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Modeling and calculation of Archimedes worm gear tooth surface
SONG Dan, LIU Jun, YAN Kejun

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: In this paper, based on the method for processing the Archimedes worm and worm gear
(ZA), and the transformation of the space meshing coordinates of the worm and worm gear, the
mathematical model of the tooth surface of ZA worm gear and the meshing equation is derived.
Then the mesh of the tooth surface is carried out in the direction of worm gear axis, with the non-
linear equations established according to the meshing principle of the worm and worm gear and
the numerical relationship of the mesh nodes. Finally, the coordinate value and the normal vector
of the ZA worm gear grid points are obtained by MATILAB, with the feasibility of the algorithm
verified on the three coordinate measuring machine.

Key words: ZA worm gear; mathematical model of tooth surface; meshing; three coordinate

measuring machine

W R AR — b B R AL ShoT . Tz
FTEDUR G4 A R a5 0T SR AE o it
FErf L i T HLR N T2 80 98 48 DL K T B/ 2 A
TE — 58 BN T 0 22 2 % 22 » 5 B0 T A7 7R — JE Y 1%
75 IRIEN AL B R G B JE 5 B SRR ORI AR 3
YIMEED A HEER R DR A I 5 R
PR A TS RY L 23 A 5 440 3 B 4 A 1) BB 92 045 T
A TR 0 e 0 RO 1A T AR AR (ELE AT O L T A5 3
TR 22 I3 HTAR DG VI 14 18 18 2R I8 A A 98 58 T
BLIR » AT A T 1 R 4 47 T B 00 1 B 14 T

JIT LA ] 4 A B 18 1A THT RS0 A0 A A £ T
FE WA AT 1A TR B A OB . R R T N B S 3
[l (9 Faydor L. Litvin #0452 55 % % F1- 15 2l ) wg 7 22
& S R W AT U T AR B AT T IR AT TS O W AT A%
GRS Nt T T W N S SV T D
U B RE A (L it TS T 1 O R L 5 e e i

s HHA: 2016-01-13
HEHEWMB : VLH A % B H (CXY1441(5))

OO R (SR B U 5=/ S = N RS RO
AR W AT AR R AE B b i 14 B I b R AT AR E L HE
% E Klingelnberg K WENZEL f = A& #5 ] & #1 .
Klingelnberg 2% w) 4 %8 M & .0 1Y £ AR K -4k 5 85
Jedb AL, 3 T B p 2R e A B G T &5 2Rl LA
Klingelnberg B far il 25 5 4

ASCLL ZA 855 R 5 1A T KR A A
Mk 07 R IR R 0 S DA o DT SR fidk L s 5 0 T
) BIS AL A .

1 ZAWRBEEHFEE

1.1 ZAWRFEEAHRE

ZA WRFT R EA HEL MM IE J] BE IR L
ARG B o L 0 T 2 A ok W A 2 1 KO
P b, T A A T 2k T 0 1) B D) ) AT R
W T . MR R B T RCEE LK 4 T 71 1 Ry

EE ' R Lo WA W57 ) AT R . E-mail :812530570@qqg. com
BWAEE: XUE & #8805 5 o ML R 5L EE . E-mail:junliu87 @xaut. edu. cn



RFF A5 B K 0 50 1 T S T 371

FEEAT AL bR 45 . AT A5t A M e T 7 A2 =X (1)

Jxl = ucosacosf
y1 = ucosasing (D
121 = pl — usina

Ao EFF R E G A N ETTHETI 0 S
BGSAM 0 R PR IG OL8 58 = RihiFe i 19
JEsp RIRIES K. X T2 iR e . L AL h po
HiT O IE 5 250k 9705 BIVRT S A SCRT TR AT S A W 4
R 2 5] 5 5 B3 o DA SR g e 147 i 7 A XL e B
PRV T A LR n 9IRS . o o HIER
BAE 2oy e A ABRE B9 2R /N

Iy Iz Iz Iz, dz, Ay,
du Jdu du Jdu du Jdu
n;1=— H N 5 Ny —
Iy Iz ) dz, dx, dxy Iy
20 J0 a0 J0 20 dJ0
(2)

FRAE b AT SRAT I AT 147 T 1) vk 2k Ok B TE = Ak
BRI D) PR AR R N (D i .
Jn,ll = us.inozc?s@vL psind
171_\,1 = usingsing — pcosd (3
N., = UCOSq
_ ngitn,jtnaak
kb o
1.2 WRBRATMSELIRRNEL
W 5 W AT G 5 T = A AR AR R L BT L SR T 4%
AFRRZE AR B E R, 2 Loy ]2
I AT AH T % 19 205 A6 AR 2R W AT Bl R =) Bl S
22[02 529 Y2 ’22]%$uml%§/l’:*ﬁ El% E/‘Jijlﬁéf/'ﬁ/% ’ ml%
WA =, WS 2o,y 2 ] AS ) I 5E AL bR 2R
z Jli A 2, %Eﬁ;zz’[w' 320 s Voo sz |2 23 [ Bl
[ AR R 2 Bl =, BHEE S

4

X
Xy
1
0, z,
10 z
1
1
I
I
I
y 1
I
1 1
X3, o
~
X3
2
Yas 0,,
Y2
Z
22:

BT SRAR AR AT G A AL bR R

Fig.1 Meshing coordinate system of worm gear and worm
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Fig. 2 Relative velocity coordinates of meshing point
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Fig. 3 Schematic diagram of grid
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Fig. 4 Flow chart of grid coordinate for tooth surface
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Tab.1 Basic parameters of ZA worm gear
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Tab. 2 Theoretical and detection points coordinates deviations and unit normal vector calculation results of ZA worm gear
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