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Ifluence of Environmental Temperature and Humidity on Hardness
o Cured Slicone Rubber Based Low Dengty Ablative
Materid s Reirforced by Honeycomb

un Hongwel Ling Ying Qu Zhaozhan LiuLan
( Aerogpace Research Inditute of Materids and Processing Techrology Beijing 100076 )

Abgract The irfluence of environmentd termperature and humidity , applied content of accelerant and acid anhy-
dride on hardness of honeycomb reirforced dlicone rubber based low dengty ablative meterids is introduced in this pa
per. It isfound that its hardness decreases gradualy from upper to bottom section dong thickness. Less gradient of hard-
ness may be obtained for the conposite meteria swith long room tenperature curing and lower density , and nore gradient
of hardness and higher hardness of upper section may be formed for the materials with nore content of accelerant. The
bes content of acid anhydride curing agent is about 30 % of epoxy resn.
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Tab.1 Influence o temperature and humidity on hardness o cured low densty ablative materials upper section
30 /5% 20 /57% 15 /30%
/g-em™®
od 3d 7d 14d 3d 7d 14d 3d 7d 14d
- 58.0 54.5  48.7 67.0 61.7 59.5 69.0 61.3 58.0
H88 0.55
NH] —44 60.0 54.0 54.2 55.7 64.0 58.5 51.7 - 63.3 61.0
62.7 55.3 61.0 58.7 64.8 61.7 62.0 65.8 64.7 64.2
Ho0 0.35
NH) —44 63.8 59.0 60.2 57.5 57.0 64.3 61.2 67.0 63.7 61.8
62.7 56.2 60.3 58.0 65.3 60.5 63.3 64.5 64.3 66.7
H9% 0.71
NH) —44 60.0 58.0 58.7 61.8 63.3 60.0 63.3 42.3 62.3 62.0
2
Tab.2 Influence o temperature and humidity on hardness of cured low density ablative materials middie section
3 30 /95% 20 /57% 15 /30%
/g-cm”
od 3d 7d 14d 3d 7d 14d 3d 7d 14d
53.2 49.3 54.0  49.7 51.5 52.0 45.3 55.3 58.0 53.0
Hss 0.55
NHI —44 53.5 46.3  48.3 46.7 57.2 48.3 55.0 - 50.2 52.2
62.8 54.0 57.2 58.0 42.5 59.2 52.0 60.2 56.2 59.2
H90 0.35
NH] —44 57.7 52.3 52.0 53.0 56.7 57.8 54.7 56.7 54.7 53.2
4.8 420 420 43 46.2 50.0  49.7 39.7 47.8 46.5
H9%6 0.71
NH) —44 41.8 4.2 4.3 37.8 49.3 4.2 46.7 4.0 412 42.3
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Tab.3 Influence o temperature and humidity on hardness o cured low density ablative materials bottom section
/g om® 30 /5% 20 /57% 15 /30%
od 3d 7d 14d 3d 7d 14d 3d 7d 14d

54.5 43.3 45.7 46.0 48.3 47.5 43.3 46.0 54.2 53.7

H88 0.55
NH) —44 48.3 40.7 39.0 37.7 40.3 28.7 45.5 - 52.2 38.8
58.7 57.3 58.3 53.5  50.7 58.7 49.3  54.8 51.2  57.0

H90 0.35
NH —44 545 50.3 47.0 50.2 5.8 49.5 50.0 48.3 51.2  51.8
2.7 4.2 345 392 363 33.7 3.3 328 4.7 3H5

H9%6 0.71
NH —44 3.7 322 348 45 37.2 27.0 25,0 345 35.5  36.0

4

Tab.4 Influence o temperature and humidity on har dness gradient of cured low density ablative materials

1

/cm”
Jgam? 30 /9%B5% 20 /5T% 15 /30%
0d 3d 7d 14d 3d 7d 14d 3d 7d 14d
- 4.9 2.9 0.9 6.2 4.7 5.4 7.7 2.4 1.4
Hss 0.55
NH) —44 3.9 4.4 5.1 6.0 7.9 9.9 2.1 - 3.7 7.4
1.3 -0.7 0.9 1.7 4.7 1.0 4.2 3.7 4.5 2.4
H90 0.35
NH) —44 3.1 2.9 4.4 2.4 0.1 4.9 3.7 6.2 4.2 3.3
11.0 5.3 8.6 6.3 9.7 8.9 8.7 10.6 9.7 10.4
Ho6 0.71
NH) —44 9.4 8.6 8.0 5.8 8.7 11.0 12.8 2.6 8.9 8.7
1 4 ,H88E HO96E
(D 1 9%( ) ,H88l H96I
; 2%( ),
(2 , ,
, 5 8
(3 ; 5
Tab.5 Influence o accderant content on hardness o cured
low densty ablative materials upper section
’ ’ ’ 30 /%% 20 /57% 15 /30%
3d 7d 3d 7d 3d 7d od
' ' HSBE 64.2 61.7 72.8 68.8 77.5 76.3 T3.2
’ ’ He8l  71.3 62.7 72.7 73.7 73.7 T72.2 75.0
H%E 62.1 53.3 69.0 67.8 70.5 70.8 75.0
3.2 H6I 72.7 68.2 77.3 72.0 72.2 742 73.3
88" 96"
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Tab.6 Influence o acceerant content on hardness o

cured low density ablative materials middie section

30 /5% 20 /57% 15 /30% , ,
3d 7d 3d 7d 3d 7d od
H8E 57.2 53.7 525 543 58.0 527 653 3.3
Hesl 54.2 52.8 543 527 537 585 515
H%E 58.8 61.7 63.4 63.0 60.5 617 59.8 70#
H96! 57.5 59.7 55.3 62.3 57.2 67.2 64.8 !
;70%
7 )
Tab.7 Influence df accderant content on har dness of ,H88Q H88R HI6S
cured low density ablative materials bottom section 40% 35% 30 %(
30 /9% 20 /57% 15 /30% )
3d 7d 3d 7d 3d 7d o0d :
H8BE 55.2 51.3 50.0 56.3 50.3 510 525 ' '
H8s8lI 47.8 48.8 52.0 47.8 50.8 53.3 50.8 9 12
H%E 51.7 61.2 56.0 62.0 58.0 63.5 60.2 9
H%I 58.0 59.8 57.0 57.5 55.2 59.7 59.3 Tab.9 Influence o acid anhydride content on hardness
o cured low density ablative materials upper section
8 0 /5% 20 /57% 15 /30%
Tab.8 Influence o accderant content on har dness gradient of 3d  7d 3d  7d 3d 7d 0d
cured low density ablative materials cm ! HB8Q 41.8 35.5 51.7 553 49.0 540 53.0
30 /5% 20 /51% 15 /30% H88R 66.0 54.7 68.5 68.8 658 73.7 69.0
3d 7d 3d 7d 3d 7d od H%6S 62.0 645 755 70.2 68.8 657 652
H88E 3.0 35 7.7 42 91 84 69 10
Hesl 78 46 70 86 76 63 81 Tab.10 Influence o acid anhydride content on har dness
H®%E 3.5 -26 4.4 1.9 42 24 49 o cured low density ablative materials middle section
H96I 4.9 2.8 6.9 4.8 5.7 4.8 4.7 30 /95% 20 /57% 15 /30%
5 8 3d 7d 3d 7d 3d 7d od
D , ( HSSE/ H88Q 42.0 50.5 46.8 43.3 47.0 47.3 4.7
H96E H88I/ H96I) |, , H88R 52.3 44.2 545 47.3 50.0 49.7 50.3
, , H6S 58.5 52.7 61.0 57.2 61.0 63.0 57.2
30% , , 1
, Tab.11 Influence d acid anhydride content on har dness
: o cured low density ablative materials bottom section
) ( HesH 30 /9B5% 20 /57% 15 /30%
H88l H96E H96I) |, 3d 7d 3d 7d 3d 7d od
, He8Q 31.7 36.2 350 352 340 340 357
: H88R  45.7 255 46.0 39.7 42.8 36.3 45.7
(©)] (H88E H8slI HO6S 53.2 49.5 54.0 52.5 54.0 49.0 50.8
HI96E H961) )
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Tab.12 Influence o acid anhydride content on har dness

gradient o cured low density ablative materials cm’
30 /9B5% 20 /57% 15 /30%
3d 7d 3d 7d 3d 7d od
H88Q 3.4 -0.2 57 6.7 5 6.7 5.8
He8R 6.8 9.7 7.4 97 77 1225 7.8
H®%S 29 50 7.2 59 49 56 4.8
9 12
(1) :
:H96S > H88R > H88Q ;
2

30 %

H96S,

)

7d

()
HBBE/ HO6E H88I/ Ho6) |,

30 %

)

H881 HI96E/ H96I) ,

(4)

1

1982

2

3

30 %(

(

HB88H

Benjamn A. Hadic and dagdemeric foam meterids.
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