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Abstract - In this paper, the displacement and stress strength safeties have been presented for cylindrical
hollow rollers of a wire saw machine. Using the finite element method, the hollow roller with Y-shaped shift
and vertical columns between three tubes has been developed to analyze the displacement behavior and stress
strength safeties. For the same diameter and length of hollow roller models with a different weight, the dis-
placement behavior safety of Y-shaped shift column and vertical column models is heavily depending on the
total length of a hollow roller, which is closely related to the bending moment of a hollow roller structure. But,
the stress strength of a hollow roller is more influenced by the cross sectional area of a hollow roller for the sim-
ilar weight. Thus, this paper recommends Y -shaped hollow roller for increasing the roller strength safety and
decreasing a total roller weight.

Key words : hollow roller, Y-shaped column, displacement, stress, FEM

fCorresponding author:ckkim_hongik@naver.com
Copyright © 2014 by The Korean Institute of Gas

- 10 -



sholo] 2 wAl&

ofy

LM E
7Y2E FHSHA AAsted dad 4% d5s
71 A48 787 Aol 2l 2 A,
GFHF BA| & Adsto] A3t ol A
£ HAEA dstr] 213 ekolof A wAl(wire saw
machine)& A5 F o FFEHE ¢&F BT 24
shal, oS TEET 9 o SHdls Wi 7
Acho] 7Hs8l=Ss glo]o] & ofF Wol ZotA T
%o FEEYE 753 v &Y FTEYL ¢
ojojol] M3 1H S FAIHA BAE dds)
55 FAH v
ofolo] & MR Eele FFED N dAFE
AAE 85 & Fodl X wojg ol o3|

35 AA G FFE} FEHUA 2] 37
ah= sfolojol o3} AREE AT EH YUEE
FFEe9) Jmerd st AT Bl vk wek

N FZEY o] WelE ¢ AL 5UR A=
£ 2t 2AE ALY AL FAV} ol ke
FEET} fAAY, o] A9 FTEUE TF
317] S E A7UAE Bo| WRE . of
WA o] FEaRA sholof A HAE AHALS
2 2 5 Y= 15T FTELS FAE 2
A HHe| BEe fAsE Ad71%d] BAL 2a
ol

S3) ARl A S Folv] s tF
FTEAE AR golo] & vlalom FAo] B
Sao] BAE BARo] Arkals Aol frelait. o]
A5 Thet S 2o Holge) At Nl
5] )5 Aol F2EUE s Ao] 22

sy,

I}

TAE B4 24 B A7eIUAE Aokslm, ¥
o3 ge TELLY WTHYH S HFus] 9|
s s A Felth

sfolo} & MAlg FFEHS ZHE Hekso]
BEHE BAAFANN 8T AU Fos
B AYHOT FAF 5 glojok x, FFEY T
Sol ARHE WYL FAA ARATIE BF

- 11 -

sEH O WL

_\'1_11

KR
©

i)

2

1

of w3 A

iy

t o] FEEL Aol AFEHo|T
Fig. 19045 9AA8 949 FA= Ads)
918 ALg3HE holo] & Plale weFa glck. of
714 sholofe] $J2o] £l ARANE AFTF Aol A
o= Agaly] s % Brke) AxHE F
s

go] &4 A A2 T AEF TTEYY
HEAE e Aojsk= Aol dtalFe] w1
7t AEE[]E Frshs AF2olth
TeED WP B SHAE AL TF
shbe] AAlexg aEste] o os Blud
UEF thEA] FFE Ml 2714 -
Fig. 20| 4 A A8k Qlth %3 Fig. 2(b)olAe= Y
FE e BEE R S5 RE, FRE, US
FE7F dAF ] F2ERE IAE AL BT th
Figs. 3~49] TEE8 & 72302 oFHHe}
SAFE, FNFE YSHE, o] FHel FH A}
°olE Y-8 o R AAs s AA - HP
& 5 IS AAE Tzt A7|A ANE FF

tlo ¥ o

Fig. 1. Two cylindrical rollers for cutting a ingot
structure.

(a) Typical hollow roller

(b) Hollow roller with Y-shaped column

Fig. 2. Hollow roller models.
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(a) Shift column model 1

(d) Shift column model 4

(e) Shift column model 5

Fig. 3. Various modified hollow roller models with
22.5° Y-shaped shift column.
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(d) Vertical col. model 4

(e) Vertical col. model 5

Fig. 4. Various modified hollow roller models with
22.5° Y-shaped vertical column.
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Outer tube
Middle tube

Inner tube

Fig. 5. Hollow roller model for analyzing 22.5°
Y-shaped shift column structure.
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Fig. 6. Displacement distributions of a hollow rol-
ler with Y-shaped column.

S coTomn modd TS e
| —+<=S5hift column model 4—#—5hift column model 5

£ /
£
g 008 =]
5 /
o /
2
T 006
E — //I
5 / e
-] |
H
2 .._/-——ﬁ,/

0

50000 s0000 70000 50000 50000 100000

Load, N

Fig. 7. Maximum displacement of various modi-
fied hollow roller models with 22.5° Y-sha-
ped shift column.
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Fig. 8. Maximum stress of various modified hol-
low roller models with 22.5° Y-shaped shift
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Fig. 9. Maximum displacements of various modi-
fied hollow roller models with 22.5° Y-sha-
ped vertical column.
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Fig. 10. Maximum stress of various modified hol-
low roller models with 22.5° Y-shaped ver-
tical column.
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Fig. 11. Weight depending on the cross sectional
areas of various hollow roller models.
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