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Considering the effect of shaft deformation for zero spiral bevel
gear transmission error calculation
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Abstract; Transmission error, to a certain extent, is one of the most important indexes to evaluate the meshing
performance of spiral bevel gears, which directly reflects the transmission meshing characteristics of the Spiral Bevel
Gears and is closely related to the shafting structure. This paper mainly studies the positive design calculation
method between shaft structure and transmission error, and proposes a numerical calculation method of the spiral
bevel gear transmission error considering the influence of shaft deformation based on the common software tool
platform. It is compared with the international advanced design software ( KIMoS software) of spiral bevel gear to
verify the calculation method of the paper. The influence of shaft deformation on the transmission error of aero-
engine spiral bevel gears is analyzed aiming at two kinds of design schemes for shaft structures in this paper. The
analysis results show that the different forms of support have little effect on the contact force of the tooth surface, but
the support form and the deformation of the shaft have a greater impact on the transmission error. Good transmission
error curve of spiral bevel gears can be obtained by changing the support structure of the shafting system. Therefore,
the work of this paper can provide reference for studying the relationship between shafting structure and transmission
error of spiral bevel gear.
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Fig.1  Distribution of angle-distance conversion factor on the

tooth flank

A BRI E W FAR 2 U, 15 22 /Y 1

FH, 5T 91 4E 1 2 B9 A BROT LTCA 2t Newton -

Raphson R 2 iR 0T 2% SCHik[ 26 ]. A BRIT
AT ABAQUS 843 B it 5 i #2403 AR 24~
o fard 2D | 38 Ak UL Z 4 fioh 18 ) ) AH B AR S SR
FAT MU T S o B R B I RAFEET 2
PAEAR B 0 0 G B S, ORI T —A
b A S e A D VA SRS E N A | S s T
)AL St
1.2 RERENKRBRRE

KT SRAFG R AR SR 22 HE T AR R W Oy R
521 R R R e sk 22 SR TR R
HEAT T A Ar g, SRR TR AR AN E 2 PR, g
HRAE 265 72 2 A P A 28 2 H 330 R e S A 21T 1
FHEAASIE w,, , S8 S5 R A BR T ik 315 2 5 4
AU AR A MG 0 B AR TE € R G 4 il s 2
fil S 2 [ R A (BB o, f e V5 A8 JE AT R R AR i
M2 ASTE R B R BUERE A, Bl LRI RS
BARAARIC U 7 72, 3 o SR i A8 mT A 3 U5 4R 2k
T RS SR 2 «,, AN 2 J5 15 2/
FET ) AL BiR 2% x,. LT R AT £ B T
FHERT 4P ABAQUS \MATLAB T DLSE 8],

T
B | | ST IR
“AFutxtd=e: ;P/ =P
f 71
thtl .
FL,FllL,,,,é“ A iy di A ith p
WO d |, 2, | 2n=C
Kid ClllHAHUT
ST

B2 fEREMKRBRE

Fig.2 The process of solving the transmission error

2 ETEIRHREMNL IR EHME
A 7 ik bR 5 I ik
21 EREIEEERBRENLETR
BT 2 AR TN L SR 22 S0, X P
RESHOIT AT T AT, A T TS kg
ME— P, PR P LB 9 R 0 ek
NBREISIE A s T 3 55 5 b S S
TR, T 4 FR 7 b 0 S8 S 4 T



c124 - moR EOL Ak ok o E R

51 %

A SRS o T AL A 2 ORI T v
BT HTICHA B A 48 1 S B T 2R AR DA R B35, B
B AR P EEORAE IR HE A e A2 SEBR T AR AN &
AT SR A A A IR 5 R BE , ZERERS 1 3 KA ) A7
T2 fih DX 3o A% Bl 25 25 U T P RES AL

Arct
| = R4 Al
=t T
| \ A%
P i
/
s | d
Al |d
|
[
i b 53 . 7,=10 910 t/min
i 55 . n,=12 767 t/min
| Hi IR . P=344.5 kW
NI
SA A
|
|

3 SEARENIERXTER(AIR)
Fig.3 Support form diagram close to the gear end (including

operating conditions )

A K
TRk A
EGH &
N K
| v
i |
/
SIRELS
s | A
1 n. » 5 :n,=10 910 t/min
1 #£538 .n,=12 767 r/min
| T P=344.5 kW
\
NEEI RN
IR
|

B4 EEERROIEEXATER(EIRN)
Fig.4  Diagram of the supporting form far from the gear end
(including operating conditions )
22 FEIMNE#HEREITSH
AR — X fi s 2 B2 90k o 147 e T2k 491
Fa G = A LA 2 AT RT3 B AL, o 3 o il
FRAGE T 5T WA e HEA T I A fuk o M. T A SI
IHER S LTS 4Nk 1 s,
2.3 MEEERERITRBEEE
N T ] S AR O LR
BB E , Xof 2 5 fh %) 1A TR R 7 i A7 R
P2 ] 5, AR BRI A B A s TR

Z 5 U T LA BORT 53 285 SR 52 0l AN SR A o7 )
SR T A A i 79 R, A A A R A L AR
Fii. 25 20 A BRTHR AN E 5 frk.

x®1 LS

Tab.1 Geometric parameters

SHAATR N PN

fLiE 4 47 55

HH 3 3

V1A 95/ mm 19 19

EJifas(°) 20 20
HMERE/mm 108.52 108.52

R T i S A A S/ mm 0 0
T T 3 i 52 5 i A P/ mm -0.91 -0.79
HRHEFA/ () 38.48 47.23
VA () 40.31 49.29
THES/(°) 42.37 51.12

WS/ () 5 5
JiE ] JeliE 1

(b)KAE

. Jd

(c) Vit Al
5 SR ERTER
Fig.5 Spiral bevel gear finite element model

Sk TR L S M AR AU 1 A ) G B e
PAT (R 38 far A B i 25

1) A v o 55 RS B2 O HL A58 B ]
S3 BT TR FH 0 I A 2 280 Ry 7S TR A% ( C3DSRY)

2) BERE PUANFRAS S BT 25 Ry T4 30 52 Bl 5
St AR SR I WA G AT 20 1 2 far R/ INAH ).

3) MY FE O SZ PR T 00, AR PN R IR 1T %%
A BRI e A B UM A A A fl B, O L
25 E DRI — 1 B EE A, 45 DSl e it A N 1§
A

4) M4 A R T (TUTTRT ) RN 8 T TR (7 T )



FZINAR, 5. 5 BRI R 0 89 % HE I HE 14 48 1% SR 25 TH R 5T - 125 -

o557 H
FE SCRHE RIS, I 15 B V] 1) 0 JBE 48 ik 1) A 42 fiph 45
2 fb SR

24 HELERESW

BT LR BR TR A | AR SO Rl AN [R] 119 52
T SOOI HE 15 58 R AT T I 242 fk o0, A5 8 T
FIAS R SR 3T It 14 e i G i 22k g, dn ]
6 51& 7 Fis. AR S A B IO R ) A Sh AR e A
S5 FIHBUE T A A B P A S B T 4 18 o)
ML iRz, WKl 8 ME 9 Fs.

4500-
4000
3500
Z 3000
=
2500
Z 2000
1500
1 000"
500

it 2]

{108
A

070,15 020 025 0.30 035 040 045 050 0.55 0.60 0.65
=¥ ffirad
B¢ ZEERmIERXTHEEEMN
Fig.6  The tooth contact force in the form of a support away
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