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A Study on Design Improvement and Strength Evaluation of Shafting
System for Washing Machine
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ABSTRACT

By laying its drum horizontally, front-loaded washing machine mostly used in Europe that uses the head of the water
to launder was appropriate for washing only small amount of laundry. However, the demands of customers are requiring
front-loaded washing machine to handle big capacity laundry as well, and have faster rotation speed to increase drying
ability. To meet such demands, more stress from bending and twisting are complexly loaded onto the shaft supporting
the horizontal drum, causing problems in fracture strength and fatigue life. Shafting system is mainly divided into flange
and shaft. Flange is located between the drum and shaft, transferring power from the shaft to drum, and acting as a
supporter of the back of the drum. Shaft is connected from the flange to insert production, transferring power from the
motor to drum, and mainly acting as stiffness against the horizontal weight of the shafting system. In this paper, strength
analysis and experiment were executed on both the shaft and flange of front-loaded washing machine to suggest the
design improvement of shafting system for big capacity, high-rotation drying. Also, verification of this evaluation was
executed on fracture strength and fatigue life for studied shaft system.
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2|34y D, = Second stage bearing diameter
F, = Bending load in First stage bearing
F = Centrifugal force F, = Bending load in Second stage bearing
m = Unbalance load L, = Length between D, and m
R = Spin drum radius L, =Length between D, and D,
o = Angular velocity M = Bending moment
D, = First stage bearing diameter 0 = Bending stress
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T = Torque

1 = Shear stress

r,= Shaft radius

I = Area moment of inertia
I, = Polar moment of inertia
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Fig. 2 Outline diagram of shafting system
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Fig. 3 Force and Moment Diagram
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Fig. 4 Configuration of serration teeth
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Fig. 5 Result of the analysis for serration with torsion
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Table 1 Parameter values of the shaft
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Fig. 7 Section of shaft flange for old model

Fig. 8 Section of shaft flange improved
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Fig. 11 Photograph of manufactured shaft system

Fig. 12 Photograph of tester for fracture and fatigue
strength in shaft system

Fig. 13 Photograph of tester for torsion in shaft system
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