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Abstract - The stress and deformation behavior safeties of cylindrical hollow rollers have been analyzed by
the finite element method, and investigated for over design capability based on the computed results.
According to the stress analysis result which is related to the strength of a hollow roller, the maximum stress
of 39.8MPa in which is operated near the bearing for supporting a hollow roller structure is overestimated de-
sign as 15.9% level compared with a yield strength, 250MPa of a steel material. And the maximum deforma-
tion of 0.032mm in which is operated at the middle span of a total length of cylindrical hollow rollers is very
small and sufficiently safe compared with a total length and a thickness of a hollow roller. Thus, the FEM com-
puted results for a stress and deformation indicate that a current FEM analysis model of cylindrical hollow roll-
ers is over designed.
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(a) wire saw machine for cutting a ingot

(b) Proposed cylindrical roller model

Fig. 1. Wire saw cutting machine and cylindrical
hollow roller.
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Fig. 2. FEM mesh for analyzing stress and de-
formation of a cylindrical roller.
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Fig. 3. Boundary conditions for analyzing stress
and deformation of cylindrical roller.
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Equivalent von Mises stress distributions
of a cylindrical roller.
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Fig. 5. Total deformation distributions of a cylind-
rical roller.

[ )
Mises 57188 HEXEE BAE {384 344
Ftolth. Fig. 3oll4 HolE AAY d8d T3ET
£ 72 ofolojol] o8l FHaFe webd s

PN HE B35 165kN0] 2H-&3itha 7143
Fig. 4914 R.)F FEM 8|4 A x}ol| o|std, A58
FEEHY FAFE A= dloljFo] AxE <l
o A von Mises A S7HeE 39.8MPac] Z+-835}+
E Ao E YEiTh 74 ALkd HoieEe o
Y FFEHY ARl A F2E A FE
7% 250MPa2l 15.9%, & SHAAS7) 6282 tith
] 28 FFo 2 SYEPE HA SHoA FET
rolth. wehA 95y FF3E Y A= A
HolA B, SFEHY 42 A= A=
gt mets 458 FFEHY AHsE s
AA3 o], FFEelY FAE A=AY FaU}
ATk

Fig. 5= 959 $TE ZUFe meiA
165kN 2| ®E3}Fo| FdstA 713 S o EAgh
HolY XSS HAFE FEM M dgelt. T8

ol

g\l
N\

KIGAS Vol. 19, No. 1, February, 2015

s

£ 9 WL A RS AAT Fig. 50 2J5H4,
FFE2Y F2E FRA A HYH 0.032mm
o] AX = Aoz el o|AL 45d TTE
9] Fto A HlojFH o7 AR5 A= TR
ol A Hul Qo] WA= YT AR K| AP
9l M A%F ey 2o} 7|4 243 Ho W
2 A5y FFEY TXE A4 HA Aol
| oies] e A= W1 A =3 4=
Aol gt

wehA] Aestaal sk dold AFe] X4 A
UEE &34 FomA o A4S Fol7] ¢
qAe dEd FFEHY F3F dolE o 77
= AAFAo] a3 Aow AATh 3 95
Y FTEHE AHTERE A s A
Y geTxe SFEHUE AAE|RGgE o8
M FFE87) e Foz dAd" g5de] &
FTEYHZ AR Aol w3 A=) HE" A=
E FA 31E e FTEY AFoE AT
[4,5]8t= #lo] Haslth

i

of

K
H]
A

V.2 E

ATNAE 458 TFE9
A sl FEMSO.Z )45},
S84 JRE nEEAL

3 22 Ao dHEd 3
FFEYH TERES AR
Eok B 2Ag Holege
B7F=9] 250MPa tH] 15.9%

ZHoA B u B=3 HAZE HriE

Pe ofr
‘[;jkﬁn HU ro FFI
::I,
) ot

Lo
ol
o

rr

o2

(] rglg
09:

1
3

4y ol oY 1 2
2
o
0,
>

pr b B po I
@
e
o

[e)
0.032mmE FEE
3] 2 oz S
| s

ol okt

NS
o
2
R

ro oy ok
:(2

N
O-

olnE, THLAE

I} A7)

5% RETE

rr
r_‘:_l‘
o
2
>
s
2
et
2
o
o
of

ot !, . M
o

ol
ot
t
fivs)
rr
)
(0
2
_0|L
rir
P
o

REFERENCES

[1] J.W. Lee, “Effect of the Bonding Condition of
Both the Wire and Bead on the Cutting-off
Performance of Wire Saw”, J. of the KSPE, Vol.
7, 9~10, (2007)

- 26 -



A8 &= E

oo

=3
=

9,]

[2] http://matweb.com, (2013)

[3] Robert E. Reed-Hill, “Physical Metallurgy
Principles”, Litton Edu. Publishing, Inc., (1973)

[4] CK. Kim, “A Study on the Displacement
Behavior Safety of Cylindrical Hollow Rollers",
J. of the KIGAS, Vol. 18, No. 1, pp.41-45,

-

3

pal

AP A El

rJ:‘_‘;

(2014)

[5] CK. Kim, “A Study on the Displacement and
Stress Analysis of Hollow Rollers for a Wire
Saw Machine", ]J. of the KIGAS, Vol. 18, No.
2, pp-10-15, (2014)

S 027 - St 7k~ 83 2] #1193 A15 20154 29



