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Failure analysis of an auxiliary boiler water-wall tubes

Abstract

In this study, the failure of an auxiliary boiler water-wall tubes has been analyzed which
their simultaneous failures after short-time working, resulted in malfunction and
shutdown of the boiler for substituting the tubes. Visual inspections, chemical analysis
and metallographic studies have been carried out on the received tubes. The corrosion
products were analyzed using XRD and XRF. Also, an estimation of the local temperature
of the tubes at the failure region was made. The results show that the long-time
remaining of the water inside the tubes at the boiler out of work condition without any
specific protection has been lead to severe corrosion of inner tube surfaces. Aggregation
of the heavy corrosion products at the bend locations has activated concentration
mechanisms resulted in local caustic corrosion and failure of the water- wall tubes.

Keywords: Caustic corrosion, failure analysis, water-wall tubes, structural analysis.
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! Water wall tube
2 X-Ray Diffraction
* X-Ray Fluorescence
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! XRD: X-Ray Diffraction
2 XRF: X-Ray Fluorescence

www.iran-mavad.com

Ao Gmodize 9 Oyt @ ye



a> S1ail o (Shs dmoyd VIF Jlade b e dueST oss aseie XRF 5IGT j0 a5 (6,500 axg5 J;lsL....wsP

Y] doles s 1) logy Y53 (53,05 il
3Cu®* +2Fe > 3Cu + 3Fe*

o)
B  11-0614 Magnetite (Fes0,)
¢ 13-0534 Hematite (Fe,03)
gy 695 2 XRD (39051 gl 5 bl (59531 -0 S
©lgay 695 2 XRF 30T amii ¥ Jgu
oSy 39 Mo yd oS 5 I e yd oS 5 9 e yd oSy RS
MgO 0.26 Al,0; 0.22 Sio, 0.54 Iron Oxides 94.0
cl 0.06 Ca0 0.11 MnO 0.30 Laa & Lu <1

www.iran-mavad.com

Ao Gmodize 9 Oyt @ ye



LSl 325 (o) 2

s ) Gilie >lss 5l ) ey Sl 45 el 00305 g5 (sl Wis 4 lg) daio 1 3|, Follie diged
]l 00 45 5 (o 5 S5 &5 o ol ] it Sl (Sn ) S e b o 5
el 00D a8 SV X g Ve X LS55 93 50 5 (69 Sy Se SeS & gl

45 Hohilea s oo plis it oleiS )5 9 )3 Ay (Ao mhaw (oo p0 ) diged JiSlag ) pslas 7SS
S92y Sl (s3gume polia (g (53 4 oad LSS b emme o sl alls 5l Bues Sl lojy ) col pasia
gl oy az sla adily gl e 0nyd pglal by ol OYsass 5l cendrs Lead Y &gy (S, Ul ol
Pl B oo rl pedle 39l (o0 AL G (nl 0 Dy 4 Sy g aitis (08 LS ek Loy g (LS mlan
DS Sylee Sl 4S5 ls oY g8 ' SYsb Gl )S ian 3l plas o)lge ol 005 oo saaline olaan IS sl wls ;e
P ol ol als 51 js eansy ol il odgas eal 3 1 gl o) o slaan IS JuSis g cud 3o g b S5l
5T T osdle il 0lzdl 5Ll T g0 o Lo algd &yl ol Sl pic 5 arg olga 0055 Jalo s Laalg) ISl
Bgdioe 0 35 (Il mhaw ;o gl e (59,9

e Btas 5L 3 Tyl 3 s e ol ) 5 s oo ol 51, T sk ¥ S
¥ Cubs 5 (59,55 U1 a5 00,5 e polae £ SO b pslad Gul anslie jlosd co csmlive (gupnST Y 5 o
adg) 3950 0l b o et (ol o 4 Wl (o0 a5 Gl 1aS Ayl 3 s 4y S ()5 e o g
e 5955 (e Bl o o Spu an cd oo (58 S sk Ll ()5 o)l o b3l (b 5wk
Yok Gle S Gl slasilp i I8 5151 GLas &S wll (oo (S99 0)lnd (Pl 5l it sl Al e lang)lS
Sy b5 (Sl ad (GBS olle pslai A S5 )0 amb nl 53 rba (508 0)38 (69) (2195 01 5 5 Do
S B sle dildyie )3 S5 9 9 (53,95 008 dlem (ld) (n)S (il p S &S wes (oo Gl ) Bl So 4
a5l o agy B T 5o s

“ ()
oo gy Al S (SN0 b 4y S5 (g bl —F S

! Long-term overheating
2 Decarburization
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! Caustic corrosion

2 Alkaline-producing salts
Concentration mechanisms
Deposition mechanism
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