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Effect of Thermal Aging on Microstructure and Mechanical

Properties of P92 Steel Weld Joints
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ABSTRACT: Effect of long term thermal aging on
microstructure and mechanical properties of P92 steel weld
joints were studied by optical microscope (OM), scanning
electron microscope (SEM), transmission electron microscope
(TEM) and mechanical properties test. Results showed that the
tensile strength of P92 weld joints decrease slowly even the
aging time reached 7 000 h at 650 “C. At initial aging stage
(before 1000 h) impact toughness of P92 weld metal decrease
obviously, which keep at about 25J after aging for 1000 h. The
steady martensite matrix and the slow growth of MyCq and
MX should be responsible for the tensile strength maintenance
of P92 weld joints. Aging embrittlement of weld metal results
from coarse Laves phase precipitated along the prior austenite
grain boundaries and martensite packets.

KEY WORDS: ultra supercritical power plant; P92 steel; weld
joints; mechanical properties; microstructure
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Tab.1 Chemical composition of tested P92 steel and

nominal composition of filler metal %
s C Si Mn S P
P92 4 014 026 0.37 0.005  0.010
MTS 616 #22 011 020 0.60 — —
MTS 616 4% 0.1 0.38 0.45 — —
) Cr Mo Ni \Y W
P92 4 898 031 0.12 0.20 1.60
MTS 616 #22 8.0 05 0.7 0.2 1.6
MTS 616 74 9.0 1.0 0.7 0.2 1.0
i Ni Nb Al B N
P92 4 012 008 0.002 0.004  0.006
MTS 616 4522 07 005 — — 0.05

MTS 616 14 07 006 — 0.04
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Fig. 1 Optical microstructure of P92 weld metal before
and after aging

Kl 2 Dy P2 4 S A 4 DX R BEAA XIS 28I S 1)
FH H 8 (scanning electron microscope, SEM)T i
i H 714 (backscattered electron image, BSE)M F .
M 2(@) T LAA Y, IR AR 48 I DTTE AR SR K 1
PIBRIRERARR, JGTEEASE 0.2 um BUT, 295
it BRI A IR 1000 h J5, FREEI TS K
SR AR T IF LA B ARA N () F et i A, K
BRSFZ0h 0.3~0.6 um, FEEATR A R0 K
O dNITTEARRARAEAE, RS 5 I 25T RS AR
4, i 2(b). BEE AR, H5erRbiiE
AWK, B RESE N, WA 7000h J&, HsEiiE
AHERAN ST EE R R] T 1pum Ay, Wl 2(c) .




5 14 1

123

. 10
(c) ##%%, WAL 7000h 5

PRESHSDEER 10 um
(¢) . I 1000 5
B2 P92 fNIRHEIELFIMATEHY SEM BRI B Fi%
Fig. 2 SEM BSE of P92 weld joints before and
after aging
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Fig. 3 TEM micrographs of P92 weld joints and EDS
patterns of precipitates in weld metal before aging
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Fig. 4 TEM micrographs of P92 weld joints and

EDS pattern of Laves phase in weld metal

after aging for 5000 h
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Fig. 5 Tensile strength variation curve of
P92 weld joints before and after aging
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Fig. 6 Variation curves of hardness and
Charpy notch impact toughness of P92 steel
weld joints before and after aging
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Fig. 7 Fracture morphorlogies of P92 weld metal

impact toughness specimen before aging
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Fig. 8 Fracture morphorlogies of P92 weld metal
impact toughness specimen after aging for 3000 h
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