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Abstract

The failure of a flange bolt in a sulfur gas well station was analyzed through metallographic analysis,
matrix morphology and composition analysis, corrosion product composition analysis, mechanical
property testing and other inspection methods. The results show that the corrosion failure of the
bolt is caused by the different material of the nut and the screw, the screw and the stainless steel
flange and the gap corrosion. Specific countermeasures are put forward according to the influencing
factors of bolt corrosion failure.
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Figure 1. Sample morphology
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Table 1. Analysis results of corroded nut elements
=1 REBHAZEITRESIER

TER 2t P EZ SREZAEIE k bfE Wit% Wt% Sigma S REp e

Cc K Z& 5 7.84 0.23 0.07844 19.50 0.66 44.07
O K Z& 5 24.09 1.06 0.08107 13.21 0.33 2242
Na K25 0.54 0.45 0.00228 0.69 0.13 0.82
Al K25 0.41 0.58 0.00297 0.42 0.08 0.42
Cl K& 0.34 0.93 0.00295 0.21 0.06 0.16
Ca K& 0.49 111 0.00439 0.26 0.06 0.17
Fe K& 103.53 0.92 1.03533 65.71 0.62 31.94
SE 100.00 100.00
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BB SRS RO A5 0T ISR B Bon AR THAR ( (B 8 2 R 4058 10 ek, BEEAYS), @il
XPEEARBEAT IR, ZRWAE 2, BAFHEART Cr &5 0.88%, Mo &4 0.68%, 45645 H IS #1157
9 35 CrMoA, 153 HIEHF M i NIk & 68 .

Table 2. Results of element analysis of screw

2. B TEINER
JLE R3] MR E I k g Wit% Wit% Sigma SR+ b

C K& & 5.34 0.22 0.05339 15.84 0.79 4355
K 2% 7.90 1.11 0.02657 4.62 0.31 9.54
Cr K £k % 1.60 1.19 0.01602 0.88 0.11 0.56
Fe K 4% 113.08 0.95 1.13081 77.97 0.80 46.11
Mo L&A 0.78 0.75 0.00779 0.68 0.22 0.23
B 100.00 100.00

WS AN [FROR RS BT IO TS0 B R R TE B R T AFAE R UR 1k, 7ESCK 200 % R Al LLE
FNRGRA R IR, FERETIRZ) N 80 UK A, JeR M4 R A 3, Jo R ABAARET B i oy ™ 5 1)
EREA S AL Zn. SiJtx, Hi Al TR S EN 0.49%, Zn LR S BN 2.48%, Si RS =N 0.37%.
Na B T/ X SiAh & 48, 1EPH Na B T SO B &R r S 80 & 4 T ik X3k 1 .

Table 3. Analysis results of bolt gasket elements
=3 ERBRTERSNER

TER 2Rt UK EZ SR EIE k HfE Wit% Wt% Sigma J& T oL

Cc K& 2.05 0.20 0.02053 8.02 0.63 25.91
K% 8.28 1.26 0.02786 5.03 0.26 12.20
Na K 2% 0.57 0.39 0.00243 1.14 0.32 1.93
Al K 2% 0.32 0.50 0.00231 0.49 0.11 0.71
Si K 2% 0.30 0.63 0.00237 0.37 0.08 0.50
Fe K Z& 5% 104.02 0.97 1.04024 82.47 0.72 57.28
Zn K& 2.77 0.86 0.02772 2.48 0.28 1.47
S 100.00 100.00
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Figure 2. Corrosion product XRD data
& 2. FEimA~4 XRD ¥iE
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Table 4. Hardness of each part of bolts
A B R EBAIAEE

AL

B (HV) WRFT R 5E L) WRER(E ) 951
1 374.5 194.6 203.1 184.6
2 368.5 205.0 2131 177.4
3 352.0 207.9 205.0 178.0
4 336.7 210.9 201.3 184.6
5 333.2 207.9 208.7 178.4
6 342.0 206.6 202.5 179.1
7 347.4 212.6 207.9 172.8
8 324.7 209.6 204.1 184.3
9 351.1 2135 214.0 180.1
10 356.7 215.3 205.8 169.6
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