1/11

"

Ny
DETECTOR 108
g:
OuTPUT
COMPONENT SURFACE-STRAIN
106 IMAGING APPARATUS 102
PROCESSOR
112 MEMORY 11

CONTROLLER 10

SYsTEM 100

~ U

COMPOSITE
STRUCTURE
110




2111

J9fe

80¢

(~ 90¢

\//\Lﬂ

1] X4 .\

A1 TA



3/11

‘dwa)

80¢ ViI¢

(~ 90¢

—

\//\Lﬂ

oLe _

A1}



4/11

LIGHT SOURCE DETECTOR
404 408
412 /
SHEARING COMPUTING
ELEMENT DEVICE
406 : 410

SHEAROGRAPHY SYSTEM 402

SURFACE-STRAIN IMAGING APPARATUS 400




5/11

®
LIGHT SOURCE DETECTOR
502 506
510 /
COMPUTING
RETROREFLECTIVE DEVICE
ScREEN 504 | 508

SURFACE-STRAIN IMAGING APPARATUS 500




6/11

LIGHT SOURCE DETECTOR
604 608
SCANNING COMPUTING
ELEMENT DEVICE
606 : 610

THREE-DIMENSIONAL SCANNER 602

SURFACE-STRAIN IMAGING APPARATUS 600




711

700




8/11

800




9/11

900

902

906¢C -/

-
o
-

906B ~/

906A -/

904A




10/11

1000

“~

IMAGING, USING A SURFACE-STRAIN IMAGING APPARATUS, AN
AREA OF AN OUTER SPACE OF A COMPOSITE STRUCTURE
WHILE A TEMPERATURE OF THE COMPOSITE STRUCTURE
WARMS TO THERMAL EQUILIBRIUM WITH A SURROUNDING

ENVIRONMENT AND A TEMPERATURE GRADIENT EXISTS
BETWEEN AN INNER SURFACE OF THE COMPOSITE
STRUCTURE AND THE OUTER SURFACE OF THE COMPOSITE
STRUCTURE, WHEREIN THE INNER SURFACE OF THE
COMPOSITE STRUCTURE AND THE OUTER SURFACE OF THE
COMPOSITE STRUCTURE ARE SEPARATED BY MULTIPLE
INTERNAL LAYERS

I

DETECTING, BY A CONTROLLER USING DATA RECEIVED FROM
THE SURFACE-STRAIN IMAGING APPARATUS, AN OUT-OF- |
PLANE DISPLACEMENT OF THE OUTER SURFACE IN THE AREA | 1004
CAUSED BY THE TEMPERATURE GRADIENT

;

DETERMINING, BY THE CONTROLLER, THAT THE
OUT-OF-PLANE DISPLACEMENT SATISFIES A THRESHOLD ’1_606
CONDITION

;

BASED ON DETERMINING THAT THE OUT-OF-PLANE
DISPLACEMENT SATISFIES THE THRESHOLD CONDITION, I
FLAGGING, BY THE CONTROLLER, THE AREA OF THE OUTER 1008
SURFACE FOR FURTHER INSPECION

1002

FIG. 10
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DETERMINING THAT A HEIGHT OF THE OUT-OF-PLANE
DISPLACEMENT EXCEEDS A THRESHOLD HEIGHT

FIG. 11



