20224F1 H
64 Jan. 2022

Bom Tk
CHINA RUBBER INDUSTRY

H69E 11
Vol. 69 No. 1

ik - Eie

= ERE4E T MK B0 PR B ()
— &R (1)

W B, L

B, FRUAE

(LB Tl BT 5 it BT B W], L0 100143)

TR SRR AT AR SR AE AR A8 AR ) fy 4TS 41 Jo IO 9 R R R P BB AT RS b T 3 BB 7 20 A5 0 R (0 1T A s A B ol
PRPER . ARLERIR AR I A 2 GBS 3 R A G326 PR T T JURREE (1AL AN 2 Y GeAR M) Bl 1 9 e Y s 11 B AR
e B4 AL ISR P o 3 A g e i A IS 62 468 o G 5tk SRR e 46 A 0 i P SRR A T U ik A e (38 A B0 (4 S T
B 20 BTk (PMVE) 36 S5 kA4S A R4 5 Y 400 Y 35 206 B 15k (MIOVIE ) i U AR 1 Tl S A 52 42 ST AG T Bl JRU A i
(VU M/ P9 s — e 3L 2R SRR IS (DU S AR RE) DU SR L0 / A% /PMIVE RN U 30 2 05 / D 945 / i L £ 9 = o8 6 R AR I (4281
AR VUSR5 /75 TN/ i 9 LM / £ 4 /PMVE T TG 3R GUAR I (5 BUSRAS ) L DU S £ 0 / DU S P 0 — e 3L SR AR
JBe (6 RUFEAR ) 1o A SCHRE 78 85 1 RE SRR B ATk 11 P MO AIT 2 5 L, T 20 v P R SRR I 7 9 [ AR Fry i i e

SRR < RIS A 5 SEARRS 5 2o S AL B A UGG 5 TR AL 5 4 SR AR K 5 Y Bl SRAR I 5 3050 ik 5 A it A

FE %5 :TQ333.93
XHERPRERG: A

ATAF A, AR HE A AR M i FH A A AN W 9 1
AR BT, LU R b AT ™ e £ AT Y
POREOR o AR S G AF R o 1 E JRAS I 4 )
—SERIFTE RN R

1 FELRE

19554F , F23 R R I (I3 200/ — A L
oL REPE ) 98 EM. W. Kellogg 2\ 7] il 3¢
[ 23 AL JF & RS MUK -F (Kel-F) o ZJF,
A AR I ST T L LA = B R R A PR
N F) (FRTFR =% 8 28 \) /i SRR 52 RbI T
e A PR 2>\ (TR AR ROGBE) 351 T 1965 F119684F
Ik % i F23 B AR o

19564, F26 R S5 e (I 1 2. 05 / 75 S s —
JCREBBPEAR) H 38 AR BT R R, S
4k3@ (Viton) A, ZJ5 , REBMA | AR EE . [
B UG FE BT RO BE 43 31 71957, 1959, 1966

XEHS:1000-890X (2022) 01-0064-08
DOI:10. 12136/j. issn. 1000-890X. 2022. 01. 0064

FI19684F & DI W A H 1% U SiAR M , b 41 3 ) 5
JES R PR Z B AR

19594F, F246 54 55 AR i (It 980 & # /D9 380 &
I/ 75 TN s = 0L R AEAR) H 56 AR 2 /) I
R, S 4k (Viton) B, 2 )5, 25 E3MA
F)LETIRIE IS AR A ST T L RO A H AR
K42 )43 59151957, 1959, 1966, 1968 F119704F
PRI % R AR, A 3 KR 9 S FI Al
HFEIZ I AR

19664F, I 1A AR B A 58 JIr eUAR i 30t H PN
I RIERE

19674F, i 3 HUAR L (J45 Nitroso Rubber)
IR 50 i B A (45 CNR) H 32 [El Thiokol 24
HIIF R . Gk T 1912 704R4C I B i ) I
RIS AR, FL) v b — B )5, 20004 4
JL/ M A P

19684F, 2 AR I (U & / = 5L 2

EE B ULEEE (1941—) , F 7 4R BN, AU R0 M BF 58 B2 e A PR 24 B 082 20 v 9 DRI (2R A, T2 2 M AR 58 A e il s o)

TG BRI T A

E-mail:7792xie@sina. com

SIRZRSC R, e, S S PERR AR SRR A 40 R (M) —— RS (1) (0] 43U Tl , 2022, 69 (1) : 64-71.
Citation: XIE Zhonglin, MA Xiao, WU Shuhua.Expansion of high performance elastomers (Part 4) —Fluoroelastomer (1) [J]. China Rubber

Industry,2022,69 (1) :64-71.



1

A RE B 5 e T B AR D LA A B 3 R (D) —— SRR (1) 65

I LTk T on IR M A H 38 AR A R & AR
1, W45 A Kalrez; H AR K4/ 7 F 19864 &
4 EBERR B, 5 N DAI-EL Perflo; 7 K A 75 &
O R R H AR A T2 A 7 A S AR, R
4351 A Tecnoflon PFR A Aflas PM, CP (20174F) ;
20064F JR 6 BE L 20204F = 2 & 4 7 T & 2D 4 9

19704F , B KM 52 45 % i 4= (Montedison) 2
H] T R 2R A PR F25 R GRS (i 98 2 4 / T
A —on LR AEA) o

19704F, 3¢ [ FL IR w0 & ] o S Ak 4 i
A FAG I A A A5 B 1) i 3 20 / DU 3R 0/
NN = IR S AR) | 85 R Viton GH, GB
HIGF,

197044 )i, 38 [ AL IR 7] I K s I AIC
A A AT B A R —— XU B Ak A 2R [ SR A
OBy AF) /7R 3 =R LG LB (BPP) i fbik R 1.
19804, F& [ 5¢ il W iy AF FIBPP (1 £ 7= DL Kz X1y
T A A AR A K A AR TE BRI 9T TAE

19754F, 3¢ [ 2% /R 38 48 i AR i 2 = JF
KT SR B G AR S, L5 S PNF ;5 19854F, 36 [H
Ethyl CorpA Al & Y185 4 Epyel-F i # Ak ik
BRI 5 19884F , B2 [Fl ATO Chemie/ZN w T & il L
7 A Foraflon () AL BERE AL 5 IR IGCIE /0 31 F1975
FI9784FA B T Z T AL B NG A5 5 Fn = JC UL Ji

19754F, H A RS T 28 /) T & 152 U A 96 A%
JE (DU 2 M /TR — oL R GPEAAR) | -5y Aflas
10011505 19794, J5t -1 & AR it 5 i F &
DU AR (DU 9 20 / T s — e S v AA) |
H A RS 520 vl ik I & S -5 o Aflas 20011 Y
P FRAR I (DU S 2 M /P30 / i . 20 — oo L R i
PEIA) o

19764F, FRIEAR I (i 96 &4 / DU 98 & 05 / 4= 9
FA O 2 0 B Tk — oo R s M AA0) ol 35 AR A H
WF &% I 4 7=, 5k Viton GLT, GFLT. BfJ5, 3%
[E3M/2A & (85 fyDyneon LTFE) | H A1 B} 750 @ 2y
A] (M5 A PL9SS) FIR G (201248F) 43 3 BF & ik,
BRI o 19944F H AR K 4/ Wl IT K& L -5
ADAI-EL LT-302 1) A5 (it 910 245 / 75 SN
Wi /4 FE Y 20 BTk = oL R SRR 5 H A

TR B K& ) S A Teenoflon VPL 5554071
VPL85540 1) FL AR I (i 8 £ 05 / DU 38 M /42 3R
FH A3 T 3 2 0 JE Tk — o S SRR 1)

19974, 32 E #HF 28 | FF & W 2 54 Viton
Extreme ETP-600SHJETPEI F AL I (U R 245/ 2.
W/ IR M = eI R AEA) |

20024F5 H , 2 KA 5 U5 TS T 3 KA 52
R i A 4R AL % 432 W)Y 3¢ (Ausimont) 24 A,
BT T 75 8 95 3K 5e 40t (Solvay Solexis) 23 Al , 54
FE4 5 J TesnoflonF-5- 1) HUAS K

Hy T T SR A% M D) i A 26 e S
2/3, AT AR A TR S 45 a4 1, A4l A2
F] PR A E L B0 H AR 4 A BT 20134 AE
PEHE 73200 t » a "M HEAR IR PR B BRI
JERZS F T 201 SAETE R BT T3 000 t + a1 HAR
e P

20144F, RO B 5 95 B A B 28 7 BT T 9
BB Al ——RAERCAL IR FE ML (L) A
PR E] I 24 RS A R (i) A BR A A
FHEEL R (& EAIRA FET) m BRI T
A B T Viton ™MSEAR B AE PR

2015%F, 36 [ A 28 ) H Viton ™ AR Bl 55
F 2§ 7 B (Chemours) A

201847 H 1 H , HAJBAE 2~ v B4 N AGC
N LA FDIE S FET AL A flas AR -

20204F, =& & (20 B b EHE B2 51 JF fh
3500t - a ‘USRI H I

2 A%

PR F, AR K FASTM D 14184325, it #n
HE OB IR 20174E RRY, r W R 1. 5 E—R
ASTM D 1418—2010a (2016) A L., B ¥ 16
R GRS (LAAE WA — B2 1 —S AU AR RE) L 2371
AR A B AZARME. GB/T 30308—2013%%
YO [ 7= AR I 2R 5 H AR bR FPEANY
AT TG, RIS E AN R A E
B AR I FEFR Sy T B K 220

3 ERIRK
(1) M= REE k4. H Ay f Em

HIERTY
AR B S B Ak, 7l MU ] B 5t S, PERE 5



66 %o Tk

20224F 55694

K1 BT

Tab.1 Types of fluoroelstomers

ASTM D GB/T 30308

141842 I 2 i, o A1l 38 R
FKM FARIE
175 VF,/HFP FKM26  26WIHAZ K
271 VF,/TFE/HFP FKM246 24681555 15
37 VF,/TFE/HFP+CSM FKM24  (fii) FlEAG I
VF,/TFE/MVE+CSM
VF,/TFE/MVE/MOVE
+CSM
41 TFE/P/VF,
59 TFE/HFP/VF,/E/PMVE
6 VF,/TFP
FEPM TFE/P FEPM IUSE R Y
TFE/P+CSM
TFE/P/TFP
TFE/E/PMVE+ICSM
FFKM TFE/PMVE+CSM 42 SRR I
AFMU TFE/ = %7 A 3 1P e/ FRHE i H
Vil 3 4 T R TR
FZ Fo 4% —P|C N—, HAET SALIERE AR
A B8 D e Ut S A
PZ T4 y—P|C N—, 1iij HLA&E AL AR
o I DT Rk
CRASE IR L)
Koy VF,/CTFE FKM23 238545 e

T VE R 9 L% (80455 9 VDF) s HFP R 75 96U 6 s TFE R

DU SR £ s CSMN B AR 15 PR (Cure Site Monomer) s MVE b 428
HPJE 248 3 (B FRPMVE) s MOVE Sy 4 9 V4805 11 35 2 0 L i 5
PPN E LM s TEP N3, 3, 3= = M s ICS MO G (1 B A A
HR;CTFEN — ALK o
B A1 77 it AF 2 AR o SRR o 32 i 5 B I 74k
PR B A 58 % . 20174 A BR B I R 7R RE
Yy N4 77X 10" t = a ', Hop 3R AR I 7 e A i
2.34X10" t*a', 2 5 2R BT HEAY50% ; Fr [F IR
BSR40 X 10* t, BRI T R 4
3.35%10% to FUHF AP A" 1a], K E FAR R R
A EL 5x10% ¢

(2) 3 ] AR e B KBl . 26 1Y AR M
PR R, 2 AR B R 80% LA I, Lk &
246 AR ML B . JROCKE RN =% B A W) SR
77261246 B FAR IS AR 77 TR , JoT 2 AN I T [ b
[EESS T

(3) Ey VERE R I 9¢ AR I (B A ISR
BN TR EXT R S e AR A 5 S BT AS
W5, XoF B R X 53— S5 AR E e S ARG
DU FEURR . FRUE AR | 4 R AR | PR 5 I i S
PRI HACBE R A BEIE o Rl 3 AR R

JREBEHEAT T — R 5 8 SR I BIF T, Bl A
LT kAL

() A2 At SR E T . Sk T
sl 1R S AR —— 1 E TR Y S
50%LA 1o B A R BUH DT ECAT UG , AR
1) e ml Pl e it H A v e R R R R
B BHE AL Tl B, i an B AR K 4w #E AR
3200t a FURMAE R E  BAH IR A H L
3000t a UG E , EEBHEA A5 RG
Be A EFLEES 500 t » a 'HUARM A P 38 B i =%
EAFITEHA3 500 t » a "R A PR B G
PHE 24 Tl BElRE 5k The S I R 1 A e A= 7
F

(5) SR L s 7 IS i 72 ok BAN99O0 [
PR R A P MREEIE T, 204X 5 55 i TR 5 L 25
PRI H TS 22 A5 . USRI T3
P A 250 DL SO AR AR A e R SR

JithE

4 TMHEBEREBAE
4.1 BESERABRK

Bl & IR G B 2R K, 5RO
A EY A HEBCE R 2 3K RS HERR i bR
YA B R B ™, HE O T iR S A R R T
WK A8 1 2 U DA B RS e Sk itk i, AT Z M
B35 AR AR AT WA AR VR 2R e i
Aef 2o AR B R R (P B R 95T A & BETR
) 1R, X SRR B A B P B T 1 B
o BFTES S Bl IR A A ARG K, JRARRE A it
PR 2 BB P 00 A, ARV 38 2o 2R KR R AR, (R AR
EVERE R E 2 R, W RR2FT R, Tryo i MI46 A
53 HE R 10% %o 7 1)k B

26 A% i (4N Viton A) A9 9525 HE L2461 5
B (nviton B) ik, Viton AJE R 245/ 75 SN
I e LR Y, P I BT EE Lo 78/22, T A
$0R0. 665 Viton B 98 £ 45 / VUG 2 M /75 TN
s oot RY), =B N61/21.5/17.5, 8
A BUN0. 68, FE[E KR H M Viton B k&,
A 3 b EAAA Y LA, R AT O R M i L R 1
TS TN R, R R T U R B
0. 71 /= & 1 U I Viton F, Viton F5Viton B



5014 T RIS . e R TR AR B R A 1 R (DY) —— U (1) 67
-5 140 25
1
e/l
101 4120 2L T -~
/ S
° ~
“1sh 4100 & = / e N
o 5 glsp /0 7 B VSN
0p {80 = = T S N
K; 1 =t =S 2 e TTe— AN
TR <o ~ 3.
25t Ja0 £ S \<\ ~o
30 e 420 ST B
-35 I I I I I I I 0 0 I I 1 1
0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.70 0.71 0.72 C-100 CE-10 CE-25 CE-50 CE-85 E-100
FRTT ML STINTEL

Bl m& =3 R iR 1 aE i B BRI 88 A3
Fig.1 Effect of fluorine contents on low temperature
resistance and methanol resistance of fluoroelastomers

S}
193
(=1

231

cd

200

o (m?
—
i
(=]

100

50

BidR /[ (g » mm)

0.66 0.67 0.69 0.71 0.73
T

B R C; m—CM20 (B C/ H BEAA R L 480/20) ¢

B2 SEEWEGERKRREDTENZE
Fig.2 Effect of fluorine contents on fuel permeation
rates of fluoroelastomers

— Bl SR BRI R

R FH 3P AS [ 96 1% i JURR IS (TR JBE) Viton
A-601C (“E & Viton AR 734K 0. 66) |\ Viton
B-651C (4 Jf¢ Viton B 1Y % 5T 1 73 £ 4 0. 685) |
Viton F-605C (2F Ji Viton FAY 5T & 20450 k0. 7) 3E
FERF HEAR T U Ak ) 7 g SRR, 3 T8
CTEIRIM , 7 36 A 1246 18 JAZ I Viton F-605C )
PUil I B, AH L A AR AR AR A i AR
I IR 7 H 265 G4 I Viton ARYHL TR P RE i 22, WL
K347,

AMEEE A, A FWIFRT &
BB R AN, U AT 7 B4 '] 3% Technoflon
FOR4391 (5§ T it 43 5L 0. 7) | 32 EI3M 2 Al 1Y
FE 5840Q (Ui & 73 2°40. 701) . H A K 4 24 A
IDAI-EL G-621 ()i & 43 44 4 0. 705) , iX 26 5
B i SRR I A TR R A A AR B T
o

1—Viton A-601C;2—Viton B-651C;3—Viton F-605C,
C-100—¥#KiMC; CE-10—#AIMC/ LB (AR 90/10) 5
CE-25—kilC/ LB (1R B 75/25) ; CE-50—
Bl C/ BE (RFUE50/50) s CE-85—HATIC/
B (KB 15/85) s E-100—Z
E3 ma =X R AR a1t R R0
Fig.3 Effect of fluorine contents on fuel imnersion
resistance of fluoroelastomers

60
- ////'\\/\1
< 50 -« \\‘
o / \
\
E 40 - // - \
— / t”’/ \\\42 \\
g 301 // // ~ \\
. /7 \\ \
&) 1/ NN
=20F NN
‘@' / 7 ‘_‘—.5““‘\/3 Ne. \\\
210§ 7 RN,
V’@ ./ \‘_____:
0 I I | |
C-100 CE-10 CE-25 CE-50 CE-85 E-100
PRI LA
TER 3,

B4 masxmERRINET eI
Fig.4 Effect of fluorine contents on fuel permeation of
fluoroelastomers

SR W N A IR i U AR 2467
FARILFE 2464G (FUT & 70 5000. 695) , Hii fb
RN JE 1 B 5 AR I Vinton F-605CHIDAI-EL
G-62 14538, it FH Bt 1k g 5 U2 I Viton F-605CAH
MR IR e U P A AR T % T
H 3k A520194F & v [ 4 T A AR F8R & B — 4%
WO I H S A AR R R T MR
B FR I —— B O EAR R A R R
LB FARIL , T & T RS FAR A PR A |
TR RIS 7 i O S8 B B Ak A 7, 7 i R IR T
Al BT oK

R BE T A A AR T e R BE 1 R & o
FAR L AT 5, 77 a5/ 1T JE Rl BE ML




68 %o Tk

20224F 25694

(1+10) 121 CI1454 : FKM 502PL/20+5,FKM
503PL/3045, FKM 504PL/40+5, FKM 506PL/
>45; 55 E A B o8 0.7 R A O AR W B
AR R B v TR e A sk S M AL R
B8 5 FE AR S AT X E ol S 235 4T
JRIGEE IS TR R 5 A2 i Al
R 45 7K K A8 T 4 B TR F P E S 25

DI AL NN (=T Rl 18 7 3
Tl 2 P B e 3R A R AT v R i AR M
A REAR SR 114 e 1
4.2 TELYTEULEGR

Bt 5 26 80 F1 246 1Y G5UAR B 0L FH () 47 i, L Bk
Bea 32 0. B, 91 G 7K 2 SO BEAN B, 227K 28 SUAE
FH 5 $ A58 5 RN 45 7K A AR TE 1 RE IRt A1
FeRp R Ea ar g R B, R s AE
T 2 (N3-S w4k 7510 FOBL 5 Ak 1R 2 B Ak Y A%
JBEHR SR 5 AU AR R AL , — BEBRAL AT, ZE B Ak
A A e L SR ARES) A 7E T B R AL S 7E
Ko Az OBURRE , S8 3K 5 5 AU & AR SR A%
N T B 38 B BEC—N (e i fb 7 =) F1C—0 (L
My AR 2D, SE I ACHR s — Bemi Ak s 85 E XL
HANA SR, K ZERIEMT , X SO 5 52 F2

(—OH) Uity , 78 22 AL B 4130 H R B 7 I & A 2%
W R, 77 A S A A RN s BB /K A , AT 5 BB Ak
JBE 1) 5 JBE RN 4 7k A AR TE M B AIR . HRARC—
ORI #AFR E 1k 5 C— N AH H A 4 K4 vy, 2467
AR 26780 AR 11 Tiif 7K 258 S 1k RE B 26, (R
FH XU B A A 2R 9246 150 A5 1 A8 2 AN T v 3t 7K
#5

201 22 704F A b 309, 56 [ AL 3 2 W) AR S A
BT A AL R BAR I, B e T AR AN
Dy Wi A AL AL B B S SR B 5 R R TR RS
T Z o A BE 8 2R GS W e — Be i Ak i B A i Ak
AU ERR 2 4R AR AR Ak 0 B R S TR B
BLFR) 5 R R 5 A 2 W A 1 A
K H = IR & ¥ (bromotrifluoroethylene, 45 5
BTFE) .4-7%-3,3,4,4-DU % T ¥ (4-bromo-3,
3, 4, 4—tetrafluorobutene, #%i = BTFB) 7 !7-2"
M4-M-3,3,4,4-10 % T # (4-iodo-3,3, 4,
4-tetrafluorobutene, 45 S 1TFB) " H A& K44\ ]
O3 R R SR A e SR, G — it — e A UK

Joe B AR A U AR

5 RIS 2wl HE A BT —1X Viton GHYHAR
JiE —— 3k A A ) Ak AR I (19764F Viton GHAN
GLT; 19804 Viton GF) , H AN K4 /A F] L L FE3IMA
i DL AR B 50 g 2 W) A S S R, R T SRR
;B R AT . 5 e A 2R RTRUI A A A R
FAR AR LY, 328 S A0 Bt A FEUAR I T b B R L 22
DGR B 5, it Al 2 1 1 AR R vl e e, e ) 2 i
R K MEREA IR R M2,

KIS/ T — 3 S Ak P i A Viton GRY AR
JE B 4 . G GRUAR G ) C— B Y R B AR, 20 Bt
TWOE R 3, 5SRO N 2 T

~CH,—CF,—CF,—CF,— CFZ—(‘:F ~

CF
Viton F (VE /TFE/HPF)

3

~ CH;—CF;—CF,—CF,—CF,— CF— CH,— CHCF,CF Br~
7 CF—CF, ‘
CF,

Viton GF (VF,/TFE/HPF/CSM)

E5 Viton FAlViton GFRIZE R
Fig.5 Composition of Viton F and Viton GF

20014F, i L E AL A vl R I BA m PR
& W) 45 ¥ (Advanced Polymer Architecture, & FR
APA) 15 AL W B AL SRR A, TR T Viton iR
S TN P BB AR s S AR BB AR Y Viton
FAR L , W5 B A B4 5 B4 G”, anViton GF;
i E AL YRR AL 1 AL S APA. Viton , 3415 28 Bk
“S”, tnviton GF-S. TR ILAPA R I HEAR AL
5246544 i (Viton GF-S) | it {i i JA%Z B2 (Viton
GBL-S, Viton GFLT-S fIGLT-S) #l ffit 5§ 58 4% &
(Viton EPT-S) , GRIGIG I 5 G-SHI AR LAY 3=
B il R [ A 5 A, G SRR IR
/2 CSM, G-STI UG R AT 1 ZICSM (B L 53
AVE) o FEAJRECS” AT E R APA T S ALY Bt ik
FAR 5 AR T E A A AR AT X
P& B2 LA PG s« RO 7E 3 S Ak P s Ak 750 (n
TR AL, 5) F /NI BT, R B ik 3
P RAR B, BEAL AR B o ik R 6T B Ak il 4k OG#s 7
Ak, 180 °C X 5 min, #iZIE0. 5°) v WL T-PERE
P [ [ 7 R osand B 4045 1 254X (1. 5 mm FIASE,
K72 1 R0/1) FEI8PRPAKE B I T 43 B AY (tand
A FE PR ) IR 5 S wT UL, A AL G B R A, BY



A RE B 5 e T B AR D LA A B 3 R (D) —— SRR (1) 69

*m)

HESE/ (AN

1 A1) /min
1—Viton GF, i LI X2, 5 (RS itk 43500 0. 45) K3 403 5
2—Viton GF-600S, Hiifb 7302, 5 CF 80853 5 & 5 ECh
0.45) K 1.2507

Eo WU MTLEBRIRAITRAL fh L3 LL
Fig.6 Comparison of cure curves of two peroxide
curable fluoroelastomers

20

1

15+
<
s
<10+ 2
=
1

5 |

0 !

100 1 000 10 000
BYYIHR /5!
EFE6,

E7 WHISELURLESRATEEEITLL
Fig.7 Comparison of rheological properties of two peroxide
curable fluoroelastomers

1.2
1.0+
0.8} 1
2 0.6 ‘\\
&
0.4+ 2
0.2
0 | | |
0.01 0.1 1 10 100
Wi /Hz
R E 6,

E8 A KMWmL RGN TIERERTEE
Fig.8 Comparison of processabilities of two peroxide
curable fluoroelastomers

DVRUBAEAR, BF KRR 2 TR, B 75 e
AR5 (2 X 60 O el A5 HLth A T B AL U 6, -3

KI5 2 A8 B Viton GF-600S419% , AL JIE Viton
GFH97% 5 PR-FE T AH Y 1 it $44 | it 9 | i v 44 1 i
KO-, BRI RE OO0 H 2 1k 15 P e84k
SN B R IR A R B R Ak (2 h) SR
17 ZBem A it ¥ 2o U R BT R4k A B TEPERE
(L2 PR Ji 36 ) ek 30 2 0 0 0 3 e
23w BT L Viton it AR IR K 2 2 APAT ALY
AL TR

F2 AHEEAYRLFERA YR REXT L
Tab.2 Comparison of physical properties of two peroxide
curable fluoroelastomers

FASB IS

Tt H
Viton GF-600S  Viton GF

—BemiAbAz (177 °C X 7 min)

Bl IR ATURE 3 / 69 69

PR/ MPa 13.8 9.0

PR/ % 285 343

45K A" /% 19 69
TE Ak (232 C)

ALt ] /h 2 16

AR AT 3 / i 72 72

FrffER g/ MPa 20.7 20. 4

PR /% 269 214

R4 KA /% 17 37

#:1)200 C x22h,

3 i A AL AR I O e AR AP T
A, (I JUAE A K2 A RGBE A %
AP oR RS (Bl — L Z k%) 1 Rk
RS, 16 E ALY IR AL AR IR A B A 5 T 4544
T | AR T, BUR 1] 76 5 S AL P AL i R B 58
B AE L, USRS A MEREAS B BH 4R o B SLml
1 LT IR BTFBFIITEB AR BE SR IR )1z, fidi
FHBERE R bt LML 4 1 2 S AL Y B fh 26 78 A%
J2 B PR 45 7K AR TE (200 °C X 70 h) H20%~24%,
1M 3k S A ) Bt Ak 246 79 J5UAR B 1 TR 4 7k AR TE

(200 C X 70 h) B, HA0%. W5 BEREFL 5] e i it
AW 5 SR SRR S A T, 45 2 S Ak
TR AL BRI o0 Fod L AE T v R il 3, Y
KA o3 it A o3 i, A B —CHL A 5 i
T A 20 A7 P 5 B, T A5 199 i e e LA
KW 124 A B A A SE PR BE, DR R4 A A2
TEW RN, SR OB/ 1, 1- -2 L
(43 S8 AR W Ak 26 3L SRR G 1) s i K AR TE (232
CX70 h) K24%  RIF M2 k/1,1- 5 —2-
TR 20 (1 AL YRk 246 28 SRR 1Y T 46 7K A



70 Bk Tk 20224F 55694
259K (200 °C X 70 h) ﬂgzo%[”] K1, 4- 45 high fluoline content and preparation process thereof[P]. China: CN
THe/ = R AL A 246 U e logosaB0C 20080750,

P K AT (200 °C X 70 ) 2 18%. [11] 2258, A, A5, 5. 0611 R0 A RERARBE B FEAbl 6 7 P,

Hi[E : CN 104098730B,2016-05-11.
LAN J,ZHANG J X, LI B, et al. Low Mooney visicosity and high

%}% j[ﬁik fluorine content fluororubber and preparation method thereof{P].

[1] ASTM International. Standard prastice for rubber and rubber China:CN 104098730B,2016-05-11.
latices—nomenclature: ASTM D1418—2017[S]. United States: [12] B3, TEAPAL, 5o, 55, — MR e RS BE i 91 i S AR P
ASTM International ,2017. ALFAZ P, H1E : CN 110684141A,2020-01-14.

(2] o B SRR HEAR AT B A 2. U 38 LA RN P79 : GB/T ZENG B, WANG Z Q, WANG X R, et al. A peroxide curable
30308—2013([S]. b5« th EARAEH AL, 2013, fluororubber with low Mooney viscosity and high fluorine
Standardization Administration of China. Fluoroelastomers—General content[P]. China:CN 110684141A,2020-01-14.
specification and procedure evaluation: GB/T 30308—2013[S]. [13] th 2= 6k T 58 Be A7 B2 w) 56U S 7™ b & %)) [DB/OL].
Beijing: Standards Press of China,2013. (2020-10-24) . http: //www. chenguang.cn/zhcg/cpyfw/ppysb/

[3] #ehk, A, BB, 45 R E S HERE A AR bR 2 R 5 chjyzyhxp/webinfo/2012/05/1337754080815834.htm.

[J]. FI"[‘_ﬁlJ;&ﬂ‘Tf,ZOZOJZ (5) :128-136. Zhonghao Chenguang Research Institute of Chemical Industry Co. ,
XU L, ZENG B Z, WANG C, et al. Current status and prospects of Ltd. Fluoroelastomer product series/DB/OL]. (2020-10-24 ) . http: //
high-performance synthetic rubber in ChinalJ]. Strategic Study of www. chenguang. cn/zhcg/cpyfw/ppysb/chjyzyhxp/webin
Chinese Academy of Enginering,2020,22 (5) : 128-136. f0/2012/05/1337754080815834. htm.

[4] FIGEER, BXEAE. [E A SMEAR I TR e BUAR K & R 1] [C. 26 = [14] JHSAEHe, sk A , SRV, [ N AT 280 SRURR B AIT A IR B % e
R B ] T A BRI 2098 3G, et s EE AR o (0. A AL T, 2015 (3) :61-64.
>,2010:190-192. XING HY, ZHANG J X, CAI C Y. Present research situation and
SITU C, ZHAO Y H. Current status and development direction of development direction of new type of fluororubber at home and
fluoroelastomer precompounds at home and abroad[C]. Proceedings abroad[J]. Organo—Fluorine Industry, 2015 (3) :61-64.
of the 3rd special rubber and products market technology seminar. (151 &RAT 2, 22 57 3C. T i TR K 28 SRR IS (9 A 5 [0, A5 Tk,
Beijing: China National Chemical Information Center,2010:190-192. 1994,41(3) : 144-147.

[5] DAIKIN.Fluoroelastomers|[DB/OL]. (2021-02-18 ) . https: //www. WEI B R, LAN L W.Research on fluororubber resistant to high
daikinchemicals. com/solutions/products/dai-el-fluoroelastomers. temperature vapor[J]. China Rubber Industry, 1994, 41 (3) : 144~
html. 147.

[6] 5F 50 M. F5 R s v FH B R e (0], AL T3 A1 k], 2008 ,36 (8) :1-7, [16] PELOSI L F, HACKETT E T. Improved steam-resistant
16. fluoroelastomers[J]. Elastomerics, 1977,109 (7) :31-40.

XIE Z L. New development of specialty rubber application[J]. New (171 XUMAFE. 262 A AR PREELT]. A AL Tk, 2011 (4) : 57-64.
Chemical Materials,2008,36(8) : 1-7, 16. LIU B N. Technical lectures on type 26 fluoroelastomers[J].

[7] Polycomp. FKM rubbercompounds[DB/OL]. (2020-01-31). https:// Organo-Fluorine Industry, 2011 (4) : 57-64.
www. polycomp. nl/products—solutions/hpe/fkm/. [18] APOTHEKER D, KRUSIC P J. Fluoropolymer containning a small

[8] BRvkvK, SE/INFR. SIS Hr R P 14 TF & B H ™k AR [C. 55— Jm 4 amount of broming-comtaining olefin unit[P]. USA: USP 4 035 565,
TIPS i 218 3. AL nt: hEL TR i Tl %= 1977-07-12.

B514%,2009:57-61. [19] APOTHEKER D, KRUSIC P J. Fluoropolymer composition[P].
ZHANG B B, SU X L. Development and industrialization of new USA:USP 4 214 060, 1980-07-22.

varieties of fluoroelastomer[C]. Proceedings of the Ist specialty [20] & J&. & 9 ) f& #4 #L[DB/OL]. (2014-10-26) . https: //www.
chemical material conference. Beijing: Specialty Chemicals d0088.com/p73827910657905.html.

Committee of IESC,2009:57-61. LYU L.Fluorine-containing functional materials(DB/OL]. (2014-

[91 Ak . Hh 22 R34 S8k T4 5& 300 B 35 % [DB/OLYI. (2020~ 10-26) . https: //www. doc88. com/p-3827910657905. html.
01-03). http://www. chinaiol. com/fc/u/0103/58219159.html. [21] 3 & 3 D F. Al 3 5006 9 [ Ak i & ) 9 (R [P]. P 1] ON
China Chemical Industry News Net. Three fluorine chemicals related 1297578C,2007-01-31.
projects of Zhonghao Chenguang won awards[DB/OL]. (2020-01- LYONS D F. Peroxide curable fluoroelastomers[P]. China: CN
03). http://www. chinaiol. com/fc/u/0103/58219159.html. 1297578C,2007-01-31.

(101 JEIBEIE, vk 4x, BRI, 45, o 9 2 kB VR R R HC T 507 12 [P [22] TATEMOTO M Y,SUZUKI T, TOMODA M Y, et al. Cross linkable

*F [ : CN 100406480C,2008-07-30.

ZHOU X B, ZHANG Q, ZHANG H B, et al. Fluororubber with

fluorine-containing polymer and its production[P]. USA: USP
4243 770,1981-01-06.



1

A RE B 5 e T B AR D LA A B 3 R (D) —— SRR (1) 71

1231 BeWl. AIFmL A R AR B AL R v S A B R X LR L], AR
JEE ik, 2010,31 (6) :41-45.

DUAN G. Comparison of cure characteristics and physical
properties of fluororubber with different cure systems[J]. Special
Purpose Rubber Products,2010,31(6) :41-45.

[24] Newman. Viton GF & Viton ETP technical information chenmical
ratings[DB/OL]. (2020-12-03 ) .https: //www. newmangasket.
com/pdf%20files/ GF%20&%20ETP%20Comparison18. pdf.

[25] Chemours. Chemical resistance of Viton-selection guide[DB/
OL]. (2015-08-10 ) . http: //chemours-site. force. com/CRG_
VitonGuide.

[26] DuPont Performance Elastomers. Eine neue #dra der
fluoroelastomere[J]. Gummi Fasern Kunststiffe, 2002 (11) : 704-706.

[27] BOWERS S. New peroxide curable advanced polymer architecture
Viton for plate heat exchanger gsasket ( PHEG ) applications[C].
Proceedings of 5th Journee Franco-Allemandes du Cautchouc.
Strasbourg, France,2002:19-21.

[28] DuPont. Viton APA technical literature library, Viton GF-S[DB/
OL]. (2012-07-01 ) . http: //www. viton-apa. co. uk/technical
information_apa/apa_technical_literature/.

[29] FULLER R E. Fluoroelastomers made with advanced polymer
architecture for oil & gas applications[C]. Oilfield Engineering with
Polymers 2006.London: RAPRA,2006:29-30.

[30] Chemours. Vitonfluoroelastomer with advanced polymer architecture
expands performance in a variety of applications[DB/OL]. (2016-
09-15) . https: //www. viton. de/~/media/files/viton/viton-apa-
advanced-polymer-architecture.pdf.

(311 W5k, sk, Ak, 45, — bl o Ak B AL i 5 SR 4k 14
4 [P]. ¥ : CN 103342772B,2015-08-05.

ZENG B, ZHANG J X, LI B, et al. Preparation of a peroxide
curable fluororubber[P]. China: CN 103342772B,2015-08-05.

[32] Wk, sk, Ak, 45, —Fh ol A AL Ak ) SEAR IS 14 1 2 7
1:[P]. HHIE : CN 104448095B,2017-01-04.

ZENG B,ZHANG J X, LI B, et al. Preparation method of a peroxide
curable fluororubber[P]. China: CN 104448095B,2017-01-04.

[33] BTanAe, MY, el 4y, 45 —Fhid SR AL AR I M R &
J595[P]. 1 : CN 1069054618 ,2019-04-16.

JIAR H,WU C G,ZHU J Q,et al. A peroxide curable fluororubber
and polymerizing method thereof[P]. China: CN 106905461B,
2019-04-16.

[34] EIeoR, TEMAL, B0, 55— RIES K A DR il S Ak Wi fl
AR IRE K Fei £ 512 [P. 1 [l : CN 1080177468 ,2020-03-20.
WANG X R, WANG Z Q, ZENG B, et al. A low compression set
peroxide curable fluororubber and preparation method thereof[P].

China:CN 1080177468 ,2020-03-20.
(RSEFFEE)

Expansion of High Performance Elastomers (Part 4)
—Fluoroelastomer (1)

XIE Zhonglin ,MA Xiao, WU Shuhua
(Beijing Research and Design Institute of Rubber Industry Co. ,Ltd,Beijing 100143, China)

Abstract: Several high performance specialty elastomers with special properties which can be applied
in the field of non-tire rubber products and used under harsh environments in recent years are reviewed.
Part 4 of this review introduces the developmental history and classification of fluoroelastomers, as well
as describes in detail the composition and features of high performance fluoroelastomers derived from
typical fluoroelastomers ( type 1 and type 2 FKM ) . These high performance fluoroelastomers include
fluoroelastomers with high fluorine content, peroxide curable fluoroelastomers, low temperature resistant
fluoroether elastomers (type 3 FKM ) [perfluoromethyl vinyl ether (PMVE ) and perfluoromethoxy methyl
vinylether (MOVE) elastomers] ,perfluoroether elastomers resistant to extreme environments, base-resistant
fluoroelastomers—trifluoroethanol/propylenecopolymer (tetrapropylene fluoroelastomer) , trifluoroethanol/
ethylene/PMVE and trifluoroethanol/propylene/vinylidene chloride terpolymers (type 4 FKM ) ,
trifluoroethanol/hexafluoropropylene/vinylidene chloride/ethylene/PMVE pentapolymer ( type 5 FKM )
and trifluoroethanol/tetrafluoroethylene copolymer (type 6 FKM) . This article reports domestic and foreign
research and development information in the field of high performance fluoroelastomers, focusing on the
recent progress of high performance fluoroelastomers in China.

Key words: specialty elastomer; fluoroelastomer; peroxide curable fluoroelastomer; fluoroether

elastomer ; perfluoroether elastomer;base-resistant fluoroelastomer; fluorine content;cure site monomer



