F21HE FEeow Moz ¥ M Vol. 27 No. 6
2006 4 11 8 ACTA AERONAUTICA ET ASTRONAUTICA SINICA Nov. 2006

X MEHE :1000-6893(2006)06-1194-09

EEEa#Me z-pinning EFR AR HFH R

IEE, KR
(REBERE a5 THE%E, IF kK& 116026)
Advances on Modeling Through-the-thickness Reinforcement

of Laminated Composite by z-pinning

SUN Xian-nian, ZHENG Chang-liang
(Electromechanics and Materials Engineering College, Dalian Maritime University, Dalian 116026, China)

W E: zpinning HARRH 20 HE 0 FRFPRREXRN —FHBRESHEHHNERNTHEMFHER. I
FHERELERERARAES /DT S5 z-pin, BERSHRY 1 DR EEROERE T ILE WD 50%
mAKRREBE T ENBRSE FAREREAREALEREN > RBURABHL. R,z pinning
REZHMBEMEREAR , MRA FANBEEARAS . XAFAZTNL BETEH T ZRRERA. Bk,
X—BERELFRZEFHZIER HE-BRS MXESHNEHPRAATHA. WEALT z-pinning 3%
RO LZHRLCERASRX —SEAN A EFRA S LR RE N2 00 TIEGRFTHR X BT 2-pin
HEFTAMARIEHT TRE.,

X@iA. BEEEAMN; z-pinning; 48 BEMEE, 5294

RHENHKSG. V257 XWIRIAE: A

Abstract; Through-the-thickness reinforcement of laminated composites by z-pinning has attracted more and
more attention since the middles of 1990s. The insertion of z-pin, with the volume fraction of fibrous z-pin
less than 5%, can lead to an up to 18-fold increase in mode I fracture resistance of the z-pinned polymer com-
posite laminates, with a retention of 91%-98% the tensile and 100% of the compressive strengths. There is al-
s0 a 50% reduction in the delamination area after the low-energy impact. Compared to the other reinforce tech-
nologies, such as weaving, knitting, braiding, and stitching, etc. , z-pinning is easier to be manufactured and
controlled in its quality, which has been applied to some engineering structures in aerospace industry in recent
years. In this paper, the z-pinning technology is briefly described and recent advances on modelling the me-
chanical behaviour of z-pin is reviewed.
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