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Novel Design and Structural Stability Evaluation of Cable
Chain Guide for Automation System
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Abstract : With the increasing demand and interest in smart factories, the significance of cable chains and
cable chain guides is becoming more prominent in improving production efficiency and quality. The
currently used fixed guides have the drawback of restricting the system’s degrees of freedom of system,
leading to reduced efficiency. Therefore, this study aims to suggest a novel type of cable chain guide using
a simulation approach. The results indicated that the maximum von-Mises stress and maximum deformation
were observed at the pin, about 9.59 MPa and 10.94 pm, respectively.
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Fig. 1 Cable chain and cable chain guide
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Fig. 2 Schematic view of cable chain guide
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Fig. 3 Schematic geometry of moving plate

SHALARSHYX| H20H HM1=, 2025 28 19



Ral
Ol
o
=
[>
0z
-
i
o
Y
p'f
A
=)
T
é
0
N
=)
m
i
p-
o
Ry
P
il
ro
0x
0x
08
N

Ve —V
_ df 9f )

TE T &= Ugfﬂ' 'Upfoﬂ

=
W A FET & glon], ot 4 ()2 4 (4)
=

m,—em, +mg(1+e) 3
YVer = mc+mg a mc+mg gt Q)

m,—em, m,(1+e) 1
Yar m,+m, Ugi m,+m, Ya @
ﬂlol% AL 7rel =7k BRI s Aol B,
;9 gre ooln, AolE Helo) 7] & o,

N

A A A AL 22 sug
S =2 3 misE 7}1461-1:} 35t Q

N
-
o

-

) ol

o A% m, 35 keoln], FEE 1% FoF A
Ho. e} Aol AU A% m g MEAS
e YF TR BFA uRel I & 5
gleh. webd 2 ALoAE mo eghe 242}
520 ke, 0.~030% WSA|M £ BA 9] FE
Aol HE v, 0,8 wEsd 428 A
o] A2l so|Ee] HE HEE wgom Ao|

i
oZ
ol
-
rr

ol

2 A Aol A TtolE FE A
be P A ()2 2ol Ehd 4 gtk
m Uqf

— 94
F=—t 5)

Fig. 4= Alol& #

A% eo] Wate] BE %% 3%
o 8-11 No& AEE T web 2
%

12
A
1 A
& =
N [ i S
= . °
3
S 9
2
g8
L . . .
5 10 15 20
Mass of cable chain guide, m, (kg)
Fig. 4 Variation of collision force in varying

restitution coefficient and cable chain guide

mass

4.1 HIMY QBIQAGM =4 U MY

2 AolA Ajtg AlolE A slo]l=e] <k
4L ety st fetasdy 2
Ql AnsysE 2-§35}o] von-Mises 52} HPHFS
EA5FtE Cased] WP LAYstA gomz,
AlEF oA A @& 9 584 F4E H5hY
caseE AlLg FF aao] o vAdY sHs

Sayshary.

T& ZXHOF base plate?] HHLS 11435},
moving plate®@} 5‘”"]3 Alel S=ot= WY
2 ggo s 10 No| 25 352 12 5
At Moving plate®] €&3t 25 U A
B gAbe AlEdold ATE Q7] 95
of frictionless supportE F-o 3} 11,
Zo| WASl= pind} moving plate 7Fe] ubE A
= 022 AASHAT AFd AlEE oA
ohzpo] WAISHE 7h4 Weol wAls:
1} pinoll #3}l= bush® mesh size% 7—}7—} 1.5
mm, 1.0 mm=z Fig. 5&} Zo] &
H zweb AAstd feas
HAAHY 4= 108,6317] 0],
7)ol e}

6H Aol AH-§



>~ mlo
I
oft
o
ul

offt
o
=)
N
nd
o 1
g
Y,
» o

oz

A" Alols Al 7kl =9] moving plate= y5
Foz oF 20 mm o] o]Fafof skl FAl
Fol 7Rl S MPFS HastE ook
t}. AlEF o] A3, moving plate?] o5
22 mmz Alol& AQlo] d&stA olFT
A AAHNES &+ ATk
2 HEY S0l Uetye 75
o WP I} von-Mises 582 27

H

fo
B ot
il g
—_— s
B
o

rlo
N
N
2 oX 30 19 o X

.r.
)
O
=

=

B

staah gk olest Hxst 4o

SR RAES EREE

w2
lo e
fu 1o

7| df ot

Moving
plate

50.00

100.00 (mm)
25.00 75.00

Fig. 5 Target area of interested in simulation

22.18 Max |
19.71
17.25
14.76
12.32
9.86
7.39
493
2.46
0.00 Min

0.00 50.00
[ S S—]

100.00 (mm)

25.00 75.00

(a) Deformation

Unit: MPa
Time: 1s

5.54 Max
1.00
0.83
0.75
0.63
0.50
0.38
0.25
0.13
0.00 Min

0.00 50.00
25.00

100.00 (mm)
75.00

(b) von-Mises stress

Fig. 6 Simulation results of cable chain guide
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