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A Study on the Root Fillet Stress Analysis of Helical Gear
due to Helix Angle and Face Width

Ansu Han*, Minsung Hong+, Jin Cho”

]l Abstract |

In this paper, the FEM(Finite Element Method) has been applied to understand the geometrical characteristics and
to analyze the stress of a helical gear. The helical gear is simulated and analyzed by adding many thin spur gear
with helix angles and twist angles. Helical gears with different helix angle and face width have been studied. The
results show that the root fillet stress is increased proportionally to helix angle and face width. Namely, as the face

width increases, root fillet stress decreases, and as helix angle gets bigger, root fillet stress increases.
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Fig. 1 Helix line
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Table 1 Helical gear model

Pressure Helical Face Helix
Module .
angle gear tooth| width angle
36mm 15°
39mm 15°
45mm 15°
20° 3mm 30
39mm 11°
39mm 15°
39mm 19°

(2)36mm (c)A5mm

(b)39mm

Fig. 2 Face width when (3=15°
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(a)i1e (b)15°

(c)t9°

Fig. 3 Helix angle when Z=39mm

Table 2 Equivalent spur gear and load angle

H;ifral Helix E;‘E;V::;t Load
tooth angle(5) tooth angle()

11° 32 35.35°

30 15° 33 35.63°

19° 36 35.98°

(a) P

(b)

Fig. 4 Load angle and helix angle
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Fig. 5 Load and Nodal points
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Table 3 Comparison of FEM stress and A-T stress
Helix angle | Face width Load angle e p(;t;nlt\IsOdal Ell\cl:r)r.le(r)lis Root Eﬁ:‘:[ stress | Root iﬁle;[; stress
11° 39mm 35.35° 4508 51362 43.55MPa 47.81MPa
15° 39mm 35.63° 3302 56649 43.61MPa 48.09MPa
19° 39mm 35.98° 3472 60299 54.45MPa 48.49MPa
15° 36mm 35.63° 3249 57804 44.02MPa 52.10MPa
15° 39mm 35.63° 3302 56649 43.61MPa 48.09MPa
15° 45mm 35.63° 3900 72040 39.72MPa 41.68MPa
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Fig. 6 Root fillet stress of helical gear
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