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Current Situation and Development Tendency of
Thin-ply Laminated Composites

Kang Xinran, Zhu Shuhua, He Menglin, Peng Xinwei, Zhang Huasong
(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To study on ultrathin-ply carbon fiber laminated composites is a new research trend in recent years.
The study of this kind of composite in our country started relatively late and the research direction is nearly sin-
gle. To comprehensively summarize the research status is helpful for the future research and making a clear re-
search direction. Numbers of experiments data compared ultrathin-ply laminated composites with normal lami-
nated composites are presented, including unnotched tension, open hole tension, compression, mechanical con-
nection, compact, fatigue and environmental influence experiments. It shows that the laminated composites
made from ultrathin-ply prepregs are of a great advantages of damage resistance, i. e. it can defer the happening
of fracture and resist the expanding of fracture. It influences the performance of laminates and indicates a good
application prospect.
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Fig.1 Schematic diagram of carbon fiber

prepreg manufacturing process
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F1 T300-12K 64 AR5 S HOou 1L
Table 1 T300-12K parameters comparison before and

after the expansion of fiber prepreg
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Table 2 Basic mechanical properties of epoxy 5228/ T700 composite materials

;A
masn e
B P33 EACETSL EACEAC WA e o EYgE ) ) I=1150:007))
58 /& /MPa HE/GPa s 58 /8 /MPa & /MPa B/GPa 58 & /MPa
ERWER RT 2 467 130 0.318 1296 1679 127 103
BB R RT 2 554 138 0.302 1061 1 896 131 97.6
#3 WG 5428B/T700 H & # B EAR SR
Table 3 Basic mechanical properties of 5428B/T700 composite materials
i3 3
marp R
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RE/MPa  #HE/GPa “ RE/MPa HE/GPa B /MPa &/GPa IR/ MPa
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Table 4 Mechanical properties contrast of composites material before and after spreading

PR
Rabtn ﬂﬁ PMBH  AREH  BREEE  BARe  YEES  SHE ThE  RENY
WBE/MPa #E/GPa  WE/MPa #R/GPa #WBE/MPa  /MPa  R/GPa  BE/MPa
B HWE R RT 918 56 775 56 709 703 127 60
BEHE R RT 1169 61 1210 63 663 683 131 70
2.2 ESHARAR
1000
WEAER, % B S EMBERIETR NS
T BEREAT T LB R S WK, M40, R. Amach- T /
er 40 x4 M4OJB B FIBREF 4 22 H R T 55 I B T %
BRALETOREZ R TR TP/ B4 T 2 o /
B E A SRR SRR TRNE ia —
T B 5 PR 5T, 45 SR 2R 0 W 240 5 19 2 AR RO B 3R o/ L
BERET 107, HRA RIFMTIET#4E. . . . .
—l:;f@ m*ﬁ%ﬁ?ﬁ%%*ﬁ H_’, , R Amacher %[5] . 0 0.005 h(;;’;)/g 0.015 0.020

S. Sihn &5 X B0 K BA , W2 1L 5 B B 4F 4 2
BHEHRERET 10% E, RAFEKHE,R. Am-
acher 21 % I E M40]B BR&F 41635 44, S. Sihn
R FIR R MRSOK Bk £F 4 36 3R 44 , T 9K 52 ¥
0 X ESEM R MR T700 Bk 45 48 35 58 44, %
THENERLENHEAYRERT 5SS 415RA
RIRENE R, BB it — B

HAKRGEBRE SHELE BRI LETR
BHE B AP T R B0 AR v X BRIt
g5 %t iR B8 FOHLAR & B 5 HLIR IR ¥ i, 2L
JFREHRBEAIHRISESE 8 hin/ ERERNLW
RERES , BERE T HHEE, B, rig 358
R RE D WAl T EER .
2.2.1 ELHRHEAIXK(UND

T. Yokozeki %' )\ 3 2 ¥ G X E WM 6L A
B, X kA4 2 S AR T R R 5 E A
BALEE MBI, BRE B RAZE
B ABEET B REE, I 3 it R
H 2 H R )G BBk & 4E TR 6L 2 R GRS B
WM R HY R, MR T B XT 4 R 1
A R R ER LIRS,

B3 ET#ffiABsRE

Fig. 3 Unnotched stress-strain curves in tension
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Fig.5 Stress-strain curves of thin and

thick laminates afterstatic loading
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Fig. 6 Contrast of ultimate failure after

open-hole tension static loading
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Table 5 Test contrast of mechanical connection strength
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Fig. 9 Contrast figure of mechanical connection test
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Fig. 10 Cross-sectional images of impact damaged laminates
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Fig. 11 The contrast figure of residual compression

strength after impact damage
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Fig. 12 Load-deflection curves in indentation tests
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Fig. 13 Fatigue load-cycles curve
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Fig. 15 Residual stress-strain curves of UNT QI thin and
thick laminates for static loading and after 50 000 cycles of
fatigue loadings at a stress level of 483 MPa
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Fig. 16 Contrast of tensile stiffness of various
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layer after test results
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