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Dynamic Behavior of Light-Loaded Gear

Teruaki HIDAKA, Takeshi ISHIDA, Hirofumi SENTOKU,

Seiji ARIL, Isao YOSHINAGA and Keiichi ODA

Abstract

A testing machine was made to investigate the dynamic behavior of an especially light-loaded gear

whose load was due to the friction occurring between the gear and the gear shaft. A hobbed gear and

a ground gear were used as the light-loaded gear to measure the fillet stresses of the gears in the cases

with unifrom transmitted tooth load and with varying transmitted tooth load. Furthermore, the theoreti-

cal analysis was done by considering both the separation of teeth and the mesh with back faces which

was not usually used. The main results were as follows. Applying transmitted tooth load variation, the
degrees of the separation of teeth and the meshing with the back faces increased, and the fillet stress of
the light-loaded gear increased. When the errors of the light-loaded gear decreased, the fillet stress can

be decreased.
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the light-loaded gear.
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Fig. 1 Photograph of the testing machine for ﬁ:}l—

Fig. 2, Fig. 3125\ T, B0t BaskHQ, \@

®

uJ

HRINED, HHHEDN LY ICh->Twv 3, BN

FLLTO 2 BAFHKEQREMEHEDL 3 AH - Fig.3 The part of the light-loaded gear in the
TWaH, HEREDEZDPADH > TV WDT, & testing machine.
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Fig.2 Schema of the testing machine for the light-loaded gear.

1 | Drive gear 9 | Coupling for loading

2 | Idle gear 10 | Gears for power circulation

3 | Light-loaded gear | 11 | Idle gear for power circulation

4 | Driven gear 12 | Idle gear shaft for power circulation
5 | Gear shaft 13 | Input shaft

6 | Torsion bar (1) 14 | Gear for torque variation (1)

7 | Torsion bar (2) 15 | Gear for torque variation (2)

8 | Slip ring 16 | Gear shaft for torque variation

Vol.39 No.2 (1989)



BEE AR E O IR

(347) 11

Table 1 Dimensions of the gears used.
Drive gear Lighé;laoraded Idle gear |Driven gear

Type of gear Spur gear

Tooth form Involute

Number of teeth 60

Pitch radius 150mm
_Pressure angle 200

Module 5

Face width 170 40 119 119
Material SNC815 S35C SNC815
Working method Grinding ggggigg Grinding

Tooth profite
Root

Tooth trace

IZOpm

1~Omm

APty [romn
Single pitch error
(a) Hobbing
Tooth profile Tooth trace
Root Tip

—v"q-ﬁ-l‘-.l'u—'\-ms—q;\_-n_.,gw

IZOpm
Single pilch error

(b) Grinding

Fig.4 Errors of the light-loaded gear used.
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Fig.5 Spectrum of the torque on the torsion
bar.
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Fig.6 Example of the measurement in the case
of the hobbed light-loaded gear (P,=25
kN, f.=450Hz).
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Fig.7 Relation between the Maximum and
minimum stresses on the drive gear
meshing with the light-loaded gear and
the mesh frequency.(P,=25kN)
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Fig.8 Example of the measurement in the case
with varying transmitted tooth load
(P,=25kN, AP,= 7 kN, f,=400Hz).
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Fig.9 Distribution of the amount of the fillet
stress on the drive gear meshing with the
light-loaded gear in the case of the vary-
ing transmitted tooth load (P,=25kN,
AP,= 7 kN, f,=450Hz).
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Fig.10 Relation between the maximum stresses
on the drive gear meshing with the light
-loaded gear and the mesh ferquency in
the case of the varying transmitted tooth
load (P,=25kN, AP,= 7 kN).
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Fig.11 Relation between the maximum fillet
stress on the drive shaft meshing with the
light-loaded and the mean transmitted
tooth load (AP,= 7 kN).
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Fig.12 Vibration model of the light-loaded gear.
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Fig.13 Relation between the maximum fillet
stresses on the drive gear meshing with
the light-loaded gear and the mesh fre-
quency in the case of the varying trans-
mitted tooth load (P,=25kN, AP,=7
kN).

(Theoretical result)
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