
Fluoropolymer resins and compounds enhance the per-

formance of wires and cables used in automotive, industrial, 

aerospace, transit and appliance applications. When com-

SRXQGHG�ZLWK�¿OOHUV��SLJPHQWV�DQG�RWKHU�DGGLWLYHV��ZLUHV�DQG�
cables exhibit superior chemical, wear and creep resistance; 

WRXJKQHVV��OXEULFLW\��DQG�WKHUPDO�DQG�HOHFWULFDO�FRQGXFWLYLW\��
AGC uses PVDF, ECTFE, ETFE, FEP, MFA, PFA and ECA 

resins to produce Fluon® melt processable compounds, which 

FDQ�EH�SURFHVVHG�XVLQJ�H[WUXVLRQ��LQMHFWLRQ�DQG�FRPSUHVVLRQ�
PROGLQJ�WHFKQLTXHV�

0HOW�SURFHVVDEOH�FRPSRXQGV�EDVHG�RQ�)OXRQ�ÀXRURSRO\-

PHU�UHVLQV�DUH�VXLWHG�IRU�FKDOOHQJLQJ�XVHV�LQFOXGLQJ�ZLUH�LQVX-

ODWLRQ��FDEOH�VKHDWKLQJ��WXELQJ�DQG�PROGHG�SDUWV��7KLV�DUWLFOH�
discusses some recent advances.

ETFE with the Highest MFR 
and Temperature Rating Available

$*&� UHFHQWO\� LQWURGXFHG� DQ� XOWUD� KHDW�UHVLVWDQW� JUDGH�
that maintains performance characteristics at temperatures 

XS�WR�����&�ZLWKRXW�WKH�QHHG�IRU�FURVV�OLQNLQJ��)OXRQ�(7)(�
C88AXMP-HT is ideal for industrial and automotive wire and 

FDEOH�LQVXODWLRQ�DV�ZHOO�DV�XQGHU�ÀRRU�KHDWLQJ�FDEOHV�EHFDXVH�
it provides improved crack and abrasion resistance and en-

KDQFHG�PHFKDQLFDO�VWUHQJWK��7KLV�JUDGH�ZDV�GHVLJQHG�WR�SDVV�
the strenuous German automotive LV112 class F stress-crack 

WHVWLQJ�VWDQGDUGV��,W�DOVR�PHHWV�DXWRPRWLYH�FLUR�VSHFL¿FD-
WLRQV�DQG�LV�DYDLODEOH�LQ�D�IXOO�UDQJH�RI�FRORU�FRQFHQWUDWHV��VHH�
Figure 1 and Figure 2).

PFAs with Less Shrink
$*&�UHVHDUFK�KDV�GHPRQVWUDWHG�WKDW�FRPSRXQGLQJ�ZLWK�

VSHFLDOW\� ¿OOHUV� KHOSV� WR� FRQWURO� VKULQNDJH� LQ� 3)$V��7KH�
FRPSDQ\�FXVWRPL]HV�WKH�VHWV�RI�¿OOHUV�DQG�SLJPHQWV�VHOHFWHG�
DFFRUGLQJ�WR�WKH�VSHFL¿F�UHTXLUHPHQWV�RI�HDFK�FDEOH�FRQVWUXF-

WLRQ��3)$�MDFNHWV�FDQ�EH�GL൶FXOW�WR�ZRUN�ZLWK�ZKHQ�DGGLQJ�
connectors because the PFA tends to shrink, but the other lay-

HUV�RI�WKH�FRQVWUXFWLRQ�GR�QRW��7R�OLPLW�VKULQNDJH�$*&�DGGV�
VSHFLDOW\�¿EHUV�WR�WKH�FRPSRXQG�WR�PDNH�WKH�FDEOH�LQVWDOODWLRQ�
HDVLHU��PRUH�H൶FLHQW�DQG�FRVW�H൵HFWLYH��VHH�Figure 3).

Superior Glass-Reinforced Compounds
5HLQIRUFHG� FRPSRXQGV� LQFRUSRUDWH� JODVV�¿OOHUV� IRU� HQ-

KDQFHG�WRXJKQHVV��GLPHQVLRQDO�VWDELOLW\��DEUDVLRQ�UHVLVWDQFH�
DQG�WHQVLOH�VWUHQJWK��+RZHYHU��LW�LV�WULFN\�WR�FRPSRXQG�ÀXRUR-

SRO\PHUV�ZLWK�JODVV�EHFDXVH�WKH�JODVV�GRHV�QRW�GLVSHUVH�HDVLO\��
$OVR�� JODVV� FKDUDFWHULVWLFV� YDU\�ZLGHO\��*ODVV� FDQ� EH�

FKRSSHG�RU�PLOOHG�� WUHDWHG�RU�XQWUHDWHG��'HSHQGLQJ�RQ� WKH�
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Fluoropolymer Resins and Compounds 
Improve Performance in Critical Applications

Protecting and optimizing wires and cables by 
building on the high-performance characteristics 
RI� ÀXRURSRO\PHUV�� DQG� DGGLQJ� ¿OOHUV�� SLJPHQWV�
and other additives.  

Fig. 1 — Improved properties of Fluon C-88AXMP-HT 
versus standard ETFE.

Fig. 2 — Stress crack improvement of Fluon C-88AXMP-HT 
versus standard ETFE pre-aged three hours at 225°C before 

coiling and six hours at 225°C after coiling.

Fig. 3 — Percentage of shrinkage of various PFA compounds 
as measured by injection molded plaques.
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JODVV�DQG�UHVLQ�FRPELQDWLRQ��WKH�UHVXOWLQJ�FRPSRXQG�FRXOG�
KDYH� LPSURYHG� WHPSHUDWXUH� SHUIRUPDQFH�� KLJKHU� ÀH[XUDO�
PRGXOXV��KLJKHU�VWUHQJWK��GL൵HUHQW�FRPSUHVVLYH�SURSHUWLHV��
HWF��&KRRVLQJ�WKH�FRUUHFW�JODVV�¿OOHU�V\VWHP�GHSHQGV�RQ�WKH�
DSSOLFDWLRQ�DQG�GHVLUHG�UHVXOWV��VHH�Figure 4). 

Conductive & Anti-Static Compounds
Conductive and anti-static compounds are used to control 

heat and static electricity. Wire coated with a conductive 

ÀXRURSRO\PHU�LV�XVHG�IRU�IUHH]H�SURWHFWLRQ�DQG�SURFHVV�WHP-

SHUDWXUH� FRQWURO��&RQGXFWLYH�ÀXRURSRO\PHUV� DUH� DOVR�XVHG�
IRU�VWDWLF�GLVVLSDWLRQ�LQ�IXHO�OLQHV�DQG�VHOI�UHJXODWLQJ�FRQVWDQW�
ZDWWDJH�KHDWHU�FDEOH��&XVWRPL]HG�FRPSRXQGV�DUH�DYDLODEOH�LQ�
D�YDULHW\�RI�FRQGXFWLYLW\�OHYHOV�GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�

As an expert in conductive compounds, AGC understands 

the sensitivity of the carbon network to shear forces. Com-

SRXQGLQJ�D�UREXVW�FDUERQ�QHWZRUN�KHOSV�WR�EHWWHU�PDLQWDLQ�
SURSHUWLHV�DIWHU�SURFHVVLQJ��VHH�Figure 5). 

Downhole Cable for Oil & Gas Recovery
)OXRQ�(7)(�FRPSRXQGV�UHLQIRUFHG�ZLWK�SURSULHWDU\�¿OOHUV�

better protect cables used in extreme downhole conditions. 

7KHVH� FRPSRXQGV� FRQWDLQ� FRQGXFWLYH�� VWUHQJWKHQLQJ� DQG�
UHLQIRUFLQJ�¿OOHUV� WKDW� KHOS� WROHUDWH� H[WUHPH� WHPSHUDWXUHV��
pressures, harsh chemicals and volatile weather conditions. 

&DEOH� FRPSRQHQWV�PDGH�ZLWK� ÀXRURSRO\PHU� FRPSRXQGV�
can withstand depths of 25,000', 15,000 psi, resist abrasion 

DQG�EHQGLQJ�IDWLJXH��KDYH�DQ�XOWUD�VPRRWK�RXWHU�VXUIDFH�DQG�
HQGXUH�WRUVLRQ��WHQVLRQ�DQG�H[WUHPH�WHPSHUDWXUH�F\FOLQJ��

Fiber reinforced compounds enable cables to perform bet-

WHU�LQ�FRQWLQXRXV�LQVHUWLRQ�H[WUDFWLRQ�RSHUDWLRQV��:KHQ�)OXRQ�
(7)(�LV�FRPSRXQGHG�ZLWK�¿OOHUV�WKDW�GLVVLSDWH�WKH�HOHFWULFDO�
FKDUJHV�WKDW�DFFXPXODWH�ZLWKLQ�WKH�FDEOH�FRQVWUXFWLRQ�GXULQJ�
RSHUDWLRQ��VSDUN�RXWV�DQG�KHDW�EXLOG�XS�DUH�UHGXFHG��NHHSLQJ�
WKH�FDEOH�RSHUDEOH��6SRROLQJ�DQG�RWKHU�PRWLRQV�RI�WKH�FDEOH�
FDQ�FDXVH�VWUHVV�FUDFNLQJ�DQG�EUHDNDJH��%\�XVLQJ�UHLQIRUFHG�
(7)(�FRPSRXQGV�IRU�WKH�LQQHU�DQG�RXWHU�OD\HUV�RI�WKH�MDFNHW��
cables are more protected due to the inherent mechanical 

VWUHQJWK�RI�WKH�UHVLQ�IXUWKHU�HQKDQFHG�E\�DGGLQJ�¿EHUV��&DEOH�
PDQXIDFWXULQJ�LV�DOVR�LPSURYHG��EHFDXVH�WKHVH�FRPSRXQGV�
H[KLELW� H[FHOOHQW� DGKHVLRQ� DQG�ÀRZ�EHKDYLRU�� )OXRQ�PHOW�
SURFHVVDEOH�FRPSRXQGV�FDQ�EH�DSSOLHG�H൶FLHQWO\�LQ�LQWULFDWH�
cable constructions, especially when it is critical to minimize 

JDV�PLJUDWLRQ��VHH�Figure 6). 

Conclusion
Fluoropolymer resins and reinforced compounds are used 

WR�SURWHFW�DQG�RSWLPL]H�KLJK�SHUIRUPDQFH�ZLUH�DQG�FDEOLQJ��
7KHVH�FRPSRXQGV�EXLOG�RQ�WKH�KLJK�SHUIRUPDQFH�FKDUDFWHU-
LVWLFV�RI�ÀXRURSRO\PHUV��DGGLQJ�¿OOHUV��SLJPHQWV�DQG�RWKHU�
additives that enhance their performance and make them better 

VXLWHG�IRU�FKDOOHQJLQJ�ZLUH�DQG�FDEOH�DSSOLFDWLRQV�
)RU�PRUH�LQIRUPDWLRQ�DERXW�ÀXRURSRO\PHU�UHVLQV�DQG�UHLQ-

forced compounds for wire and cable applications from AGC 

FluoroCompounds Group, visit the website below, which 

GHWDLOV� )OXRQ� SURGXFWV�� FRPSRXQGLQJ� FDSDELOLWLHV�� WHVWLQJ�
and customer support services. ZZZ�ÀXRURFRPSRXQGV�FRP

EMPHASIS: Polymers

Fig. 4 — Stress strain curve for four types of glass 
compounded with PFA.

Fig. 5 — Resistance to shear process of AGC ETFE 
conductives vs. other ETFE conductives. 

Fig. 6 — Fluoropolymers used in downhole oil and 
gas recovery cables.
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&RPSDQ\�3UR¿OH� 
$*&�&KHPLFDOV�$PHULFDV�,QF��LV�D�ZKROO\�RZQHG�VXEVLGLDU\�
RI�$VDKL�*ODVV�&RPSDQ\�/WG���D�86����ELOOLRQ�PXOWLQDWLRQDO�
FRUSRUDWLRQ�DQG�RQH�RI�WKH�ZRUOG¶V�ODUJHVW�PDQXIDFWXUHUV�RI�
JODVV��HOHFWURQLF�GLVSOD\V�DQG�FKHPLFDO�SURGXFWV��7KH�FRPSD-
Q\�ZDV�IRUPHG�LQ������WKURXJK�WKH�PHUJLQJ�RI�VLVWHU�FRPSD-
QLHV�$VDKL�*ODVV�)OXRURSRO\PHUV�86$�DQG�$*$�&KHPLFDOV. 
+HDGTXDUWHUHG�LQ�([WRQ��3$��86$��$*&�&KHPLFDOV�$PHULFDV�
PDLQWDLQV� PDQXIDFWXULQJ� RSHUDWLRQV� LQ� QHDUE\� 7KRUQGDOH��
3$��86$��DQG�ZDUHKRXVHV�ORFDWHG�WKURXJKRXW�1RUWK�$PHULFD��
ZZZ�DJFFKHP�FRP


