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Residual stresses in the carbon fiber and the polyamide matrix of CFRP
composites were measured by the x-ray stress measurement method. In this study, a transmission
method of x-ray diffraction was employed for the residual stress measurement of the sin si method.

The transmission method enabled to estimate the stress measurement used low angle diffraction
peaks. Many stable results were obtained from these new trials. It was succeed to estimate residual
stresses in the CFRP pipe and plate by this method. Furthermore, the in-situ residual stresses
measurement in the very low temperature is tried using a cryostat system. However, there is a
problem in the sample cooling conditions. This is an unexpected phenomenon, and it is under
investigation to determine the cause.
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Table 1 Conditions of X-ray stress measurement.

Characteristic X-ray MoKa
X-ray optics Parallel beam
Tube voltage 40kV
Tube current 20 mA

sin? yr 0.5~1.0, 0.1 step
hkl plane Unkown
Diffraction angle 28=20.03°
Fixed time 20 sec.
Filter Zirconium
Irradiated area 2mm X 10 mm
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Fig.1 X-ray transmission thicknesses for carbon.
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Fig.2 In-situ measurement system with cryogenic
system.

Fig.3 Cooling head and sample setting.
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Tablel. Conditions of X-ray stress measurement.

Characteristics X-ray CrKa

X-ray current 30kV ,6mA

20 angle 24°~40°,0.4" step
sin*y 0.55,0.6~1.0,0.1 step
F.T. 7 sec
Filter Vanadium
Irradiation Area 2x5 mm
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Fig.4 d-sin’y diagram in room temperature.
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Fig.5 d-sin’y diagram in low temperature
condition.
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Fig.6 Photograph of carbon fiber sample with
chucking terminal.
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Fig.7 Diffraction profile of carbon fiber.
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Fig.8 d-sin*y diagram of carbon fiber.
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Fig.9 Photograph of CFRP pipe and sample
dimensions.
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Fig.10 Photograph of x-ray stress measurement.
CFRP pipe sample sets on the Q-diffractometer
system.
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Fig.11 X-ray diffraction profile of several
materials.
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Fig.11 d-sin’y diagram of carbon fiber in CFRP
pipe.
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Fig.12 M-c diagram and residual stress
calculation of carbon fiber in CFRP pipe.
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