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Experimental study on optimal selection of O-ring seals resistant to 230 °C for formation
testing tools

PAN Deng, ZHANG Yang, WANG Donglin, JIA Hai, ZHOU Jidong
CCDC Well-Intervention Company, Chengdu, Sichuan 610052, China

Abstract: In order to optimally select O-ring rubber seals with high temperature resistance, high pressure resistance, strong corrosion
resistance, and good sealing performance during the design of formation testing tools, a simulation test fixture capable of accommodating
multiple types of O-ring seals was developed. This fixture can simulate high temperature, high pressure conditions, and different
assembly methods of the seals for performance evaluation tests. Meanwhile, a set of evaluation test methods was designed based on
engineering application principles, which can fully simulate the temperature, pressure variations and boundary parameters during
formation testing operations. Evaluation tests were conducted on multiple types of high-temperature-resistant O-ring seals. For the
design of formation testing tools operating at 230 °C/105 MPa, three types of seals with excellent high-temperature pressure resistance
and sealing durability were selected. These seals, made of perfluoro rubber, were subjected to a temperature cycling process from room
temperature to 230 C in 20% hydrochloric acid immersion for 96 hours, repeatedly enduring 48 hours of high-pressure ( 105 MPa)
sealing tests. This experiment laid a foundation for accelerating the development process of high-temperature and high-pressure testing
tools.
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Table 1 Fluorine rubber “0O” sealing ring test results

5 IR O E®YS REEE/C IR 25 AR
1 TR 2-330 230 i35 /7 100~ 105 MPa, #2520 4 h, 8.
5 i 2 5336 200 WURARIE AR5 7 105. 66 MPa, TEiB IR . 200 °C , 4E4% 5 /7 103~ 106 MPa, #a /% 49 h, %b

FE 113K, JEBE 0. 41 MPa/h, JCBT% ;49 h J5 &0 4T,
3 TR 3 2-336 200 200 °C,4EFFHE 1 69~70 MPa, FaJE 5 h, &4 2 W J1 %€
200 C,4iFEE 7] 104~ 107 MPa, §2JE 50 h, #ME 16 1K, FEBE 0. 65 MPa/h; # iR JE - e =
JEH3109. 02 MPa, JEFHH 2, 7 4N
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Jea X E NS 10 AT 2 O BURIKIE  fE, 3R 2-3R 4 JEUR THIE 3 R 3 MELS R O
R T, A 3 A e 0 RIS AU BRI AR,
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Table 2 Brand 4 test results
F5 ORI/ C GG R
HUINE 105. 66 MPa, 4/ 94 min, JE[E 2. 36 MPa, #MILTGE I ; THEZE 230 °C , JIEZE 106. 58 MPa,
PREFIANE 1 IR, FRUE L) 48 h, K& 0. 05 MPa/h, JCiB ¥ ; B 24 18, N K 105. 58 MPa, $a % 2 h, FERE
3.92 MPa; FFHEZE 230 °C, JIE 106. 50 MPa, £ & 48 h, 3 8] & 1 B AR 3h. 5 KR 1k 8h
2.44 MPa, JE[% 2. 16 MPa, JGiB 1 ; B O 35847,
FARNE 106. 34 MPa, #MNE—K, LB ; FHEZE 230 °C, MK X 108. 06 MPa, fa 524 48 h, JE J1 i 50
2 2-334 230 0. 454 MPa/h, JCiB I ; R 4R, 3T/E 105. 14 MPa, 6B ¥ ; S 7HE 2 230 °C 8K, Ba)% 48 h, Wi\ &
TR B, F K IE S BN 3. 04 MPa, BB U ; BUL O FR5ELF,
HRINE 105. 98 MPa, F2JE 2 h, #ME 8 ¥, LB ; FHE Z 230 C, N2 106. 26 MPa, #ME 17 1K, &2
3 2-336 230 JE 43 h, E[% 0.76 MPa/h, T8 T ; B 2 % 1R, K 107.9 MPa, %, MR ZE 230 C, K=
105. 06 MPa, #ME 16 ¥, Fa % 52. 5 h,0. 50 MPa/h, JCiB T ; BUE O BR5Ehf,

4 JTH3 2-330 200

1 2-330 230

xR3 TRERSHABER
Table 3 Brand 5 test results

F5 ORMY KR/ C RIS 25 R AR
WAEINIE 105. 94 MPa, JEREIH i ; FHE % 230 °C 44 F, iNJE 105. 42 MPa, #ME 2 i 1%, B R
1 2-330 230 48 h,JE[¥% 0. 046 MPa/h, B U ; T 28I, UK 105. 3 MPa, JEREBH L ; TR 2 230 C &4 F,

J£ 106. 86 MPa, SMIRICE I ; BRSSO Bl HASTE .

FHRINE 105.2 MPa, FE R &5 230 °C 414, JinFE 104,94 MPa, ¥ 12 3K, B2 K 45 h, JE %
2 2-334 230 0.53 MPa/h, G5 ; FEZE 4R, K 106. 62 MPa, JEFEIH & ; FETHE 2 230 °C, ilJE = 105. 82 MPa, b

JE 10 IR, FUE 48 h, JERF 0. 47 MPa/h, T3,

FIINE 105,46 MPa, JE B B ;230 C 2544 F, iNJE 106.9 MPa, #hJE 1 ¥, B K 48 h, JE %
3 2-336 230 0.074 MPa/h, TGI8 ; P& 2 R, K 105. 31 MPa, F (4B 2 ; 3 FHIR 28 230 C, iNJE 105. 74 MPa, £

JE 48 h, JEFE 0. 114 MPa/h, JCiB T ; BUE LS, 0 BFMARIE

F4 THei{BER
Table 4 Brand 6 test results
0 M-S RIRE/C IRINZE Sl
FHEZ 230 °C, K 106.09 MPa, #h & 1 ¥, %4 J%& 48 h, K[ 0.03 MPa/h, Joi8 U ; M = %R, &
105. 18, JEFIA . FETHE E 230 °C, MK ZE 106. 62 MPa, £ )% 48h, JE[# 0. 04 MPa/h, LB .
FIINE 71. 74 MPa, FEFEH & FHE ZE 230 °C & 4F R, INEZE 104. 94 MPa, #MNE 7 K, Fa )k 48 h, JEF#
2 2-334 230 0.315 MPa/h, TTiB i, FeZ %18, IE 69. 58 MPa, FEFEHH i ; FEFHR Z 230 °C, iEE 105. 72 MPa,
FME 1R FJE 48 h, LB,
FHELZE 230 °C,JNEZE 107. 14 MPa, #MNE 2 1K, FUEZ) 48 h, JEFE 0. 12 MPa/h, BT ; M Z 5 16, INE
3 2-336 230 % 71.34 MPa, FEFEWT 2 FEFHE 2 230 CE0F T, INE 2 106. 02 MPa, f2JE 48. 5 b, 3 8] & 7 Bl < TR0
B, BKJE S5 1. 68 MPa, JEF% 0. 06 MPa/h, ST BT

b
il
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Table 5 Comparison of physical performance parameters

0 iz i E A I V{0 % £ % 0 X Ao AL
o R/ K&y stk AL, KR/
MPa % % % %
R4 19.28 132 1 -10 10
JHE5 20.76 147 -1 5 -4
Jh 6 25.50 117 2 -13 -13
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(1) 38 3 PP, B T 4 B AR I 2 Tl
THIF R REBER 5], A 1T 3 Fh BA 34T
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