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Design of kitchen cabinet using complex link mechanism
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Abstract Kitchen cabinets are essential furniture for storing the kitchen tools, but their high installed location
makes it difficult for users to access the upper of the cabinets. Therefore, in this paper, we propose a new type
of kitchen cabinet that allows users to easily take out or store items by adding new height adjustment features
while maintaining the function of the existing cabinet. For convenience and safety, an appropriate complex link
mechanism is designed so that the selected floor, not the entire cabinet, can come down to a desired height
with one operation. Moreover, the optimal descent path is set to prevent the floor tilting or interfloor
interference during descent, and appropriate link shapes, lengths, and joint types are selected to implement it.
FEA analysis is performed to ensure that the stretched complex linkage can support the load of the stored items
and the feasibility of the height adjustable kitchen cabinet is verified through fabrication.
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Figure 2. Schematic drawing of floor selection linkage
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Figure 3. (a) target path motion (b) 4-bar linkage motion
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Figure 4. Conceptual design of main lift-down linkage
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Figure 5. Conceptual design of scissor-type linkage
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Figure 6. Conceptual design of additional lift-down linkage
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Set 1 Slide Joint Path
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Figure 9. Final assembled CAD modeling for the height
adjustable kitchen cabinet
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Table 1. Material properties of Seti linkage (AL6061-T6)

Properties Value
Elastic Modulus [GPal 70
Poisson's ratio 0.33
Density [g/cm’] 271
Yield Stress [MPal] 145

58.74MPa
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Figure 10. Stress analysis result of Set1 linkage
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Figure 11. Final product and operation process of the height
adjustable kitchen cabinet

v. 2 2
Ak A BT "olH 71E AN BA

Ndstazt 2 7lss F7HE %

o
=
om oA AZF 9 AE AFE Bl gFAS

o

Asgrh, AH8AE Qe Fol Y= BAL A
B E AN S RS 4R A

Fol SYHES sglon Adg 7} ol Sy
e Fol uy I S gowd £49
= oAl 8% Amg AAse] AU Fol

P R 54 oL FAHOR $EH: AL T
ek E, shte] gaslFel Eo] v 9yl

= Al AR smo] 2 RS wE w1
of Byt 32 B2 A7) A8 EHEAE 5 A
A z2E gk gebd Zavt glo] Hou &gl
a7l A gon waamel 93S WAk S 9l
o 9 ks $& Addsta e @ v B
Zato 2 Ao} AlAZ A AHglo] ARESE &= 9l
- T

References

[1] K-Y. Kang and K-H Lee, “Application of
Universal Design in the Design of Apartment
Kitchens,” J. of Asian Architecture and Building
Engineering, Vol. 5, No. 3, pp. 403-410, 2016.

[2] J. Hrovatin, P. Silvana. L. Oblak and D. Ravnik,
“Frgonomic  Suitability of Kitchen Furniture
Regarding Height Accessihility,”  Collegium
Antropologicum, Vol. 39, No. 1, pp. 185-191, 2015.

[3] Y. Mizusima, T. Ishino and Y. Otsuka, Elevating/
lowering cabinet, JP Patent 2005312514A, filed Apr.
27. 2004, issued Nov. 10. 2005.

[4] Y.G. Kim, Cabinet of elevating type, KR Patent
101503808B1, filed Sep. 24. 2012, issued Mar. 18.
2015.

[5] J.J. Uicker, GR. Pennock and J.E. Shigley, “Theory
of Machines and Mechanism,” ITC, 2012.

[6] A.G. Erdman, “Mechanism Design, Analysis and
Synthesis,” Prentice-Hall, 2017.

This research was financially supported by

Hansung University,




	CC_50.pdf

