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In the present study, in order to choose the suitable heat shields a comprehensive
investigation was performed. Therefore, different properties of each type of heat shields
including ablative and thermo-physical properties were measured separately. Finally, the
obtained properties were compared. The studied heat shields are phenolic resin
composite reinforced by ceramic, asbestos AAA and C cloths. The experimental
investigations consist of oxyacetylene standard flame test, specific heat capacity, thermal
analysis and thermal conductivity. In addition, in order to compare the thermal efficiency
of mentioned heat shields, the temperature on the back surface of each sample subjected
to constant heat flux was measured. The results showed that the specimen with 8§ mm
thickness reinforced with ceramic cloth, which was subjected to 2500 kW. m’z, reduced the
temperature from 1550 to 100°C. Therefore, the phenolic composite containing ceramic
cloth is the best option.

Keywords: ablative, thermo-physical, phenolic, Asbestos AAA and C, Ceramic

1. M.Sc.



JSST

o 5 ryh 3 e by - puie halibead

VAR (il 5 50 /¥ 5 ) 6yl /¥ sl

0050 Lo .o

Sl P18 poniSCughi g P (owy
onigwind s als

63,5 5,36 Ly

Ladlgd aoluo ylojlw lidsd 35 w0

g p el
ughaderi@yahoo.com

slo w9 Slllboo 9590 iS5 A ol canlio ple G O] jobiio 4 lio ) o
o ) Slae dastiio Aol cloyioll 5 olss jabiio syl Cul 45,5 Cpgo (oo yinS alKilos]
Cools ol okd (opSoilil ola Sy bt dulio Colpi 13 5 copSeiltl Lirleil b sl
Cusdi (Lajy) S8 slocujpols rpp se slagle sl i —alesS ot 5 sl
Ll u.iwb.wy C AAA W)/"JU/‘){O[M} aliseo dU/f}Jd.w [: ol
wﬁ)é (_;):fo)'/.b'/ u’}oj[ (‘)LW/LS_‘M{/ e Cans’ L/a[w Y3 L):'/J‘) ol ﬁby’/ J&d}o)'[
oS 5 > w8 ppeil (gl cebis 0 Sl By o Seill peil iy >
slod @7 e G 5o (o jpuels (e Slas duglie jsliiod) pizen Cun] LS
A Colrs b gl a5 ob sl b isloj] gols 8,5 plodil 1 5o ()l i cod lbdigai cuiy
ol i 3 S il doy3 Ve vl yiaS 4 108+ ] lod ial b Seolpur SN o dg oo o

el 0zl gl 4335 5 s VO« KW

oy Sl oy &S M astine Glddss pl 0 Wl didly
O 2 &S LS atuie 5 Cusl 0l g ! LIS dews 4 pxie
S Calosis S5 St Sy Y S Cojpdll ol
A il adyl Ble 5l U WS e bl 1) S)le @le &Y
Gl 045 Jdo 30 b joselS cpl ol Ve (pl )3 (picren
oS 1) desligilou s 5 el oS B 5 93 5 [Ve] 2 ye

G55yl 53 il 03 dunlie Cunl )l ile S BaS o gd
b oddCol Cojosls > Gllep Gyl Sw Wb pastie
Llod 5l cpomed iy 3,8 Sl dpd Voo aebsdow b
9 ol Om PGP S ybe Jad Cojonls cpl 3 38 Sl
@ b Syl (Sl ol 4 poxie & 35 392 U
cos Gl sl ool p g i g ol g9 S )]

£

LY RV

Llad S8 eolatwl dy90 il 4 w3l gl Jle by el
J Sl dlge cpl sl Sy dox Sl 08 (1jg 9 YU plSoxil
plo Dad 0 dlgo pl 4 (0l drg ol 2 & slaciewd
dor 1YL Jlay slod & placiand (0 ool (olablgn
025988 Slge 8y (s 9 (Al b il (Jazee b Sy
L0 V] el 0393 dn55 350 0ylg0 Calisee dlgo 5l ealitwl b
bl il glo ol Bl sy [V 5 5] g2y
A&l 5 ooy @39l 3929 b Jo5) £95 98 )l ool 2
0 S35 g Cunil b osd ol Jgib )l (oles 3[4

1) olislS )



3,58 (4508 Cauwgy

o3zl 3y50 LI oles —F Joua

s

2ol

Zosh
ek
(S

€v)
7 vy Y

YAD- [ Yy | ¥yee

—
.

(Kgm™) S

Colia Co o
N AN IR o <

Sl
Vede | Voo | SO0 | YAY | JKg'K) | oy sleyS
y Y Y Y (mm) Cuoles

Laiges Coy (wg,

oz ©ope 4 ool Ca dlio ol )3 00l aBlo (sladiges
Jopd B BUI i uioed Gl o Juo A Cuolbus 4 4
D232 by G L) g S iiany 03 55,505 iy
P oel pslatods iy S o il iy o & o Wb oo aricl]
O oy B cele VW Gk @ xS w@nid] i
Voo glod )2 Ao Ve Gde ) L D55 o0 53 jolid o jo0
ey lp odlatul 3)90 pislle 9 oo iy 3l Lo )
s anld cpl el sas ool lis (V) US55 ladiges
b B o) 2 5% SHle )i g9 o b o b jlid Jlos]
o) 9 daime S5 clom g M 51 (36 5Ld ] wges
Labdl 3 el oas odlazul 3)ls 8 o] 31 dges a5 clauS
s () Cawlond asy M Yoane o8 aniél i oy aul,
saSs &Y ausel i gy Calord o3y E (ojls i
LYl 4S5 cwles 4 pglie 5 s &5 GslE
9 olad Jlasl oy )3 B3yl (aladio) b Elgw (Solis baiisTa
8 seils g (SLal () Yl gled > coy bulyd rioren
L )l ol 5l st Sl 5 dlge s Sl 26 01 M)
Sl (n) e roren 04553 dlge g3 je Sbxl (Sl
Loyl sl SeaiSCln &Y 5 ek LY (e claaY )
Cygy ) 9 Cided (Cawl 0dd odlatwl xio glades b ddid
LY glpsa aded SUI Lk aY we b G 58 36 s b
S cloriiSis w5 ie sladyY el 0 0313 1,5 uiiS
@ (py 2l g 398 5l B 3)S e )3 gle plgiedr (gl i
cel opiy & i LY Grbaniel WS o Sgle i &Y
2 3y )l Jloel pie piman 9 (295 e A
015 M5 SIS 5 lon o5 Ao ojls] w5 Y 2g:b s dekad

4. Breather layer
5. Absorber layer
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2. Differential Scanning Calorimeter
3. Thermogravimetric Analysis
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6. Differential Scanning Calorimeter
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7. Thermal Gravimetry Analysis
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