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## 5270451421 : MAJOR MECHANICAL ENGINEERING
KEYWORDS : / HELICAL GEAR POWER LOSS / MODEL / EXPERIMENT

PUWADON ASAWAPICHAYACHOT: IMPROVEMENT OF A MATHEMATICAL
MODEL AND EXPERIMENT FOR ESTIMATION OF SLIDING LOSS IN
HELICAL GEAR TRANSMISSION. ADVISOR: ASST. PROF. CHANAT
RATANASUMAWONG, Ph.D., 242 pp.

This thesis presents the preliminary study on parameters affecting to power
losses in helical gears. This study is separated into two parts that are application of
the mathematical model for estimating power loss of helical gear transmission and
experiment to investigate the helical gear power loss. First the spur gear meshing
model presented by Chanat has been improved, helical gear is modeled as the multi-
section spur gears aligned slantwise along with base helix angle. The second part;
experiment; the back-to-back gear test rig had been constructed for measuring
helical gear power loss. This type of the test rig does not have the power output. The
input power is circulated in the system to compensate the friction and power losses.
In order to verify the accuracy of the model, the estimated power losses were
compared with the experimental results. The parameters affecting to power loss

considered here are helix angle, pressure angle, face width and module.

The estimated results shows that the helical gear pair having higher helix
angle and module has higher power loss but helical gear with higher pressure angle
and face width has lower power loss. By comparison between the estimated and
experimental results, it is found that the estimated results agree well with
experimental results just only in case of affects of pressure angle and module,
however the affects of helix angle and face width to power loss cannot be predicted

correctly.

Department : ___Mechanical Engineering Student’s Signature

Academic Year : 2011
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Transverse module, m¢ (mm) 3.95 3.98 3.95
Transverse pressure angle, o (deg) 25 29.3 25.8
Helix angle, ¥ (deg) 0 30 30
Face width (mm) 26.67 26.67 26.67
Absolute Viscosity (cP) 6.732 6.732 6.732
Surface roughness (um) 0.37 0.28 0.32
Load operation condition (Nm) 140, 239, 413, 546
Speed operation condition (rpm) 2000, 4000, 6000
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dl a ' = d‘ v
A137197 5.1 W9dmadraanesn lElunnmaang

Gear set
Parameters
A B C D E
Number of Teeth 30 30 30 30 15
Transverse Module m; (mm) 3 3 3 3 6
Transverse Pressure Angle ¢ (deg) 20 20 14.5 20 20
Helix Angle ¥ (deg) 0 33.5 33.5 33.5 33.5
Face Width £W (mm) 20 20 20 40 20
Pitch Diameter (mm) 90 90 90 90 90
m1379% 5.2 Test Matrix A4 lun1snaaad
Gear Set Transverse Transverse . .
Test No. Name Module ProssursNaRglS Helix Angle  Face Width
1 A 3 20 0 20
2 B 2 20 33.5 20
B 3 20 33.5 20
3 C 3 14.5 33.5 20
B 3 20 33.5 20
4 D 3 20 33.5 40
B 3 20 33.5 20
5 E 6 20 33.5 20
6 A Repeatability
7 B Repeatability
A1379% 5.3 AN19ZN1TNNBBAZA AL TN ARD
Torque Range Rotational Speed (rpm)
(Nm) 500 1000 1500 2000 2500
0-10 1 2 3 4 5
11-50 6 7 8 9 10
51-100 1M 12 13 14 15
101-150 16 17 18 19 20
151-200 21 22 23 24 25

201-250 26 27 28 29 30
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Load dependent  Load independent
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Bearing loss Bearing loss )
Mechanical Spin
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Gear set

Parameters
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Number of Teeth 30 30
Transverse Module m; (mm) 3 3
Transverse Pressure Angle ¢ (deg) 20 20
Helix Angle ¥ (deg) 0 33.5
Face Width FW (mm) 20 20
Pitch Diameter (mm) 90 90
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Gear set

Parameters

B C
Number of Teeth 30 30
Transverse Module m; (mm) 3 3
Transverse Pressure Angle o (deg) 20 14.5
Helix Angle ¥ (deg) 33.5 33.5
Face Width FW (mm) 20 20

Pitch Diameter (mm) 90 90
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Gear set

Parameters

B D
Number of Teeth 30 30
Transverse Module m; (mm) 3 6
Transverse Pressure Angle ¢ (deg) 20 20
Helix Angle ¥ (deg) 33.5 33.5
Face Width FW (mm) 20 20

Pitch Diameter (mm) 90 90
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