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Abstract:  In order to prevent accidents caused by the failure of the flange sealing groove in the
hydrogenation reactor, failure analysis methods such as macroscopic inspection, fracture analysis, ferrite
detection, chemical composition analysis, hardness detection, metallographic detection, SEM analysis and

operation process analysis were adopted. The influencing factors of damage mode, start-stop operation
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process, ferrite content in the weld overlay layer, material properties, and abnormal elements were
studied, and the reasons for the failure of the flange sealing groove at the outlet of the hydrogenation
reactor were analyzed. The results indicate that the failure of the sealing groove is mainly due to the high
stress between the weld overlay layer and base metal of the sealing groove, which produces stress corrosion
cracking under the action of a corrosive medium containing ', S and other elements. There is no weld
overlay layer on the bottom surface of the cracked flange sealing groove, and the transgranular cracks
started at the junction of the surface weld overlay layer and the non-weld overlay layer, mainly on the

surface of the non-weld overlay layer side. According to the failure causes, the corresponding improvement
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measures are put forward from the aspects of manufacturing, material selection and maintenance.
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stress corrosion cracking

TR RS R 1 S A AN A i 2 B R A T
k22 W, 4 AL $ 45 H B ( Scanning  Electron
Microscope , SEM ) F1WHT 1 434 555055, AL 22 K
TE R = IR SR T, R I o A o MEtEAH
FIE N S & S EQE 2 B ERIT R P35, 20t
F ik ARG T I 80 A s RE A B S 4
HR LRI 4 il 2 A O AR B KR I A
R0 A5 DGR BAR Y AT o7 B B, A 0 S
iR RS £ b EiE N ERA A 2 WL B
U S (T s W)W AR b a - o N N Y i S DO N =
T 22 IR T AT

YT I, EHPULR G 2 S AW 2 FhRFE 73 Bt
TGO T H 4548 22 B 2 R A ) 242K
RUR  IFEEG 53 B 45 R KO TR f ik —
WUE A, R 2R U I N e AE 4Ed
575 TRt AF L 00 B e, LA DR B i 78
EceTY R

1 BEEHMREERARSH

2023 4F 4 A A e ek 5 m A 2 e B
w2 B, & 3R N A R302 ISR I
i EH MBI TR, X6 /R TE
1989 4F LT3k, F 1993 4F 9 A A, Hrf,
P22 AR BT R 1Cr18Ni9Ti , 25 5 7] i 52 b Bt
TP347 L; i 23 7 #15TA 00Cr18Ni10, 7]k
2L IRABRE R 414 °C  BAEK 14 17. 68 MPa, T
DUPRR, RO A 8 E A B oy e R SRS R )
( FZRMENH) MR G,

REGFEE Y L LGSR 1 s, &k 22 3T
BRI 22K 25 B A [OREFE HB = 180, B AIK
J\ AR AT CCRSE B DAGRAIE B AT 22 ) () A FG A B 25 HB =
30 ; Q0 SR d5t i A AR FCRERE HB< 180, 1| 7o i/ 28 5k iy 44



24120000133004

hoE R e B o W

- 102 - China  Safety

Science

1213 5K Y. fbd

344
20244F

Journal

S TP347L M52  HEMRZAUARUEE =3 mm,

r e

__400

i
|

P
I
i
i
I

;

,
‘\

‘
i
R
i

)13

E1 EEME=EY
Fig.1 Outlet nozzle flange
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Fig.2 Penetrant test results of flange sealing surface at

upstream and downstream of nozzle
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Fig.3 Macro morphology of cracks on the cutting
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Fig.5 Fracture morphology of cracked flange slice

opening along the crack
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Fig. 6 Macroscopic morphology and hardness test results of flange slice sealing groove section
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Fig.7 Metallographic magnification morphology of flange bolt hole slicing sealing groove section
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Table 3 The crack internal filler energy spectrum results of Slice 1 from Bolt holel0 and Slice 3 from
Bolt hole2 of the cracked flange
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