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An Evaluation of Bending Fatigue Strength
for Cold Forged Bevel Gear

Jae Hoon Kim', Jung Woo Sa“, Duck Hoi Kim"™" and Sang Youn Lee

ABSTRACT

Gears are the most commonly used parts in automotive and industrial applications. One of most common
riodes of gear failures is tooth breakage, which is usually produced by the bending fatigue failure. It is
inportant to manufacture the gears which can withstand the applied stresses in view of safety and economic
r:quirement. This paper deals with bending fatigue strength for cold forged bevel gear. Especially, to compare
fatigue characteristics for manufacturing processes difference, bending fatigue tests of bevel gears made by
three different processes respectively. Results indicate that the fatigue strength of bevel gear is improved by
cold forging process. Intergranular fracture is found on fatigue fracture surface, and dimples are observed on
fnal fracture surface. The fatigue failure cannot be considered as a deterministic quantity, but must be
characterized statistically. This study proposes a method to estimate bending fatigue life of the bevel gear
using the probability-load-life and Weibull analysis.
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Table 1 Dimension of straight bevel gear

Tooth Gleason
profile revacycle Dedendum 7.68mm
Pressure o ap’ .
angle 22° 30 Shaft angle 90
No. of mating
No. of teeth 16 gear tecth 11
0.18 ~
Module 6.5 Back lash 0.23mm
P.CD 104mm Face angle | 62° 59
Whole depth| 12.59mm || Pitch angle | 55° 29
Addendum | 4.91mm | Root angle |44° 46’
Table 2 Chemical compositions of gear material(Wt %)
C Si Mn P S Cr Mo
0.18~{0.15~ {060~ < < 1090~ 015~
0.23 | 0.35 | 0.85 [0.030({0.030| 1.20 | 0.30
760°C
720°C
Material — /1 gp. | | gnr [\—Bonderizing —»
Annealing 551 8=
930°C
. 85 i OC
Cold-forging —=Turning —» 5y : i
Co I AE =N [AF] 101l

190°C Surface Carburizing
— /[ 2hg | \ — Specimen(Cold-forging gear)
Tempering

Fig. 1 Manufacturing process of cold forged gear
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Fig. 3 Hardness distribution of specimen

(a) Surface microstructure

(b) Internal microstructure

Fig. 4 Surface and internal microstructures of cold
forged gear
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(c) Cold forging gear

Fig. 6 Configuration of failure teeth
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Fig. 7 Fracture of cold forged gear
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