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Structural Analysis of Damping Hinge for Built-in Side-by-Side
Refrigerator and Design Improvement of Bracket Pin to Reduce
Stress Concentration
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Abstract This study performed stress and fatigue life analysis of the damping hinge of a built-in
side-by-side refrigerator that occurs when the door is opened to the maximum angle. An analysis of the
initial design showed that stress concentration occurred at the corner between the cylinder and upper
disk of the bracket pin, and the maximum stress exceeded the yield strength. The maximum stress
location and the calculated fatigue life were consistent with the door opening-and-closing endurance test
results for a prototype. Three cases of design improvement for the bracket pin were derived with the aim
of reducing the stress concentration that appeared in the initial design. An analysis of the cases showed
that inserting a fillet between the disk and the cylinder of the bracket pin reduced the stress and
increased the fatigue life. Moreover, changing the disk into two steps was more favorable. In conclusion,
the best design improvement was the case that the disk was changed to two steps and the fillet with a

large radius was inserted. In that case, the stress was the smallest and the fatigue life was infinite.
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B | e B R = L B = o) U e
H|# 931X (damping hinge)7} AX|E 1 Ut o]
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Fig. 1(b)e} Zo] Bzl M (bracket pin)o] F2=o] QL

320

HlEO] o

=4, o] EHAHL H(lever) AF F1AF(hinge
cam)o AT FTYE FY ZojAA|F(door

support)®} ¥ A% WrAoz AAHoh Fig. 1(0= d
oA YA WRel Yav|e] £2E yehdch
Fig. 2(a), (b} 22 Zoi7t 29 1S Wit Xdi7igzt
Z(130)7H4] g8 9l o W F327179 X YE
ot Zo7h &5 9l& diE #Het ZolHEW(door
stopping pin)°] £ Eo] o, Eolg dH XA
o] AHue] AuwFoz SFojHA PI TXE F&
*1717%1 Hrt. ZolE HWA=(130°7H] Ed 14
TolHE #H7E F&(Fig. 1(0) FX)sH =4

*1 Tol9] o] YA Hrt
Uut o2 APl 9] fdalAollA] A& (prototype)
< Asto] Aol gt Aol Foked AAet =
olg A=A 1 Y= A 100,000 ARlEE
HRESH= mo/fiE] WitAlSl(endurance test)S AATSHA
gt ol WAIEE AR Foll WA E deke 2
HEoA] gFigolut mkio] WAYSEA] glofok itk 2
Aol thRA} Sk AYRIR| Q] ALY A 27

AR digt AEEE ARSIl 2o WAdS

374

FYsts Fol Fig. 1(b)oll EAIE Ezldo] oEHe
@/go] WAYSIAT. ol vl ShollA & A= 9l
A gt F28442 aste] oi7lE WFAIE Al
of ¥Rt Bzl e v ARlS st EAIE
QAR AANAALtE =E3H7] S5t =AU
Yol x84 B 7129 A s $ael
A A= o] TAke] A9l 4 B ko] Tt Aol of
e A7t =5 RISkl k=t Shin {11, Kang(2],
Lee[3], Weng 514, Jang[5], Kiml6], Leel7-9] 52|
= 5 5 Aok o, g RE wE ARy 9
7] Bolo] ATEAE, Leell0,1119] FHT I3TiAH
A gE 79| dEAML dl JjukAe FjAo] T3k &
= Stk F2e] AF=2A] Leel12l= HESI WAL
Ao diste] &9 9 dEES SiAStL AXFHH

o
TEIAE fRt AN AARE vE AL

= =
=

o5

T O

l

Link mechanism

Door

Damping hinge
Door bracket assembly
(a)

Door bracket

Door suppq

Hinge cam Bracket pin

(b)

Damper
cam link

Door support
Ny

Door

stopping pin
Hinge cam

(©
Fig. 1. Damping hinge for built-in side-by-side
refrigerator
(@) Door and damping hinge (b) Connection
of door bracket and door support with
bracket pin (¢) Damping hinge assembly
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Fig. 2. Movement of link mechanism with door
closing-and-opening
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Fig. 3. Failure of bracket pin during endurance
test of initial design
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Fig. 4. Finite element model of damping hinge
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Fig. 5. Application of spring force
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Fig. 7. Distribution of von Mises equivalent
stress(Seqv) of initial design
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