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Development of Single Slide-Rail System for Reduction of Unbalanced Sliding Motion
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A slide-rail system is widely used in home appliances, furniture, mechanical rigs, and so many
other applications; due to its high strength and performance for easy moving heavy objectives. In
general, a pair of side slide-rails is set on both sides of a drawer to support and move it. So an
unbalanced sliding motion can occur during opening and closing a drawer with pull and push
force. To settle this problem, single central slide-rail having three collapsible rail-bodies was firstly

proposed in this work. °

“beam shaped rail-body was newly designed to have enough bending

and twisting strength. The experimental test showed that the proposed rail could be applied to
large-size home appliances for easy moving drawer with heavy weight.
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Fig. 1 Three-door type refrigerator and magnified picture
on a freezing room with side slide-rail (in box)
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Fig. 2 lmages of unbalanced sliding motion in side-slide
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Table 1 Material properties of SCP1

ol

. Elasticity | Tensile N
Material DenSIgy modulus | Strength POISS.OH s
(kg/m’) (GPa) (MPa) Ratio
SCP1 7850 204.080 285 0.29
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Fig. 3 Comparison among three types of cross-section:

‘II type, ‘half circle’ type, and ‘A’ type
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Fig. 4 Four different types of designed single slide-rail:
all rails have ‘H-shape’ inner rail inside. (a) h =
26 mm, b = 43 mm, (b) to (d) the same height (h =
44 mm) and width (b = 43 mm) with different
position of steel balls
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Fig. 6 Comparison of two types of assembled slider
systems: side slide-rail and single slide-rail
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Fig. 7 Analysis results on displacement and stress

distribution when a pair of side slide-rail was
used
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Fig. 8 Analysis results on displacement and stress
distribution when a single slide-rail was used

Hyge HASE 2A94 015 mm, 9L
36.38 MPa & EMGTE oiEbs B AfoA Aet

o

.
)
L
°
fr
=,
e

o o] Z1E) WA Hla
2 o grdez 2 EAgel 4§l H5¥e
N
-

AU AAES AZste] HA

Aot

FY3 MEY P Fo] WIARG B o7
Age AN Bt FUH A @
NEY AYE I8 Fig 9@ 2ol B &

o= #HAe ¥ BlFig S@UZIE WU
1481 Sl AYe ARG AFT Aol
N aEe gopd WAH AFAFL FUoh B

AetE: 21 4yt 71HE W3FaY & 9
mm 2 7F38td #ASE AaE ARIIALH,
Fig. 90l 71&€d AXNYE ddez @ 728 2
52 313 5FS otHlE do &9 5 oA A
t}. %L 3 kef, 5 kgf, 10 kef 52 A3 wegt &
AHoz Lyx A FF2AL FUF dF=
£ 3o} 53T 4TS YAEF T

(=3
(=}

Torsion. Test

5

Bending Test

)

Fig. 9 (a) Experimental setup for bending and torsion test
of single slide-rail. (b) bending test result: tilted
single slide-rail under the loading condition of 70
kgf

Fig. 9ol WER 217 70 kef 315 2AA
o &Elol= Ydo| A3 FYPHPo] LA}
A% ¢ & Aotk YUY TEE Fig 8 of
B sMZuel mue W gl A Bol
g3t YR 2 AAYEL T 4 ATk

FIAY = HAFEOZ 16 kgf o] 7}31A

A

RO I geY)



YUK K| 28 435 pp. 490-495

April 2011/ 495

Bl A v EH
Aol 10.0 mm, 2 FEo] 0.005 2 LEl
o mEA FF FUT FRE A e w“EM
Aol ek AN o)eigt 27 olgy) =
AAE ok st dAF oz 50 kef o8} 6%%.%’:
oM #3 b’lﬁﬁ“’] Aoz BAZ ¢l

B owg d4o] g AL d¥gdoeg selsgd,

w3 50 kef |49 6} z7 <>ﬂ Me 9d Ehol=
311%14 ITH-Z WMFPe

A AAA fol ol § o & gl webd
urk 2 §¥2 27HE 75'—°r°ﬂ—‘& B Ao
ATE Apow G9 Gl AU Buny
g Mg Bart U

7
a8 @Y gools A4
Wgus ge A% 1 Athe 8
PPN AR FEEe Ben

4. 8E

HS4F P A% AZe AdY B9 &
dol= #Y HAS HYe ool thew gL
A 29590,

(1) B Eoelz A9 A7
Eepol= WA vehb: #95EL WA
& gt

@ AAE gd &eol= Hae
NN FR3 AEHY ndh 183
FPERL Foel 92 5 Atk

O 94 Aoz AT ALY A AB
we} o7t UAAN Letol=
o 3wk AT B BE T 4 l?i‘jr

@) 2 ATNA ALY Fetels Hade A9
FAAAFRY ol bR § B S8 b
¥ Roz Amdch

1. Shin, K. C. and Chae, S. W., “A Study on the Door

Height Difference of the SBS Refrigerator,”
Proceedings of the KSME Autumn Conference, pp.
528-533, 2004.

Lee, C. L., “A Study on the Evaluation and Decrease
of Door Height Difference of the Side -by- Side
Refrigerator,” Master Thesis, Mech. Eng., Pusan
National Univ., 2007.

Lee, B. Y. and Kim, J. H., “Design of a Roller Rail
for the Drawer of Three-Door Refrigerators using
Taguchi Method,” J. of the KSPE, Vol. 26, No. 6, pp.
97-105, 2009.

Lee, M. 8., “A Study of Optimization on the Load
Supporting  Structure  in  the  Side-by-Side
Refrigerator,” M.S. Thesis, Dept. of Refrigeration
Air-Conditioning and Energy System, Pusan National
Univ., 2008.

Lee, B. Y. and Lee, H. W.,, “Shape Optimal Design of
an Automotive Pedal Arm using the Taguchi
Method,” J. of the KSPE, Vol. 24, No. 3, pp. 76-83,
2007.

Jeong, S. H., Lee, S. H,, Kim, G. H,, Kim, J. S. and
Kim, J. T., “A Study on Roll Forming Simulation of
Under Rail,” Trans. of the KSMTE, Vol. 17, No. 3, pp.
78-85, 2008.

Lee, T. S. and Kim, G. W., “Finite Element Analysis
for Precision Roll Forming Process of Stainless Slide
Rail,” J. of the KSPE, Vol. 26, No. 8, pp. 96-103,
2009.

Jeong, S. H. and Lee, S. H., “A Study on Simulation
and of Straightness Prediction of Roll Forming
Process,” Proc. of the KSPE Spring Conference, pp.
589-590, 2007.

. Hwang, J. H. Park, C. H. and Kim, S. W,

“Parallelism and Straightness Measurement of a Pair
of Rails for Ultra Precision Guide-ways,” J. of the
KSPE, Vol. 24, No. 3, pp. 117-123, 2007.



