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Strength evaluation of a propeller shaft according to the cross angle
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Fig. 1 The cross angle of propeller shaft
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Table 1 Materials and yield strength of each part

Journal | Sleeve Spline
Parts bearing yoke shaft Tube
Materials scm440 | sm45c | scm440 | stkm13b
Yield strength
[MPa] 840 490 840 305

0.00 150,00 300,00 ()
75.00 225,00

Fig. 2 Mesh shape of propeller shaft

SR AL EE A B FEF) o EaE W fr
e R F49] G, ~Fel Y WA T2 x| Zgkor
A1E @ FAFEro] Hf 38 E A7} 219kgrm 0] o] B g H ¢l
A& Fig. 33} o] T2 g AR E Q] Zo| 2 AA A F538l 2
gl 219%kgem o] EE A 8-8to] 7} F-352] A g A H ok

Statc Structural MSYS
Ti 1

ime: 1, s
2008-10-07 2% 957

[A] Displacement

B Morment: 2, 14626006 Nenm

[C] Displacement t2

. Mornent 2: 2, 1462e+006 N-mm

f
0.00 150,00 300,00 (mm) z/\ %
Fig. 3 Boundary condition of propeller shaft
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Equivalent Stress 9
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Fig. 4 Stress distribution of a propeller shaft as 6,=10°

Table 2 Max von-Mises stesses of each part of a propeller shaft

Maximum von-Mises stress [MPa]
Cross Bearing Sleeve Spline
1 .
angle Spider cap yoke shaft Tube
0.0° 529 313 306 625 159
2.5° 614 354 403 649 164
5.0° 710 443 428 703 162
7.5° 814 521 428 736 164
10.0° 795 813 430 716 161
12.5° 860 940 462 717 162
15.0° 1091 1264 447 730 158
17.5° 1024 2051 595 794 168
20.0° 1277 3294 691 845 156
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Fig. 5 Variation of stress according to cross angle
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