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Materials1
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1. Scope

1.1 This practice establishes orientation codes for
continuous-fiber-reinforced composite materials. Orientation
codes are explicitly provided for two-dimensional laminates
and braids. The laminate code may also be used for filament-
wound materials. A method is included for presenting subscript
information in computerized formats that do not permit sub-
script notation.

2. Referenced Documents

2.1 ASTM Standards:2

D3518/D3518M Test Method for In-Plane Shear Response
of Polymer Matrix Composite Materials by Tensile Test of
a 645° Laminate

D3878 Terminology for Composite Materials
2.2 Other Documents:
CMH-17-2G, Polymer Matrix Composites, Volume 2 Ma-

terials Properties, Section 1.6.13

ISO 1268-1 Fibre-reinforced Plastics—Methods of Produc-
ing Test Plates—Part 1: General Conditions, Annex
Stacking Designation Systems4

3. Terminology

3.1 Definitions—Definitions in accordance with Terminol-
ogy D3878 shall be used where applicable.

4. Significance and Use

4.1 The purpose of a laminate orientation code is to provide
a simple, easily understood method of describing the lay-up of
a laminate. The laminate orientation code is based largely on a
combination of industry practice and the codes used in the
NASA/DOD Advanced Composites Design Guide,5 CMH-17-
2G, and ISO 1268-1.

4.2 The braiding orientation code provides similar informa-
tion for a two-dimensional braid, based largely on Standard
Test Methods for Textile Composites.6

5. Reference System

5.1 A reference plane and direction are selected before
writing the orientation code. The reference plane is selected as
the bottom or top layer for the laminate orientation code. For
laminates symmetric about their midplane, the orientation code
using the top layer as the reference plane is identical to the
orientation code using the bottom layer as the reference plane;
selection of the reference plane effectively determines the
positive z- or three-axis of the laminate. The reference direction
(0°) is somewhat arbitrarily selected for convenience and
relevance to the application. Often, a dominant fiber direction
is defined to be 0°. An example in which relevance to testing
determines the reference direction is the D3518/D3518M
in-plane shear specimen configuration for which the loading
direction is selected as 0°.

6. Laminate Orientation (Lay-up) Code

6.1 The following information and the examples in Fig. 1
describe the laminate orientation code. Ply directions and
number of layers are indicated using the laminate orientation
code as follows:
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