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Fig. 1. True stress-strain curve of 316L stainless steel sample
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Table 1. Mechanical properties of 316L stainless steel sheet
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Fig. 3. Forming die and laboratory equipment, (a) cavity, (b) core,
(c) assembly die set, (d) view of 200 ton press.
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Fig. 2. Flow field pattern of reactant gases
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Table 2. Geometrical dimensions of die set and sheet
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Fig. 5. (a) critical cutting alignment of produced bipolar, (b) micro-
scopic image of cutting section
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Element type: Quad- dominated
Element number: 2349376

Element type: Quad- dominated
Element number: 3600000

Fig. 4. Meshed model of sheet and two die surfaces
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Fig. 6. Investigation of formed sheet thickness distribution in three parts of plate in longitudinal direction and three different parts of channel
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Maximum Rippling= 12.33 pm
Rippling Average= 10.27 um

Channel

Maximum Rippling= 19.18 pm
Rippling Average= 12.55 um

Measurement. Elg]

- 9.589 Micron [ By keys
5 i [3 escr\ptlﬁn Hesuﬁ ”Eraﬂbr;t;:n [ﬁlcron f”Plxe\’]
L1 Length 183.562 Micron X 100/73 100473
L2 Length 20B.849 Micron #:100/73 Y- 100473
L3 Length 605.479 Micron X 100/73 Y2 100473
L4 Length 582.192 Micron X 100/73 Y 100/73
LS Length 1017.808 Micron X 00/73 Y2 100/73
LE Length 9.589 Micron % 100/73 Y- 100/73
L7 Length 12.329 Micron X 100/73 Y 100/73
LE Length 9.589 Micran X 100/73 100473
L9 Length 9,583 Micron 20073 Y 100473
Calibration Name : 40
Scale Mode : Micton
Along ¥-axis ¥: 100473 Micron /Piel
Along Y- axis : *: 100473 Micron /Pisel
Please select Color Palette option from Annotation menu
to change color of measurements .
Delete | [ Report ] | To Excel ] | Undo &l I L Exit ]

Measurement Elz]

= v 10959 Micron 1By keys
5. Desciption Fiesuk Calibeation (Micron / Fisel]
L1 Length 152192 Micron X 100472 Y 100473
L2 Length 156164 Micron = 100473 Y 100473
L3 Length 410959 Micron = 100473 Y 100472
L4 Length 430137 Micron #: 10073 Y- 100473
L5 Length 382 192 Micron K100/73 Y 100/73
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Fig. 7. Rippling value measurement of longitudinal cut in maximum forming limit (a) rib, (b) channel
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Channel Length Average= 0 mm
Rib Length Average= { mm
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Channel Length Average= (.86 mm
Rib Length Average= (.97 mmn
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Channel Length Average= 0.59 mm
Rib Length Average= 1.1 min

()
Fig. 8. Effect of forming load on width increment of channel and rib.
(a) without load, (b) 100 ton, (c) 160 ton
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Fig. 10. (a) sheet stress distribution for maximum forming load of 160
ton, (b) view of stress distribution in cross section of formed plate
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A. Olabi, Advances in stationary and portable fuel cell
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Fig. 9. Sheet strain distribution after springback for forming load of (a)
100 ton, (b) 160 ton.
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Table 3. Geometrical characteristics of produced metallic bipolar plate
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