0_) dl
W, = = —= R — (15
dz di dr , dr\277 dz
[V +<d¢> }
ik B 5 C #2202 E8Ch
Ko =%, (16)
W
\ v g (dr dPr
Kb M o=n/2 B r A (= =0 I A
dp de
2cos By 2,
r = COSBL,K];(j:iO (17)
2 M, 2,

I B Al C B[R] 25 22 500 B 1) I A 4 e I A 1 0
0T PRIV HIOR BE L 70 14 %6 ) ok AR b AT D S T S ) (Y ) g T R B D B DR 2
WY %5 C #ayE P RECH
—sin 8, X 360

T (M,

Kye = Ko (18)

b B RN BT D48 SR TE A .

T3AN R ST L LG UY Z ROy I A gn vh AR . S0 AR R O Fe S ELIA AR AL Z il )
A2 s AN 22 R AR B 5 G R L NI Z S C B2 e 80 [l 20 56 2R . S 80 0k 56 D Rk 58 1 .
FPReUT Z o5 m gt 45— A TSR, TR e 1 f . 20 R ey
—tan 8, X 360

2mr °

Kz(‘: (19)

2) E3hh C 5B X
EL T AT F Y15 58 e im0 [ B Al 18O 56 0 AR A T A B Y AR AT AR Ak, HLES 5 LR B T
YEG HBRIERE . PR SR AT R 58 1T X 4l 5 1] 19 3% 3l ok DR F s A 10 6 5 S 150 045 8 000 I 5+ o 200 {61 8 A 120 %8
(9455 1) B8 2l Bl (X0 5 05 58 e 5 Al COO PR FF R 2B R &R o
1 20 (8) AT A5 B A b FE T X Al ) 9 2 8
. :d(Ay) _day) %_d(rlcos o1 —1r;co8 ;) dl [d(mcos o1) d(r,cos O‘g)i| dl

e dl dr dl dr dl dl dr° 20

d(rcos ¢)

L ENCEIETR



http://gks.cqu.edu.cn

144 T RKFFR % 38 A&

A5 4 58 1 5% 1w, THEAS B4 W0 C S5 X B[R A2 R B0

K=, (21)

A A TR A 56 AR X T i Rl () i T TR A5 G 2 97 T 2 AR 0 L AL IR 1) A b 2R A5 A M
W R A0 4 55 0k 8 A E 1) 23 BT 1 E

3 EHIZESHEEE
3.1 EHIxE T

AR B 558 A X5 Wk A AR s, 7E WG 1% Bl v RS R IR WG A 1A 22 R R AR R S &R IR I IR TR AT A B
I B AR AR TR A D AE S TR A A BV (AR X 7 B RIS B %k 10 X T AR S TR R R 4G AT
WS Sl W 3 Fras o ANE S ET  BFE S 58 28 XT 1 i ws JE47 o # % 1F . BI 3k H d A o 7 A0 A7, 0 AR 8 ik

e DAL DAy O 8 5 A0 A ) A 1 A 6 I 5 2R 5 L X D0 A7 BB I DRy Y R 6 L AR D 1A R X U 22 i AN R
hitl .

SRR I 4 8 S
1
BT (C) BhE HIRBALE
{

‘ TR RS ‘

i
X BT Rl 5 4 90 AT O 5

i
WETFARFFR AL, (B ) e

|
1 {

TR BIRIT 55 TR SIRITR 51
ik Pk SR I 22 1K T ik e AR IR A 1A T
TR BRI R AR TCRBHMI R AR

[ I
T

AR e A 1A TRX L ) BRI U Lo X IO P B
{
e B REI T S B 2 U b o X DL AR B

f

BRI E RS I SE A U, Tubn T M IEHh b

B3 EERSWMFPDRNIIRER

Fig.3 The flow chart of aiming by worm wheel gear and non-circle gear
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Fig.4 The position relation when worm wheel gear meshing with non-circle gear
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Fig.5 The projection in gear end section when wheel gear meshing with gear
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