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The roll forming process is commonly used for the conventional ‘'Fe' metal products such as a
furniture drawer guide or an up-down slide guide. Recently its applications are variously
expanded to the sanitary facilities or electronic devices. It is essentially required the cleanness for
the high technology application and any corrosion or rust are not allowed. Therefore, in those
applications the stainless steel materials are strongly demanded as the substitution of ‘Fe’ steel.
However the mechanical properties of stainless steel are not suitable for forming process
compared with those of ‘Fe’ steel. Up to now, the conventional F.E.M.(Finite Element Method)
has been used to analyze and design the roll forming process. The purpose of this research is to
obtain the proper production process and the shape of rolls to manufacture the high precision
slide rails made of stainless steel material. The commercial program, SHARPE-RF, is used to
analyze the entire roll forming process. The results show that the rolling process and the roll
design by F.E.M. are useful from the good agreement between the shapes of products estimated
by F.E.M. and those of the actual products.
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Fig. 1 Roll forming process
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Table 1 Results of tensile experiment

Specimen| Tensile strength |Young’s modulus|Elongation
No. (MPa) (MPa) (%)
1 666 175,117 56
2 666 144,206 58
647 158,867 57
Ave. 657 159,662 57
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ig. 3 Fractured specimens
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Fig. 6 Comparison of the element configuration

2 =9 IRNN 4¥uds

3
TASAT 7 HaEe A" § d4e 949
_)[:

ot} B& 7 A (rigid body)e] 3L
Aog & 9t} Fig. 7 3 7] 3F Eol ¥ &
2 vl A AT

o

LR

oA

% Driving rolis
€3 kding rolis

Fig. 7 Classification of rolls

{A4E 1 2
£330 &*é‘
At Bol A=

&
3

= AE 2 A A A (auto mesh generation)”] 5= AF-&-3}
EI 2L AUt &A
A8l 92 A(extended element)S AA33, F
A & FAH A ¥ AAE s
22 508 9 g FFAA A= &2A)
g FroldA A FAHAL FA3 E2FHE W3,

g]\ﬂ:'l_’"

Mg 1o ox N

s 2t SHARLE
£ Table 2 9} #o| st
= FH9E ALsA vd=E 3

o b 2

R QAE WE

?SHHA ALEE Zol7] 8] e A2 (multi

pass analysis)7| &

& A3

He 2o 718 Age 4 HEY fYE

7A 1E8sE L=, Fig 8§ & 4% 2
SEZ F3Io] AA

==,

2 2A7 A
A 2t Ha

4% FRe M2e 225 AGs UA HY

ot A e’

Table 2 Mesh generation

Parts No. of elements
Thickness 3
Section 40
Length 45
Extended part 7
Multi pass part 25
Multipass part Extended part
#Ho] N‘Si R #ajo] JHEEE=

Fig. 8 Parts for element generation
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Table 3 Process conditions

Items { Details

Flow stress (MPa) o =172800.16 + )

Initial thickness (mm} 1.5

Strip width (mm) 32.755

Friction coefficient 0.1 (coulomb friction)

No. of roll stands 13

LAngAlar Velocity (rad/sec) 1

Table 4 Arrangement of rolls

No. of
2314156 7] 8 |9|10]11}12]13
stands
Distance ) )
303 |303{303|303{303|303|151.5/151.5|303|303/303|303{303
(mm)
1
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Fig. 9 Flower patterns
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Fig. 10 Final configuration of material and rolls
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Fig. 13 Roll informations during roll forming process
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Fig. 15 Thickness in the last section
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Fig. 16 Strain in the last section
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Fig. 17 Stress in the last section
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Fig. 18 Longitudinal strain of section
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Fig. 19 Strain along the rolling direction
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Fig. 20 Strain rate along the rolling direction
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Fig. 22 Spring back in length
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Fig. 24 Comparison of deformation in pass 1
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Fig. 25 Roll informations during roll forming process
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Fig. 26 Strain in the last section(after modification)
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Fig. 30 Measured dimensions of the final products

Table 5 Comparision of deflections along the rolling
direction

Max. deflection Difference
calculated by FEA (mm) (%)

Max. deflection
measured (mm)

-0.38 3.42

-0.367
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Fig. 31 Cross section simbol

Table 6 Comparision of dimensions in cross section

Difference
Dimension Calculated Measured ( calculated-
on draft(um) | dimension (ur) | dimension(mm) measured)
/measured(%o)
A 19.78 20.17 20.073 0.49
B 22.78 23.01 22.825 0.81
C 23.89 24.34 24.561 0.90
D 24.89 24.00 23.859 0.59
E 6.79 6.77 6.844 1.09
sthol= YYe AAG YT PAE FA
a8 freessie da ¥4E Fig 32 ox
AZsdn. A4 54 Aveln AHL #4
Aiolm ool AA FAolrh o Yo
Ngeeld st Qe Hdel BAL Agn
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Fig. 32 Comparison of section shapes
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