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On Stress Concentration in Structures

(1st Report : Stress Measurement by Thermal Emission)

by Masao Nishimura, Member Michifumi Yuasa, Member

Kohei Suzuki

Summary

The failures in structures often develop from small cracks which initiated at the stress
concentration parts such as structural discontinuity, welding toe of component etc. ’

Though strain gauge instrumentation is usually applied to the stress measurement at such
parts, this method requires considerably complicated procedures and preparing time. Recent
advances in the infrared technology have enabled to develop highly sensitive non-contacting
instruments, for instance thermoelastic stress analysis.

This paper presents the results of some basic experiments for stress measurement using
the thermoelastic stress analysis. The system produced stress maps which indicate the stress
concentration around notches in test specimens and bracket end in structural model. The
experimental maps showed well agreement with the results from F.E.M. or strain gauge

measurements.
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Table 1 Function of system
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Stress detail fo O.5mm dimension
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Table 2 Summary of experiments
Theme of Experiments | Specimen Nom(i;gi/?ﬂt;ezs)s Load f&iq)uency
Stress Pattern of MA- i 52 ~02 10
Specimen MB- | 51 ~0.2
Stress Pattern of (NO.1) 132 ~3.0% 305
Structural Mode! (NO.2) 122 ~4.1% '
Coating MN - | 101 ~02 20
Lood Frequency MN - | 101 ~02 0.5~ 20
Thickness | MA-I, MT-I'~4| 5] ~(Q2 10
. MA - | 52 ~0.2
Basic Tests Materiol Al - | 51 ~0.2 0
Distance MN - | 101 ~0.2 20
.2 ~02
52 ~0.2
- 10
Siress Level MA -2 ol <05
180 ~ 0.2

* Bending stress of flange of frame

at bracket toe
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Table 3 Mechanical properties

Yield | Tensile
Material | Thickness|Strength_[Strength |Elongation
{mm) |(kgf/mmA|(kgf/mm?2) (°Z)
KAM| 2.5 | 36.0 | 48.0 27
KDS | 20.0 | 380 | 480 25
KDK | 25.5 | 35.0 | 46.0 30
A2s 32.0 | 340 | 470 26
A5083P| 50.0 | 14.8 | 30.2 28
O
M T~ 9
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L 130 igzs } 75 1.92.5 (30
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Type A Type B

Unit : mm

Fig.2 Specimen geometry
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Table 4 Specimen

Specimen | Material | Thickness| Notch
(mm)
MA-1,2] KAM 10.0 A
MB -1 KAM 10.0 B
MN-1 KAM 10.0 Nil
MT-I KAM 6.0 A
MT-2 KDS 18.0 A
MT-3 KDK 24.0 A
MT-4 | 48s | 300 A
AL-1 |A5083P 12.0 A
]
A
oA L
PN J}
% g
s B T% Sinusoidal
alQ : EX Load
z|« :Ltg
& Ji %é Ends of Flange

Fig.3 Structural model of side frame
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Fig.4 Stress pattern of specimen (type A)

.Unit: kgf/mm?
Fig.5 Stress pattern of specimen (type B)
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Fig.7 Comparison of measurement and
calculation (type A)
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Fig.9 Stress pattern at bracket toe (No.2)
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