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A study on the relationship between the shaft diameter and length for cantilever
type idle roller in roll-to-roll printing system
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Fig. 1 Application of printed electronics
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Fig. 2 Design of cantilever type idle roller

Fig. 3 Production of cantilever type idle roller
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Table 1 Properties of shaft

Young's Modulus 2.0e+ 005 Mpa

Poisson's Ratio 0.3
Density 7.85-006 kg/mm’
Thermal Expansion 1.2-005 1/C

(a) 3D Modeling (b) Meshing
Fig. 4 3D Modeling and Meshing of cantilever type idle roller

(a) Force transmission
Fig. 5 Force transmission and Free Body Diagram
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(b) Free Body Diagram

M

2

e

36kg/mm? o]t}
3717 A8l
e A germw,
o] #Ae ot v
Ao TS T
I =9 Aol e Wy
21740l A3 F2e dolrt

-
oY, 2 By ook

4

=2

>~

g )

& Vﬁ

[0}

N oY o
il

Ol il

o
w
N
x2
5
w
g,

N o rlr et

— 1

T A LS e

27 do]7} 500mm
A7 s ojof s, E8 4
o] 20mm o]’d o= A7

!
o=
7

i

'._‘r

Fig. 6 Result of analysis

Table 2 Maximum deformation of shaft

Unit: mm

Dia. 10mm | 20mm | 30 mm | 40 mm | 50 mm

Length

100 mm 0.19200 | 0.01510 | 0.00355 | 0.00132 | 0.00065

200 mm 0.84400 | 0.05950 | 0.00129 | 0.00448 | 0.00205

300 mm 2.28700 | 0.15400 | 0.03250 | 0.01090 | 0.00482

400 mm 4.83700 | 0.31900 | 0.06610 | 0.02190 | 0.00947

500 mm 8.81000 | 0.57400 | 0.11800 | 0.03860 | 0.01650
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