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The Study on Parameters Affecting to Sliding Loss in Spur Gear and Helical Gear:

Estimation of Power Loss by Using Gear Meshing Model and Experimental Results
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Abstract

Gear is an important machine element in the transmission system that has been used
extensively in various works. Although the efficiency of a gear pair is high, multi-stages gear
transmission is frequently used that makes the total power loss increase significantly. With this reason,
the study on the parameters that affect to the sliding loss of spur and helical gear pair is very
important and can be used as the basic data for the gear design or gear selection for reducing power
losses in the gear system. The parameters focused here are module, pressure angle, helix angle, gear
ratio and face width. The study was done by using gear meshing model to estimate the effects of gear
parameters, and also experiment by back-to-back gear test rig. The experimental results show that the
gear pairs having larger module, larger gear ratio and wider face width have higher power loss, but the
gear pairs having larger pressure angle and larger helix angle have lower power loss. By comparing the
experimental results to the estimated results, it is found that for the effects of module, pressure angle
and gear ratio the experimental results agree well with estimation results, but the results do not agree
for the effect of helix angle and face width.

Keywords: Sliding Loss, Model, Spur Gear, Helical Gear, Back-to-Back Gear Test Rig.
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Experiment Estimation
800
700 + 500 rpm | 500 rpm
§ 600
~ 500
P
& 400 t
5
% 300
a 200
100 M
0 : :
800
700 F 1000 rpm L 1000 rpm

200 F
100
0 ) .

700 F 1500 rpm 1500 rpm

Power loss (W)
28
i §>

Power loss (W)
_— D L B o
[ = B T I = I =1
o O © o o <o
\ '

2000 rpm 2000 rpm

Power loss (W)
—_ N P - |
o o Qo S <o
o O O o o o <o

1000

2500 rpm | 2500 rpm

Power loss (W)

N

0 100 200 300 0 100 200 300
T, (Nm) T.(Nm)

—O—Gear Set A —O—Gear Set B

—&—Gear Set C —O—Gear Set D

JUN 2 Masgadeannnislaanusediulaann
wuUTaRLaEN InlAINN1sVnaeIUeIYaLTlaInse

8. AinAnTINUIZNA
At fudunilwedasinsdds "nsine
nalnmaiinuagdadeidnaseidagydeidesan
nslaavesgileafifinanuuiuiu’  (MRG5480164)
Feldsunuatuayuaindiiniuanugnisunig
gauAnwisiududinanuneuatiuayuni1sive
WAEAINTUUNING Y



Experiment Estimation
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