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Evaluation Criteria for the Resistance to Hydrogen Induced Cracking

Hee-Jin Kim
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Table 1 Various criteria for qualification

Specification 1 15 5 1.5
Specification 2 15 0.1 -
Specification 3 10 3 0.5
Specification 4 8 1 1
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Table 3 Quantification of service failure”

Table 2 Con;glation between service failure and HIC SampleNo ce : Péffo:' co | HIC test | o o ory
test R Results
L Gas line #3 | No Crack in 18 yrs 1/9 4.45
Service Details:
i Gas line #4 Crack in 5yrs 11/18 58.32
Service | Service . Servere crack in one
Condition Life | * . Gas line #1 month 7/9 497.6
. T=85T Service 99 Separator #1 Crack in 7yrs 10/36 1220
Gas Line #1 H2S=3.4m/o Lrrorth Cracking | Cracked
" )
. T=85T 11/18 Table 4 Additional HIC test result’
Gas Line #4 HyS=1 5m/o Syrs Cracks Cracked _
. Service . | HIC test .
3 DR on i CLR(Y
T=85TC 10/36 i ‘Performance’} Results : %)
Separator #1 _ Tyrs | Cracks Cracked :
HzS=1.2m/o rac 16 - 1/9 9.65
. T=85T No 19 8 - 1/12 12.0
Gas Line #3 18yrs . ’
H2S=3.7 Crack Cracked
ZT Zse(r:n/o e 9 - 3/12 13.79
= No
Separator #2 HoS=6. 1m/o 29yrs Cracks No Cracks 20 - 6/9 18.85
] T=85C No 14 - 6/9 39.8
# . No Crack:
Gas Line #2 H,S=7 Om/o 30yrs Cracking o Cracks 19 B 6/9 139,85
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Table 5 Result of crack ratio determined by NACE
sectioning method

Table 6 Result of crack ratio determined by RS
sectioning method

Crack Ratio(%) Crack ratio(%)
Sample ID Sample ID
CLR CTR CSR CLR CTR CSR
0.0 0 0. 0. 0 0. 0.0 i 5.28 37| 1300 | 0200
HI-1 ) 0) ©) HIA (3.8) 0.4) 0.1)
67.3 23| 1300 | 000 o 163.87.83| 1.3 4 13 | 03 1.0, 0.1
HI-2 (5.9) (0.4) ) H1-2 (7.8) (2.2) (0.5)
6.26.0 | 200 | 0300 i 3822 5| 0.0 2 0.0 03
H1-3 (2.9) 0.7) ©.1) H1-3 (3.5) 0.7 0.1)
0.063 | 00171 0003 (83, 7.7.63|1.7.23 1.7] 04, 0.3, 0.3
H2-1 2.1) 0.6) ©0.1) H2-1 (7.4) (1.9) (0.3)
17037 | 13.007] 000 i 37.0.43] 07.0.07 | 01.0 0.1
H2-2 (1.8) 0.7 ©) H2-2 @1 (0.5) 0.1)
103.0.0 | 21,00 | 0300 10,183, | 54 3 47 | 05. 06 1.3
Hz3 (3.4) 0.7) 0.1) H2-3 128 (a4) 08
H3-1 Soml % 0 * 5 ° o 143230 020 | 0.0L0
' 2.2) 0.7) ©)
i 0.33 43 | 0.07.13 | 0.0.1 02 135751 131 13 02 01 02
il (2.5) 0.7 0.1 H3-2 4.3) (1.2) 0.2)
0.03 | 0007 | 00 01
H3-3 0. . 0. . 0, i 3.37.0 | 07.07.0] 01,010
(1) 0.2) © H3-3 2.2) (0.5) 0.1)
2.02 0.44 0.0
5.11 1.26 0.23
Averagelm) | _@19) (0.44) (0.04) Average(m) 5.1) (1.28) (0.24)
Standard 2.68 0.68 0.1 Standard 3.39 1.22 0.31
Deviation(0) |  (1.52) (0.29) (0.05) Deviation(0) |  (3.12) (0.96) (0.25)
T FYsgtt. ol 2 A¥Y. & wEAe %"a’s}‘/} A7t BE 923 Aoz Ao}

EFAA) Z7Fhe 482 CTR 2 CSRIAME &

3 veha ol o33 A¥EFE HICEZEC
2 AR A sihEx 9ol uet HICHTA
ReIME A Zolrt deS EIY 4 e,
a3 7Y Aole F49 EdAAY JQlshe
Aot} J8ln £ AdE B3l Endds yHsd
of glo] W oA ol E2HAE {834

?l?i AMagste 3 Toﬂ 1e1AE, Table 6914
HoFE ule} o] CLRY #AX7} H3-1 2 H3-3

ARA e 0% HuiA= H2-3AHAA
UERd 13.3%010th. a8la AlEgS e H2A)7}
2.2%, AWAZ} 12%2 SHHANEH, £ D9l
A &3 Aot fAbeA dehda 9l o3t 2
ol 7118k AJHE ] FFHAH(3.12%) % £TH
9ele] FFHAH(3.39%) & FAKSIITE, ol#d A
CTR 2 CSRAAME T4t Uehita ot 25 A
eSS & A oMz F49 Eddde
g 4 glen, EHEA ddde ¢ & I
aza EFEAAS FUIR Slof, AgEgs 3

de AlEYEHY REHEA B £8E 99
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Crack Length Ratio (CLR)

Fig. 1 Variation of CLR measured by NACE sectioning
method
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Crack Length Ratio (CLR)

Fig. 2 Variation of CLR measured by RS sectioning
method
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