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Discussion on Intergranular Corrosion Test Requirements

of Austenitic Seamless Stainless Steel Pipe

LI Maolin', PU Chenghao', WANG Weidong’, YANG Xue'
(1. Nuclear and Radiation Safety Center, MEP, Beijing 100082, China)
(2. China Nuclear Power Design Co., Ltd. (Shenzhen), Shenzhen 518172, China)

Abstract: In this paper, the differences of intergranular corrosion test requirements using copper sulfate-sulfuric acid test
method in ASTM A262, NB/T 20004 and GB/T 4334 three standards were analyzed, and the conclusions were got through
comparing from four aspects including specimen preparation, sensitization heat treatment, corrosion test and evaluation, it
was concluded that the three standards are different, and there are no substitution among these standards. So to a certain
extent, for austenitic seamless stainless steel pipe in different material systems, the intergranular corrosion test should be
performed in accordance with the corresponding standard stipulated in the relative material procurement specifications.

Key words : austenitic stainless steel; seamless steel pipe; copper sulfate-sulfuric acid test; intergranular corrosion
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Table 1 Sample requirements of intergranular corrosion test for
pipe in different standards
Standard Type of pipe Sample size requirements
D<38 mm  The whole ring, Length 25 mm
ASTM AZ62 Curved section, Length ; at least 75
mm, Width; at least 25 mm, The
D>38 mm . .
sample thickness should be negoti-
ated
D<30 mm  The whole ring, Length 30 mm
NB/T 20004 D>30 Curved section, Length 70 mm,
M Widih 10 mm, Thickness <4 mm
D<5 mm The whole ring, Length 80 ~100 mm
Smm<D< Semi-tubular or boat specimen,
GB/T 4334 15 mm Length 80 ~100 mm
Curved section, Length 80 ~100 mm,
D>15 mm  Width less than or equal to 25 mm,

Thickness ¢t <4 mm

Note: 1. Diameter: D, nominal diameter of steel pipe;

2. For the whole ring sample, the thickness of the sample is equal

to the wall thickness of the pipe.
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(7 R IO B4 e 28 RS FIAME B ARAIEH: 55 7 M 6 2 48 Y
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WA, TERBOE BAFERT, MR IR PO 2 (KDY
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B SN TR I TR BE R R 4 mm, JER KRS
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JEL S 5 A O R SRR AT

W5 GB/T 4334 rpfy 23R, BFE 0 I A K 10 38 75
BTSN R K . M REE r<4 mm [, B #EER 2
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4 mmff, RERER 4 NREE, — 41U A BE I T 315K
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Mt 1, ATLLE B AR IOCRE PR R B A I A R
YIARME, GB/T 4334 Rl g HASME D<5 mm 4N E A
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Table 2 Intergranular corrosion sensitization heat treatment
requirements in different standards
Sensitization heat treatment
Standard Chax(C% )
Temperature(C)  Time(h)
ASTM A262 0.03% and stabilized 675 1
GB/T 4334  0.03% and stabilized 650 2
0.03% or0.035% @ - -
RCC-MT 0.06% or 0.07% 3 A treatment

0. 08%

No treatment

0.03% or 0.035%

B treatment
NB/T 20004 0.06% or 0.07% @

A treatment

0. 08% - -

(D. RCC-M in the austenitic stainless steel seamless steel pipe material
procurement technical conditions,does not include stabilized steels;
(2.0.03% corresponds to ultra low carbon austenitic stainless steel,
0.035% corresponds to ultra low carbon nitrogen austenitic stainless
steel ;

(3.0.06% corresponds to Mo-free austenitic stainless steel, such as
Z5CN18-10 or 05Cr19Nil0; 0. 07% corresponds to Mo-containing auste-
nitic stainless steel ,such as ZSCND17-12 or 05Cr17Nil2Mo2
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SO, - 5H,0), SRIGNA 100 mL &7 2 ( FL%F 1. 84 Byfb#
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F/00 8 mL/em® JRFE ST B, T VA TP 25 I A
(A AR g ), g i ] 2205 15 h,

HKHE NB/T 20004 22K, SRR i Hh 25 Fhi 5 i
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Table 3 Process qualification test requirements in different stand-

ards
Evaluation of process performance
Bending test
Standard Specification Curved
Standar of steel pipe Flattening e .
test mandrel Bending
diameter  angle (°)
(mm)
D<38 mm
! v _ -
(Ring sample)
ASTM A262
D>38 mm Steel pipe

- 180

( Curved sample) wall thickness

P$30 mm v _ B
(Ring sample)
NB/T 20004 .
2 times of
D>30 mm .
- steel pipe wall 90
( Curved sample) .
thickness
Sample
- 1 180
thickness <1 mm
GB/T 4334
Sample
- 5 180
thickness> 1 mm
6 % &

(1) BRI R, 3 A hr ol X I R 2 AR (4
W UEAE) AR R i SRR AR, 554 GB/T
4334 BB I N . RIS EA T RS A, R
HHXFF ASTM A262 1 NB/T 20004 1 iR 8 o 7%

(2) S AL FAAL B B 7 T, ASTM A262 Fil GB/T 4334
TR PRI, SRR AR e AR S Ak 28 AR AS 354K
PEA TR AL B, o Ath S TR AS A5 0 4 7 [ IR S F
171585 5 NB/T 20004 ot [ AN 45 89 J0 4% 04 1) B
b3k B ) B 72 NB/T 20007. 8 F1 NB/T 20007. 12 H1 4
E, BARGAE: AU (C,, <0.03% ) Fl AR5k 45 A
(€, <0.035% ) 5 B k4T B b3 ; Xt F C,,, <0.06%
(AE Mo) F1 C,, <0.07% (% Mo) 75 2347 A AbFEL; Xt
T C,.. <0.08% NI AZRFFATHL AL FE,; HETF RCC-M
M3303 F1 M3304 B [CAAR AN TCAE B M BRI AR %%
T, SRR SI EE  : BAKAK (C,, <0.03% ) FLEAR
e R (C,,,, <O. 035% ) A5 EEAT fh AL ploAas, X
C,.. <0.06% (& Mo) 1 C,, <0.07% (& Mo) FHEH1T
A 4bFE,
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