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Flame Retardant, Antibacterial Properties and Mildew Proof of

Composite Faceplates

SUN Jianbo LIU Qian SUN Baogang GENG Dongbing ZHANG Yi
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract  Antibacterial and mildew—proof prepregs were prepared by hot melt impregnation. Their mechanical
properties, production of combustion, flame retardment , antibacterial and mildew—proof properties were systematicly studied.
The results show that the concentration of composite faceplates’ production of combustion(CO, HF, HCI, NO, , SO,, HCN )
is far below the standard value. It has the outstanding flame retardment property without flame penetration and drippage
of melt, since their self—extinguishment time are all 0 s. The mildew—proof level of all the samples is 0 level. Along with
the concentration of additives increasing, antibacterial property became stronger while mechanical properties were weaker.
When the concentration was higher than 2%, it can meet the standard requirement. To solve the contradiction between
mechanical and antibacterial property , faceplates with the same average content of additives while different distributions
are designed. Those whose additives distributed on the surface exbihit the best anti-bacterial property. The structural
biosafety integration of materials has been successfully achieved.

Key words Antibacterial properties and mildew proof, Flame retardant, Production of combustion, Mechanical

properties
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R 4T 25 TR L R FH BRI v 1 25 0 DA B 8 TR R
K A2 - R RE T 200045 17 T700/30 E i g 52 G 44
B, FR G MR R BT b & R T2 A MR g
14052 M) LA K e BT 917 25 70 B4 A7 6 T M RB R =2 )
1 SEIZit
1.1 E#HRS5NEEE

T700S—12K ik £F 4 , H 78 Toray /A &) ; 7 %1 JIg
602, A il ; b g B & F , LAt 8w KR BHE A R 2
F) s PMR B 5 89 5 AR L 5 MTS65/G L1 fig
FHRLSZEG HL , MTS 28 7] ; SDB %I NBS 46 %5 2 1 14
VLT A HTES ) s 2S¢t 2 T RE A e A,
It BT R 2= B AR ARG o0
1.2 #HR&E RN

(1) J1 2Pk AR - 3237 440 mmx240 mm T700/
602 TiliZ K, FERA A 4 32 12, )2 A4 LR 2
mm , 5 2 F B R [0°/90°/£45° ], 5 B 45 19 5 A 4
A F2e AH S b o i T RE , 43 51l 4 B GB/T 1447
—2005 ., QJ1403A—2004 . GB/T3356—1999 . Dq281—
1996 FEATHAH s 25 M A sy bl pEae It . MkdiE -
AT 43 A& BT B B R & i 0%, 1. 0%
2. 0% ARl

(2) BH#A B 25 1k RE U AF < 387 440 mmx240 mm
T700/602 Fi ikl , B HAR A4 8 )2, 2 G4 LR
0.5 mm, i JZ 1 B} [0°/90°/+45° ] ; % i HB5469—
1991 M3 T700/602 &2 A A4 K AR A 7K (HE B M 45°
ARSI ; Fi IR HB7066—1994 32 T700/602 %
A AR A BRBE 7= 1) 5 7 3R QB/T 2591—2003 i
T700/602 & A A4} i AR e 8 7 68 4% B GJB150. 10A
—2009 M3 T700/602 & & 44k 1H M B B Mg . K4
IR Ay AT T B R R R 0% (1. 0% M

2. 0% BIANTRIARE , gk 1 7R o
F1 AR
Tab.1 The sample list

15 H ngiﬂ il S # i?g
0.0
PIER T 1.0 [0°/90°/+45°],, 2.0
2.0
0.0
BELAR B B P 1O [0°/90°/+45°], 0.5
2.0

(3) GBI ICRE - O T HUBRHL B B 0 A [R]
A Xt FH0 R By B R RE RS MR, Bt AR A [R) A 235
PR BT B 20 P 4 S R N 1. 5%
(a) = F H & BT B 8 1. 5% M BUR B 4% 5 (b) R
1T 4 2 /1357 3. 0% T B 5 % 57 U R B, ol 42
g —

I AS 2 B B 7 2 70 R R s (o) 6T 4 2 R
Pt TR 7 2 9 TR R B, e 4 )2 B 5 3. 0% Lk Bl
PR ; (d) T 6 )2 75 2. 0% L B B 7557
T A B, TP 2 2 B R B B0 TR B R R IR R
A5 (e) FR1HT 2 J2 Fa AN S B b 97 25 700 TR ARG B, o
6 JZ M 7 3. 0% B i By & 1 B BHH B . FLARGn 3R 2
B, B A s B R s 1 s o R Bkt #
SR 2 2 1Y 440 mmx240 mm T700/602 FiiEk}, 45
Pt b Al 8 )2, )2 A R4 R 0. 5 mm, BlZ A EE N
[0°/90°/+45° ] ; ¥ I8 QB/T 2591—2003 i T700/602
52 AR ORI AR TR PERE ; #2 B GIB150. 10A—2009 il
1K T700/602 5 4 A4 Bk Az b5 5 1 g

*2 smgitRER

Tab.2 The sample list for structural design

R RE AR I

- R A5 N 55 3.0%

' (07207457, L

s 01000 045" BRI 18 3.0%

: [ 4571 BB R B
e RHE T RIZ & 2.0%

1.5-C [0°/90°/+45°/-45°], SO T
o BRI 5 2.0%

1.5-D [07/90"/+457/-45"]

U By 8 1 T

TTTL L LI g PP
Pl oo i [Pl 3 00 S R
Bl S5HihiAres 2R
Fig. 1 Schematics of structural designed samples
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FHU 0 B R S A KA Ag”, BOfE SEM R o i
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Tab.3 Mechnical tests for composites with different percentages of antibacterial additives

WHPIE oy By T By o E.y T By Ty, By T By Ty Ty
F&H/%  /MPa /GPa  /MPa  /GPa  /MPa  /GPa  /MPa  /GPa  /MPa  /GPa  /MPa  /GPa  /MPa /MPa
0 793 49.5 798 511 635 63.3 644 69.4 906 445 901 428 590 560

1.0 750 44.0 754 449 523 47.4 492 46.8 887 422 797 394 641 545
2.0 679 40.8 727 409 533 48.2 470 47.1 781 39.0 752 375 471 584

R
L4

El2  T700/602 A [RIHT 1 By 25 57 52 A b4 Ak T AR S8 3 T

Fig. 2 The interface between carbon fibre with the epoxy resin

2.2 BRIEF=W

IR AR B BE 5 P P= 42 i €O HF . HCI, NO, . S0,
HCN 45 6 Rt SR & sl e 25 SR AN 3R 4 s BT
B A B S LA AR B A/ COVHCL G, Hof
Tosem . XEHPIEPIEA T S A CHCTR X
— S5 RN A B T B 0 R AR AT Y . B
RGBT R AR LS M B v

R4 T700/602 BREEF=H R
Tab. 4 Results for production of combustion

WiWp;  co/ HF/  HCU NO,/ S0,/  HCN/
EH% 106 10° 10 107 106 106
0 27715 - 3417 9+1.7 0.3+0.6 2.3+0.6
1.0 403%15 - 43225  12z1  0.7#0.6 3.7+0.6
20  420£30 - 6+3  12.3+2.1 03206 3.7¢1.5

D AR MERLE CO<3500; HF<100; HCI<150; NO,<100; SO,<
100; HCN<150,
2.3 PEHBKIERE
F 5~ 7 & T700/602 5 A M R AR FE K- 3
B A45° T B RRABRIE L
5 T700/602 7K I 75 5] PR &2

Tab.5 Horizontal flame retardant results for
T700/602 composite

MK U BB JIEEE T W

pA| /% Is PEES /mm S SEHR ML
0 0 0 0 JekE Rl 7%

7K 1.0 0 0 0 TCHE R V%
2.0 0 0 0 JekE Rl 7%

A AT RR AR TS [R] LU A5 04 5265 4 Rk T A 3
TCIe Rl V&, AN [B] | N & GE R B K- 34 K
FE AR Sy 0, e WIHT IR B B 50 00 5 ) ATF 1A R
PR R T AT ;  ER bR I 45 R A5 B AR R 1 258 .
AR 45°T KRBT 34 A JE IS ] B 5 Bt T B 2 R
B2y (T2 [ (E 3 B v vy A i DIV e 2 M
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&6 T700/602 FEH 75 6] PRI AE

Tab. 6 Vertical flame retardant results for

T700/602 composite
M3 ) AR FHBeE RO
J7 1] 1% i ] /s K /mm  ZUART /s
0 0 80 -
Ml 1.0 0 70 -
2.0 0 87 -

&7 T700/602 45°75 [5) BEIA T 8%
Tab.7 45° Flame retardant results for T700/602 composite

HRES EpiE CFHAE BB JawsE
J7 1] 1% Fif ) /s ] /s Ti
0 0 0 KT
45° 1.0 0.6 0 KEFiE
2.0 2.6 0 KEFiTs
e R BHARPERE -
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et AT TR 7 % ) R S IR R P RE
&8 T700/602 HIEBI B ERENIXE R
Tab.8 Antibacterial test results for T700/602 composite

PUAPIER SR OEER KB HE&k B
ErEl% WA % /% /% Egy

0 75 50 0 0

1.0 99 99 18 0

2.0 99 99 85 0

3.0 99 99 87 0

VE:1) 0G-Totk K bR RAEE AR K
2.5 FBMEEEES hF LML
H1 Bt 52 G Rk TET A 0 B D 8 AR A R
T, 2 A A RL T AR 7 2 1k BE A S B A (3R 2
KW 3) R T e — e, BTt T LR A [R] 45 44
EHREE, 2 4 N 1. 5-A.1.5-B.1. 5-C 1. 5-D
(£2) . WHEFHHUR B8R & #I R 1. 5%, AR
S : (1) 1. 5-A 1. 5-C HP &4 5 B B e By 25 77 1Y
TR R o3 A A2 22 )2, 10 At D) 4 A7 7 1T A 3B 5 (2)

1.5-A 1. 5-B #iR kP R B B By 25 0] & 5 3%,
Mi1.5-C.1.5-D N 2%, *F X $e85 4915 1T kE 5
424 1. 5% Sl E A5 B AR BT By B 4 2R, AT LUk
I« S v P T 907 e R 5 e A R T B URE (1. 5-A
L5-C)HA B F bt ae , £ =T 2H
1. 5% FHIZ B 0 (R 9) o ST LUE o it 451
BV AR BHT 14 By 2 1 B 5 1 2= VERE , SE B A
WYyt —Ak.
x99 SEWIETHAEIE B
Tab.9 Antibacterial test results for
structural designed samples

PORPIREN G OMEHRE  KIAFE AOSHE  Bis

% A% 1% 1% 1% 3
1.5 99 99 49 0
1.5-A 99 99 75 0
1.5-B 34 28 11 0
1.5-C 99 99 82 0
1.5-D 3 39 12 0

TE: DO TR R R A K .

—-o- Longitudinal Strength
700 1200, -o- Longitudinal Modulus
80014 o A -A-Lateral Strength
o :A>é<n g 600 \ o 5 1000+ A - Lateral Modulus
] g — 0 a
& A>ﬁ O 500 KE_A\Z C s0f SpeTaTsn g
< s 70 s
& 60 ¥ % & 45]
2 50{T— S 0] © 2 ¥=—v—o
Ea? @"\-U-—qs@\ . \ w40 .
5" 401 v o B e =0
301 50 \@ g 35)
T T T T T 40 T T T T T T T T T T
0 0.5 1.0 1.5 2.0 0 0.5 1.0 15 2.0 0 0.5 1.0 15 2.0
B & &% B & &% B & &%
() L (by J48 () &k
K3 i tEreiliss
Fig.3 Mechnical results for composites with different percentages of antibacterial additives
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