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1 Proton Exchange Membrane Fuel Cell (PEMFC)
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1 Hot Metal Gas Forming (HMGF)
2 Pressure gauge
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Fig. 3. Geometric parameters of the die
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Fig. 4. The values of constant geometric parameters (in millimeter)
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Table 1. The composition of SS304 sheet

PN N2 y3 yais @b
NATRIN (Fe) ol
o[- (C) oo

oJ+A (Co) cis
A (S1) posnslins
AR (Mn) 5%
ol (P) i
/- (8) 5555
M (Mo) dse
NAD (Ni) S
WA (Cr) 35

1 CNC machining

Fig. 1. The photograph of the die set
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Fig. 2. The photograph of fabricated insert die
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Fig. 6. The formed sheets at pressure a)15 ,b)25 and c¢) 35 bar
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Fig. 7. The cut position of the formed sheets
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Fig. 8. a) The cut sections of a sample b) A mounted sample
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Fig. 5. The values of variable geometric parameters (in millimeter)
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Table 2. Overview of experiment setup
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Table 3. The layout of die set
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Fig. 10. Comparison of sheet thickness distribution in the section
perpendicular to the slot with width of 1 mm at 35 bar, 10 min and at
different temperatures
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Fig. 11. Comparison of sheet filling profile in the section perpendicular to
the slot with width of 1 mm at 35 bar, 10 min and at different temperatures

3905 oo & bgrye §y9 (5305 Jedgp ;13905 dunlie 1)) UK
Solod p3 B> Vo loj g )l YO JLiS 15 o e ) o ys byl

o4y

oy g b Y
lod y5b (wyp =) =

gd e daxMo & S )3 &S yebilen Culis @iy Jdov sl
Sl angi b Sad Oll awypdyse bl lgicds iz g
Sl Pl &S5 55 00 )15 (Sglite Sl )L cov il (s
9 SIS > > Cals > gl e cage oS IS cpl
2 Geldd yped uwl ol iz bl (0 Colus yeRenl xje
&P Sy 8 oy Gl il dite (Sly IS)L g
OB (lje driz 93 ) Cuolid @ (o) p3y90 Sl el 4 Caliis
oy pdyee calise ( slai pd Cubus M 5 Sl anl ) Cwlsus
ol ) Canles LEalS o i ey e (i Jols @l 08,5 8
@ Olyie sy il U Jlos 53 il B el & bgyje baaiges
o,lsl Gilises 2y 55 dlus awsin jI 36 osd Jlasl c)lIS)L g9
G5 5L ) i e il (IS )L Y 80 cou B asl a5 5
s9bre (g5 (SaedS I (o8b tS 9 B A SBlasl I 86 S
b pasuie ghaile Slpu 40 plyear B 4l cplply 008 0 )15
Lo Jole oS 0 odnlive caliee  slg 3 cwolbus BMB] wyy
Jole 55 gy 2 soliie 4 )3 Cuolss @5 Jlages 2 1y 8L i
wg e e glaled 3 bl 5yg 5 R SS Gl Lo
o b plol adds Ve g )haSS lej g 5L YA LS o oS il 45y
b 4ty Job mls )y g aumlie 4 dailej] @l gl sl
@ byye (59 Cwolud @jg5 4 bgaye slogei Vo JSB 5 Liges lgiees
Lis yoSide sbales 13 jiaidee N (3)e L jled 2 dgee glaie
Olyos oy b Gl sddodly lis Ve JSG  aS ek len Ll
A8 lw an > Vere slod & by diges 0 (SIS L g Cwlbus
odalin Cubus @i slalbges jd (K0 dogi B 4SS .ol 02> 7

oddodly

O pas ol Abl oo Cunled @i (slaloged (oo () pas 95 0
o3 I jiolojl plouil )3 oolituldyge B awin 3¢ oy)lael 55U

s @jgi 59y e il |y 363 b 5y9 (B e > &S

Fig. 9. The different regions of studied sections
axdllaod yg0 rlabo Blises &l 1 JSS



Foo 5 OA dxio NYAY JL.: &y b)‘.o.w D 0)93 ‘).«..S).m‘ L_gu.v&p ww 4:)..“5

9 cnl b s 4 g g sy el 2 By Jleel jlud
9 48y9)8 )ld (90 4 LB > jo 4y o (6505 b b (59 epilSe
SISTU LS (RIEIL s (et 2 390 00 M (59 (SAESSU
il il bolyd Jlosl bl o Gl Sl 4ol 3 G
gl il glaawin b slals ) Sidy Jdey bbses
axd Verer glod dy bgrye (Sady Jidgy sboylees VF JSS j> 5
Voo Loled 2 ges ghade 13 5L Y0 5 YO OO (slajlis o ol S il
ool 0ddbodld LS jio Jluo
B (S50 o5 oljen 518 a3l b 395 s sdnlie 45 olen
Sy, a y115 03 Jas )b s | Sogen 2 Jy Moo I3

120
j 116
1 112
) !
J 108 . !
ia P — - — P=35bar
i) 104 A B | CDE ~==a=-== P=25bar
—e— P=15bar
100 L)
0 500 1000 1500 2000 2500

Gag,Sen) ot ad ) alli

Fig. 13. Comparison of sheet thickness distribution in the section
perpendicular to the slot with width of 1 mm at 1000°C, 10 min and at
different pressures
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Fig. 14. Comparison of sheet filling profile in the section perpendicular
to the slot with width of 1 mm at 1000°C, 10 min and at different pres-
sures
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Fig. 12. Sheet thinning percentage in the sections perpendicular to the
slot and perpendicular to the end turn of slot with width of 2 mm at 35
bar, 10 min and at different temperatures
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Fig. 16. Comparison of sheet thickness distribution in the section
perpendicular to the slot with width of 1 mm at 1000°C, 35 bar and at
different periods of time
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Fig. 15. Sheet thinning percentage in the sections perpendicular to the
slot and perpendicular to the end turn of slot with width of 2 mm at
1000°C, 10 min and at different pressures
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Fig. 19. Comparison of sheet thickness distribution diagrams of section
perpendicular to the slot with different width at 1000°C, 35 bar and 10
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Fig. 17. Comparison of sheet filling profile in the section perpendicu-
lar to the slot with width of 1 mm at 1000°C, 35 bar and at different
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Fig. 18. Sheet thinning percentage in the sections perpendicular to the
slot and perpendicular to the end turn of slot with width of 2 mm at
1000°C, 35 bar and at different periods of time
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Fig. 22. Sheet thinning percentage diagrams of three slots at 1000°C, 35
bar and 10 min
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