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Damage Assessment on HNBR O-Type Ring Under Acid Fracturing Condition
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Abstract: In order to investigate the degree of damage of rubber sealing rings under the acid fracturing
condition, an experiment was carried out using HNBR O-ring in a High-Temperature High-Pressure strong acidic
medium in an autoclave. The performance indicators included the rate of change of cross-sectional area, tensile
properties, hardness, permanent deformation after compression, change in macro morphology and sealing
properties. The experiment results showed that with the increase of cross-sectional area of the HNBR O-ring, its
physical properties degenerated, and deformation, swelling and surface damage were detected after the corrosion
test. The degree of corrosion damage of the O-ring in free state was more severe than that under pressurised
conditions. The results showed that the HNBR O-ring has certain sealing performance within the test period, but
there is a risk of sealing failure in long-term service. The study results can be used as a basis and reference for
the selection of HNBR sealing ring in acidic fracturing service condition.
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The sealing device
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Tab. 1

BiikIeer/E O BB EmMR T ER
Change rate of O-type ring cross-sectional area before and

after the corrosion test

WERES #HAE /em T FAR Ak S8R T AR
/(%) A4 /(% )
WIHRAE 3.49 0 0
AHPRAS 3.88 0.24 0.20
3.77 0.17 0.20
3.82 0.20 0.20
HHRAS 3.75 0.15 0.16
3.80 0.19 0.16
3.73 0.14 0.16
0.20
0.20 0.16
9
go.ls
%
£ 0.10
o
1=0.05
#
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B2 EHilenE O RETHEmMRELENLE
Fig.2 Change rate comparison of O-type ring average

cross-sectional area before and after the corrosion test
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Tab.2 Tensile properties change of O-type ring before and after

the corrosion test

T Lk S 0 DA ATy S e kL
B /MPa  BRJE /MPa 3 /(% ) KR /(%)
WtEIRA 16,70 16.70 331.4 331.4
AR 18-85 13.45 309.2 303. 5
13.20 13. 45 297.7 303.5
12.95 13. 45 298. 4 303.5
13.15 13. 45 305. 4 303.5
14.10 13.45 306. 8 303.5
RIEIRA 16.70 16. 65 327. 1 322.7
16. 65 16. 65 319.6 322.7
16. 60 16. 65 323.5 322.7
16. 70 16. 65 325.4 322.7
16. 60 16. 65 317.9 322.7
*3 BHilEeiE O ABREETHHER
Tab.3 The hardness of O-type ring
IR TR /HA SP-YREEE /HA
WIHRIRAS 72 72
F RS 66 62
61 62
59 62
RN 71 70
71 70
68 70
201 16.70 16.65
g 15k 13.45
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Fig.3 Comparison of the average tensile strength of O-type ring

before and after the corrosion test
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Fig.4 Comparison of the average elongation at break of O-type ring

before and after the corrosion test
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Fig.5 Comparison of the average hardness of O-type ring

before and after the corrosion test
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Tab.4  Change of compression permanent deformation of O-type

ring before and after the corrosion test

TREIRAS JEAEKAAETE /(% ) YIRS AR /(% )
wERA  52.5 52.5
HECRE 817 83.1
85.2 83. 1
82.4 83.1
KRS 774 76.0
75.6 76.0
75.0 76.0
?100- 83.1 76.0
< 80f
;Hé\:;( sol 52.5
S a0l
Ej 20F
WS AIRE R
E6 EiHitiear/E O BB FHEHKALTRITLE

Fig.6 Comparison of the average compression permanent

deformation of O-type ring before and after the corrosion test
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Fig.7 Morphology of O-type ring under free state after corrosion test
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Fig.8 The changes in imaging agents
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