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Design of height adjustable hanger using 4-bar linkage

I‘ **

5042+, 0|81 2+, 0| 8%,

’

0

g

Sevun Park*, Hyuneun Lee*, Yongsu Lee*, Sang-Hyun Kim**

o 2% YAL TN BEEI Em AL A FHOE A BE AN AgHT QAW A A o =

% | g olelgel Atk wWebd B =gel A /& 20 97
E AR Fe 2u 44 9P A
S

9% 9778 AAsgen ol &

Abstract Although double-stage hanger is used in many homes for its space utilization and ease of installation,
it is inconvenient for users to take off clothes hung on the upper bar due to its high height. Therefore, this
paper proposes a new type of double-stage hanger that allows users to easily hang or take out clothes hung on
the upper bar while maintaining the function of the existing double-stage hanger. 4-bar link mechanism is
applied so that the upper bar can come down to a convenient height with one operation. In addition, an
appropriate link shape, length, and joint type are selected so that the height is adjusted three-dimensionally to
prevent overlapping of clothes hanging on upper/lower bars. FEA analysis is performed to ensure that the
presented hanger shape can support the load of clothes during height adjustment and the feasibility of the
three-dimensional height adjustment hanger is verified through fabrication.
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Design of height adjustable hanger using 4—bar linkage
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Figure 1. (a) double-stage hanger (b) problem in use
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Figure 2. Conceptual design of height adjustable double- stage
hanger
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Figure 3. Schematic drawing of height adjustable double-
stage hanger using 4-bar linkage
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Figure 4. Configuration and dimensions of the height adjustable
double-stage hanger
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Table 1. Material properties of hanger (AL6063-T5)

Properties Value
Elastic Modulus [GPal 689
Poisson’s ratio 0.33
Density [g/cm’] 2.90
Yield Stress [MPal 145
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Figure 5. Stress analysis result of double-stage hanger
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Figure 7. Operating process of double-stage hanger (a) normall
(b) height adjustment
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