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Failure Analysis of Cracked Alloy/Stainless Brazing Seam in Flange

XIE Guojun WANG Ying HAN Lu
(Aerospace Research Institute of Materials & Processing Technology, Beijing  100076)

Abstract The pipe flange is made of nickel-plated stainless steel tube and aluminum pipe welded by brazing. In
the mechanical test process, the weld seam cracks and leads to leakage. Through morphological observation, energy
spectrum analysis and metallographic analysis it is considered that 10 to 20 pwm Al-Fe intermetallic layer is found in
weld interface ,flange welds cracking reason should be the weld interface in the welding process of over reaction, which

generates brittle metal thick intermetallic layer, and brittle fracture occurred in the welding joint during the mechani-

cal test.
Key words Pipe flange , Brazing seam, Brittle fracture , Intermetallic layer
0 31%

AR P AR B R E S
SR AR ER 2: RS A H R I AT T 5,
RS - RS M B R AR RN Bk
22 HANERANAT (0Cr18Ni9) S4R4F (6A02 ) i o T S 45
M (1) .

— 1228 PR [6E)
',L'\ \L’ ". 0 NN
AN

N ;s—s_ . ~—]
BT ik 22 IR R TR A
Fig.1 Welding construction scheme of flange
ik A e AR R A A R AT RS
SO Y , ARSI 0 AT 4 4 A W T TR OO | RETE

Wik H 1 .2017-03-16; & 171 H 11 :2017-06-12

K& Mo BT A T BV ET KR IR A 25 A EA T 5T, A B AR
BE R AT RN X KR T2 el e Bt o
1 MBES5SHH

1.1 ##

PR & A PRI B L 24 e T A MR e 4 i
2L AT AR EE R A AR, URE 1 OCr18Ni9 \5A06 J —
HH)ETF R (Z0102) A . &F R R ZL102, £F 7
C550 ; R i 1 422 o o, AN 85 90 /6 3R T o Sl B R A
BEARSR TR (AL It ) ZORA KT 15%,

1.2 EHRUBERS 5T

YL DX SRR 43 B A PR o, 2 I 5 LI 2
Sy B AL AN — M AL SRR B & 4
— 0 ASEEAN— 0 53 5 1 AT L R AR AL T a0 R A
G — MR RERL A B T _E mT DAL TS0 9 B 5 0 5
T 53 XIS IN G AT R AR IE R 21%

F—AEH TN W EE 1990 45 A B-E0F R A, 2 AEEMEIN T AR HI I TAF5 TAE, E-mail wuweizizhixy@ 163.com

TR T http : //www.yhclgy.com

2017 4F 56 M



brazing seam area

(a) cracked surface of aluminium alloy

(b) cracked surface of stainless steel
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Fig.2 Macro morphology of cracked welding surface cracked surface of aluminium alloy
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(a) cracked interface of stainless steel
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(b) non cracked interface of stainless steel
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energy spectrum chart of Al-Fe intermetallic layer
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Fig.3  Section morphology of cracked welding cracked interface of stainless steel
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(b) brazing seam center

(¢) line scanning energy spectrum of stainless steel-interface
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Fig.4 Section morphology of compared welding interface of stainless steel
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