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Destruction Phenomenon about the Spline Shaft

Tetsuo NOGUCHI*® and Tsutomu EZUMI

** Researcher in Shibaura Institute of Technology,
3-7-5 Toyosu, Koutou-ku, Tokyo, 135-8548 Japan

A spline is a stretchable joint that transmits power. Generally, for the fracture problem in an
actual construction, three-dimensional cracks exist in most cases, and in crack propagation, the
stress intensity factors Ki, Ku and Kin usually act in single or mixed modes. In this study, the
maximum stress and maximum stress direction are determined by the photoelastic and finite element
methods. The mixed modes stress intensity factors Ki, Ku and K are determined experimentally by
combining the caustic method and photoelastic stress freezing method. The interaction in the spline
shaft having outer surface crack was also discussed, together with a comparison of the results of

these experimental methods.

Key Words: Experimental Stress Analysis, Stress Concentration, Finite Element Method,
Photoelastic Method, Method of Caustics, Spline
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Temperature | Young's Modulus [MPa] | Poisson's ratio
Room temperature 3000 0.33
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Fig.7 Crack in spline shaft model
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Fig.9 Isochromatic line (Z=67.5mm)
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Fig.10 Stress distribution (Z=67.5mm)

Unit:Degree

Fig.11 Isoclinic line and principal stress diagram
(Z=67.5mm)
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Fig.12 Relation between stress and distance Z
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Fig.13 Stress distribution by finite element method
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Fig.14 Isochromatic line of spline shaft model
with crack (Crack angle 55° , Z=67.5mm)
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Fig.16 Relation between stress intensity factor K 1
and distance Z (Crack angle 55° )
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with crack (Crack angle 55 ° , Z=67.5mm)
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Fig.17 Relation between stress intensity factor K m
and distance Z (Crack angle 55°)
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Fig.19 Caustic pattern of spline shaft model
with crack (Crack angle 0° , Z=67.5mm)
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Fig.20 Relation between stress intensity factor K 1
and distance Z (Crack angle 0° )
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Fig.22 Relation between stress intensity factor K m
and distance Z (Crack angle 0° )
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Fig.21 Relation between stress intensity factor K n
and distance Z (Crack angle 0 ° )
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