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Processing Technology of CF Reinforced Polychlorotrifluoroethylene Composite
Wen Jialiang', Zhai Yingwen’, Cui Yu', Zhang Chunmei', Zhang Yuman'
(1. Institute 53, China North Industries Group Corporation, Jinan® 250031, China ;
2. Nanjing Military Representative Office in Jinan, Jinan 250031, China)

Abstract : A combination of extrusion and compression method was used to explore the carbon fiber (CF) reinforced
polychlorotrifluoroethylene (PCCTFE) composite processing technology, the method reduced the defects in the molding process,
improved the physical properties of composites. The.mechanical properties and surface condition of the prepared products under
different conditions were studied by changing the length of CF, extrusion method and plasticizing time. The experimental results
show from the performance data, chopped fiber sample performance uniformity. While the long CF is not conductive to the overall
performance of the product. Analysis of the results of different processes, using a small screw, the length is relatively short twin
screw extruder, PCTFE is less decomposed, chopped fiber in the barrel through the short distance, shear loss is small, reinforcing
effect is obvious, compressive strength and compressive modulus of elasticity are significantly improved. The results show that
plasticizing time is 90 min, holding time is 100 min, the use of vacuum suppression, the mechanical properties of products and
surface conditions achieve the best condition.
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performance
R =AM (PCTFE) s — M Jiit 49% 19 WSS AY 7 ik ol B 4 7 85 Tt A vl R s 01
S5 BLGEAL R YY), e A IR R A AR PCTFE 1E £ £F AE 3 9 5, 9 3 Lo T o i

N 212 ~217°C, He i 2K, R BE vy, 0638/, BAT M TR AR T g 57 M MR R M A A LA 4 T
S rP iR/ N K S AR MR AR A S, RIS S0 4y, ml i HL o P 40, ] b B s il o T8 2%
A T AR AR B P R, W AE —196 ~ 125 CRIME  Hy kgl dedk B

o —MBen F 1R e 2R B i Ak Tk o a2 B 177 PCTFE A BN T4, HBAT 450
45 JCL AR SRR S AR AR IR A BEPFSF R ST ), AT AR RS S R R R R R

BIES : RS, s RN, 2 et AR B S BESE E--mail: 18660145322@163.com
WifE EE: 2017-11-10
IR IO, WS ARAT, 4 . CF SRR = A OB AN T T2 (0] TR, 2017, 46(1):58-61, 69.
Wen Jialiang, Zhai Yingwen, Cui Yu, et al. Processing technology of CF reinforced polychlorotrifluoroethylene composite[J]. Engineering

Plastics Application,2017,46(1):58-61,69.


杨超


IRAKSE, 55 CF Hi R =31

AOHEEMEM T T2 59

T T2 MBYE ) o i RN R 5 7 A 4 £
ANGE SR 5 AR B R P 5, P RVER R,
Y o2 = e e 2 BT S S R A 3 K

SR R A B AT A 25 A 00 R 4R
WRZF4E (CF) B4 38 PCTFE &S MBI T. T2,
DA D B 3 R v P R I O 2 A AL R SRR
PR AR SR AR DR B Y
) S
1.1 & R4

PCTFE #JI§: M=300H, H 4 K 4> (DAIKIN) 2
Fl;

CF : T-700, H A& A itk &4t
1.2 FZMNEREE

SOEAFH AL 1 : HAAKE-TW100 %Y, 7 [ iy
/AP

SUIE AT 45 H #L 2 : SE27HP—40D % | 7 [ 31 iy
Nl

EBUR AL SHR-10A % VT.75 1 RE4E AT ;

FAC B SX2—-5—-12 B, i Sub e r )

A #7534 (SEM) : QUANTA200 % , #
7% FEI A7l 5

ML T 7 BRI IS HL : RGT-10A RIS IR AN 7%

R
B2 EHL: P-V-100—2RT—2-PCD 7, #7 yih
TAVA R

1.3 XA &

T A 17~ 6" ke, B 8K CF i K i X
AP EHERERIE I ; SR 5 1 il % 7"~ 10" ikE,
VeRR AL AT T2 dmalad il e 117~ 167 3k,
e RANEAF I AMERMALSGE SN T T 22

(1) 17,27, 3" REAY il 45 .

¥ PCTFE # 5 4t + I CF Ul % 6 ~ 10 mm
A% Y] CF. ¥4t T )5 i) PCTFE M i .45 Y] CF
HE s ERITRA Y2 P R SURFF 7 AL 1 2617
Beib KA BT MALIE R S 1R 1 PSS E e
B AHUMBGRE , R R R R 2 T A 2R 5 75 7
IR 20 ~ 30 min AT FFEREFH

F1 REFETESH

W/ C THLEHE /
I I 1 Bk (r » min™)
100~ 130  200~220 220~240 250~270 100

PRSI 100 r/mine e AFF I HLEHE
R A &4 PCTFE RIS, F585 R84 30
YRR, A PCTFE #HE A1 CF 1RA KL,

b B H G 425 | 2 VTR SRR .

PR 250°CAAZCHE BRI T4 30 min
S P AR EL R fs 3 T T v S AR B A AR
PRI 250 °CAR=CHL B NI #A 2 90 min,

PEEAS 2 Hos FRHLE, AT REE s, ik
K2~ 3 WIEPRE, R 18 15 ~20 MPa, )%
100 min Ji5 , FFJAEEL, B R .

(2)4°,5",6" ik 45 .

B R ZVIWT Y CF K 225 PCTFE Mgt
REFH, AT 2514 17,2°, 3" il AT

(3)7°,8",9", 10" kel 45

¥ PCTFE W EMET; 4 CF U1K 6 ~ 10 mm 1)
559 CF,

P 5 # PCTFE MR 1) CF S e ek
FREEIA] .

7 IRFEA 2R BB ], AR RE BT
T 7203 2585, 10" RABF-BF AL 1 dEA7H
BT HALIRAT A, O R R BT L 2 HEATHT I

ZBT PR o
*2 AHEFHIZSH
i wE/ C FHLEH /
'y 1 I I Bk (r* min™)
8 100~130 200~220 220~240 250 ~270 50
9" 100~130 200~220 220~240 250 ~270 50
10° 100~130  200~220 220~240 250 ~270 250

BT SR AL IR 5 17,27, 3% il RE AR

(4) 11"~ 16" ik EEHI 7% .

¥ PCTFE # ig 4t T 4% CF U1 % 6 ~ 10 mm
(48] CF.

PEHET 5 B9 PCTFE #4 iR JE Y CF K gk
FRREHA) . RIGHe Mg 8 iR B T 2 kAT 8%
e

PR E A 250 CAR X HL B T, Tk
30 min Je KRB EL R s SRR T AR 241
BE, PR 250 CAf = B IR T8 .

PR ELRS B s AL L, BIA L fl A, i
K2~3WEMRE, EJ1 0 18 MPa. fRIE ), FF)H
B BT A . BARRRI T 2058 3 s,

#3 RAEEHTZSH

A ke, K/ = S /

G min MPa TS min
11" 30 18 2= 100
12* 60 18 = 100
13* 90 18 & 100
14* 90 18 = 60
15" 120 18 = 100
16" 90 18 S 100



杨超


60 AR

2018 4,505 46 3 45 111

1.4 HEgEm

2 A MR R PERERE GB /T 1040-1992 il
i, PrffEE A 100 mm / min ;

BHE MR R4 B GB /T 1041-1992 il
I, 4% 1 mm /min ;

Wik 50 i SEM MLEEHHA IR
2 HER5VHE
2.1 CF KEMELEMH T LR MR

Bl 1 AN[A] CF K B2 A 2 A 4 RHET ET SEM R
Fo DN SEM B AT LA H 40 1] CF 7ELR 1k fit o
IIARREI ) R Yk 2 (A AT LASE XSS TE— ik, JE A
MR M CF 28 5 A 2y 28 7= A A, 3885 T8 B ek
(A1 LI /L

a—IHFRIY) CF A REH b—HT K CF &1k
1 AIFE CF K EERYE G AP RIBTIH SEM [t
# 4 WA CF K EEH & e FERE .
F AT LA N, Y] CF il REY — PR i
CF ST By T4 il RE YRR PE RE L (B4 e it
K, 2 1) S P L 35, R ) T i e AP e 1 4
B X — SRR AP A T LLE . B 2 K
CF ${7¢ PCTFE RYIARER TSN, WIF 2 F/ i, K
CF il FEAF A W R IR, X2 O K CF &5 5E
]I BLPAT HOIR B AR MERRAE — 2, A T PCTFE
WRRITR G 15) , B0 N TR RE 22 Rk 1
F4 TR CF KESIEMXENFIERE
S5 CF 1R K CFiffe
1 2" 3 4 5 6"
PSR /MPa 563 59.7 580 741 807 428

JEARRIE / MPa 117 121 105 81.5 80.8 783
JE4EmpERie /GPa 7.99 873 834 442 476  4.90

2 K CF#i5 PCTFE Bk R /NI
2.2 ARG R ARE AR e
(1) REFrHh HIEHI 7" 5
K3 R4 i B R 77 R B R

i H

Hil& 3 7L, 45 J20) CF 5 PCTFE i K H & Bl
TEFEDE IR G LSRR RIS (9 3L TROBL B AT
Jie il 2, e AT HE 5 45 1AL AEAR I vh 0 BN 20
il 5 IR R AP B R YRR XA TERE
IR

3 SRZH RN 7 iR

(2) B T A HRARE P RE AR

I DL T IR AT A Ty O R 8 U] LA
HEPPEL R T 6T PCTFE RIS, S 85 Y4807
2, — 7 T 1 AR A6 PRI, 55— T e SRR B v
77 A TR B DI IAHE LA 13 ¥ H R G T 2 A g
i, I, 7EBESE PCTFE (9] 45 BT 45 H R BT
SRR BT U A Al

PCTFE 15 R 785 B 8 i 6 PRIXE | SR BUAPR B AT 5
A ) TR e RS 6 R ] A P s B D) A
IR . 22 5 MRS T 20 4 (iR 1 24 PR RE

%5 REFHTZH MRS

Iﬁi E 8# 9# 10#
HifhEEEE / MPa 62.1 63.2 57.9
JEARGRIE / MPa 116.6 88.5 95.4

JEGE AR / GPa 8.6 5.9 6.1

HH 26 5 A, SR FHAEAT /N A B AE X 45 7
MUZFFBF AL 1 RS 0 T 2 H45 A9 87 RRAY B
R AR5 62.1 MPa, FEZE58 K% 116.6 MPa, [&
AR AR o 8.6 GPa, J1~A PRl XJEH T
PCTFE 43/, 460 CF FERME Zead i 2506, 5501
AT/ FSRAICR W ., e 40 B N R 4 s P EAS it
TR 1=
2.3 EFIRA T LT

AT PCTFE J& #PE TR 9k}, AN RE R B
B0 3R DU G 20 B ¥4 T S R P PR R 4 B TS, T R
FH R B R () )7 5. PCTFE $S3RAIG, 5 (R 26 1
e, RO R TR AR 2, ORGSR K 5 5% 10° ~
5x10° Pa- s, Ifi FLN T3 5 20 i i B 3T, 1
TEE A T m s e

BB i A rp BRI R PR, BRI
TGS R (A AN A 58 4R, 2 B
IJRAFBRIA o

AT SERLL R BR L R T AR T 1


杨超


TRA5E, 55 CF IR = A LIME SN 1T 12 61

~ 16" K.
TR 3 v, BOAS [m] 98 Ak s 8] B8R} AT
i, WA 117~ 16" IAE 2= PR L3R 6. AA3E 6 1]
DL 16" 380RE A9 Hi7 560 B2 1K 31 62.1 MPa, i 4
5 35 F1) 118.2 MPa, JE 46 M4 &k 9.2 GPa, /)
ErERe A B, WA LR T2 SRR ]
90 min, fRERFEI A 100 min, R FHELAS R
£ 6 AREHIZH SRR 2R
TiH | EAA /AR K AN VLS E A I
PifsEEE /MPa 322 435 60.1 402 579  62.1
JE4RsRE /MPa 617 678 94 838 101 1182
JRAEDAMEATE: /GPa 424 523 724 318 819 92
&l 4 S ASTa] He il T2l 8 iR ML . e
4 0] F H, 11708 127 30RE R SR A IS )R 2 R
T AT I IS IR 5 137 3XFE R PCTFE M4
TR AGPPEARLE AR B ], R EAATE
A5 147 URE R T s ) S s R TR A, SRR
T8 LA TR A 2B IR, 157 40 RE D 98 AL s ) K
FOPRL 3 FE T L 3 R 2R TH A /N s
16’ iﬁﬁ@ﬂcﬁa‘lﬂﬁ 90 min, AR SN, 5
% 6 A0 12 M ERE SR AR o

(d)

a— 11" 3URF; b— 127 3URE s o— 137 iPF; d— 14" JRF
e—15" IRk F—167 ik
B4 ORI 2004 i e s
T A, B s A R T 2 A dE
ﬁnm@i%ﬂlmﬂﬁ/\l@ﬁ& INFRIB A e TE A 2

BELA PLREA TR0 25 TR, SR 7 L2 AL LA s il
Ve M m i, s s HIL AT L S8 AL B B e H s 46
AT HEBRCHA] AR AR R R B

3 it

CF ¥458 PCTFE & &M BLEAT SR S
T e e A AR | 5 M B R AR A AR
SRR T AR B AR B, i TG R, 25 ek

JREPRAE D A 3 s TR R M REXE LADR B . S X

CF 15 PCTFE 2 T2 R0, 15 2 LA T 4518

(1) RHRY] CF #EATHE s e, AR v
SIAREEIA ST AR Y22 IR A] DA SE UHRGETE i JE L™
R ERE R — R4

(2) FJHIRFFAL ARFL TR A5 1 1.2, PCTFE 43
figt /b, U] CF e 280 AR RS L, 35 DI 2k /DN,

APSRASCR ] ., e 47 0 M S A e ] R

(3) 2K FH 98 4k 1 18] 24 90 min, {4 JE B 8] Ky
100 min, 2175 [ AT, b BE 19 932 PE Rl B, 41 L

*%I ﬂi'fi’[j(n_. o

H I AT UL, SR FH A28 5% HH RIS fh) AR 45 5 Y i 22
T2 AR E AR AL IR SE B, B CF 35
PCTFE Z-& M BHGPERE A ARSI .

& % ok

(1] SR, 2300 . R 2GR A 2R PERES B (], A HLR Tl
2005(4):11<13.

Ma Zhenyan, Li Wenshuang. Performance and application
of polychlorotrifluoroethylene[J]. Organo-Fluorine Industry,
2005(4):11-13.

[2] AN R RFEA LSRG (1], AP T, 1998(3):5-11.

Wei Changpei. Polychlorotrifluoroethylene resin[J]. Organo-
Fluorine Industry, 1998(3):5—-11.

[3] ARfE, kAL, 5k B R =AM RS T2 e 7).

AL T.,2013(3):1-4.
Song Jian, Zhang Chuanji, Zhang Wanli. Advances in
polymerization of polychlorotrifluoroethylene [J]. Zhejiang
Chemical Industry,2013(3):1-4.

[4] A7aksE, STIEE, Pl . 27 4K i I G A2 A A RS T 1 14

S [J]. # S AST , 2008(5):20-23.
Yang Zhisheng, Jia Lixia, Tao Wei. Effect of fiber length on resin
—based composites[J]. Manufacturing Technology Research,
2008(5):20-23.

[5] RohIJ, Ramaswamy S, Krantz W B, etal. Poly(ethylenechlorot
rifluoroethylene) membrane formation via thermally induced phase
separation (TIPS)[J]. Journal of Membrane Science,2010,362(1 /
2):211-220.

[6] Argasinski J K, Loosbergh M E. Long-term performance of a
fluoropolymer-lined process vessel[J]. Materials Performance,
2009,48(10):28-32.

[7] Costa LM M, Bretas R E S, Filho R G. Characterization of /-PVDF
films prepared at different conditions[J]. Polimeros,2009,
19(3):183-189.

(8] VDN, BALEL, AT . kIR =R SRR IR R 450 SRR (1.
BRI TR ,2015,27(3):11-14.

Feng Na, Mao Weiwei, Gu Yu. Structure and properties of modified

polychlorotrifluoroethylene blends [J]. Modern Plastics Processing

(TE% 69 TT)


杨超


5 IR AT

Higit 69

R i) RO RS B i e A RS i 7, PR A
T VB A 38 28 S AR O ER AT 21 7k R 1
a R e A DI R T 015 g ) AME TR
] D@ir&ﬁJnn RIS . TR, PR AR M4 ] Fsf
) a3 TF, Bod H il & 5 55 H AL B LR K i i e
FrR Ui FE AR i RS HES I s
[T s N1 BT P ey S A e e I
5 i

Wit T4 4 500 mL E‘J‘?HEI#ET*EH I Yk
B H N T RIS R . SR A

(8]

[9]

T[], TREEERN I, 2009,37(11):68-71.

Hang Hong, Wang Haimin, Qiu Fangjun, et al. Plastic tank
extrusion blow molding process and mold design[J]. Engineering
Plastics Application,2009,37(11):68-71.
0, VR BORL S AR AR T T R (0], SRR 4
2015.43(9):60-63.

Fan Yu, Sun Zhi. Design of hot runner injection mold for plastic
cover[J]. Plastics Science and Technology,2015,43(9):60-63.
Pevifls, TIL . JET ANSYS RYPCRBIC BB B A (AL LT (0],
R 25 5 1,2017(13):95-97.

Tong Kewei, Wang Chaochen. Optimization design of blow mold

%%Hﬁ K Fﬁlﬂi Pﬂ N @Jﬂl \ﬂ]% N {/?\jﬁ‘l]/%z\ ﬁ*%/gx“}&ﬂ ) for beverage bottle based on ANSYS[J]. Science and Technology

WORAF VIR ELahfERa e , A e H SR BE T 1 Economic Guide,2017(13):95-97.

5] TR IS 6N RERE AT e [10] S SR BB . 3 T AR L T SRR (7). TR

2 % 3 ik #ARL L2015 ,43(8):73-76.

[1] Bl . IR — KRE R0 (1], SRR, 1988, 16(6):32— Fan Yu, Zhang Junwei, Zhao Yangpei. Acoustic panel hot runner
35. injection mold design[J]. Engineering Plastics Application, 2015,
Yang Bingyuan. Analysis of the three elements of the blow 43(8):73-76.
mould[J]. Plastics Science and Technology, 1988, 16(6):32-35. (117 GRERAE, ffah- 0 e 57 A B it (0], Je s B ik,

[2] SEE, B VEAET IR S R R B Bl A T2 A 2016,34(5):82-85.

WFFE (7], TREAELR T, 2016,43(12):76-80. Qiu Liya, He Bing. White jug extrusion parison die design[J].
Fan Yu, Zhong Xing, Fan Jiaqi. Automobile audio plastic parts Journallof Longyan University, 2016 ,34(5):82-85.
research on mold design and molding process optimization[J]. [12]. 2508 , 1 bk . WO EL A S AR S84 BRI 1 (0], S 2
Engineering Plastics Application,2016,43(12):76-80. 2015,24(5):37-40.

< g i L R i) RIS 5

[3] EHaF5, R, ML AR WA (M. b5 A Tl R Qin Chao, Xiao Zhilin. Introduction to the basic structure of the
2006. mold and selection of mold material of hollow blow molding[J].
Wang Yanfang, He Zhenhai, Hao, Liandong: Blow molding[M]. Plastic Packaging, 2015.24(5):37-40.

Beijing:Chemical Industry Press, 2006. e . L N il A S
Jeungtemical OIS 7RSS, SRR N [13]  EREAL, (8R40 154 MR 3D WO R A (7], S
(4] WRTEF A5, FLEE, 55 L SRS SRR [M]. JE5t P EER T
. 2017,27(13):58-62.
A H R, 2011, - - .
Qiu Jiancheng, He Jianling. 3D blow molding technology of
Xu Baiping, He Liang, Kong Ping, et al. Plastics extrusion molding
. . automobile plastic air duct[J]. Plastic Packaging,2015,27(3):58-
technology[M]. Beijing:China Light Industry Press,2011.
- s WIRERREEN " 62.
(5] {0158, TR . vk RRUEF He W LI T 0], TRSRHI T, A \ o
[14] B4k, 0T 0T, 5 BT UG NX AT I I AR A A5
2013,41(8):72-74.
s o e
He Liang, Zeng Xuedong. Design of extrusion blow mould for B (1], TRMBHIAT, 2017, 45(9):81-87.
shampoo bottle[J]. Engineering Plastics Application,2013, Huang Jizhan, Fan Yu, Qiu Wenning, et al. Design of injection
41(8):72-74. mould for car audio panel based on UG NX[J]. Engineering

[6] Vi, kR , Uk . V57 CD mHURE T kit 0. o Plastics Application,2017,45(9):81-87.

588} ,2016,30(6):102-107. [15] ¥k . ¥RhmASE W A T2 SEL R (7], BlEdAR Al
Fan Yu, Fan Jiaqi, Huang Jizhan. Optimization design of automotive . 2016(12): 53.
CD panel molding process[J]. China Plastics,2016,30(6):102-107. Leng Bo. Plastic tank extrusion blow molding process and mold

[7] BT, EHFES, BRO7ZE, 45 WDRIMAS BF eI 8 T 25 S i ELk design[J]. Scientific and Technological Innovation,2016(12):53.

(E#EE 61 1M) melt-processed PVDF / PMMA polyaniline blends[J]. Materials
and Applications,2015,27(3):11-14. Chemistry and Physics,2009, 13(2 / 3):829-838.

[9] Kang S J, Park Y J, Bae I. Printable ferroelectric PVDF / PMMA [11] XURE, SR, EIRR . R = LA 1 2 PR RE RIS BT (D).

blend films with ultralow toughness for low voltage non-volatile
polymer memory[J]. Advanced Functional Materials, 2009,
19(17):2812-2818.

[10] Ray S, Easteal AJ, Cooney R P, et al. Structure and properties of

KEHEDE,2010,36(4):42-44.
Liu Zhao, Hu Wuli, Wang Sumin. Mechanical properties of
polychlorotrifluoroethylene products[J]. Journal of Rocket

Propulsion,2010,36(4):42-44.


杨超




