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Abstract ; In order to find an effective method of mass-produced metallic bipolar plate, the forming process of metallic

bipolar plate is used in proton exchange membrane fuel cell in recent years. The processes were classified as additive

manufacturing, subtractive manufacturing and equivalent manufacturing based on the forming methods, and the

similarities and differences of all kinds of forming process were investigated. The forming process of metallic bipolar plate

was analyzed intensively from the points of commercialization. The conclusion is that both hard and soft moulds are the

effective way of mass-produced metallic bipolar plate.

Key words ; proton exchange membrane fuel cell( PEMFC) ; metallic bipolar plate ; stamping forming technology of hard

mould ; stamping forming technology of soft mould

Jo T A2 0 JE 1K B il ( proton exchange membrane
fuel cell, PEMFC) i —F 3 i REIRIE 20, B A = &L
R R IREE )R 5 AP S S A
JZiE TR KBRS (B DLl R4
MR R G S A WA T LR g, PR
/N Tz N AT PEMFC, PEMFC 77 5 — it iy A 3
P, YU BT 5 T 8 17— F, BT R U AR
Y BUZ MEAE RN T3S R A . —> PEMFC

WS B H#7:2016-05-25 ; 4& 6 H #1 :2016-06-27

77 A R U AR B & 60% ~ 80% , i BUAS Y
30% ~45% ", I T AR PEMFC [yl i s Al
ezl PEMFC (75 M0k, [ N Ah2F 35 X 4 Ja XU A
BRI T 24T TIRARIBITE . KTl %48 X
WA AR, AT E A RIS & Re B MR
PO RE 3 FRETR T AT R X 4 TR A B R T I 2 v
WFFT MRS P, XA AR AT, th 32 B4R 72 XU
M S R BHL PR Tl M S M S 8 x4 TR AR

EEWE : [K ARBL ARG (51405344) 5 vp e A - 2642 (20130072120041)
PEB BT oK P (1985) W LEaX4 Bl L, 2O 5 1) o R IS BT S RE . 5 /E# 5K B W E-mail: zhangzm@

tongji. edu. cn



(&= - Big]

KRR, F: NI RIRERB ELEBIIRARGISE T ZHREHE - 103 -

AT Z AT A 2 . SR 4 R AR A T
ZHESEW T A @ AR A A TR R A AR R
mn Al R BN 2R . A SC B R 4 Jm AR Y 45
R & T2 & BRI S o
1 EEVMRGIEFHNTE

A JEAR T 200 # B HEAT 932, 24 i 4 JE XU AR
il 25 L2800 R AE i B D8R i 25 RN AR il 28 3 KK
1.1 B#S5EMHEIE

ZEBR RO AILAEIN T2 AT DA 48 4 S SR AR
BUIN T 5 B BRI )2 PR (RPN T 25
BABAAA 2 RERFE: H—, PTHI 7™ 4 A EHR
B TR mAR TR ORI 5N, TR 2 K, A i
e H T BN T R, R o i B P AR
T o il A i RCRARBELAT T HLARN i 4% 4 )8
XU AR B AR, — ke AL 5 o =8 HH 7
AT B, T3 A, BIF9E R B 1A RS AR 2 K
SRR M B R o R A T2 I X I
ZE ORI Z IO A LA () SRR AR ) B i 25 A RE 1 AN
FEo T bt L2 A i T A 1 (R 9E 0.5 mm)
XU AR FASE I 7 A A AT L TRl R,

A3 \

B 1 TR SR R4 AR
Bipolar plate micro-slot of snake shape

WM L2 WBGE S A5 0%, AT BUE T 2%
A AT LA £5 HEAS R0 38 Z5 A8 B AU o R
PR AE A g, A8 1 AR A B BE R 45 A, Dawson
al120 52 P o 35 M 3% Fil 4k (selective laser melting,
SLM ) F A S EH il £ H Mg JE O 18 AU Al , an 18] 2 ez
Zak 2 2B SN, DA fih Fb, EL T F Yt P BE S LA T
UM AR A 24 , BF 5% 2B SLM 5 AR AT LA FH T AU Al
M4 o RIS R T OB R IR ik, A 8K
BRI HT 1 3 B R I 0 MO FE AR Ak Ui 18 T
IR LA . B AR I 38 U T T — >4
pI22i. 183 ik TR R BUE Ik T2
1.2 EMHETZ

HHEC TR AN A1 20, S bl 4 T2 A4S
AR, il w B v SR R B T S A 1

Figure 1

! A
HEHITH
A2 BEHEEERA(SLM) ZEH K

Figure 2 Selective laser melting technic

B3 #MBRERMIE

Figure 3 Micro accumulative forming method

SEAF A L MRS AKEh Ay RO BE AN R T LA
Do s JERED RS T2
1.2.1 k& T

RN A TR U AR 1) il 3 BSR4 i U
B il i 5, T ol A L 1) Tk 1A 4 T DA A )
il — A T [ 4 SRR e Y S T %%
Fro LARME K BIMURAE bR (] ey A R 7
BLEl AL S 3l g filf b A8 I i) T A8, 72 Bl b e
W TIE . o Tt — SRR, Al LUK ph I T3
JAREE iR 7

,
L
0

b/ e/ wa ] \FEE \BsEC

B4 BRARAYE TR
Figure 4 Classical hard mould method

RS oh s T2 ol T A IR, © 2 H TR
BREXURR A 3 o AL X b 2R BRI, L fnb
AT ARA SR, IS (] 3R A s ] A T 2 5 7
AR o BT T 4 [l R A A AT TR B
5, Kwon S5 DUpf I F ., pft o B v S 0k 32 A b
8] £ B FEXF G, B FEAE P AP Bl s T 201 77 i 14 1



- 104 - B ITHI# Light Industry Machinery

2016 FEZE6 HA

Jitet o WFFEFBHBIR 0] Wk AR 5 b s g | o e T
1EEE, 7E 250 C i ik Bl e vp Ak i w2
T, VA YR T A R B A R AR R T RE TR U
BN KA A Gt b TR R T2 S R
AR AR ) il 2, 4 8 3 e 30 VB 7R B R I s i 4 53 Bl
1R o Kim 21 %6 wh 5 Sy BEAT RIS, L3l 25 wh I
TS EA R T =S R X . WFIE R BR g
BWEIEAF T HIE. St Cell Impact 23 w)H o
T B R, FEAR S B[] PR b Sk 19 3 B A 16 R LA
AR s, 4R AR = IR T DL AT X
BEIES | T 6 JR SRR o 32 IR i s 7 12 L 5 T b fi
T e R (B R R A it T Bt

RS i A L, B0 o A AR 22 AR e e
M A IR AR, 1) SURR AR £ L 34 57 1) R
B, E RGO ) B o bt 2 (S b RS L SE 2 W 5,
K5 iR . % L ARG N ZR i il —3h b
BEEARSCAR B AT DA T T 4 45 L o s 2 AN )7 AR
TR AURA AR F TR AT .
Lim 2512 £ 28 R F o T 25BN 7E 0.2 mm 454k
A H A% YE 0.8 mm, [B]HE 1.2 mm, 7R 0.3 mm [y
RN

LR %5 1
g
1000000000000 000000000000 00009000 %69 %%
SR e
R e RLRRRLRLRRRRRLRLS
(@) RARELRT (b) AL

S BARAEEIR

Figure 5 Classical semi-soft mould method
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Figure 6 Classical hydroforming process
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Figure 7 Electromagnetic micro-forming process
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