2022 445 1 ] RAXHIZIT SR 2022 No. 1
KAEE 144 3 Civil Aircraft Design & Research Sum No. 144

http. //myfj. cnjournals. com myfj_sadri@comac.cc (021)20866796

DOI: 10.19416/j. cnki. 1674 —9804.2022. 01. 022

EEMAISERNBERETRH
ITEME KR EEN R

Wt ERRS K B 0 SREE
(1. B# ALt A A, b 2012105 2. JRMATEATR A%, LTI 110136)

2
EER

O WY E NN G AR AR SC S R BT, B T X eI T I AR LR RIS [, AR T AR AR S
SRS KL, JEHRTE IS ALZ T F TS 0 o Bk Ok o IR D B2 BE A IR o A A S AT AR 45 4, O AR 4 CCAR-25-R4 il GB/
T10671-2008 [ (A1 A" M 9 Ho 636 BE IR0 5 i, RGEIMNK TS A0k R b & A B FL2H 5 A A A B Y S AR, 0 A T
P A B A R HA AR P PR R W), R T B TS AR A AT B PR UE DT 1 TS I o S 2R AR S RDRIIL B BE AR I B A
F AT A A R BEAS T A 14 AT JE U0 A S0 UE D7 T 30 1 A7 P A0 40, Rd A0 Bl 2 A A 1 A2 AR 199 08 L DY 5 52 ATV <

BHGE R
KB EEMB AL B JGE M ; AR
FE 45 %KS: TB332

0 515

ZAPBHE BRI R B T RALI— DR
LTS TSRS N (7 €AY OREN VI ER 77 Ll SR 79 R S
RIS 2 FIE R G PR TR LT T8
e, AR BN SR B LB P T i 2
MR G S L AR R . AR E
DU, I ELAE OB RE | Lo BE PO 57 45 14 55 T 1l A
HAAFEIA L SeiE A B R NL IR SR i R
FAAAT LR E I, 3 T AR AR T RALAS F Y
FAPERE . A JRE A MORHEANT T K Ik A A
U S AA i R, HE B T 2 00K 26 R 2R 4
AR K S HA | ) d b AT
WAV B 23 7 — 28 38 L IR e B 1 A 52 2%
LS DRI B e R4 A 6 2500 3 7 14 Bl A A
A, I IRAB G AOR T LS 45 H I 4 4

& 0T

x @{5{EZ&. E-mail. shenshiyuan@ comac. cc

CRAFRIZED . A

WS, il S A i, e e LA SRR I A 3=
FLRH T ALK R NOR AT 4R E A AR
et A ORI K i AL KA B e it B 1Y)
B BRI S R BRI ER F E BT, K
HUE Kk 25 il A BT 2 B ANk A 5k s
KRS AL, 33 A B T T ML AR
BAE APELG AN AT IS AR R B iR & R 25 T
AERRIRLE S AN, BT RS A 2 A Y i
R, B A PPBHERR e o 2 vh ™ Az i R 40 2 FN B
SRR FBEA DU, CHLAY 5 55 PR LA A 25
ARMET A M 2 703 L PN BRI, foe 3l 2
BT RGBT — AR Rk B 14 % MR AT
FEPRH T R, W A A RS % S MR R (R
SECABTEJEE . EAME TR T T AR B
PP 08 35 45 R ¢ 36 5 o [ 7 38 A 4% 3005 T Y
TAERR LB, AT — B LA T FAA 5%
EASA R, fEfese s as )ty

IR BT, TR, RY,%. E6 MR B BARETRTEWRELFERARLT]. KA IR 55 % ,2022
(1):174-179. SHEN SY, WANG T C, SONG Y, et al. Research on smoke performance of composite airframe wall plate
and thermal acoustic insulation blanket derived configuration[ J]. Civil Aircraft Design and Research,2022(1) ;174-179 (in

Chinese) .

174



2022 455 1

TEHETE, 4 S G BRI S BEA A B AR 5 A AT A A4 B A AR P REDIE 5

FE| N by X B 21 4/ 30 S8 2 6 B R 1 fiE
FRT —EMIT, Duy' ™ SEE BRI T MR
B £T4E o O XHRE A PR30 M BB FE B8 14 52 1) 5 Mari-
a' " A BIE T AR FIALAPRAS T R 4 B
PEVE 075 T OIS T R4 5228 A i K Bk £F
Ye/ PR 5228 A WIR I G BHBHZE G ARTE 3 MR AR
Bi (/K3 70°C 7K 35 . 70°C 1 85% HHXFIEIE ) H A AH
KR, FHE TN S5 FRH I T A BE R
SO, JF R AL R AR T 2R RE
M I SE T T AT T AN RIRIARREE T 25 A R RE
TEUR LA 5 TR T DUBRET 4/ 3R S A 4 b
BERBFFERT G, 53590 R DA oA 7k  iE e T
P BRI ML, r BT R AR eV
AN A RORHN 2 B A LU 8] Sy B 72 &
M —EREOCR . FIR TAE B PR G MR
A SRR ISR BE T T, % G 2R A AR 1 ) 0 3 5
Wb R S 0] SR AL B BE A N LAY A 4544
TR AT 5 B A 4

ARSCOIFTE T 52455 B RHBE A B A B i A S 2
B B AR, SR T R AL S AL R R HT Y
SEOBPRERRANT A 1 2 (i i ARl 75 )2 55 N i b ) 2
T 4F 5 CCAR-25-R4 [t 5% F 55 V &2 b BLE iR 25
JEHESR, I JE 3 AL A U A AR R D TR, D [
WRAVE DL NIRRT TS5
1 Sesisy
L1 S

AR SCH IR RBL IR A BEAS A1 A o A
A=A B Sy S B A B, MK CCAR-25-R4 [ 5g F
55V EROTIT R MR SE I . SER AL S5 A
BHRERT | b b A A2 5 ATRHBE B + B B 5 A
HEM. RIRHTESRAT

1) BRI 21 £2°C

2) BB ARNR AR 55 £10% ;

3) HCERKZ 24 b,

1.2 iRy

SEHR ] FTT-0062 JH% BEAH , 3 PAIAR AR 2 A Ny
914 mm x 610 mm x914 mm, {HZFEFHUE 1 iR,
TEH AT RALE P HORE it AR 32 B3R PR R 58, %
B HE S B OG5 BE (DS) LA & i B A
JCHRE FL ) b Sk R A, O IO i A A X
HESER I LA 5, AR Ot BR iR B Y A2 A T 34 2]

Ko SEIRARAERGIN B KR T O T PR AR A, R
TEMAZEI T, DU o % sk 55 23 I i XA
IR X 0K 28 s R T . BAUMER D
BRUNE -

1) FH B Il 35 41 MR AR PN BE (L S S R A
JEREAR IR IE TOHA

2) 30 S L IR, ST AT I i S F 3 220V
3 2 PR R K HE UL IR S AR IR BE Ol 35+
5C,

3) R A AR, IR 5 PR ORI 23 S i 0 )
(50 £3) em’/min 1 (500 £20) cm’/min, S AL
BRar 7SS KA

N A 7 W Bl W W g VA R

SYATIFAAT T HESAL AT AL

6) HEEUE, W 10 min J5 , $ B BRI T
S5 2082, B 100% .

1 REZEHE

1.3 585051k

U)o 22 i G P AT, 7 RIDEE ] i
W fF A 2R R B, R AR ], RO J3 3R AT
EpAL.

2) BERBCERARH T iR S, Rn B A 4
AR AL RIS P BEAL

3) I 6] — f o 20 min, A B e/ )NaE AR I
FFE 3 min 28 1150 47 B HEAT 20 min 3R A F
BR/NBICR M T B ] T HE AR N ], AR
HAE.

f&4& CCAR 25.853 F1 GB/T10671-2008 [ {441
T MR B BE IR U5 1%, 4R U ME IR B AR

175



B STy

SR 144 1)

Ao A A R BE AR e A Bl o A A S A
o+ AR AR = b T 0, L AL A
25 AL X Ok BB o J2 5 b BE AR A Ak, g Pty
TR = P AT S 50 45 2R 1 RS B (EAE 0 52 5
4R

2 #if5iie

2.1 ST PORHEERR
OB BEARCAT e 208 25 132 52 36 iy S 1) X BB

SUUNPE 2 TR, SE 50 o 2 b BEAR A W] 5 1Y) KO b
TR, 2 MRACILGL , (05 (A 25 4 35 4R 1 AR X
SERE, SCE T M BENCTEITE s 5 IR,
TEL s ~192 s N, 3 iE R 100% [ 2] T
48.65% ,F-H 0% BEM O FH3 T 43. 69, 15 1 4%
FE b B GE G RN R B B R T T 2,
4 min B {15 2 00 88 & oy 58. 36, 37 16. 43 min
35 B - FA 00 5 B 1A 183, 60, SZ I8 {47 34 I e 4
FKiRF T 14.87% .

(a) SEHAY

(b) 2R

() LHJA

B2 SMERMFLEETEXLE

RKIASHANE 1 PiR. S BERAE 4 min J5
9 3 NS0 PR O 5 BEF- K {6 D 58.36,20 min
PR B - P R 183,60, BB BEAR 1Y
AL % 2 34/ F CCAR-25-R4 [ 5% F 255 Vi
Sr A 4 min 5 0E BB BEAN AT 200 (9
SEHEM o X 2R W A2 bE BEMRCE 1 A R AR A
ik, #54 CCAR25.853 Fl GB/T10671-2008 [ A&
FERL ™ H0 1) LE 't 8 BE 8 U7 12 vh R RE 1 0

R SEMHERLZESH

20 min fe GAFECKEL 4 min AAYE SLR(RY

iﬁﬁ KHOESIE Bt KHOLSHE Rk
S (Dm)  (Dm)/min (“Dm) /%
/E%H*Jr 183.60 16.43 58.36 14.87
B iR

2.2 BRAdBE R
B R B 5 A A e 2 B S 5 R B

176

FLIE SR AN 3 s . S50 I B A0 e o A )2
T HEAE AN 8 43 be i B4 ™ F KON E R i
(AR B 38 27 AR AT 224 Jm) B e T AL, (& A
BH 0 W40 B Ak, AR S F R R AR X 2 R L SE R
FRRIABEE A 1 N1 s JFIFIR =00, #E 1 s ~35 s
P, B R M 100% [ 5] T 88. 88% , M %% i M O
FEET 7.0, M55 63N AR B FE 114 A8 T B ARk
T2 ,4 min I AHR EE N 8. 54, JF4E 19. 94 min
SRENE 85 BE WA 12, 99, SCIG A G L A B T
19.13% .,

BINSHANR 2 iR, W& M AE 4 min J5
(4 3 A SEI A LG 2 BESF- 3 {2 8. 54,20 min P
B KM LU 25 B A R SR T Oy 12,99, /)
T CCAR-25-R4 [ff 55 F 25 V #7042 tH 1 4 min J5
FUIE s B AN I 200 B2 vE . i 2 B B A B
AR IE A TR R R I, 447 5 CCAR25. 853 I
GB/T10671-2008 [& {44 4} 7= K 1) b ' 25 B 1l 36 T
R R 2 R



2022 455 1

TEHETE, 4 S G BRI S BEA A B AR 5 A AT A A4 B A AR P REDIE 5

(a) SEHHT

(b) LR

3 RRARERIEETEXEE

x2 RRRBERRBESY

g 20 i M EFURCKIL 4 min PUOR: 5Lt
P Ko R OKHOCEE Uk

Gl (Dm) (tDm)/min (*Dm) /%
=X 1=
Iﬁ;'“ﬁ 12.99 19.94 8.54 19.13
R

2.3 SEAPPRHRERR + BRI B

K Bt e o 2 T S BEAR LR B o AL S
Pk, BRI & 2 5 M RE e ae b . A5
1 B A R O 7 B SR HITJS RO HLIE AR AN 4 f
ANo AEJE M T, B i B R A L B2
TR BBAR , A SRS LT AR AT I B IR , (H A
W A R AL , A SRR S LR s T A
PR B R IR , )2 A BRI , (H AR (AL

< Ve N S

PSERFAE R S . LR, N 1 s JE R 8R 7™ 0, 76
1 s ~42 s NEHBIEZM 100% [ 5] T 90.91% , -
PIAHES M O FHEI T 5. 53, 05 85 3 2 F 00 25 B 11
AV L R 2 PE AR Ak, 4 min B 4 S 34 08 25 BE Ry
8.97,I11E 19.97 min 1k 5| 45 40 %5 FiF 14 83. 73,
SEERA B B R IAE T 9.6%

KIASHNLE 3 Fiw. AA1FFE 4 min J519 3
AL LG E RO 8.97,20 min Py
S KM LG % BE Dl 83,73 M LK OB % B I N T
CCAR-25-R4 [t F 25 V 34042 B9 4 min J5 00 1
DG BE AT 200 142N, X W A BEAR
+ PR AARE A R A G Rl 1 A B I, RF S
CCAR25.853 1 GB/T10671-2008 [& {41 J 7= 4K 11
bl %8 B0 ik rh R AR AR 2 RS K

(a) SEHHI

(b) LIRS

(¢) FHe

B4 SEMBENR -+ BARSHLRATEXLE

177



ALl B oie

ELE 144 1)

R3 EAMRER+ RARSHEESH

20 min P&t AFEA L 4 min AR SLIRAY
KREUGEERE SemBERE KHOUHE  FE#HK
(Dm) (tDm)/min (*Dm) /%

SR
Eqis

apk
BERT + g 83.73 19.97 8.97 9.6
fi e i

3 ik

1) JA8E BE S B W, SbE BE AR B PR 35 A L A2
FABERT + B tABe & AR 4L 5 45 F 78 4 min J5 1 20 min
PR R R R OO 58 JEE B BT 2 {E 2 /T CCAR-25-R4
BfsR F 25 V3R 1 4 min J5 A HORHE AR
1f 200 HYEESZHEN] . X =Rl B 1A
FEREIAE, 457 f CCAR25. 853 Fil GB/T10671-2008
(B (A A A7 A ) L D' B a7 3k wh WA ) A 2 S

2)) S BEAR A A AR B 7 o T B AR AL
ST b B AR S, SR BEAR 1 JA EE G % T 4 min
H 1) 58. 36 A E] 8. 97,20 min PN K4 {E t DA 183.
60 [ 2 83. 73, 33k 2 W] Bl PR B 55 A RE A R AR
IR BE A2 T S A MR RO A, AT RREARG T
SR BEAR A AR L O B A OB TGEE R

S 30k

[1] #)is. H—RKBENE SRR [J]. s
2, 2008, 29(3) : 596-604.

(2] BRAAR. EAMEHARSG KA L [T]. a4,
2008, 29(3) : 605-610.

[3] kbR, w7, K. BReFdErgonig & MR AR &
JRBUR K[ T]. 4G A& ML, 2004, 1(50)
50-53.

(4] MEE ABREE LIRS A F 005, & e AY [ P= i
HEQHAR R — VTR 4 & RN AL T). B
#,2016,34(8) :100-102.

[ 5] ZaA, &0, 500, 5. TkeT 4k X2 A4 RHEZE T
U R [T ] A R EF4E,2014,3 :33-35.

[6] ARHE, LIRT, BRIKRS. RILE SFRIEHIEAT
FEMIR[I]. AEFSIR, 2010, 24(11) ; 94-96.

[ 7] Hk3 S0, 6K, R E KR AL G MR AR B
PR [T]. EAMEAR, 2008,25(1) : 2-10.

[ 8] XUAFE RALE M EEHE ML B R AR A0y
WIERLI ). i bniide S s, 2012, 1. 8-11.

178

[9] BURNS L A, FEIH S, MOURITZ A P. Composite
properties of carbon-epoxy laminate in fire [ J]. J Air-
craft, 2010, 47.528-533.

[10] FEIH S, MOURITZ A P. Tensile properties of carbon fi-
bres and carbon fibre-polymer composites in fire [ J].
Composites Part A: Applied Science & Manufacturing,
2012, 43(5) :768-772.

[I1] BRI 5023 S s HLER 1 B i 5 0 5% i R 20 #r
[D]. Kt A RAURF, 2017.

[12] sk, kR, £, % MR K AR d S 5 %)
F L], PRk SR, 2017,36(9) : 1909-1311.

[13] SBEBE FRERYUE A ER AR [T]. s
BlFHAR,1995(6) :17-19.

[14] MARIA W P, DOROTA W, WERONIKA G, et al.
Functionalization effect on physico-mechanical properties
of multi-walled carbonanotubes/epoxy composites [ J ].
Polymers for Advanced Technologies, 2011, 22(1) ;48-59.

[15] DAO D Q,THOMAS R, JOCELYN L, et al. Thermal
degradation of epoxy resin/carbon fiber composites: In-
fluence of carbon fiber fraction on the fire reaction prop-
erties and on the gaseous species release[ J ] . Fire & Ma-
terials, 2014, 40(1) :27-47.

[16] MARIA W, DOROTA W, WERONLKA G, et al. The
effect of the surface modification of carbon nanotubes on
their dispersion in the epoxy matrix[ J]. Polish Journal
of Chemical Technology, 2011,13(2) :62-69.

[17] &7, 28, Wik, 3. ARREIGEIF T i 4t/ 26
AEGMEREMERE LRI [T]. A RER,
2010, 27(6) :16-20.

(18] skHare, fe ¥, Zam. WRETHE/ I EMIRE G M8
AIRECE LR T ] e Rt e R 24l ( A SR B2
RR) , 2007, 34(5) :523-526,539.

fEEE N

mitic .8t TR, TEZAALT @ EMR B K
A K LAZ, E-mail; shenshiyuan@ comac. cc

FXE B, M+, TEHRATE: B RKERELEF,
E-mail ; tianchengwang@ sau. edu. cn

R B B M, HEAIEF, TEHRT A EMRTR.
v A R AR A2, E-mail; songyang@ comac. cc

B B 3.0E,MER. TR EREE BE
[ &A%, E-mail; hanfeng@ comac. cc

BHEE 3,0ML,5BIRIF, TRZHALFT @ EREE.
a5 sk EAAR X . E-mail: fengzixin@ comac. cc

B OB HERAERFH., EXMATE:BKGRE
,iEALE 4, E-mail; zhiwang@ sau. edu. cn

i

Fe!

=+
[

W H



2022 455 1 4] TEHETE, 4 S G BRI S BEA A B AR 5 A AT A A4 B A AR P REDIE 5

Research on smoke performance of composite
airframe wall plate and thermal acoustic insulation
blanket derived configuration

SHEN Shiyuan' *  WANG Tiancheng® SONG Yang' HAN Feng' FENG Zixin' WANG Zhi®

(1. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China;
2. Shenyang Aerospace University, Shenyang 110136, China )

Abstract. This article reviews recent studies of scholars in the field of thermal properties of composites at home and
abroad, sorts out the similarities and differences of these studies, points out the vacancies and deficiencies in the
research area, especially in the airworthiness level. Taking the composite material fuselage wall plate and thermal
acoustic insulation blanket derived configuration as the research object, the smoke performance of composite materi-
als, thermal acoustic insulation blanket and their derived configuration were systematically tested according to the
CCAR-25-R4 and GB/T10671-2008 airworthiness standard. The effect of the performance was compared and ana-
lysed, and the applicability of existing airworthiness provisions and compliance verification methods were discussed.
The results show that the composite airframe wall plate and thermal acoustic insulation blanket derived configuration
can meet the compliance criteria proposed by the current airworthiness verification method, and the thermal acoustic
insulation blankets effectively reduce the smoke specific optical density and smoke release velocity.

Keywords: Composite Material ; Derived Configuration; Fire resistance airworthiness; Smoke Performance
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