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full-depth and pressure angle 20 B (resin(bos) s in(h)1 (rptcos(bon))scos(h)

i - s7=(-rb*sin(bob2))*cos(h)+(rbxcos(bub2))tsin(h)
degree Of gears and conSlder ed' s8=(+rb*sin(bob2))xsin(h)+(rbxcos(bob2))xcos(h)

A single tooth is considered in K..sT.s8

s9=(rcxsin(bow))xcos(h)+(rcxcos(bow) Yxsin(h)

finite element model. A s10=(-rcxsin(bow) ysin(h)+ (rckcos(bow) Yecos(h)
horizontal force is applied on the ::::?r‘l?tl)gv)*cos(h)*cos(baw)*sin(h),

top of the tooth. The deformation  , iimtircostbonscosty
and  stress  distinction are  Cresintossin®stercoston)scosthy
determined. Different- tooth K, . (-sin(boy))xcos(h)+cos(boy)*sin(h).

. (+sin(boy))xsin(h)+cos(boy)xcos(h)
number are considered to K..0xcos(h)+rcksin(h), OxsinCh)+rexcos(h)
. - sl3=(—rc*sin(bob2))*cos(h)+(rc*cos(bobZ))*sin(h)
determine the Lewis form factor. sl4=(+rexsin(bob2) Msin(h) H(re¥cos( bob2))icos(h)

. - ,513,s14 *Def i cos functi to k i
The Lewis form factor derived o cife & marcos function to keypoint
form finite element results are ' Stepsi

3
compared with the data from :
andbook. Somediscrimation are -

. SPLINE,P50X
found between finite element 3
4
result and handbook. The analy- ;
sis procedure can be applied to |, .
determine the gear stress and can I
be used for gear design. L.FSO%
i2
L,P50X
7
. ) 8
Bgk(1) : (Appendix) L,PS0X
g
! 10
/BATCH LARC.4,3,1,ra
/COM, ANSYS REVISION 5.0 19:57:48 LARC,2,5,1,rp
03/01/1994 LARC.6,1,2,-rb
! /show,vga LARC,9,12,2,~rc
/PREPT LARC,11,12,2,-rc
/TITLE, FEN of the Gear Stress LARC,11,7,2,-rc
ETYPE LARC,8,10,2,-1
STAT B /PNUM, DEFAULT
ET, 1,82 tDefine the element typex /PXTM,LINE, 1
HP.EX,1,3e7 *Set material propertiest /PNUK,XPOI, 0
/com, real \ /PBC,ALL, ,0
angle,rf,h,sl,s2pd, ra,rc,bop, t ,s3,54,55.56,57,58,59,510 /YIN ALL, ON
/coe, real bot, tot2,bot2, pop2, bop2, bob2, boy,s11,s12,5!3, 514 LPLOT
*Set the variety of gear model® LPILLT,8.12,rf
*ask,n,gear nnober, *Pecide to gear numberx LFILLT,S,14,rf
d=5. /PNUM, DEFAULT
*ask,p_angle,press angle, sDecide to the press angle of /PNUM,KPOI, 1
gearx /PBC,ALL, ,0
pd=n/d /YIN,ALL,ON
p=2.5 LpLoT
rb=2.35 L,P50X
ra=2.5+1/pd 13
rc=2.5-1.25/pd 12
*afun,deg L,Ps50X
bop=0.854 15
t_angle=acos(rb/ra) 1l
bott=(tan(t_angle))*180/3.1416-t_angle LARC,14,12,1,-rc
tot2=(d*180)/(4xntra) LARC,11,16,1,-rc
bot2=tot2+bott k,,0,rb/cos(20+.5%bob2+.5xtot2) sDefine the arc of gear roots
pop2=(180%d)}/(n*rps2) /PNUM, DEPAULT
bop2=popZ+bop /PNUM,LINE, 1
bob2=pop2+2*bop /PNUN,KPOL, 0
bow=20._ /PBC,ALL, ,0
boy=bob2+20. . JYINALL,ON
h=bob2/2. LPLoT *Display line number execpt to the arc of
rf=.3/pd gear rootx
xask, fn, force, *Decide to force valuex LARC,13,15,1,-LY(15,1)
K., 0xcos(h)+2.35xsin(h), 0xsinCh)+2. 35%cos(h) L,P50X '
K.,—.037*cos(h)+2.499*sin(h),+.037¥sin(h)+2‘499005(h) 2
sl=(‘ra*sin(bott))tcos(h)+(ra*cos(bott))tsin(h) 17
s‘2=(+ra*\sin(bott))*sin(h)'r(ra*cos(bott))xcos(h) L,PS0
k,,sl,s2 17
53=(-ra¥ein(bot2))*cos(h)+(ra*cos(bot2))xsin(h) 4
sd=(+ra*sln(bot2))*sln(h)+(ra*cos(bot2))*cos(h) A,PS0X, 4 *Display the area of gear models
k,,s3,s4 4
s5=(-rpxsin(bop2))cos(h)+(rprcos(bop2))esin(h) 3
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A,P50X, 4

,P50X, 4

—— D D e 3N
w e

=

17

ned o htal %
MAOUM, AREA, O
OPLOM,KPOI,0
IENQOM,LINE, 0
0PBC,ALL, ,0
LYIN, ALL,ON
APLOT
si ts ait i
9
LESIZE,PS0X,,,5
1
LESIZE,P50X,,,5
10
LESIZE,PS50X,,,5
3
LESIZE,P50X,,,5
10
LESIZE,P50X,,.5
13
LESIZE,PS0X, , .4
2
LESIZE,P50X,,,4
4
LESIZE,PS50X,, .5
i1
LESIZE,P50X,,.5
22
LESIZE,P50X,,.3
5

" LESIZE,PS0X, .3
6
LESIZE,P50X,,,10
13
LESIZE,PS0X, , .4
19
LESIZE,PS0X, , .4
18
LESIZE,P50X,..5
21
LESIZE,PS0X, ,.5
17
LESIZE,P50X,,,5
20
LESIZE,P50X,,,5
16
LESIZE,P50X,,,5
12
LESIZE,P50X,,,5
1L

noedh the alea m¥th node and element*

sat ist as tit tsa i ts ai t saits at
all linesx

LESIZE,P50X, .,
15
LESIZE,PS0X, , .
8
LESIZE.P50X, .,
7
LESIZE,P50X, ,
23
LESIZE.P50X, .,
24

AMESE, ALL
FINISH

/SOLU

/PNUM, DEFAULT
/PNUK, KPOL, 0
/PBC,ALL, .0
/¥IN,ALL,ON
LPLOT

DL.P50X, ,SYRN

8

7

DL, PS0X, , SYMN
15

7

DL,P50X, ,SYM¥
7

7

FI, cOX,FX,~fa
17

SOLVE

FINISB

/POST1
PLDISP, 1
PLNSOL,S,Y
FINISH
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5,20

5.20

3

2

xto free mesh all arcax

splot all lines with numbering#
Define under of r.c. with symmetric
boundary

xDefine the right horizontal line a force



