Vol.12 No.3

12 3
1997 7 Journal of Aerospace Power July 1997
*
(LTCA)
0343.3
1
LTCA ,
(2]
(3.4)
. , L itvin
(5]
6]
2
» @
o [6] (10)) HRHEM/C)
,6t: rbz(YBOOSBb g (;—15 i{\a‘ 25 4:5
» T2 »80 :: oty
| i
1 ot %‘
’ ( % —10r
. ’ B —15
6{1 6(11,
1
1996 6 ;1996 10 * : 96053037

*ox 554 710072



252 12

M o . Mo :
( 2) TCA
2
2 Mo N
M ( ) , St Mo e .
Mo M S ., M S :
™= Gw,ym,zw)" = M+ § (1)
M nr : L % M1 Mz MM
M o M TCA T Mo i (us, 8, 9),
¢ : ,ur 6 , M 1 ,
Y = [xw (ur, 61, yie (ut, B,z (ua, B) ] (2)
MMz nr :
[xm1fur, B)— xmT2ny = [yms(uy; B)~ ym]* n
[xv, (U1, ) = xu ] *ne= [zwrlus, &) - zw]* n« (3
N, N n. 3 (3), ui, 6, [2URY
e, b= MM:|
3
, 1 ,
TCA :
TCA ( ) :
®= 21m/(N K) (4)
K : . (4)
3
, R N | == — 3
(=== = Y e 1
;
2 12 3 Tea

, 123
2712 , TCA ,



253
pr pn, i
Di= ijfji (5)
=1
fii , j ) | )
20 1
4 LTCA
4 L TCA , [ 1
«( ) , : P
[ ( z }
)] W |
P{iP Piy
4 W w1 w1 wjs _J_
(2 ot (3
d i 1 1 |
!p 1P
, Z I Wi=
o, L0 W= ot 4 LTCA
bi,bj ]
rf1,1|p1i+f111|p11+W1|= Z+ dn ( )
= 1i,j
foopm+ fompn+wm= Z+ dm :
D o+ pu)= P (6)
=1
IF «= 0 THEN ds= 0
P | (s= I1,1:1= i,j)
IF ps= 0 , THEN ds«> 0
fPw
, Sr=0 I Sr=0
" AxpE 0 BAER
1 ! 8r=2' 37"‘—12'
P
’ 5



254 12
5B (4) LTCA,
TCA , L TCA
TCA LTCA Lot 2 YA
A/ —10 10 30 50
' ~ —10 10 30 50 2 o
: éf*w | § —101
O T I CAYAYAY
= % _10
LTCA S |—10l B oor
e v v - VAVAVA
204 g
—10r _
40, 2.5mm: Bl 10t =0 sr=0
A B
20° 30 mm xe xen
[6]
HRRA/O) SR/ ()
5 1o 16 30 50 —10 10 30 50
o=2 \/\/\/ : OW
5 _ 10 s 1oL
100N - m g < - N ‘
w T /N I EVAVANVA
6 K ®
20 50 100N E_lg" ' * ’ E 413_
m P NS N VAVAVA
,CN C By, ™M 2ol
=g or=2'
1 6
5
(D LTCA ,
, TCA, (2L Tca
, LTCA; ,
LTCA, (3
LTCA, L TCA

1 Simon V. Optimal Tooth M odification for Spur and Helical Gears Trans ASME 1 M ech Transn. A utom. Design ,

1989, 111(4): 611- 615

2 WeckM. 3- D Tooth Flank Corrections- Improving theBearing and Runing Behaviour of Gears Ind

(11): 30- 31

o 0 A~ W

, 1992, 28(6): 57- 61
, 1993,

, 1997, 12(3)

- Anz , 1987, 109

(47): 25- 29

L itvin FL. Gear Geometry and A pplied Theory. PTR Prentice Hall, Englevood Cliffs,NJ07632,U SA , 1994: 258- 281



No 3 A bstracts 329

is employed to calculate themal bending vibration response These methods are verified by
themal bending tests In general, this numerical method is smple and gpplicable to the ther-
mal bending analyses and investigation of its influence on aircraft engine

KeyW ords Tamperature field Deformation Finite elenent methods

TOOTH CONTACT ANALY SIS
OFMOD IFIED HEL ICAL GEARS

Fang Zongde
(10thDept N orthwestern Polytecnical University, Xi'an 710072)
ABSTRACT A n gpproach for calculating tooth working- surface contact and

tooth edge contact of modified helical gears isproposed T he generation of tooth surface and
Tooth Contact A nalysis(TCA ) of themodified helical gears under various errors can be simu-
lated on computer by the aid of thisapproach Then, the tooth modification by changing tooth
profile of rack- cutter and by CNC machine is considered A san exanple, TCA on pair of
modified helical gears is completed by using above metioned approach, and the mprovement
for contact under errorsis shown Thismethod can be used for modification of helical gears

KeyW ords Helical gears Contact problan s ~Simulation

LOADED TOOTH CONTACT ANALY SIS
OFMOD IFIED HEL ICAL -GEARS

Fang-Zongde
(10thDept N orthwestern Polytecnical University, Xi'an 710072)
ABSTRACT A, simulation-approach for loaded tooth contact analysis ispresent-

ed Defomation of the tooth, ‘deflection of the supporting system, backlash betw een the
teeth, gapson points'except teanporary contact point, manufacturing and assanbling errors
are considered In thisprocedure, the accurate geometry resulted from TCA isfoundation of
w hole calculation, and the flexibility factor matrix by using finite elenent method is adop ted

Besides, the non- linear contact analysis betw een multi- pairs of teeth can be done only
through themechanical and geometrical analyses of single- pair of teeth

KeyW ords Helical gears Bearing capacity Contact problans

RESONANCE INTERFERENCE ANALY SIS
AND REL IABIL ITY ASSESSM ENT

FOR A FAILED TURBINE BLADE
OuYangde, Fu Xiaoping, Song Zhaohong
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A series of analyses for blades of second turbine in a given aero-
engine have been accomplished such as vibration analysis, resonance analysis, modal stress
analysis, and statistical analysis for the blade nature frequencies obtained in field and mass-
production T he failuresof the blades have been investigated by the synthesisof the obtained
results and a resonance interference analysis In result, the failure ources have been found



