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Abstract

Nickel alloy, especially Alloy 625, is used widely in industrial applications such as aerospace, chemical,

petrochemical and marine applications due to their good mechanical properties,
Especially, it is obviously applied in FPSO’s moon pool

weldability and good corrosion resistance.

excellent fabricability,

structure and caisson tubular of CPF under seawater environment. Recently, UNS S32654 was developed to

substitute alloy 625 because of high cost price.

In this study, mechanical properties and corrossive

properties of UNS S32654 are reviewed and proposed its applications.
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Fig. 1 Moon pool structure of FPSO
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Table 1 Mechanical properties at room temperature,
minimum values according to ASTM A 240, B

443 and B 575
UNS YP(MPa) TS(MPa) EL(%)
S31254 310 690 35
$34565 415 795 35
$32654 430 750 40
NO06625 379 758 30
N10276 283 690 40
N06022 310 690 45

Table 2 Tensile properties at elevated temperature

Temp.(°C) Amb. 50 100 | 200 | 300 | 400
0.2%YP 427 386 | 352 | 317 303 296
TS 750 724 | 682 | 620 | 586 | 558
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Table 3 Designation and typical chemical compositions

Designation Typical chemical composition (wWt%)
UNS C N | Cr | Ni | Mo | Mn | Others
S31254 001 {020] 20 | 18 | 6.1 - Cu

534565 002 [045] 24 | 17 | 45 | 55 -
S32654 0.01 |050| 24 | 22 | 7.3 | 3.0 Cu

N06625 |<0.10 | - 22 |1 62 | 9.0 - |Nb, Ta, Fe
N10276 |<0.01| - 15 | 57 | 160 | - W, Fe
N06022 [<0.010| - 22 | 56 | 13.0 | - W, Fe
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Table 4 Critical pitting temperature (CPT) under potentiostatic

Table 6 Results from crevice corrosion testing in 6% FeCls

control in 3M NaBr(°C) at 50°C for 500h
i Specimen no. . Max.
UNS Thick. 7 Average Thickness Weight Corr. Rate No. of crevice
(mm) 1 2 3 UNS loss e crevices
(mm) (mg) (g/mh) attacked depth
S31254 5.0 322 327 - 32.5 (mm)
S34565 9.2 48.9 49.7 493 49.3 S31254 3.0 906.1 0.615 24 0.711
S32654 13.8 >90 85.6 >900 >88.5 S32654 3.1 0 0 0 -
N06625 3.0 50.8 529 529 52.2 N06625 3.0 1183.5 0.810 24 1)
N10276 3.18 80.1 81.5 81.6 81.1 N10276 3.1 38.1 0.027 20 0.184
N06022 3.1 74.7 61.9 - 68.3 N06022 3.1 32.0 0.022 24 0.299

Table 5 Critical crevice temperature (CCT) in 6% FeCls +
1%HCI, ASTM G48 Methods D and F

Note 1) attack penetrating the specimen

Table 7 Crevice corrosion in chlorinated (10 ppm Cly)
seawater at 45°C
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- Thick. CCT(°C)
(mm) Method D Method F UNS Number of crevice sites Max. crevice

4.0 30 35.0 Crevice corrosion Total depth(mm)
S31254

6.0 - 37.5

S31254 7 8 0.98

S34565 8.8 - 40.0

30 P 575 S32654 8 -
$32654 23 - 55.0 NO06625 8 8 0.47
N06625 3.0 40 22.5 N10276 7 8 0.31
N10276 3.1 50 40.0
No2 | 3 0 575 sellE) 2] WA £98 28a] A3l 4(1)
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Table 8 Result of PHE and coupon test in chlorinated (2 ppm Cl,) seawater (North Sea)

Seawater $31254 $32654 N06625 N10276
Temp. PHE Coupons PHE Coupons PHE Coupons PHE Coupons
45°C 5(5) 0(6) 005 0(6) ; 3(6) 5(5) 3(6)
50°C 5(5) - 005 - - ; 5(5) -
60°C ; - 0(13) - - ; - -
70°C ; - 0(13) - - ; - -

PHE : Plate Heat Exchanger

eheA - Heks|A 21334 Abs, 20159 104
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Table 9 Calculated PRE values using different equations

UNS Eq.(1) Eq.(2) Eq.(3) Eq.(4)
S31254 43 35 42 29
$34565 46 44 44 31
S$32654 56 50 54 35
NO06625 52 43 59 43
N10276 65 46 75 46
N06022 69 46 69 46

21(4) PREN = %Cr+1.5x(%Mo+ %W+ %Nb)
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