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ing environments. To ensure enough
the form of 2. 5D braided structures. In

z fiber reinforced bismaleimide resin compos-

¢
ites (shallow bend-joint) were comprehensively tested. Tho&&lc and compressive properties in different direc-

tions, and in-plane and out-of-plane shear property

and compressive module of the warp direction ar

pared and analyzed. It has been found that the tensile

y higher than those of the weft direction, while the tensile

and compressive strenghth of the warp direction are Significantly higher than those of the weft direction. Tensile and

compressive failure modes of the material in the warp and weft direction are significantly different. In case of ten-

sion, the waved warp fibers are pulled out, and the straight weft fibers are split. In case of compression, the

straight weft fibers are broken, and the waved warp fibers buckling happen. The material shows high shear deform-

Wi B8

2018-06-19; RAHH#A: 2018-08-15; M4 H AT iE : 2018-09-11 15:09

W & H AR HE : http://kns. cnki. net/kems/detail/11. 1801, TB. 20180909, 1945, 002. html

HEeUWH:
BIRAEE !

5 A%

E K H PR (11672279)

EAEYS, P, TR, BSOS O A MR R D R X 5 R AE E-mail: wangyanal98833@163. com

EAEYE, MR, BROBIC, 45, 2. 5D MLUE LA R W IR E A ARER R 5w Jy R i SR T L)), B AR R R,
2019, 36(6): 1364-1373.

WANG Y N, ZENG A M, CHEN X W, et al. Mechanical properties testing for 2. 5D quartz fiber reinforced resin composites in dif-
ferent directions and module prediction[ J]. Acta Materiae Compositae Sinica. 2019, 36(6): 1364-1373 (in Chinese).



FEHEWR, 45 2. 5D HLAA SELT A3 90 AR 25 FOBEAS 1R J5 1) 7 27 4 B L5 A A 990 - 1365 -

ation capacities in both the in-plane and out-of-plane directions. Besides, a formula for estimating the tensile modu-
lus of the 2. 5D material was proposed based on the rule of mixtures of unidirectional composites. Based on the mi-
crostructure characteristics of the material, a unit cell containing warp and weft yarns was used as a representative
volume unit to establish the finite element model, and the meridional modulus of the 2. 5D woven composite was pre-
dicted. The prediction results are in good agreement with the experimental results. This study can provide some
guidance for the development of the 2. 5D quartz fiber/bismaleimide composites.

Keywords: composites; 2. 5D braided; quartz fiber; mechanical properties; experimental investigation
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Table 2 Compressive mechanical properties of 2. 5D quartz composites in warp, weft and thickness directions

N Elastic modulus/GPa Strength/MPa
o Warp Weft Thickness Warp Weft Thickness
1 18. 3 21.7 9.1 279.0 570.0 382.0
2 19.1 22.5 9.6 315.0 558.0 390.0
3 19.5 21.1 9.5 274.0 566.0 445.0
4 17.5 22.6 8.1 290.0 620.0 435.0
5 19.4 21. 8 8.8 @ 277.0 584.0 413.0
Average 18. 8 21.9 9.0 @ 287.0 579. 6 413.0
CV/% 4.5 2.8 N&O 5.9 4.2 6.6
O
o
faN
(a) In—plane shear propertiy 2 3
10 4 .
Specimen touch fixture
1
8|
z 6r
=
|
S g4t
2k
L 1 Il 1 Il 1 1 (n e I A e 4a A A . h 3 S
0 05 10 15 20 25 30 35 UL/ RNE R A MR VIR 8 0 R R
AR
Displacement/mm @ TP 9751 22 %
@O Fig. 7 In-plane shear deformation behavior of V-no beam
(b) Out—of—plane shear propertiy BD specimens of 2. 5D quartz fiber/bismaleimide resi osites
5 AN
1—No.1 120
- 2—No.2 5 4 el
L 3—No.3 < 100k AWE :2. .A-A.AI 3
z 4—No.4 = cnem it
— 7 "
E a0 - 5—No.5 § 80 L }z‘_.
— @ v"‘ -
8 {'r
8 60 - “,(
100 + o & 1—No.1
g a0} 2 2—No.2
= A 3—No3
1 1 1 1 1 E 20l ,‘ 4—No4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 / 5—No5
Displacement/mm O§ 0 . . . . .
. " o .01 .02 . .04 ; .
BI6 25D BLSUA #/ XUL IS 5 4 bHH I 4 94 40 A0 @ 000 010 1 O‘f 004 0.5 0.06
. ~ n-—plane shear stress
VBl 1 6 B GRS @ P
Fig. 6 Load-displacement curves of V-notched beam and sho B8 2. 5D HLEUA TE /XD B i 52 A A4 R i P BT V) 8 J7- 1 A il 28

beam specimens made of 2. 5D quartz fiber/bismaleimide

resin composites

AR BB WG B A R P I R A R . D)
SMHLE S5 K T o e A rb s 1 3R AR R O 1) AT
B BGE . WNSRNAE R WIAE AL T R SR A B 2
SPECS Y BTV AR 2R AR b R o A
REIEH TAF. 18 8 o 1l gad B2 il 45 19 2. 5D
BLEUAT B/ XU A i 5245 B ek T oA 59 00 1z g - g 4% iy
2, A8 200 W ST VIR AZ JE BN . 5 AN A B -

Fig. 8

In-plane shear stress-strain curves of 2. 5D quartz

fiber/bismaleimide resin composites

JO7 AR 2 Al R (R 20 B VTR AR 2 S 5
A1 56 1 B T g -7 7 W T S B R Y . X
ARES AR —ER LG . MRR I A
AR S b S UM R A I ORS R T RR A OG . al IR
RV R 1152 0 04 J5 0k TG 1 AR AR B A T P B
DINEI-R A SE A o i T A HERG Y 2. 5D LA &
BB N BT UIPERE . T 4R A AT k. B



+ 1370 -

&7 REIR

FEAR S T7 15 (DIC) 2R JH AR 12 ok #9137 742 0 107 5
IR ARAT Y R . & T B A B BR Y ) g AR
FAORFAIE, A7 R A P 2. 5D HLEUSE G bR I A BY
DI i o At 00 g

* 3BT 2.5D HLLUA B 27 4 1 95 XU B IR
SEARPRNE N | TSP 3T D) BE S B A R,
RPN BT DA A T P9 BT YD AR TR ) 2 06 I
JS7 9 B U 3 RS 2 T B U0 1 B ) R R AR

T BT, W8 B N BT YR - AR £k
Sl 1, T N BT DI 5E BE ] 3k E] 100 Mm@

Bid 3 PR, R IRIE 2%%@@%@5@%@@0
ol i,

% 2. 5D HLEUA S £F 2 3 58 XIS ) il 52 S} 4 T
N B U RE L T A1 BT DI RE .
£33 2.5DHLARZE/NE

HSETY,
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