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Stitching effect on the mechanical properties of composite beams

Chang-Hun Lee, Won-Sang Nam and Seung-Wook Song and Joon-Hyung Byun

Abstrac

t

The stitching process has been widely utilized for the improvement of through-thickness property of
the conventional laminated composites. This paper reports the effects of stitching on the flexural and
interlaminar shear properties of multiaxial warp knitted composites in order to examine the performance
improvements. Considered parameters are as follows: the stacking regularity of the multiaxial warp
knits, the stitch spacings, the stitching types, the stitching location, and the location of compression
fixture nose. These parameters have little effect on the flexural and interlaminar shear properties,
except for the case of stitching location. Stitching on the 0° fibers showed the lowest flexural strength
and modulus (12% reduction for both properties). The stitch spacing of 5mm resulted 8% reduction in
interlaminar strength compared with 10mm spacing.

Key Words: Stitching, multiaxial warp knit, flexural test, interlaminar shear test

22+9

A g4 o]t} [2]
3abe EAleE B
st 57 weke] A

) JJr E“LZH Az
4 (shell) B*EH
ULXHE_L

o _|
=
N
(l
&
8.
5
"
.
<)
s
=2

=
b

T @EA9TY BgAE 1%

*%

AU, DR

-216-

o2 HI"E ¢ QdedH, o HYIixes HAE
(textile) T2 F Ax7IE9] Mdo] A= ofof &
o @A AEED e 3AkY AE ZEEL 3
Al braiding® weaving, stitching, knitting® 2 5

F gled, o] & E’— =& HE449 stitchingF 4
< 2D ZElEd 23 2482 wdsty) gl
ZEL AY A=z }% ot Welel Hls) ghg
3 334 T2E 48 4 AT

2E] %] (Stichy8 B8 71AH 54 EH
& @77} gol AW gov EFBMW
Multiaxial Warp Knit) S &5 g ﬁ-’r‘%»}

= o$ =2t} Fig 1914 2E nupe} o] t&
AU BRAE oY zZE= uﬂ%-\a Aol 8
b %7z dzd FERA AH 230 §lo
AAH Exo) $58n 0461 1 U2 knit
5o} Q7] uEe) HE A z}%o} Ssatnz
g8 BEA F2E0 Bol 4T Yk

B =RoAE g 23 e Hgo)

2 2gAe 22 2 2349 =42 7o
24, BEAY B da 26A ans
Astmat gt



Fig. 1 Fabrication of MWK.
2. AlE M=

2.1 chRgEHE &
2 dFA A BAAE (F)sgatze
frEl A& DBLT8502. 2 A [0/-45/90/45] A4+ wl<
& 7M. A A& FHAAE st "Wl
mzt Nz OE #719 A4FE FAEY dn
knitting A3 93 FAXN2R o= AF Tl
HA0] A7A Hdt o] BAL EYPANER 4
Al = 2] FHoh (Gl I # oz
A g+ Ak
t DBLT850 3 E7&
Z(symmetry) S WHE
DBLTQ} ThE [45/90/-45/0]

o) EREEL)

of
o

rir

[o

e

E

>~

4 28 op

t

[s3}
AA

PN oo ot

2=
e
g

{0/-45/90

22 %
DBLT-4 0= A oA wet 714
EAo] getd £ glomg Fig 204 BE
vpo} Zo] F A4 g HY &, 0= ARV F
A wFger FYIF HA ﬁﬁn@lﬁi Bl
(regular stack) © FZ9 992 wWl¥ (random
stack)® TEE nEETh 2 HFo] 4F

2 US| 9 ABS FRUAZ o

EN
©
S|

Py

b) Random stack

Fig. 2 DBLT stacking types.
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c) 0° fiber stitching

Fig. 3 Stitching .
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Table 1 Cases of stitching and testing parameters

Case RE05: RE10 {RE10-M:RE10-A i RE10-H
Stitch
spacing, mm |5, 10 10, 10
(axial, lateral)
Stitch general imodified general
type lock lock lock
b | e® e
yarns ¥ yarns
Loading - on stitch
point between stitch hole hole

Table 2 Flexural test results of non-stitched
and stitched samples

Flexural
Case Strength Modulus
(MPa) (GPa)
Non- RA 527 (£1321)  18.65 (x0.190)
_stitched | RE 518 (+1191) 1823 (x0211)
REO05 524 (x22.80) 18.70 (+0.682)
REI0 525 (+19.68) 18.70 (+0.278)
Stitched | REJ0-M 510 (£4220)  17.30 (£1.077)
RE10-A 461 (£7.630) 16.50 (20.422)
REI0-H 530 (+13.85) 18.00 (x0.434)

-218-

Table 3 Interlaminar shear strength of
non-stitched and stitched samples

Interlaminar Shear

Case Strength (MPa)

Non- RA 57.8 (£2.290)

stitched RE 556 (£1411)

REO05 529 (24.010)

RE10 574 (£1.218)

. RE10-M 565 (£1.100)
Stitched

RE10-A 55.8 (£2.640)

RE10-H 55.0 (£3.570)

b)
(a)

specimen; (b) Interlaminar shear specimen.

a)

Fig. 4 Specimen after tests: flexural
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