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1
Fig. 1 Photo of the crack in the fillet weld

seams on the tube seat

2
2.1
1 12Cr1MoVG
: SMAW R317; GTAW
2 %1000 MW HO8Cr1MoVTiRe
) 1
2 3 2 o
1 (wt/%)
Tab. 1 Chemical constitnents of the parent material and the material to be welded
C P S Si Ni Cr Mo A% Mn Cu
12CrlMoVG 0.12 0.011 0.006 0.27 0.13 1.07 0.27 0.17 0.58 0.17
HO8CrlMoVTiRe 0.077 0.014 0.009 0.54 - 1.14 0.50 0.26 0.80 0.17
R317 0.080 0.018 0.012 0.361 - 1.12 0.530 0.214 0.5~2.0 -
12014 -05 -09; 12014 -06 - 09

(1963 -)



=302 -

2015
2 12Crl1MoVG
Tab. 2 Typical values of the mechanical performance of 12Crl1MoVG steel
Rm/MPa Rel/MPa Al% Ako( ) /] HV
540 385 27.5 197 159
N N 2.2
o N GTAW + SMAW
12Cr1 MoV ( GTAW SMAW )
. GB5310 () 80 C
o 150 € GTAW 99.99% Ar
N GB/T5118 o o
3
Tab. 3 Welding technological parameters
/

L * min ! /mm /A /V /ememin ! /kJeem ™! /mm /mm
GTAW( ) HO8CR1MoVTiRe P2.5 DC/SP 100 14 9 9.30 ®2.4 ®12.5 8 ~12
SMAW( ) R317 4.0 DC/RP 135 22 22 8.10 - - -

4 3- 5 o
Tab. 4 Heat treatment process parameters
/C *h™! /°C +h!
/°C /h
<300 720 =750 5

2.3

2 3

Fig. 2 Photo of the samples Fig. 3 Photo of the microscopic morphology
of the cracks

3 3( a)
3.1 ( HAZ) . HAZ

3( b) HAZ
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4
Fig. 4 Photo of the rupture at the sharpened end

of the main crack along the crystalline grains

5

Fig. 5 Microscopic morphology of the oxidization

layer at the location of the crack

6
Fig. 6 Chart for analyzing the composition of

the parent material at the location of the crack

HAZ

7
Fig.7 Chart for analyzing the composition of

the material at the location to be welded

3.2
HVA - 10A
N N o 0.5
mm 1 kgo
3 8
o 5 o
8

Fig. 8 Schematic diagram of the dots

formed during the hardness test

5

Tab. 5 Testing results of the hardness by using a microscope

HV
217 218 216 217
166 170 169 168
179 172 181 177

172 174 170 172
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(1 DL/T869 — 2004
( )
(2)
HV 168 9
o 11 SEM
o Fig. 11 SEM photo of the characteristics
3.3 in the middle of the rupture
9. 10
12 SEM
Fig. 12 SEM photo of the characteristics
at the tail portion of the crack
9 SEM 4
Fig. 9 SEM photo of the sharpened end of the crack
(1) HAZ
10 SEM
(2)
Fig. 10 SEM photo of the crack closing - (DI12Crl MoVG
to the external wall o) :
®
1. 12

(3)

11
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=A New Method for Analyzing Leakages From a High Pressure Heater
CHEN Xiao-dong MU Xiao-bo YAO Bin ( Shenhua Zhejiang Guohua Zheneng Power Generation Co.
Ltd. Ningbo China Post Code: 315000) //Journal of Engineering for Thermal Energy & Power. -2015 30(2).

-297 -300

In the light of the condition that the total flow rate of the steam-driven pump of the unit No. 2 in Shenhua Zhejiang
Guohua Zheneng Power Plant changes abnormally through Optipro performance diagnosis system a diagnosis and a—
nalysis were conducted of the performance of the high pressure heater No. 3 in the above-mentioned power plant.
The leakage problem of the high pressure heater No.2 of the unit No.2 was judged and found out and a technical
modification to equipment items with a special purpose was performed. As a result the heater was timely isolated
with the leakage being blocked a total of eight locations being leaked being sealed and blocked and a total of forty
two joints being repaired and welded. After the treatment the unit No. 2 has been restored to its normal and good op—
eration. To find out timely the hidden troubles in high pressure heaters can effectively guarantee a unit to be in a

safe operation thus having a major significance. Key Words: high pressure heater leakage economy

= Inspection and Analysis of Cracks in Headers of a High Pa—
rameter Large-sized Utility Boiler LIU Changdu ZHONG Chunei ( Dalian City Boiler and Pressure
Vessel Inspection Research Institute Dalian China Post Code: 100051) //Journal of Engineering for Thermal En—

ergy & Power. —2015 30(2) . -301 -305

During the installation of a large-sized utility boiler through a magnetic powder non-destructive inspection a serious
crack was found in the fillet welding seams between the connection tubes and the tube seats on the lower header in
the rear flue gas well. Firstly a recheck was performed of the header tube connector welding material and manufac—
turing process to make sure that all met the requirements set in relevant standards then a sample or specimen was
cut and made at the location of the crack. Through a metallurgical test hardness test and electronic microscope scan—
ning test the microorganization and morphology of the sample were analyzed and studied. The test results show that
the crack pertains to a reheat-caused one. To avoid reoccurrence of this kind of cracks the welding and after-weld—
ing heat treatment process of headers should be optimized thus enhancing the eligibility rate of headers thus manu—

factured. Key Words: utility boiler header crack inspection and analysis



