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This is an example of residual stress measurement
with GADDS Microdiffraction System. The  resid-
ual stress on the inside surface of a spring was
measured with Cr tube and O.3mm collimator.
Since the size of the spring is relatively small (coil
diameter -10mm, wire diameter 1mm and coil
pitch 4mm) the Laser Video Sample Alignment
System was used to position the inside surface of
the spring. The spring was made of precipitation
hardenable stainless steel 17-7PH. The (211)
diffraction ring of the alpha phase was used for
stress measurement.

Fig 1. shows the laser spot on the inside surface
of the spring wire. When the laser spot is in the
center of the crosshair the sample surface is
aligned fo the goniometer cenfer.

Fig 2. shows a part of the spring. The incident x-
ray beam and diffracted beams can pass through
the gap between spring wires so the residual
stress can be measured nondestructively.
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Figure 1: The image from the laser video sample
alignment system.

Figure 2: The video image showing a section of
the spring. Both incident and diffracted beams
can pass through the gap between the wires.




Fig 3. shows one of the measured frames with
chi-integrated profile. The broken blue lines indi-
cate the shadow of the wires.

tion, the frames were first pro

GADDS stress function and then imported to
DIFFRAC?* Stress software for stress analysis.

The results are listed in Table

achieved by isorinclination (Q scan). The residual
stress values defermined in scans of 7 and 19
steps agree very well. The 19 points measurement
has a lower standard deviation, about 3.5%.
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Table 1. Residual stress measurement results of the inside surface of a stainless steel spring.
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Number of frames 7 19
v angles and sfeps -45° 1o 45°, 15° steps -45° to 45°, 5° steps
Data collection time 14 minutes 38 minutes
Measured stress -864 (+48) MPa -875 (£31) MPa
d vs. sin? y plot | ?
T ]
1473 1473
= il 5
1472 = 1472
= =
£ 1471 ) £ 147
5 45 | 2
117 £147
i )
%”59 E1459
= b=
-
1168
] 041 0.2 0.3 04 0s 0 04 0.2 03 04 0
=in"2(P=i) T i ’ ’ ’

BRUKER AXS GmbH
ANALYTICAL X-RAY SYSTEMS

D-76181 KARLSRUHE
GERMANY

TEL. (+49) (721) 595-2888
FAX (+49) (721) 595-4587
http://www.bruker-axs.de

BRUKER AXS, INC.
ANALYTICAL X-RAY SYSTEMS

6300 ENTERPRISE LANE

MADISON, WI 53719-1173 U.S.A.

TEL (+1) (800) 234-XRAY
TEL. (+1) (608) 276-3000
FAX (+1) (608) 276-3006
http://www.bruker-axs.com
Email info@bruker-axs.com

All configurations and specifications are subject to change without notice. Form No. XRD 24 1997 BRUKER AXS. Printed in the U.S.A.

B o = e om e oN o




