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Fig.1 Microstructures of a finished tube of alloy 617B: (a) OM image, (b) SEM image of grain boundary, and (c) SEM image of

intragranular precipitations

820. 880 ‘C) WM 720. 800. 850 °CA[7l [}
%, Xt RUR HAR AR HEAT SEM W22 A i . SEM
MERFERH S A 40X HATEE £ 20004 /5 i), {F
H] 170 mL H3PO, + 10 mL H,SO, + 15 g Cr,03 IR & 4
T HL AR AR ol o

2 g

2.1 FYUREXE &0

SRR T I SR B A R RE R R e, X
617B & & i B AT AN AR FE Y 50 h Bk, B AR
435 9 640, 700, 760. 820. 880 C, &5 HIE
AR WE 2 fion. HEIRE, 640 CHUE & 441
LW Bk, 700 F1 760 “C i 2L 7E & A I HH B
PAEARZH L . XF L 617 A B AU RE /T 21, — A
N 617 £ & 1 I BT H AR D B A, (HE SR A SCRR[L,
V2RI IZHA R 6 M. BFRM AR, 7 617 &4
700 °C i AR S5 v R g 0 IX R TG B 7 I AR X TE S 56
JE¥IA o AENTH: 0 AHA SR FRIT IR TE BT 2 B EEIR 1)
s PN S AT, G L ) 6 8 4 5 R B AR R — PR Ak A
{HYE 800 CIFALSLIGH RAEI 6 fH; TEM 4 #r BIR
617 &&=l 0 M4 A 6-NisMo. Cabibbo % [ 12
28 3k it — U R TR Iy ARAE & RN 6 AH BRI B =R D

YAEFL & AHBITE BAE ELEIE . & A T i R 2
Ni {5y FH A BCR Dy AH TR BN 3 B AR T 2T N
® Mo, 24 Mo 15 & & 2 — Ak FHER 5 MR TE
Bo fE%E 617 A& MALEIZ 2 HTiA N 617B &4
7 800 “C K AR 0 F2 b T 6 A0 T 5 AT B8 &2 R % i
FE Y B R B R AE Mo [ I AT 2 FE B HLiZ R g T
YAHBE D, ZAAHARIT 5 M. B 2 AT
HI{E 820 Fl 880 “CH 25 HAAE L A IR 41 24,
820 CHI G A KEMERAYINT H, 880 CHIZUS M
i N B AL D B R, (AT R AR B B AR . B TR BA
617 & & ERALLE 871 CIFHT R, 4iE K
T 871 CHIBRALYIPOENT M T Ubil B, Bk
MUK KA E.

617B &4 50 h BRI y' MR an B 3 Fior o
B IR, 640 “C B R 4k A A 41 /N TRy FE AT
ey CYIRETE R 700 CRE, pAEA TR, 820,
880 ‘C# 50 h B #a RMEER] 4. 617B & &4
B L SCRiR[14], 617 A4 TTT il 2k 4o & W SC ik [15].
4iG 617 A&l TTT MiZ&eLUEH, 700 C/ET 5
AT HY I SRR BT, I 2% 50 h JE 3R AT K R IR EAn

2 617B A& AIFE R 4% 50 h J5 1) SEM B H



+ 984« W& B kLS T

i 45 %

Fig.2 SEM images of alloy 617B after aging for 50 h at 640 ‘C (a), 700 C (b), 760 ‘C (c), 820 C (d), and 880 ‘C (e)
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Fig.3 Microstructures of y' precipitation for alloy 617B after aging for 50 h at 640 ‘C (a), 700 C (b), and 760 C (c)
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Fig.4 SEM images of alloy 617B after aging at 720 ‘C for 1 h (a), 3 h (b), and 8 h (c)
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Fig.5 Microstructures of y' precipitation of alloy 617B after aging at 720 “C for 0.5 h (a), 1 h (b), and 8 h (c)
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Fig.6 SEM images of alloy 617B after aging at 720 ‘C for 100 h (a), 4000 h (b), and 10 000 h (c)
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Fig.7 Microstructures of o' precipitation of alloy 617B after aging at 720 °‘C for 30 h (a), 2000 h (b), and 7000 h (c)
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Fig.8 SEM images of alloy 617B after aging at 800 ‘C for 30 h (a), 500 h (b), 1000 h (c), and 2000 h (d)
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Fig.9 Microstructures of y' precipitation of alloy 617B after aging at 800 C for 2 h (a), 30 h (b), and 500 h (c)
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Fig.10 SEM images of alloy 617B after aging at 850 ‘C for 2 h (a), 17 h (b), and 100 h (c)
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Fig.13 Variation of hardness under different aging conditions
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Microstructure Evolution during Aging of Alloy 617B for 700 <C Ultra-Supercritical
Boiler Pipe

Jiang He, Dong Jianxin, Zhang Maicang, Yao Zhihao
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The microstructure stability and mechanical properties of alloy 617B after 720 <C/10 000 h, 800 <C/2000 h and 850 <C/100 h
aging and short term aging at different temperatures were studied. The results show that the microstructure stability of alloy 617B after
aging at 720 <C for 10,000 h is relatively poor, ' phase coarsens and harmful phase precipitates on grain boundary. Aging temperature has
an impact on the microstructure stability of alloy 617B. y' phase coarsens rapidly with the increasing of aging temperature and the
intragranular precipitates are transferred. The hardness of alloy 617B is mainly influenced by the precipitation rule of y’ phase. There are
zipper-like precipitates in grains during 720 <C aging while the structure of phase needs further study.
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