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A study on the Reliability Experiment and the Structural Improvement
of Sliding Cover

Jun Yeob Song*, Jae Hun Kang*, Ok Koo Kim* and Tae Hyung Kim **

ABSTRACT

Recently, the high-speed and intelligence technology of machine tools are developed for the high efficiency of
productivity. Under the operating condition from the high-speed of machine tools, the various failure modes can occur in
core units of manufacturing system. Therefore it is for the reliability concept of machine tool to be required in a design
level. And the above-stated technology must be accommodated in the feeding and spindle subsystem, etc those are the
core units of machine tools. In this study, we are developed the test-bed of sliding cover (C-plate) in order to.evaluating
reliability and estimating failure modes of feeding subsystem under operating conditions. The reliability experiment
using the developed test-bed and the additional structural analysis executed on single and double structure. We found out
the weak parts of sliding cover and were able to predict a life cycle from the experiment results. In this study, we
propose the new C-plate model with double link structure to apply the high-speed machine tool in the fundamental

guideline.

Key Words : Sliding cover(%%5 % K3 o), C-plate(C-Z 8] E), Failure mode(ZFE.E), Weak parts(F 2FH),
Reliability experiment(X &4 A] &), Link- structure(H 2 7 3Z)
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Table 1 Variable trouble status and failure mode of
sliding cover occurred in life cycle

Failure mode | Low . -
) | Vibr- Brea-|Corrg
Operating perfo- [Noise| = |Wear .
o ation kage [-sion
Condition rmace
Repetitive motion ¥ O|O x| O] -
Vibration impact O | O | & | A || -
Over-speed Y w | A]JA]O]| -
Overload O [ATA | A} ] -
Explosion A - -1 A A|O
Environment O | A|O|O]| A | X
Coolant contamination | A - - -1 -1]0
Score 29 17 [ 17 [ 16 | 26 | 15
(Weighting factor: ¥ 9,0 3,A 1)
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Fig. 2 Structure of single & double link type C-plate
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plate in time domain
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Fig. 8 comparison of Impact load between single and
double link type C-plate
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Table 2 Material properties of C-plate (SPCC)

Element type Elastoplastic
Properties element
Poisson’s Ratio 0.29
Density 7,870kg/m’
Shear Modulus 80 GPa
Young’s Modulus 205 GPa
Bulk Modulus 140 GPa
Yeild Strength 206 MPa
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Fig. 11 Stress distribution of single link type C-plate
resulted in the acted impact load
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Fig.12 Displacement of single link type C-plate resulted
in the acted impact load

AT EALe) dgo] AgEE o} | 27 A
G WY Al A AAFE F 05nm A
B4 AL Figld o BT FoldN B @
& 9T, olal® AT WEAY FE o|be
£ ols| CPlate 7+ ¥5 woz HAAAY B
A2 dol Qo 42 939 BoE 437 3
Ago] e Payy 7z As FRH= 57
o Aztetn & 4 Aok w24 1§ FE
25 (203Mpa) olHIA Heh £ Fho] EEaA

Ho] "y glojME GA] Aoz He W
RAog EAgAct.

el Ve e

Fig. 13 Stress distribution of double link type C-plate
resulted in the acted impact load

geta, wEA Hzdadn $Ade] dgo
2 Qs WA Fg A He] jsje] F2A

9 Heo} A& B oE HIATFEY Coplate

zdo] $97lFos & 23 F0el AnAel o
& Fe Aoz 2AHUL



29 ZAE ST

4

e .

F2FLFEEH A28 A3

€

é 15

5

3

]

g 1.0

B f..,l SO S S NU—
2z

0s ]/

00

00 02 04 06

Time(sec.)

08

Fig.14 Displacement of double link type C-plate resulted
in the acted impact load

45 CiE 337=9 JHu=d

42, g 2 5 o# 1PREY 59

=3
=

del Ue AHA A 2 PR A3l 93
W PR 0% 2 BE 59 24 297 sl
Bt T2 Y5AS 2 el gs A
2 weAe) AFHE, sl A, 93BG
z 5o og uge Ansl IYg 2 A

Table 3 o] AAE HHEdo] oj&Ao] &3}

gedthd P2 4SPYn 24 5 3uy
4 98 Aoz AmdT)
Table 3 Comparison of specification between
conventional models and improved type C-
Plate
Class ) High speed
Single C- Double C-
C-Plate
Plate cover | Plate cover
Element (Improved)
Link Type Single Double Double
Material SPCC SPCC SPCC
Cover Thickness 1.2T 1.2T 2.0T
Wiper TSA-E12 DSP-12
TSA-E12
Material HW-041 HW-041
Bridge Thickness 3T 3T 4T
Link Junction [ Oilless B/G | Oilless B/G Du Bush
: Noise
Stepper General General .
prevention
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