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On Effect of Overlap Ratio on Root Fillet Stresses in Helical Gear Teeth

by
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Summary

In the present paper, the authors investigated the effect of overlap ratio
on root stresses in helical gear teeth and the worst meshing condition under
which the maximum root fillet stress occurs, based on the cantilever-plate
approach and strain-gage investigations using the static gear loading appa-
ratus, which was developed by the authors.

It is found that the maximum root fillet stress occurs under the meshing
condition, that the meshing point in the middle plane perpendicular to the
gear axis lies in the close vicinity of the outer single meshing point for any
overlap ratios.

The calculated stress values based on the principle of superposition and
the moment-image method showed a good qualitative agreement with the
results of strain-gage investigations on gear teeth.
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Fig. 1 Systems of coordinates for distributed
load on helical gear tooth
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Table 1 Factors 8 for bending moment at clamped edgel)

y 0 0.1H | 0.25H | 0.5H H 2H 3H
7/H
0 0.511 | 0.510 | 0.475| 0.389 | 0.210| 0.038 | 0.016
0.2 0.443 { 0.438 | 0.405 0.317 0.159 | 0.025| 0.011
0.4 0.397 | 0.387 | 0.341| 0.240 | 0.107 { 0.012 | 0.007
0.6 0.360 | 0.339 0.264; 0.149 | 0.053 | 0.004 | 0.002
0.8 0.336 | 0.268 ¢ 0.122| 0.051 ; 0.012| 0.002 | 0.001




EMABEIEEHAHE B85 33

Fuan DI EOIEAA G; ¥ COEME 7; 2 Thid,
B Urdens b §; Bk S Q; 1k U ITHF IS /)
oe; W WOHEDOR T X - TRd> DT EWTE S,

’85-:5,'- n=1n;+ x=—&; —§;)

0‘5], = 3>

i ﬂfifiy7}=7y,', x =0

I
X UE=6,'; p=7; 2 X=0

TEW, Tl gy, 2 =0 BLIO Beoy;,
p=n; > x=0 1%, ERFNET Uhknd & #Hmc
E, WSS » BRI 7; KEOE S /i
T5 b LT, THICHET 2WILOMA @ 1KLL
SIS L OHITFE— 2 VO BE ERL, i
Bewt ) gmmi s a=-G—gj) 1% FERDD 2
woFANC—(8; —§; ) Mihe e sl e— 2 Vb
DR ETRT . o'y, 1 O FHFR OV TRIH (6)Z
Wo 7ris, AIMXOBITENOHEICR, HEOEES
MR X B FEfEE 3 L Ol AR RS & %8 AW
BHZEEL THENY,

2.2 B E K%

BB H OB WEEEOH YR 2 IR U,
N2, 5 G.A T 5 i) OF 3 X ORIE
B & BB WALE R R T WITIH) ORI

®\O\G\0O
VYV VY

Tt

L)
B, —18°44'50"

®
y

&
~
1

e Egte=29. 02mm
Begining of engagement End of engagement
(Root) (Tip)

Fig. 2 Meshing positions for calculation and
measurment of root stresses (G.A)
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Fig. 3 Profile and lead error diagrams of test
gears (G.A)
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Fig. 5 Static loading apparatus for spur and
helical gears
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Fig. 6 Longitudinal stress distribution of hel-
ical gear tooth (Calculated, G.A)
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