76-66 oo d o sleads 3 093 1395 Hla Wiyl 395 9 AL HwIdie Alxo

A9 3 ole doliiod

o i adgd g >l ;
QIR 9 oSl (wdngo /

www.smeir.org

S Ju (oS- Sl (ple 59y ¢ s5lEge 9 (2l yb syl sl axdline

3 . .. *2 - 1, . .
$39,09 Olelew o " SL (puas LS s Slaias

Hl ol Gs s Saio oSl (S35 Sy (B9 09,5 (Sl s 1550 smtils -1
Hb ol sedsi (Gao oLl (g oy (2095 09,5 (Sl sigen eobinl -2

H il sedsi (Srio oKLl (g oy (095 09,5 e siigen 1)letils -3
shakeri@nitac.ir 484 ., 000 (L *

XY RUSTE

50 Lhogh cpl jo bl SBew Jm @it 1) o g lad s 4 anly Gl Slahad o (S6 Sl Ceeglie oo S Sl Camglite
50 oy 6,500 5 w8ls st ias aS) slp 25l 69, p i Bl 00T Gty (So 45 el oads JLSS e B oS S50
5B S5k Y

asgaze (il aliwg lol (Bas ipl 4 Gy gl adlioe (oSl Cuglie ey 58 39k Y (g5 p GRS &8

[FRSVEC I SRV Py 2MPa |, plpas PRV CRVIPRCE I Sl i aSul sl yols g9y p g lad i JBlas @li.zﬂuj
a5 L dalsl )5 el oddh g cilitee Slabad (o Ceaglie jlade p (s lid 5 b Sos alKaulesT dngy S b
€85 )5 oy p )90 Silutend 50 (Ko S Canglie e gm0, 555 b (RRLT cus ) o> b &
oaalive . anl i 5 18 (o) 0 )50 (S S Cnglin 5 51 95 Y (59, p B 395 2 N la )l rimen o
S ooliiad )3 (25 auser 45 b snalin ol s odle e RIS S 2SI Conglie e e nS (5955 il b a5 0s
JUSELIRNTS 12 Gz olass iul38l b cpizres Sl 0alds peSleSy sae 8 Gz olass 2ul38I L g 00g c iS5 5,44

el 03005 7y e B s Sl

Study of assembly and design on mechanical- electrical fuel cell properties
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The electrical resistance between the different components of fuel cell, related to the compressive stress
between the various components is the fuel cell. In this study, two important goals pursued: first obtain
the least stress on the gaskets for leakage will not happen and additional investigated the effect of stress
distribution on gas diffusion layer on the amount of electrical resistance. To reach this goal, first
designed experimental setup and achieved 2MPa minimum compressive stress on the gasket to prevent
leakage. Then by another experimental setup effect of compressive stress on resistance value between
the different parts have been investigated. Then according to experimental data, effect of clamping force
on electrical resistance in simulation was investigated. Moreover effective parameters on pressure
distribution on gas diffusion layer and electrical resistance was investigated. It was observed that the
electrical resistance decreases by increasing clamping force. also observed pressure distribution in 4 bolt
not uniform. By increasing bolt up to 8 the pressure uniformity was better than 4 bolt. But by increasing
the number of bolt 8 to 12 significant changes not occurred.
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Fig. 1 A view of a system designed to measure the amount of
leakage
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Table 1 The pressure in the chamber at different time period of tension
1.6MPa on the gasket

26 24 19 12 4 0 (Min) o

2/5 2/6 200 218 29 3

(bar) ¢35 ,Llid lode

1UBMPa s o calises slacyle; 1o oo o jLied <l Jade 2 Jguo

»ols 59, 2
Table 2 The pressure in the chamber at different time period of tension
1.8MPa on the gasket

3 27 20 14 5 0 (Min) o

2/5 2/6 200 218 29 3

(bar) ¢35 ,Llid lode

1/95MPa a5 o calisee slacyle) 5o (e ,o HLad <l Jlaie 3 Jguo
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Table 3 The pressure in the chamber at different time period of tension
1.95MPa on the gasket

26 19 12 (Min) obe;

A7 28 209 3 (bar) oy b Jaie

‘ Copper plate ‘
Copper plate Bipolar plate
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[ Copper plate 1
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(<) (<
Copper plate
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Fig. 2 Organized different plate together
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Fig.5 Electrical resistance measurement device
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Table 4 Effect of compressive stress on the electrical resistance
between different plate

oS aglhe o S Caglhe (s 5oy Candhs

GDL 4BPP . BPP 4 Copper plate GDL 4 Copper plate UZ,:;;:

(m@) (m@) (m@)

5/9747 9/795 3/347 011
2/9647 521 1/6547 02
1/9845 3/565 1/346 0/3
1/6699 21675 1/0647 0/4
1/1745 1/86 0/8067 0/5
0/8197 1/485 0/6147 0/8
0/6247 1/22 0/5146 1

0/5447 1/04 0/4497 1/2
0/3946 0/82 0/3593 1/6
0/3243 0/675 012874 2
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Fig.3 The roughness measuring device
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Fig.4 Presses and plates made to measure contact resistance
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Table 5 Mechanical-Electrical properties of fuel cell

S S I I AW ks
(o p oober) 85 MPa
- 03 210000  avse el amie
100000 0/25 5100 cudl,S sbadss amis
5690000  0/33 100000 o s At

3 3gi5 Y 40 (6,Lad i cen p Casls s 6 Jgus
Table 6 Variations in the thickness of the compressive stress in the
gas diffusion layer

2MPa
167um

0/03mPa
255um

1MPa
191um

bo)‘5 u.u.u
GDL cwlxs

Stress{MPa)
f=] (] = [+ ) =]

0 0.2 0.4 0.6 0.8
Strain
Fig.8 The stress-strain diagram gasket
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Fig.6 Effect of compressive stress on the electrical resistance between
different plates.
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Fig. 11 The simulation was performed for models with 10MPa
clamping force
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Fig. 12 the stress distribution on gasket after applying clamping force
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Fig. 13 pressure distribution of Gas Diffusion Layer
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