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ABSTRACT Industrial wastewater showed the characteristics of high concentration, complex composition and
difficulty to degrade. Supercritical water oxidation (SCWQ) gained extensive attention and application in
wastewater treatment. This method of wastewater treatment to be carried out in the high temperature, high
pressure, strong corrosion and oxidation conditions. Thus, the corrosion resistance of the materials using the
treatment equipment should be performance excellent. Especially the preheater or reactor piping material, the
problem is more outstanding. A new corrosion resistant Ni-based alloy used in supercritical water oxidation
environment has been investigated. The microstructure and fracture morphologies of the welding joint are
observed and analyzed by OM, SEM and EDS, and the microhardness, tensile strength and other mechanical
properties are tested as well. The results indicated that the welding seam of the alloy welding joint can be
categorized into cast structure. The microstructure of fusion zone has no welding defect, and the heat affect zone
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(HAZ) has no grain coarsening phenomenon. The 5 level grain size of the alloy is appropriate. The
Vickers-hardness values of the alloy welding seam are less than the matrix. However, as the number of isometric
crystals increased, the Vickers-hardness values of welding remelting zone become bigger. Because of including W,
Mo, Al ,Ti in the alloy, X-2# alloy welding joint has good high-temperature strength and thermal stability Due to
the tensile strength of welding joints in the new alloys is lower than the parent materials, the welding seam could
be the weakest link. The tensile tests of room temperature and high temperature are both tenacity fractures, and
the fracture mechanism is mixed with normal fault and shear fault.

KEY WORDS Ni-based corrosion resistant alloy, welding seam zone, fusion zone, HAZ
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Fig.1 Position of welding joint for micro-hardness test
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Fig.2 Geometry of tensile specimen
2 HERRETE
2.1 ALAFER

€] 3 X2t 05 G ARBEHE SR I BAMALEL WD 3arT B th, X-20 4 4 b FLAT SR 4 R 25t 8 41
Y1, Sk EAAE KRR, @ BT B, RN 5 20, [ bR, X-2 e sk O G X e 74 B
HOREASHLAN, LA (R IR R A AL A B 4 5, BTEIS A RS REeh, IRSE LU 2 e
KL SRR O AR, AT 1 A O 1, K A7 T P AR O RER 8, TR A0 2
sl R TR PR 5 4 KIS T 36, A HUTR IR, VA REK, FEHPHEIR S A ik BURAE TN, 4RI PBA0 L
FiE EL R B LI LU R 3T A%, TR 1 R Sl 5, XU, E AR AT ST AR, 1ET
YR AN R A T A K, ARG AR X, T4 X IR R FARSEIK 10— 5. M 3cT] LA Hh, X-2#
B ISR R X R ITEE IR G AL G0 D>, Sl ALUN %, By IF TR X 2 A A 0 — K
PRFRI, (75— R KL 520 X RIREE X FIH I X 2 IR IE X, A R 4. M
[€] 3T BA th, X-20 4 S AT B BE S O £ (X L AR 4 B AL LRI BLAT, 65 DI 2, L4
LRSS S, BT R . 1R e, X2t 2 G IR B Sk S X (LS SE AR L, i
IR RORLILIN, 68T & o BesmA SR V. SR I ) SR KR 5 M AR 06 R R A
PN, AR RRR T BD, B R A K, M KRR SR Kk
SRR EOK, SR AT D, BV (R R AN A SR R A K
SN « T5 BRI, e/ 8 U T B 2 KD, X2 BE B SORLEE A 5 2, SR R IR X 4]
B KRILR, VWX KI5 IR R A

(@ 0 : )
A i e A\ | { L
—d ) : - ! o R
.'._.‘(I;; Iy \ e 4
“H \

& L \
(\' ¥ i B yhe b
. R | o
M
P . "
i 'y ] N
{ | a
=K /



% ACTA METALLURGICA SINICA

S
Kl 3 X-285 G R ER 1) OM 1R
Fig.3 OM images of welding joints of X-2# alloy
(a) base material
(b) welding seam
(c) welding remelting seam
(d) fusion zone
(e) heat affect zone (HAZ)
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Fig.4 Distribution of microhardness of welding joints of X-2# alloy
(a) positive welding seam  (b) negative welding seam  (c) welding remelting zone (d) central of welding seam
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Fig.5 Morphologies of welding joints of X-2# alloy after tensile test under 20 C (a), 300 ‘C (b), 400 C (c),
500 C (d),600 C (e)and 700 C (f)
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Table 1 Tensile test results of welding joints of X-2# alloy under different temperatures

Temperature/ ‘C Ry /MPa Ry /MPa 5/ %
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20 715 685 95.9
300 637 586 92.0
400 615 572 93.0
500 597 555 93.1
600 560 528 94.3
700 557 491 88.1

Note: Ry,;—tensile strength of base material, Ry,—tensile strength of welding joint, 7—welding coefficient
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Fig.6 Fracture morphologies of welding joint of X-2# alloy after tensile test under 20 °‘C (a), 300 C (b),
400 C (c),500 C (d),600 ‘C (e)and 700 C (f)
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Fig.7 Morphology of inclusion of dimple fracture
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