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Performances and Processes of Poly—trifluorochloroethylene Seat Sealing

Ring for Ball Valve
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Abstract Two molding press processes with different cooling methods were adopted to manufacture poly—
trifluorochloroethylene (PCTFE) seat sealing ring for ball valve. The results of cryogenic experiments show that
internal micro—cracks would occur in the PCTFE product prepared by press process with natural cooling, while the
one prepared by press process with pressurized cooling will not generate intrinsic micro—cracks. The results of
characterizations and performance tests indicate that molding press process with natural cooling leads to occurrence of
micro—cracks in the product, resulting in the subsurface defects during the cryogenic experiments and seal failure.
Pressurizing the product during cooling will inhibit the occurrence of micro—cracks, avoiding the appearance of
aggravated cracks due to the internal stress generated by the room—low temperature cycle condition.
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Tab.1 Comparison of basic properties of PCTFE sealing
rings by different molding press processes

i P58 EE/MPa B/GPa W4 i /%
A-1 42.3 1.77 110
A-2 42.0 1.88 112
A-3 40.2 1.80 98.4
B-1 42.2 1.67 8.50
B-2 42.3 1.62 9.41
B-3 42.1 1.64 9.61
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Tab.2 Comparison of crystallinity of PCTFE sealing rings
by different molding press processes

LIRTETRE, JERIKE AH/) -7t L BEI%
A-1 18.86 43.8
A-2 18.19 422
A-3 18.22 423
B-1 18.05 41.9
B-2 1839 427
B-3 18.51 429
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DSC spectra of PCTFE samples by different molding press processes
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Fig. 2 XRD patterns of PCTFE samples by different molding press processes
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Fig. 3 DMA curves of PCTFE samples by different molding

press processes
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Fig. 4 Images of PCTFE sealing rings after cryogenic

experiments by different molding press processes
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Fig. 5 SEM images of PCTFE products before or after cryogenic

experiments by different molding press processes

3 i
(1) XF T A AR T2 25 i8S Y PCTFE 3K 18] 1 2
BB I A, DA R BRI RS A R DR A T A R
B A it T 2R 0 I 25 TR o, R WA AR s i A
R IR B B AT DR R B A ) T 52 = A I 24 <
BB AR RE R
(2) O T S0 R AE 45 5 R F AR BRI AR R 1.2
TG ]t AR D S B Sk R T R R B B
R A5 T 4100 ot A A ol 2 I B A B S e o 1) 7 A
SR AR R — (R IR AE R 00N BRI R g i A
ZLLCER G, SR TR R R SRR BB
S 3k
(1] 5RAIE, R ERAS . R RTTR =R A L B i
fICTRMERERFZELT ). AL THLIE, 2017,44(5) :497-501
ZHANG Xiheng, ZHOU Jingying. Study on low temperature

performance of ultra—low temperature valves with PCTFE gasket

FHAMETZ hup://www.yhelgy.com XXXX4E 5 XX 1



[J]. Chemical Engineering & Machinery,2017,44(5) :497-501.

(2] Wi, Xk, ERS . LNG AR R ] 22 42 IR A 1k R R 5
[J]. AL T, 2015,42(5) :701-705

MENG Bo, LIU Long, WANG Qi. Study on security service
capabilities of cryogenic valve for LNG tanks [J]. Chemical
Engineering & Machinery,2015,42(5) :701-705

[3] KALININ V, TADA E, MILLET E, et al. ITER
cryogenic system [J]. Fusion Engineering and Design, 2006, 81
2589-2595.

(4] 3K, 2500 W RE, 45 . AR I8 7 1] g 3 8 2 R A
FECID) AR B ERE e 255 XL AT [ ). JE Rt BT R 22
112,2015,35(5) : 445-449.

ZHANG Ning, LI Qiang, HU Kang, et al. Valve Seat soft
sealing characteristics of cryogenic control valve ( Il ) : Sealing
characteristics at liquid nitrogen temperature and comprehensive
analysis [J]. Transactions of Beijing Institute of Technology,
2015,35(5) : 445-449.

(5] BRE, Rfl, Pk, 45 . 3R =S SR FH KR e 4
FL0) BT, 2019,47(S1) 1 1-4.

CHEN Ke, SONG Jian, SUN Bin, et al. Application and
development trend of polytrifluorochloroethylene [J]. China Plastics
Industry,2019,47(S1) : 1-4.

(6] BRIXE, AL . 12 480K T AU IRIR B B A BT .
TR T Z,2009,39(3) :12-15.

CHEN Fengbo, WANG Lifeng. Type of low temperature
sealing material and application in rockets [J]. Aerospace
Materials & Technology,2009,39(3) :12-15.

(7] %78 X B Rk, LRI . BBl B PG (B 120
(R B T [ . AR &S AR ,2009(5) : 59-61.

QIN Rongrong, LIU Yuqiu, WANG Hefeng. Defect control
of thermal insulation parts in molding process [J]. Aerospace
Manufacturing Technology,2009(5) : 59-61.

(8] AhVAES . R=FA LRI T T LR ] SRR
17,1980(3):19-23.

SUN Shengjun. Discussion of Processing Technology of
Polychlorotriﬂuoroethylene[J]. Plastics Science and Technology,
1980(3):19-23.

(9] EAMIBH . B AE (8 O2 B = A LMT]. 3k,
1982(3) :64-76.

WANG  Boming.
Polychlorotrifluoroethylene[ J ]. Plastics, 1982(3) : 64-76.

(10 ] SR . SR 1 RE 5 i T (22 22) [J]. 46T

Fluororesin (8"  serialization) 2

FHMET L htp://www.yhelgy.com  XXXXAFE 45 XX

R, 2008(2) :5-9,69.

QIAN Zhimian. Performance, processing and application of
fluororesin  (continued 22") [J]. Chemical Production and
Technology, 2008(2):5-9,69.

[ ]RSSBT, 55 . CRIR R = AL/
MBI T ZLT]. TR ,2018,46(1) :58-61,69.

WEN Jialiang, ZHAI Yingwen, CUI Yu, et al. Processing
technology of CF reinforced polychlorotrifluoroethylene composite
[J]. Engineering Plastics Application,2018,46(1):58-61,69.

[12] 00 SRR, EIRRe . B =3 Sl i ) 2 M hg
FIEIIELT]. KRt ,2010,36(4) :42-44,48

LIU Zhao, HU Wuli, WANG Sumin. Preliminary study on
mechanical performance of PCTFE products [J]. Journal of
Rocket Propulsion,2010,36(4) :42-44, 48

[13] 5ksz = I, JEBEAR . DSC ke 3R 20545 T Y
5T ). ISR, 2002, 16(9) :73-76.

ZHANG Qian, XIE  Yunchuan, FAN Xiaodong.
Determination of polyethylene crystallinity by DSC [J]. China
Plastics ,2002,16(9) : 73-76.

[14] DR, 300 . REFA LR S AT
ATHLAR Tl ,2005(4) : 11-12,18.

MA Zhenyan, LI Wenshuang. Performance and application
of polychlorotrifluoroethylene [J]. Organo—Fluorine Industry,
2005(4):11-12,18.

[15] BURRIE . Sl SR E5 B i 70 7 i R O 5 AR AR L 2R
AR 5 S EREDTFE (D ], TR, 2017,

HE Dengfeng. Preparation and characterization study on
polymer blend of disentangled ultra—high molecular weight
polyethylene and linear low density polyethylene [D]. Ningbo
University,2017.

(16 ] 5RER)I . BRI A2 5 A kil ot SR SO R R AT 52
[J]. BEIHI,2006(1) :6-14.

ZHANG Jianchuan. Study on improvement measures for
cracks in the molded phenolic composite parts [J]. Fiber
Reinforced Plastics,2006(1): 6-14.

(17 ] 5K, AL =], KoK AR, 55 . W 25 F T PTFE 2541
EAMRY B IR RE [T ). AL T4 8}, 2014, 38(4)
46-49,54.

ZHANG Zhiyuan, DU Sanming, ZHANG Yongzhen, et al.
Friction and wear properties of PTFE braided composites under
high—speed condition[ ] ]. Materials for Mechanical Engineering,
2014,38(4):46-49,54.



