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Fabrication Methods , Mechanica Behavior and Applications
of Boron/ Aluminum Conpogtes

Zhang Xuhu Hu Xinhua Quan Shengyong Zeng Fanwen Wang Xiang
( Aerogpace Research Inditute of Materids & Procesing Techrology Beijing 100076 )

Abdract Present datus of domegic and overseas sudies on B/ Al compostes is summarized. Its principles and
fabrication techniques such as hot-presing bonding method , irfiltration method ,etc. are badcdly reviened. The dfects
of parametersof hot-presdng tenperature , pressure , time and circumgtance to mechanica propertiesdof the B/ Al conpos
ites and boron fiber itsdlf are analyzed. The performance and gpplications of B/ Al compostes in aviation and aeroace
are introduced in detail. Domedic B/ Al conpostes made by hot-pressng method have reliable mechanical properties,
and its tube and prdfile products have reached the dage of gpplication. As a reault , the succesful fabrication of the B/
Al conpostes dffers a candidate advanced meterias in aviation and aerogpace indudry.
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Tab.1 Parameters d hot-pressing bonding
/ /MPa /min
450 500 >70 >70
Bordc 500 600 14.0 70.0 3 180
* 1.33x10 °Pa
2.2 ( )

— 21



2 B/ Al ‘T
Fg.2 Patid rerforcement® T' shgpe B/ Al by
irfiltration method

®60 mm = 1 200 mm x 2 mm P40
mmx1020 mmx1mm ®34 mmx1 020 mm x 1 mm
( 3)
( 4)

3 B/Al
FHg.3 B/Al tube

4 B/A

Fg.4 Different shepesd B/ Al conpodtes
3 BA
B/ Al
. ( )
5 14 2 B/ Al
B/ Al ,Ken  Metcafl”
: (Mg ,Al) B 0
-AB, B - ABgp
, B/ Al
, 9 10
B/ Al
, Rosen
ZAneben , ,
K- F- Karlak F- W- Coss
mant®! B/ Al
, 50—/ O B/Al (6061—0
60161 —7) FBMV
B/ Al
2000 1

g © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



tog- B/Al
g6d- £t
s2d
§690-
=552 ?
B4
Tr
276
138 e
o
0 01 02 03 04 05
FiaE /%
5 B/ Al —

FHg.5 Typicd dressgan curvefor B/ Al in
longtudina tenson

17 B/Al
=iR

O —o3 o044 06 08 1.0

3 /%

6 B/ Al —
Fg.6 Typicd dress gan curvefor B/ Al in
transverse tenson

110 B/Al
=R

30 G0 50
e’/ ¢ ° >
7 B/ Al

Hg.7 Tendon drengh for off-axis loading B/ Al

2000 1

Y A
276l ~=7-
s
207
ﬁ B B8 FE 45
# 138}
s
69}
5 30 60 90
e/ <)
8 B/ Al

Fg.8 Hadic nodulusfor off-axis loading B/ Al

ook . B/AI0") ]
T Fu
-~ - iy 4
= S0f
N~
M
& 60}
g
i‘i40_
|
™ 20}
0 L I L L
0 38 93 150 205 260 315 371
BE/C
9 B/ Al

Fg.9 Srengh and modulus vs temmperature of B/ Al in
longtudind and transverse tenson

100} E&Er
£ 9o} N~
o~
*80' ~\ -“-—__‘
70 N F'L'*’7 o~
82601 F.;' S~
5o} T
B 4ol
b
30}
K S
%737 -18 38 93 150 205 260 315 371
#HE/T
10 (@ 9°)BI Al

Fg.10 Srength and nodulus vs temperature of B/ Al (0°/ 90°)
crossply in longtudna and transverse tendon



s
=0.1.K=
§ 830 ﬂrﬂ%ﬁf
5 760 =
*él 690 o
g 620 o
» 552 =<

483

Mo 00 10° 10F 0 16”

AR R/ K
1 B/Al

Fg.11 Gondant anplitude fatigue of B/ Al longtudind loading

PR H1(Frx YMPa

12 B/Al

107 10®

1 10°
PEARE/ R

Hg.12 ondant arplitude fatigue of B/ Al transverse loading

2 BA

690[
O~
SO ——
552} ~q
£ ad
ZE 414f o0 \E
B & 40%(100pm BE# )RT
© 60%(100um ).RT
276} & 60%(100um %g y205°C
{ R=+14(0°/907)
O TOF 105 10
PR KB/ &
13 ¢/ 9O - —
Hg.13 Longtudind tendon-tendon fatigue gress drain curves
1727
« 138
[=%
3 o ©
LE 0 ‘D\..\\\ o
103 840%(100um B ), RT 0O T—~~_ _
0 60 %(100um H4% ),RT O
0 60 %(100um B £ ),205°C
0{ R =+0.4(*45") )
10? 10° 10* 10° 10° 107
TR B/ K
14 45 - —

Hg.14 Longtudind tendon-tendon fatigue gress drain curves

(Vi = 50%) "
Tab.2 Room temperature properties o (0°) B/ Al with 50 % filament by voume

/ MPa /| GPa / MPa | GPa / MPa | GPa I MPa | % gon 3 /10°8K1?
(o8 1100 235 1215 207 69 66 126 0.5 0.6 0.23 2.7 5.8
(o8 110 138 159 69 66 126 0.6 1.2 0.17 2.7 19.1
o/ 9 483 145 607 145 103 - 96 0.67 - 2.7 -
o/ 9o 483 145 607 145 103 - 96 - - 2.7 -
3 BA
B/ Al Tab.3 Ted resultsd B/ Al tube
’ B/A /mm / kN / kN
1 200 MPa 220
1,2 D60 x 1200 x 2 200 200
GPa, 10 %
34 @60 x 1200 x 2 200 200
3 5 56 ®40x1020% 1 60 38
78 P34x1020x1 50.7 2.5
o4 — 2000 1
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Tab.4 Physical properties o B/ Al tube

G
/107 6kt /107 6kt IW- (mK) ~* IW- (mK) "t 13-Kt
/ / / / /
-150 20 5 -150 20 11.4 - 150 26.0 20 38 - 100 542
-50 20 6 -50 20 13.5 - 50 38.0 100 40 - 50 732
20 100 8 20 100 16 20 45 200 43 20 1000
20 200 8 20 200 17 100 45 100 1150
200 46 200 1350
* 2.56 g-cm @
5 BA
Tab.5 Mechanical properties of B/ Al tube
K E GPa e |0 / MPa / MPa /MPa  /MPa F I
- 190 255 157 50 1079 1180 69 0.42 0.46
20 255 157 50 0.23 1079 1180 69 1079 0.42 0.46
100 245 147 46 1070 1128 69 0.42 0.46
150 235 137 44 1019 1030 59 0.42 0.44
4 40 %
B/ Al
; , (3 P&WA TRM
B/ 6061AI B/ Al F100
Al , ,
B/ Al , B% 40%
(4) 1968 B/ Al At-
(D) B/ Al las , )
101 , 1.22 mx
, 3 1.22m Al , 0.63
243 B/ Al m,
, B/ Al 150 kg 13.6 kg, Al
) , 40 %
Al , (5) ov—4 B/
145 kg, 44 911 , Al 2.04m  0.76 mx
0.76 m, )
2 (Pratt & Whitney) 51 % ,
B/ Al
JT8D TF30 ; B/ Al
, , (6) B/ Al ,
2000 1 25
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