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Fig. 1 Generation process of face gear tooth surface
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Fig.2 Coordinate system for tooth surface generation
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Fig.3 Parameterized working tooth surface
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Fig. 5 Intersection line between the working tooth surface and the

transition tooth surface
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Fig. 6 Division of tooth surface for large tooth width face gears
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Tab. 1 Basic parameters of large tooth width face gear
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Fig. 7 Tooth surface of large tooth width face gear
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Fig. 9 Influence law of the gear ratio on the expanded working

tooth surface area
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Fig. 10 Influence law of the module on the expanded working tooth
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Fig. 11 Influence law of the pressure angle on the expanded

working tooth surface area
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tooth surface area
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gr b, AR ORI v O 5 AT DATE B AR
ZOR(LLnXT 4550 . iz A E . e RO A2
OB T, MR4E LR RSB T,
JSFTREMEY R TAE R T A A B K. bhan, e AR
K OYBBORRE S, —J7 1 AT LARG I A 4 1 ) 1
N, RIS AT AR o e am 5 AR T SRR
HAeh g7 mvERem 2k, Lkt — M EE it rE.
3 REEEERAEEMS T
3.1 ETHEEMmS N

SR T UE B R 5 T O 6 A L R T A S A 1A T
ARERE ) T T AR, T BT T i B
TEM R G TS 28T, W il ER AT DAY



6 Mtk E =

R K A5 NRY RAIA AR, A, b
ERTE 5 AL O 58 i N AR bl s i . R, 7
HEAT AR fl o3 BRI, RIS AT TG B 4 ik g3 AT
ABEALL VAT 0 R A B 1) 2 il 75 L o

PRI VAT T A 5 26 AR DD 250, B 3 N 3,50
SN Ry /NS AT EA S 1A T, B AT DA Ok TR R B K T
SR, v, @) FIn(u, v, @), HH, u Ml
SRS o2 STEW AT iE s 25, I
2, VTRl FE AT AFE R — AR bR 2R R R

ri(u,v,@,)=r,(uy v, @,)

n(u,v,@,)=n,(u,,v, ¢,)

KO2)TH 6 N6 MR fE, hTFHA
R MBS 1, Bk, Seks BaU(12) 22—
ORI S A bR T R R AR E
INERE S8 e, M (12)48 R BHAT 5 AR HECF
5 AN ST b T AR B E— il ) T AR

— X 1A TR WG G I 2 PRI 52 0 708 B 7 2 fih i B
7oA — T ARG B A i B, SEPR A AR R TEIR
RO I T8 H 23 A — R fih ok T ORI — R B — R
J& 00 G Rk ISR AU A T 52 2] 7 A ) S AR I . Ty
TR AN BUR A B, — R RS
VR TR 42 i 7 A B R F 07 1, SRS RS &2
=0 = 1 A B At A A e AT TR )
BB /INEE 1A TR A 42 ik e 1) 32 3800 0 O e R s 2
T3 11 5330 Ky e Tl eys  TEDIAF 4 1A TR 7 422 fioh i ) 32 ity 30
3 R ks T ks ETT I 500N ef il es; & R YL kHE
JEE o U2 bt [58] E)4 21e lr o FR 200 b R BE 435 R

(12)

a=|8/A]

b=.|8/B]|
1

A=y (ki —ky = g1~ 2818,c0520 + g3)
1

B =k —h+ g1~ 28,8,c0820 +g5) (13)

k, =K\ + K}

ky = K§ + K

81 = Ki — K

g.= K= i

o = arccos (e!ef)

DA 2 v RS R A i T 1A e R S ECR ], X
" FIL TR 145 56 0 KA B 1T 47 %8 29 S0 2R A7 TG B 4 4 o o
Hr, 8=0.006 35 mm, Z5H53 7 UNEl 14 & 15 i .

A R T 14 5 DR AT B TR A A Y B
ATLURBE, TR e e AR B T Ak, [
b, B2l B £ 15 T bR e s TR R A i O
TORCH, ATASH o [0 e N AR 0 A . XU,

AR AR A T (R A [ S R 2 I AT 0
£ EMSAEREERBSH

Tab.2 Parameters of conventional and large tooth width face

gear pairs
HASHY BT 155 PNy AT
ik 114 £k 29 29
/N Vi 28 28
T P 48 D4 47 47
FE/mm 3 3
FEJ1fi1/(°) 25 25
e AR/ () 0 0
HlaE f/(°) 90 90
/NEE TR B /mm 20 20
/NS T E B /um 20 20
ANEETR U TE 5 B /mm 1 1
INEEVFTIUETE 3 ITEAETE ITBAETE
RO R 242 /mm 68 68
A2 /mm 68. 1 66
Hh2fA2/mm 83 83
T %6 ¥ 98 /mm 14.9 17
HME R

HME
(b) T b4 B i E e
E14 HMEERIEMEE
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A method for designing a large tooth width face gear transmission
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Abstract: [Objective] Due to the phenomenon of undercutting at inner diameter and tipping at outer diameter in

conventional face gears, the tooth width of face gears is limited, further affecting the improvement of their load-bearing capacity.

To this end, a large tooth width face gear transmission design was proposed, which mainly breaks through the restriction of

undercutting at inner diameter, expands the working tooth surface at the inner diameter, and thus improves the load-bearing

capacity of the face gear. [Methods] Firstly, the enveloping principle of large tooth width face gears was analyzed and the tooth

surface equation was derived. Based on this, a solution method for the regular tooth surface points of large tooth width face gears

was proposed; Then, the expanded working tooth surface area at the inner diameter was calculated, and the influence of design

parameters on the expanded working tooth surface area was analyzed; Finally, no-load and loaded tooth contact analysis were

conducted on conventional face gears and large tooth width face gears, and the results were compared from three aspects:

contact stress, bending stress, and transmission error. [Results] The simulation results show that the large tooth width face gears

have smaller contact stress, bending stress, and transmission error compared to conventional face gears, proving that the

transmission scheme of large tooth width face gears is more advantageous.

Key words: Face gear; Large tooth width; Regular tooth points; Working tooth surface area; Contact analysis



