N 0 O OO

WO 01/39253 A3

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

31 May 2001 (31.05.2001)

(10) International Publication Number

WO 01/39253 A3

(51) International Patent Classification’:
7/16, GOIL 1/22, 7/00

(21) International Application Number:

(22) International Filing Date:

GO1B 5/30,

PCT/US00/41839

2 November 2000 (02.11.2000)

(25) Filing Language:

(26) Publication Language:

(30) Priority Data:
09/447.480

23 November 1999 (23.11.1999)

English

English

Us

(71) Applicant: THE BOARD OF TRUSTEES OF THE LE-
LAND STANFORD JUNIOR UNIVERSITY [US/US];
900 Welch Road, Suite 350, Pala Alto, CA 94304 (US).

(72) Inventors: CHANG, Fu-Kuo; 739 San Rafael Place,
Stanford, CA 94305 (US). LIN, Mark; 450 El Escarpada
Way, Stanford, CA 94305 (US).

(74) Agent: ALBOSZTA, Marek; 45 Cabot Avenue, Suite
110, Santa Clara, CA 95051-6670 (US).

(81) Designated States (national): AG, AU, BZ, CA, CR, DM,
DZ, JP, MA, MZ, SG, TZ.

(84) Designated States (regional): European patent (AT, BE,
CH, CY, DE, DK, ES, H, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE, TR).

Published:
with international search report

(88) Date of publication of the international search report:
13 December 2001

[Continued on next page]

(54) Title: DIAGNOSTIC LAYER AND METHODS FOR DETECTING STRUCTURAL INTEGRITY OF COMPOSITE AND

METALLIC MATERIALS

/

(57) Abstract: A diagnostic layer (10)
having a network of actuators and sensors
(14) may be incorporated into or on
the surface of composite, metallic, and
laminated materials (12) for monitoring
the structural health of the material.
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The diagnostic layer (10) is adapted
for detecting and measuring changes
in the condition of the material, e.g.,
the site and extent of damage in the
material.  In a preferred embodiment,
piezoelectric devices are embedded in the
diagnostic layer in a network, and serve
as actuators and sensors. Signals emitted
from the sensors in response to physical
deformation, either by an impact or as a
result of stress waves generated (10) by
actuators, are diagnostic of the current
condition of the diagnostic layer. The
diagnostic layer is also adapted to monitor
the curing process of a composite material
and accurately determine when curing
is complete. ~ Methods for monitoring
changes in conditions of a material are also
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disclosed.
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