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Research overview of anti-backlash end face engagement worm gearing
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(1. School of Mechanical Engineering and Automation, Xihua University, Chengdu, Sichuan 610039, China;2. Department of
Mechanical Engineering, Chengdu Industrial Vocational Technical College, Chengdu, Sichuan 610218, China)

Abstract ; Eliminating the negative effect of gear backlash on transmission precision so as to achieve precise motion transforma-
tion remains a problem to be solved in the field of precision transmission. To date, optimization of manufacturing process, new
transmission structure and control system are mainly used to solve the above scientific problem, however, the new transmission
structure is undoubtedly the best method compared with the methods above based on the analysis of advantages and disadvanta-
ges for various methods. In doing so, this paper originally proposes a type of transmission, an anti-backlash end face engage-
ment worm gearing, with certain advantages of no-backlash, high precision and high operating efficiency over other gears and

gear systems.
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Fig.1 Several worm gears in solving backlash problem

BT LR BR, WAT SR R AL S — R sk e 2, b T RA RN K G0 R & AL 3P 5 g
B /NERR SR 3% R B T B A B AR LAY, A0 BRUR BERE NU AR S A IE P T — Y 6 45 B T 0 AT %
By, TE VT — UEL 45 31 T 3 - 2l 156 8 LA VO 00 T 13 42l X388 AR S 8 R 20 A » 300 EL I 44 T A SR TR
38 B » 308 2 4 T 2 Bl A A 0 5 5 T LA 3 2R R ok B U R B AY B R B TR e L B K
BARLET BV W B 48T B WA AT » 1% 3 ORIV S 8 AT A 10 S B0 47 T8 K 7 A2 AR 5 B 7 R P 68 62 9 Bt
G G 0, 24 W 58 0 1) 5 0 T 2 T U T [k 9% AT £ 50 A T T ) R R 9 3l B KR B R B0 T A B
FE B, A% SRR B s R PSR SRR 48 5 B O PRAIE L A R R AR X 5 A R R B LR Bl 55 L BUR R R
F Rl I 00 T 3K 45 1 Sl A B R A RN

K B A AT 1% 302 (AR R & BRI AT 1% 3D R W AT 22 45 15 T A9 5 72 I 5 7 A DA 80728 ) % 4
Bl a1 a) B, 248 3 B 3 B A SR TR 18 AL S B 3 0 B AL AR L T B R R T A e R
R EBERT] 5 BRE % ) 1 TR S, AR 5 52 P 2 0, XU AR 0% 58 0% AT 45 000 ) B R B W] LA = 0. 010~
0. 015 mm (¥ 3 W3 %6 43 4T B — M R AER B 0. 03~0. 08 mm) ™07, U 4ttt X LA 5 J2 i A 4% % 30 7 6 |
RIRER R,

SR OGHES 4R Y 0 B T 9 2K AR 147 TP T A B T AR A A% 30, AR 1 b) TR A 3l i A VR R A 1 TR 0
0 A e o7 L B TR R A T B4 O 1 B, B S U B L AR R RE T R AR AR, LR AT RT LA REAT TR K
I RFFERS B 5 TR L. [ A, P SRR T XU AT % 3, BRETARTS SR T T/ ME B
[B) B ) SUSA AT BALR . B 4R I T A R A R B e RS 6. X L 345 I A (ELAR
T i 2 — S R, A0 TR X B 3 32 B — PR B R 4

Wl & BIF 5 B TR LA B 2 [ i 5 BRR 19 A L 45 [ 19 2 B I 3R 2% SR TE WG 1 Z IR BR AL 4 - [
b RATKOPY G542 i T —F R I Y81 2 T8 09 XUk J7 23 T8 Bk 147 ) ) B2 A AL s LUMPKING® 48482 iy
T — A AT JH BR E BR A AT 2SR AL 3 AL IE S, — % R LR &7 — L R 2 MT RS
RAESH 1 AT R FA R 7 ) 33 3 T 2 2098 BR 81 BR A9 B i s KENNETHY™ 482 iy T —Fb o] BLs 2>
2 Sl 0 Bt B0 25E B 125 L T O 9 R AT A X A B SR T Bk 47 0 ] BRR

BEAh AR 25 2 35 ) A A6 998 50 T A P 2 R I A TRAE TR B L BRSO EL AL 2 P SR T Ik 0 16 B2 » 3 LA oy 3
9 0 T U ) S R AR TR B BRSO WA 1 o) BTN AR OS5 AT O 0 R TR £, 4% B T R AT A% 3D
PR, BT AR AR R A PR R TR TE R — R A £ 2 MR T S WAT I A 15 T A
HTH BT R B . BF 5 & BRXUIR 16 2% 3F TH R AT B A % St BE s B 5 i I A% SR8 S5 45 A, | T IR
1445 T VR 76 2% T PR B TR T 4 R T A AL S S T B W RO R SR RS, 1R B R AR
B0 R B R A O BB TR 0 B RS R AR S AORE R B 0 (L S R R . R BHSR R Bk L 3
FAEANT 2 AR 58 A9 RV — 07 I 3 S8 46 1 by T 0 0 4R 22 M AR B 1R 22 5 8 59 0 47 30 45 43 A R i 2 Ak A
T SO0 e U T BT » PR A A UAT ) R A I R AR R A1 R R LA T R i R AR S U B — T A
405 AT 147 T A P U A DU R RS R 5 TR



114 mode BB K ¥ ¥R 2015 4¢

ZRERTIR H 3 SRR LR J7 SRAT AR DA DU 18] B A 1) R BT AR DR 7 AR RV RE A B B9 HLAG b T, 3TV T8 JE Y 2%
SR A DR [ G % » R DR A Bl v o 4 00 ) B 5 1 [ AR IR 2 5 B IR A T . AR PR T 2% 14 B R
B2 T7 R B 4R B9 2 32 B B AR ER A5 B s I RE B A — s R T b D 2 0 ) R ST IR 44 000 1D IR 50 el TR
fEBh IO % R BUR (A R 4%  ARMEE P T BOR AL 38 BE w0 AR 3R RE T R (PG 5 8 A9 ) R 3K 3l R S B9 15 3
BT — L AL B AT TE WG & AR, AN RE B Sl B O T B 451 BT 7 A O D00 B ¥ S B ) B A 2l 4 TR A
S LA 2 B Tl 0 06 2 16 38 A4 S R R BE R M 3 SR L R R ERBE ) TR IR B RE L F RO E0R .

3 7o B i T 4R AT RO 4R H R 18 R

A 3 X R B 5 % 1 34T N
B TR R R R A B T AT BB 5T g
TR 2% SC 45 ) — 2 A w147 000 4] B 1)
IO e g ReT U QAN L e Ol e
R L5 R TR — R B 4
1L LUK R AR 4 SE G fe w4 R B 5
e 1 2 RS 5 % 3 U B R G b R
B T F 2 4 A A [ 0 2 [

7% 3CTE T A B XUTR F- 4 45 B T 4 AT
(OB FERERE 2 b 8 U T U B ST T £
44 i TR - T 2% B % 30 19 T4 B 4
Bl 2 fiR .

i a————Y

el TN ENSH

!
‘‘‘‘‘

| A ———

el s 2l o 2 3R s A— BT R B
To A B S ThT A2 4% S 1 WG A iR A 1% Bl 5— 72 BEMR KT ;6— W% ; T— A7 BOWA AT,

U PR TS S TP LN ey e
Ze A P B AR T R 0 A ) 2 O K 2 B Fig. 2 Working principle of anti-backlash planar enveloping
BAAT 5 5 A BURAT # 7 Z 1A 8 i — 3 end face engagement worm gearing
Bl LHRAT AR B TR, K&
EM41 hsh AR, TR IEREE
By, Z2 BWRAT # 5 B9 T 5 950 4 6 B Z0 18 T 4R A PR B A TR B3R B RO TE 10 2 3, T A BUAT # 7 19
ZEHRTEIEA SRR 46 B0H KRR A, F TAIREN R AL Sk R EESR, BA B8
AE TR B B £ 3 BRI ALM # 4 w2 B Sh#EAT ab A2 . 25 T S UM AT 78 1 19 5 Il 45 3 it A i B 3hiH
B 40 - BU S5 H T IE ] 7% 3h IR 5 22 BURAT # 5 5B WG S, T 7R R 7 1] Ik MR 5 75 B SR AT # 7 5 R A G
B X FEANERAE T 7515 3l i 3976 B4 54 147 000 18] IR PR LA 46 7 08 26 o R0 55 147 TG 1) 5 B e O TR O A T A 58
RE T AR S 1w 7% Bl Bk 05 U TR BR 5 1R B A2 3h iR 22, IS M TE BOR B AL s 9 3 & R HE L - BE ALK
B ERE TG, BREERE, ROCETGHRN R R E, OB AR, 1o, i a5 e g5 77 X
FT A% G2 T 6 2% 3% AT 1% 3l s 2 PR B AT W S5 447 T A 5 4 T2 2K, 2 o SOU B 9 A L 3 T8 5 9 O =X, ) L 5
HIEAUA S B B BhIH B . L FE AR T A2 SR AT by T 598 A D R A 4 R 3R RE g 52 R B9 1AL

ENIE 2 HF T LA Y 39T 9 3 T 5 3 IO 12 BP0 4R S — A e R0 R 5 ik 2 )[R L 2 T X B AL
A SCIX AT R R BB FEME m 2 — Fh B S8 IR AN 3 BT 7R B S R 45 40 45 i A% sl k& 1R BE R A% B e
R R R A 57

BESb, JE T B 40 58 421 R 1A 0 18] 18] Bt 9 it 2 — S 3ERE, AT BT R 2 e 32 A & 4 B s 9 07
125 R T X0 B ) T BRI D0 B2 T AT B L (H L SE PR SCR R R — 2P W iE L TE MR AE £ 7 RO f i B
B E A6, EXLRE LME ARG 4, SRBHA N MR RSN, . B2 EERE 49,88
FARL B IE R AR 5 » i B 3 1E 2% B 90 SR A5 5 FT LA 2 A 000 B2 T B2 4% S T G 5 AT £ 30 3 B O Bk L AR



L XA 5 5 - To 0 Bt ot T G 5 R AT A Sh BT ST 4k 115

a) WA E R b) SE A A TR c) S TE

B3 WiTL MR REASEESH X

Fig.3 Different engagement types of the worm and the gear
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Fig.4 Detection of backlash elimination for anti-backlash planar enveloping end face engagement worm gearing
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