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Influences of carbon content and thermal treatment on the microstructure, me-
chanical property and corrosion resistance of Alloy 690 were studied. OM, SEM,
TEM, and XRD analysis were used to study the microstructural changes of the
alloys. Mechanical properties were investigated by means of tension test and Rock-
well hardness test, and corrosion resistance was evaluated using anodic polarization

test and boiling 65% nitric acid immersion test.

Increasing thermal treatment temperature and time, the size of carbide was in-
creased. The form of the intergranular carbide in Alloy 690TT was M;3Cs type.
Increasing carbon content of the alloys, maximum tensile strength was obtained
when TT temperature was low and this behavior seemed to be attributed to carbide
volume fraction and distribution. In the case of low carbon Alloy 690, anodic po-
larization resistance of Alloy 690TT was lower than that of the annealed alloy,
but increasing carbon content of the alloys, its resistance of Alloy 690TT was bet-
ter than that of Alloy 690MA. However, Alloy 690TT treated at 700°C-10hrs

showed the maximum intergranular corrosion rate.
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Table 1. Chemical compositions of the experi-

mental alloys(wt%)

Type Alloy 690
Heat NO. 690-1 690-2 690-3
C 0.016 0.030 0.037
Mn 0.85 0.86 0.73
Si 0.34 0.39 0.39
Cr 27.62 27.07 27.17
Ni Balance Balance Balance
Nb 0.48 0.51 0.51
Ti 0.90 1.02 1.06
P Trace Trace Trace
S 0.004 0.004 0.003
Fe 10.39 10.30 10.19
Al 0.40 0.34 0.36
Co 0.06 0.05 0.04
Cu 0.16 018 | 017
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Fig. 1. Optical micrographs of Alloy 690 thermally treated at 700°C. {(a) Alloy 690-1, 1hr, (b) Alloy 692-1,
20hrs, (c) Alloy 690-2, 20hrs, (d) Alloy 690-3, 20hrs.
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Fig. 2. Transmission electron micrographs of Alioy 690-2 thermally treated at 700<C.
{a) M3,Cs. (b) Orientation relation between M,;Cq and matrix.
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Fig. 3. Precipitation morphology and distribution( TEM) of thermally treated Alloy 680-1. (a) 650, 1hr, (b)
650 C, 10hrs, (c) 650 ¢, 20hrs, (d) 700 ‘c, 1hr, (e) 700 C, 10hrs, (f) 700 €, 20hrs,
(g) 750, 1hr, (h) 7507, 10hrs, (i) 790°C, 20hrs.
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(a) (b)
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(g) (h) (i) 0.24m

Fig. 4. Precipitation morphology and distribution(TEM) of thermally treated Alloy 690-2. (a) 6507, 1hr, (b)
650°C. 10hrs, (c) 650°C, 20hrs, (d) 700, 1hr, (e) 700°C, 10hrs, (f) 700, 20hrs, (g} 750%C, 1thr, (h) 750
T, 10hrs, (i) 750°C, 20hrs.
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(d) (e) ()

(8) (h) (1) 0.24m
Fig. 5. Precipitation morphology and distribution( TEM) of thermally treated Alloy 690-3. (a) 650, 1hr, (b)

650°C, 10hrs, (c) 650°C, 20hrs, (d) 700°C, 1hr, {e) 700°C, 10hrs, (f) 700°C, 20hrs, (g) 750°C, 1hr, (h) 750
¢, 10hrs, (i) 750°C, 20hrs.
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Fig. 6. Effect of TT condition on the hardness of
Alloy 690 (a) Alloy 690-1, (b) Alloy 690-2, (c)
Alioy 690-3.
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(a) (b)

(e) ) 104

Fig. 7. Scanning electron micrographs of fracture surface of thermally treated Alloy 690 {a) Alloy 690-2, 650
C, 1hr, (b) Alloy 690-2, 650°C, 10hrs, (c) Alloy 690-2, 650°C, 20hrs, (d) Alloy 680-2, 750°C, 1hr, (e) Alloy
890-2, 7507, 10hrs, (f) Alloy 690-3, 750, 10hrs.
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Fig. 8. Effect of TT condition on the tensie
strength of Alloy 690 (a) Alloy 690-1, (b) Alloy
690-2, (c) Alioy 690-3.
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Fig. 12. Anodic polarization curves of annealed
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307, 3.5% NaCl at the scanning rate of 1mV/sec
(a) 6507, (b) 7007, (c) 750C.
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