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Abstract: The brazing process of metal connectors can effectively simplify the assembly process of solid oxide fuel cell
stack, reduce the assembly error and improve the assembly efficiency. In this paper, the screen printing technology is used to
print brazing material on the surface of Fe-Cr17 stainless steel metal connectors and then placed in H, atmosphere for high
temperature brazing, and the effects of H, flow rate, brazing temperature, holding time and weld gap on the microstructure,
diffusion layer and mechanical properties of Fe-Cr17 stainless steel brazed joints are investigated. The results show that the
brazing material and Fe-Cr17 stainless steel are easy to form ISZ at the weld interface, and the joint organization is mainly
Ni-Cr-Fe solid solution; in the center of the weld is easy to form ASZ, and the joint organization is continuous eutectic and
brittle metal compounds; Test surface when the H, flow rate of 10SLM, brazing temperature of 1190 °C, holding time for
30min, weld thickness of 80um, the joint tissue distribution uniform and dense, no brittle compounds and holes and other de-
fects, the joint maximum shear strength of 436.76MPa, the shear mode of tough surface tearing, the joint interface bonding
is strong and reliable, and can be applied to the metal in the solid-oxide power stacks. The joint interface is strong and reli-

able, and can be applied to the assembly of metal connectors in solid oxide power reactors.

YR BEH: 2024-10-10  fEEHHR: 2024-11-21

EEWE: FERARR:IES(52202094) ; TR T 24 Bei o8 A4 SCEAHTH101 H (XSICX23_47)

EZEREN: R R(1999—), I -fFgE A, EE NS5 4 mAT RS .

BIES: LBEE(1990—), 2, {4, i, 35 N F SOFC KAtk R & SR, E-mail: wxc190708@jsut.edu.cn.,



82 F 5K

2025 4F:

Keywords: solid oxide fuel cell; Fe-Cr17 stainless steel; brazing; microstructure; mechanical properties

SIRARE b, i, 30 IIE, 55 . SR SHON SOFC 4 R HE RS HEL AH VS Dy 2 HERE RS2 [T ). A ARAIL, 2025,55(4) :81-89.
Citation: WU Biao, KOU Zhun, DANG Siyuan, et al. Effect of Brazing Parameters on the Organization and Mechanical Properties of Brazed Joints

of SOFC Metal Connectors[J]. Electric Welding Machine, 2025, 55(4): 81-89.

0 35

][l

I 1A S AL P8Rk Tt (Solid Oxide Fuel Cell, 7
PR SOFC) 2 — bt o 85 1) 3% 252 i L2 5, 3l ok LM S
N AL A REEE AL A HL AR LA AR Y R R 1k
YR AT A 95% , T8 B AE VR £ R 45k 2 A AL
POl R T R TSR, TN 22 L
55 8 J@ 3% B R S B HR IR i SOFC Fi b 3, I
&R AR B R E L i 5B B,
PLER Y PRI P S S, R S AR
AL AR AR BE . T SOFC Ha it i 75 22 75
650~800 °C /= i A Ak /AR I AR N KR, &8
T BT R AR 5 2 RE s

L5211 SOFC HL it Mt P B it 5 5 4 i 1k
[ 4 J22 R A LA 2 il 42 , (R AR Bt 75 SOFC Mt
Tt ZHOG I, X R R ) i A i AR
W22, EI AR T2 E A & R AR T i
SOFC H il 3t 4 J ¥ 2 U 19 m St | A a0 4t s v M
A% IR Fe—Crl 78k R MR H Sy 241 g
o5 | R B ik AR K 2R %05 SOFC B e it 5 A
K ARV L, HOBAS IR SR s i 9 )3z F T
SOFC & F K7, SRTfT , SOFC Hi M 7E 52 priz 17 i
PERETH IR EIR T 00, 48 1 e (A2 H BRIk %
95 IR 5 T SR AR 1w 7 AR BN T, B TR
SLURAR | R Sk 1 40 15, e 2 BBl 42 3 01 2
[ SOFC HLMfE A e . Rk, Ak 4 I i e Ak
T THT A TR T 200 T v A Sk Ak o 0 B Ry
SOFC HL K INFS e P 8 G %L,

RGBT R —FP 4 8 0 0BT R e R
YRR S RV EN AR R SE N S R 0 vk,
P23k B RIS TE R T, vl WO T AR A Bt v = A
2 A RS RULE A /1 = E: 5/ SN K= 3 6 O I &
K, B A2 E XA AT IR S AT Tz E
5%, ShiZE N'BF5Y T FeCrMo & 4 45 L AT =
B OIS B BT UI 58 B, £ 1 080 °C 25 £FJ Mn—

Ni-Cu-Cr—Co 4T ¥} 5 FeCrMo & 4 J& 14 & 60 min,
PR3 B2 3k 55 V)5 B e K3k 426.7 MPa,  FH IR
S5 NKHH BNi=2 i S EFRHE ST T A R £T K I B XT
1Cr18Ni9Ti ANFE NSk S 2H 2 S 1 2 PERE s
S5 2 B AT AR IR R 1150 °CI 4T 4% rp0 iy Btk
Cr-BAHIH I, 6T 45 X L 214504k, B K PU By 5 B 1
FRAE 1 050 °CH, 244 265 MPa, H 4223k W24 E = 3=
BURBIERIZL . SRR R NG A ET R Sk A
LUZERG TN D) 2R S AT RS BT AR KB 5T
IR R PR AT [) LA B B Ak 3 45 PR 2 G, ZE ST AR
FHTE R B A A PRk D) 2E e B B
SEMA AR AR A ORI X e A I B AR
16T Hidijth 5 SOFC 4 J&@ E R AT T 25, S0E
T 95AgCu ti Rl 422 SOFC A %P , % itk SOFC
& B R B ) A L, Jin AR AT
587 TiO, & X CuO-Ag 5T BT YSZ-8k bk & 4
SOFC ¥ AR U5 BB I RE ), 25 R B BT kb
TiO, [ TS I 2 ) 78 2 AR 1) 2 Sk W A S 355 i), Y
CuO 14 8 mol %, iEHeR L AR IA B i K,
25 3 O 101 MPa, B IE T % 4T 48 5 ¥ 7 SOFC
HERER A R TS HYE . SR, B ATER X SOFC HL HE
& IR AR T IR AT A FR

AR FHEA AT RN SOFC 438 1 44 (Bl Fe—
Crl7 AR AT RSV AT BRI T AN R Ha 3
AT RRIRE PRI E] DA R KR A PR R AT AR R Sk
B HOULZH ZURT g 24 M BE A T AR B, B R JT &
SOFC 4 )i % He o A i 4 05 X St Fe-Cr17 R
BT AR ) SR AR AR

1 REMHETE

RIS H Fe-Cr17 NEEANVE R B, A2 153
W 1 F7R s BNi-5 BRIEETRME AR R, fb il o an
F2PUR, LA SITCENE RGO R, HS LR X [
431 080~1 135 °C., ¥ Fe—Cr17 B4 11T 24 40 mmx



55 4 1]

AR, % FTRSEON SOFC &R ARSI AV Ty 2V ERE N2 IR

83

40 mmx15 mm 5 20 mmx20 mmx10 mm P Fff ] ~f
FWEEPRHRE T 2285301 1. ST 4T, R
FH 200#~10004f5 4% T 8 Fe—Cr17 A 85 89 1 kE 2 1
2R RBRRmAMLZ . BTEBL MR A
PRV W= 10~15 min J5 5 VEME T, LB TEM
TS SRR 25T, >R FH 22 BRI HLEF BNi-5
PASLAT ARV (A 3 22 [ BV B AR TR 7 2 430 BEA 3
1o FRYGETRFE R B4, AR08 2 FH 114 7k 1 22 0
JR S IS4 R BCR FH 200 H B AR 3K 2R
24 N, MHE R 1R F 320 mm=320 mm, B il 4741 K}
BRI 430 BE b4 BT X4 , 78 80 °C R AL+
20 min, F 4 EVR BNi-5 B4 AR 56 75 22 ERI R
[ 250, B2 AT RHE IR R EE 298 20 um. e Je 5 44
117 BNi=5 B EEEF R 430 AFEPEEM B T
W TR
F1 Fe-Crl1TAFEMUZR S (REHH, %)

Table 1 Chemical composition of Fe-Cr17 (wt. %)

Cr Mn Si Ni S P C Fe
16.0~18.0 1.0 1.0 0.5 0.03 0.04 0.12 A

&2 BNi-SHBMLZER S (RESH, %)

Table 2 Chemical composition of BNi-5 filler metal (wt. %)

Cr Si Co B P C Ni
18.5~19.5 9.75~10.5 <0.1 <0.03 <002 006 A
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Fig.2 Micrographs of brazed joints at different H2 flow rates
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Fig.3 Micrographs of brazed joints at different brazing temperatures
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Fig. 5 Micrographs of brazed joints for different weld thicknesses
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Fig. 6 Microhardness test diagram of brazed joints

YITVER T B 3RBTAS I FW 2468 1 o SR A Bkt
VEAYETIE T 48 5y V)42 3 3k | X AF AR Sk 1l
BEATHC BTN, 04 s kAR it %) 847 3ok g
7°0.1 mm/min, 38 1 A8 N2k w77 2, 208 it n Y
VIR R AW . T ARIE e () HERf P
XPPEEETIE T8 T BT T 5 ik, UL
PIE, MHAZE R & 7 s . Bl 7e AT R ARk
BL 5T 1) 98 B 15 5] 436.76 MPa, A 8 4F B0 55 1) 4%
JE 5 MR A ] 7a R 7o H2 3k W 2B 00T, W58 kA=
TERRGE 2 0], 33k W 244k B B A B s A7 AR X A
TG v DX A S 2 2 rp G T A A T A
Ni-Cri7VEAH a2, MLy 2] Ni-Cr g EAH T,
T IR 3K R iR J3E 1R, S 0 T 20 A W v R A
ZENYY) Sy )5, b4 2R SRR fh 0N 5 BUR
X N & AR SRR AR T 8 B0, 3k 17 W 2R A8
FI IR A W

Ry it — 2 VAR ST R A = TR BE T 1 5 i
B HEAT T Z IR ~750 °CY BBl N I R IR B 22 vk A
PEADML . 7E 750 °Cradid T, 20 3R 20 h .40 b
60 h.80 h. 100 h, [t J5 LA 2 °C/min Y [ I 8 R 1%
HEREE . SRR A AR T h Y

o e L
(TR ()T
450 - 436.76 MPa
S

OH23i & 10SLM
QATHHEEE . 1190C
QPRI 30 min
@DIFEERE: 60 um

BIY58 E /MPa
g

150 1

00 01 02 03 04 05 06 07 08 09 10
i F%/mm
() FF AR LA BT U Sy 2k

El7 $FIR i B IR E AT A I
Fig. 7 Brazed joint fracture topography and shear resistance test

Y17t , 25 5 WL 1K 8a, 55 U] 4015 it 2 UL 1A 8b.,
2 AR B Y TR AR BRS | 80 h AR IR FE Ay BY
Y15 5 15 3] i K {1 434.32 MPa, 1 20 h{# ek FE Y
BY U0 B B AR . F SR nT g0, BId 2852 100 h
() e AL PR OBy Vs FEATSORAF7E 400 MPa L I,
AWML G 1o TR P08y UIse 5
417.25 MPa, HAE 100 h 5 J12#tEfeta Thae .

PAFAPLET V) 745 L an ] 8¢ Firw , BY 1R
JEA £ an & 8d T o 2817 4 A R i A
FEIN B K B )5 BE 442.09 MPa, 111 48 7 2 YR G
R B V)5 B e AIX, b 402.26 MPa., 41 iAF:
HSE S4BT BT Y58 B N 420.26 MPa, T R4 1 24
AETE 2 IRIE PRI S TR . AH LRI e iR IR fe
T2t 55 I 5 FEw A L, W & iR R A A
LU GRS S 0R FE SE e T, AR I A2 R 7
Z R IR S PIEA G , Brsy Ul B AR AN
Af o PIIL, UK 20T (R A i 3 o) 1 1k
AALYRR L HE A AL AT s AT R B G E %
(), & RE ML HE 755 SOFC 2 4t iy ] FE b | AR 4k 4 i



88 F 13K

2025 4F:

600

B W
(=] (=]
(=] (=]

1

By Y58 B /MPa
o
]

200 1

100 1

00 02 04 06 08 10
{ii#%/mm

(VS A PR IS LB IR ) ih £
600

_07):(
500 _ﬂﬁ
ol =2
] —s%
%400 — 0%
&
% 3004
=
&R 200
1001
0+ ’ r r :
0.0 02 0.4 0.6 0.8 1.0

{7 #%/mm
(ML PSS BLBT IR0, 7 £k

E8 FFiREE

600
o WEETRAE
500
£ 43432
S( 410.53 4109 o . %
— * hd
=R RO 42342 416,12
i
&
3001
2001 . . r r .
0 20 40 60 80 100
FIELSHE] /M
() B Sk KH RRL BY VI3 40 A i 22
600
o WE{H3RE
500
= 442.09
S |4053 . -
24001 * e o
é 402.26 412.79 421.75
o
iy
300
2001~ , . : , .
0 2 4 6 8 10
PIEIRRELIR
() B2 IAE IR B ISR B 10l A 2
BT

Fig. 8 Brazed joint shear resistance test
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