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Abstract

Composite materials have the advantages of high weight reduction efficiency, high specific
strength and specific stiffness, and have been widely used in aviation structures. In order to cal-
culate the interlaminar stress of composite laminates, a three-dimensional finite element model
must be established. The finite element software is used to establish the model of the composite
material of conical shell, and the automatic establishment method of material characteristics is
realized by PCL programming. It provides a fast, accurate and effective way to establish the model
for calculating the interlaminar stress of laminated composite plates.
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Figure 1. Parameter Input menu form of composite cone shell
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Figure 2. Finite element model of layer 1, 9, 12 and 20
E2 E1. 9, 12, 20 BRTIER
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a) 48277174 0°FF, coord 1, coord5: 123; HjuhEik: D1-**;

b) 42 7 )4 45°IF, coord 2, coord 124: 242; HyrhiE: D2-%*,

c) 48277179 90°Is}, coord 3, coord 243: 361; FATHFPE: D3-**,

d) 4#)ZJ7 15 N—45°1F, coord 4, coord 362: 480; HyCKE!E: D4-**,
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Figure 3. Local coordinate system display
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Table 1. Laying direction, group number and unit number
# 1 HEAR. HERBETHS

=553 R me oS Jri AL AR &
Ceng-1 45 1:4200 Coord 2
Ceng-2 —45 4201:8400 Coord 4
Ceng-3 90 8401:12600 Coord 3
Ceng-4 0 12601:16800 Coord 1
Ceng-5 90 16801:21000 Coord 3
Ceng-6 —45 21001:25200 Coord 4
Ceng-7 0 25201:29400 Coord 1
Ceng-8 90 29401:33600 Coord 3
Ceng-9 45 33601:37800 Coord 2
Ceng-10 0 37801:42000 Coord 1
Ceng-11 90 42001:46200 Coord 3
Ceng-12 45 46201:50400 Coord 2
Ceng-13 —45 50401:54600 Coord 4
Ceng-14 90 54601:58800 Coord 3
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Continued
Ceng-15 0 58801:63000 Coord 1
Ceng-16 90 63001:67200 Coord 3
Ceng-17 —45 67201:71400 Coord 4
Ceng-18 0 71401:75600 Coord 1
Ceng-19 90 75601:79800 Coord 3
Ceng-20 45 79801:84000 Coord 2
Ceng-21 0 84001:88200 Coord 1
Ceng-22 90 88201:92400 Coord 3

3.3.1. PCL 2R

HARTTEA T E N, BERATEME, BohSIEEE, X ELEFSCIMMEARRMS. %
HEA PR T3 AL ) PCL BR %8 elementprops_create 2’5, elementprops_create ELAFE IR U1

elementprops_create ("D1-1", 71, 25, 30, 1, 1, 7, [13, 21], [5, 9], ["'m:m1-1", "Coord 4"], "Element
16766:16800 29366:29400 41966:42000 62966:63000 75566:75600 88166:88200")
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Figure 4. The first and last unit numbers of units in layer 4, 7, 15 and 21
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Figure 5. Description of characteristic data of d1-100
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Figure 6. Overall displacement nephogram of condition 2
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Figure 7. Cloud chart of overall equivalent stress under condition 2

7. TR2EBEGEFZRNEE

DOI: 10.12677/ms.2020.1010096

811

FoBLRL


https://doi.org/10.12677/ms.2020.1010096

W, mkE

Table 2. Calculation results of interlaminar stress

* 2. BEINIITEER

He 7,,/MPa /MPa a/MPa
Ceng-1 6.05E—4 1.43E-3 9.01E-2
Ceng-2 6.76E—4 8.98E-4 5.82E-2
Ceng-3 6.76E—4 6.44E-4 5.99E-2
Ceng-4 491E-4 6.44E—4 6.02E-2
Ceng-5 5.99E-4 6.07E—4 6.02E-2
Ceng-6 5.99E-4 8.56E—4 5.91E-2
Ceng-7 5.57E-4 8.53E—4 6.01E-2
Ceng-8 5.11E-4 7.51E-4 6.01E-2
Ceng-9 5.07E-4 7.23E-4 5.89E-2
Ceng-10 5.07E-4 7.23E-4 6.01E-2
Ceng-11 4.58E-4 6.49E-4 6.01E-2
Ceng-12 5.90E-4 6.41E-4 5.92E-2
Ceng-13 7.89E-4 6.41E-4 5.86E—2
Ceng-14 7.89E-4 6.92E-4 6.00E-2
Ceng-15 497E-4 6.92E-4 6.03E-2
Ceng-16 5.60E—4 6.81E—4 6.03E-2
Ceng-17 5.86E—4 7.91E-4 5.92E-2
Ceng-18 5.86E—4 7.91E-4 6.02E-2
Ceng-19 4.25E-4 6.35E—4 6.02E-2
Ceng-20 4.25E-4 9.42E-4 5.87E-2
Ceng-21 2.89E-4 9.42E-4 5.99E-2
Ceng-22 2.01E-4 6.82E—4 9.66E—2
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