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nonlinear cam and spring
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Abstract Most of oven range doors are opened from top to down. Feeling of door in case of home appliances
including oven ranges affects the quality of product. The major factors to evaluate the feeling quality are
opening force, closing force, and bouncing effect happened when the door is opened completely. If opening and
closing forces become large, consumers may have complaints. If the bouncing effect becomes large, the impact
can cause the body as well as the door to damage. Opening and closing forces, and bouncing effect must be
minimized to improve the feeling quality. In this study, the mechanism which improves the existed dual
compressive spring and cam structure is suggested by using nonlinear cam and spring. After the nonlinear cam
is designed and manufactured for the suggested mechanism, this cam is confirmed to become more superior
than the existed one by applying it to the practical oven range.
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[Fig. 1] Operation structure of the existing door
(a)Torsion spring (b)Dual compression spring
with cam
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[Fig. 2] Moment by self load of door
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[Fig. 3] Shape of torsion spring
(a)External and inner diameter of torsion spring
(b)Wire diameter of torsion spring
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[Fig. 4] Dual compression spring structure with cam
(a)Exploded view of dual compression spring
structure with cam (b)External and inner diameter
of cam (c)External and inner diameter of dual
compression spring

[Fig. 5] Free body diagram in cam
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[Fig. 6] Moment diagram according to door’s rotation
angle in existing hinge structures
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[Fig. 8] Bounce displacement measurement
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[Fig. 9] Bounce displacement diagram according to time
in existing hinge structure

[Table 1] Opening feeling quality evaluation of the existing
hinge structure

Evaluation | Opening | Closing Bounce Bounce
items force force displacement time
Torsion | 33 16f | 05 kgf | 177 mm | 1.6 sec

spring
Dual

compression| 4.0 kgf | 1.4 kgf 32 mm 0.58 sec
springs
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[Fig. 10] Moment diagram according to door’s rotation
angle in the mechanism will be proposed
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[Fig. 12] Non-linear cam structure of the proposed mechanism
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