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ABSTRACT: The high-temperature superheater bursting
accident is one of the main factors that affect the safe
operation of power plants, and causes the greatest loss.
Based on the actual work in the field, the reasons for the
leakage of final superheater of boiler No. 1 in a power plant
are discussed. Through a variety of test means such as
macroscopic  test, chemical composition analysis,
mechanical properties test and microstructure observation,
the tubes are comprehensively analyzed to improve the
failure of the heating surface tube of the boiler. The analysis
shows that the leakage of the last stage superheater is
caused by long overheating. The microstructure near the
leakage position is ferrite plus carbides, pearlite
spheroidized up to 5 levels, and there are a lot of creep

cracks.
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Tab. 1 Position relationship list
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Fig. 1 Macrophotograph of sample No. 25-6
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Tab. 2 Analysis of the chemical composition of final superheater %
S C Si Mn Cr Mo \ S P
24-6 5 — — 0.449 0.948 0.294 0.189 — —
25-6 5 0.106 — 0.432 0.940 0.274 0.171 0.014 0.032
26-6 5 — — 0.538 0.903 0.299 0.281 — —
GB5310—2008 0.08~0.15 0.17~0.37 0.40~0.70 0.90~1.20 0.25~0.35 0.15~0.30 <0.010 <0.025
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Fig. 2 Sample size diagram
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Tab. 3 Test results of mechanical properties

- i AR i P b Jag (g
Rpo2/MPa Rn/MPa Al%
24-6-1 323.522 498.183 36.03
24-6-2 341.482 508.470 36.17
25-6-1 240.873 416.270 41.47
25-6-2 285.539 436.344 44.43
26-6-1 354.962 535.840 34.77
26-6-2 365.490 538.388 34.77
GB5310—2008 >255MPa 470~640MPa >19
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Fig. 3 Observation position of
oxide skin of sample No.25-6
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Fig. 4 Microstructure of sample No. 25-6 at different
positions of the oxide skin
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Fig. 5 Metallographic structure near the leakage position

(H) HEE(1000 1)

G E NI YIS NI YIS RNEE S
T8 72 el T IS AT I T 52 1 N ) 3 B A A o
P s o0k e AL O 1) B AT AR AR AR
B LAY T 10 mm/h (3 A8 58 B R AT IE H
oA AR 2 (H 2 ph T R IR T K A
I, HMERTSZ RN AN, ek A i kA
RIS, B TR B (AR T3, i AL
HEBESENARE R E G DT TR R S S & SN
P RIC WA IR, 2 R ATt BLAh,
il SR SRR BRI BRI I R, e
BB BT AR BE ) ANHE A SRR R B i R BE T B
WP IR AL R A R

4 ZEw

PR UCR G0 Has I R 2 I I A s, 2
— AN T T SRR R T A AR R AR R e 4 S L
RAMERE . @WEYIR G AR RN, IF
SR IR R it et o A OR A

27 R

[1] EFIE. w2 hmeE RS ah 58%0]. +
ERB Y, 2015(7): 82-82.
[2] BESCUW, FERE. HL G R AR 0 R R



$39% Fol

b N 541

BM]. dbs: EEITHRA, 2009.

[3] &&, sk A . EIh R R R SR O JE R A
(7). EZeE=R R A, 2012, 8(9): 150-153.

[4] %=#E, ZEHE, ThEE, 5. M AR A R
SPHE[I]. RINTTE, 2015(10): 236-238.

[5]1 ZE&Am, FhANT, GKiE, 5. 660 MW i IE et K
HiT BB E R E P[], AFEHEIEAR, 2013,
31(3): 24-28.

[6] FRIEER. ol 52 #3800 A [Cl/h B L AR
ST EE 1 B AR I R S BGR SCAR,
i, 2012.

[7] £ER, MK, (£%, %. 12CrlMoV J5 5t id #48
BB RYAPICY/EE R ER VAL CE, b
7, 2015.

[8] HEEL. KT 600MW ML I oK g ik 318 R
(Rl 43 A1 S TG FE [ J]. #4J1 R HL, 2011, 40(7): 81-83.

9] FBRFEIR. R AIRBE R E S
RAME, 2016, 354(3): 59-61.

[10] =557, ek, MRE:, %. 330MW HLA R P #
o B 2R SO R RN AT [T R 5 REIR, 2017,
38(5): 619-623.

[11] Z5EFE. 600MW & I 5t sl 8 R g R B IR R

KA. A - 5 M, 2017, 53(6):
445-448.

[12] BlfE, WA, 5, %, duisEd R3S EH
12Cr1MoV  # B} 5% 2443 BT it 98 [C /328 2= T 45t A 8
HARRIm®RCE, @, 2017.

[13] 5. Sy ZRME R A[D]. KREE: R
K&, 2005.

[14] Z=3, @iy, SR H R 0T SR R R A i
(1. RE52, 2017, 38(6): 50-52.

[15]1 2854, F . 12CrIMoVG 4RIP R AR R
HHI]. TS, 2016(9): 285-287.

WA EHB: 2018-08-02.
E& BN

#%20(1988), 5, Wit, ByE TR,
FEN SR A AT R IR A
*XIAE, bo-xu@chder.com.

(RIERE #Hi0)



