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Abstract - In this paper, the displacement behavior characteristic of hollow rollers with various cross
sectional area profiles and circular plate for load supporting capacity increment has been presented using a
finite element method. The FEM results present that the hollow roller with X-shaped or Y-shaped columns
between outer tube, middle tube and inner tube reduces a maximum displacement at the middle length of
hollow rollers. And the circular plate, which is inserted at the middle of the hollow roller, is very useful to
reduce the maximum displacement of hollow rollers with the plate thickness of 30~40mm.

This paper presents the weight vs the maximum displacement ratio in which is represented for the optimized
design as a function of a hollow roller total weight. The FEM analyzed results recommend the design model 4,
5 and 6 of hollow rollers for decreasing the ratio of maximum displacement and total weight of hollow rollers.
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(a) Hollow roller with Y-shaped column

(b) Hollow roller with X-shaped column and
circular plate at the middle length

Fig. 1. Hollow roller models.
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Fig. 2. Hollow roller models for FEM analysis.
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Fig. 3. Cross sectional area of hollow roller
model with Y-shaped column.
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(a) Hollow roller with no circular plate
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(b) With circular plate of 10mm thickness
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(e) With circular plate of 40mm thickness

Fig. 4. Displacement distributions of a hollow rol-
ler model 5 with X-shaped column.
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Fig. 5. Maximum displacements of hollow roller
model 2 with Y-shaped column as a func-
tion of a circular plate thickness.
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Fig. 6. Maximum displacements of hollow roller
model 3 with X-shaped column as a
function of a circular plate thickness.
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Fig. 7. Maximum displacements of hollow roller
model 4 with Y-shaped column as a
function of a circular plate thickness.
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Fig. 8. Maximum displacements of hollow roller
model 5 with X-shaped column as a
function of a circular plate thickness.

7l o 2 9FE v AoE Aok
. 82 Fig. 2(e)ollA BolE HARE 59 ok
g Aiolt}. ol FFE

Fo dig AXFHA] 2 ¢ o HYHe
231Imm7} TAY ST Hhae FE-Ee]e] SR
A= RS Fol7] Y3l XS A FA
0~40mm= E271HA HPAF S-S 814
ol 2o)3hd, Y] FAE 10mm ©|3H= X
395 o) WY Fo] 0.231mmE HIAF kA
Ao T2 FEFe A EIHATL 40mm o=
Ao FAE F71st] AAE 49 0.225mm=
Ao A o] NHFHoR Fojte ) Utk
A3 3 AA & 4] FAZF 10mm AEE R
749 Fig. 2(d)ollA AAT HA =D 59 At
Aol FtFEAt B ZA IS v Aoz #
et

Fig. 9% Fig. 2(f)ol A BHAFE AR 60l gt
Ho HAFE M Aot ojn FFEHY
FH] s AX A e A Ho A
< 0.233mme|t}. HHAd FFEH ] St WY
BT A4S =olv] A3l AAg A FAE
10~40mm=Z E#7IHA HYAT EHS Al
Ao of3tH, e FAE SHETE A
HeFFo] x&H o7 FolEEs AYS HoFh.

Fig. 99lA& 3 &89 HEAE MAAE & &l
7] Y8 SR Ye AL FeE dHs A
A A g2 A5l vlE] Ho] WelEol 3.4% oY
Zol=t G397} Atk oA Fig. 2(d)oIA AAI
AA R 6o Add oM = Ao FAZ A
A Aol Hul M FS Foled & IS 7
A AL AT Aot

oy

ol b
e s
aQ
r_% -~
o
o
tlo
o
kA

o ok i (B S
ol

Sin)

o788 4] 41197 #1435 2015 82



==
AE7]
0.234
0233 ¢
£0.232
€
20231 .
g
g 0.23
g
50229
R
T
£ 0228 .
g
£0227 *
3
> 0.226
0.225 *
0.224 T T 1
0 10 20 30 40 50

Thickness of circular plate, mm

Fig. 9. Maximum displacements of hollow roller
model 6 with X-shaped column as a
function of a circular plate thickness.
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