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Abstract This paper gives a comprehensive presentation of the properties of a new kind of carboxy nitroso flu-
ororubber 7113 developed by Aerospace Research Institute of Materials & Processing Technology ( ARIMT) and also a
description of several typical seals for aerospace application. The properties of vulcanized rubber 7113 are also com-

pared with the carboxy nitroso fluororubber 7104 and the fluoroether rubber 7110 developed also by ARIMT for the N,

0, sealing system application. Resulis show that the new carboxy nitroso fluororubber and its sealing parts can meet the

requirments for the N, O, system sealing well.
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Tab.1 Test methods for vulcanized rubbers

T H AR
R R GB/T528—1998
B 2 GB/T528—1998
EiIN [ N7 GB/T528—1998

Shore A
FE# A ATEIE(T0°C x 24 h, K45 30% )

GB/T531—1999
GB/T7759—1996
HG/T 3866 —2006
GJB751.1—1989
GJB751.2—1989

GJB92—1986

(2) WAL PR REAE MTS HFhr i pl Bt
TG {5 AE Pyris — 1 AU 43 M40 EJEAT, THE A
5°C/min, 25 TR DMA 72 VA4000 3 3% A | it
A7, FHIRE A 1°C/min , JR 1Hz, {3735 10 pum
3 &XR51e
3.1 fhiEtkee
F2 g 7104 7110 M 7113 BALKE 2 HERE, Al
DA, 7113 i Ak B i s 47 7k A 72 08 4k BE RS 10 T
7104, HAtPERE S 7104 FeAH 2457104 K2 7113 fiifk
2 F T 3R EE | DR R R SRR A1k Wk AR I 3 R T
7110 5 111 T 47 7 AT At BE R B T A4 RE )0 A 52 o
R2 7104 7110 F1 7113 BlLBm 26
Tab.2 Mechanical properties of vulcanized
rubbers 7104 ,7110 & 7113

Fekl  Shore A JUfRRE HHERRS OB EHERA  EAEMEER

S TEEE  /MPa 2% /% /Y% K, -40TC
7113 &#-~8 88~M R1~651 15-31 15~19 0.2~0.4
714 0~80 87~15 30~510 9.6~ 19~2 -

0 B~ 75~ 0~12 1.2-3.0 11~25 0.3~0.6
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Fig. 1 TG curves of CNR polymer & vulcanized

rubbers 7104 and 7113
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Fig.2 DMA curve of vulcanized CNR rubber 7113
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Tab.3 Change of mechanical properties & weight of vulcanized rubber 7104 ,7110 &
7113 dipped in liquid N, O, with time

Jicg 2 SR hirfe i B HEW R 2 HEWFAR A Shore A PR LA
pa s I /MPa /% B/ % (LR /%
0 11 561 2 83 -
7 10 601 28 69 6.5
11 15 10 604 28 69 5.5
30 9.5 542 30 70 3.9
90 9.3 572 38 65 6.3
180 10 600 35 66 7.1
0 14 508 24 76 -
7 12 536 24 64 11.5
15 8.4 424 20 63 11.3
7104 30 9.4 448 12 62 12.6
60 8.8 436 27 61 12.1
90 9.6 500 20 62 11.4
180 11 480 27 60 10.1
0 12 80 3.0 85 -
7 6.3 90 2.0 70 36.3
7110 15 6.0 92 2.7 70 37.2
30 5.9 95 2.7 70 35.6
90 5.1 95 2.0 68 36.7
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Fig. 3 Photos of 7113 sealing parts before & after dipping in liquid N, O, for 3 monthes
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Tab.4 Conditions for sealing experiments of 7113 O rings

O %+t B HLHE/ mm A5 K f1/MPa
@56 x5 0.2,0.4,0.8,1.2
P162 x5 0.3,0.6,1.2,1.8

P490 6.2 0.2,0.4,0.8,1.0
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Fig. 4 Compression set-aging time relationship of vulcanized rubber 7113 at different temperatures
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Tab.5 Equations of compression set and aging time for vulcanized rubber 7113 and stock life of sealing part

RS/ % SMREILE R R LEESY WAE A A oM 5L
20 1-g=1.0165¢(0-05705) r=-0.9999 8.52 E(BIEE 9% )
30 1-g=1.0122e( ~0-1280-57) r=-0.9952 7.66 4 ( BAERE 95% )
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Fig. 6 Relationship of compression set and natural

aging time for vulcanized rubber 7104
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