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Study on Deformation and Strength of Fillet Welds
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Abstract

The distribution of stress and strain in elastic and plastic stages is investigated by the experi-

ments of two dimensional photoelasticity, photoelastic coating and Moiré fringe method.

Center block type and cover plate type of fillet welds are used as specimens in the test.

The results are as follows.

1) Center block type gets less uniform stress distribution than cover plate type. And its
stress concentration factor, especially at root, is larger than that at toe.

It is the same with stress slope.

2) When main plate and cover plate closely contact and it causes friction, stress concentration
decreases more than that in case of slit. That is because stress can be transmitted on
the contact surface.

3) When slit is made, the outside of fillet gets more stress than the inside of it.

4) While the plastic strain distribution of center block type reaches the maximum at root
and differs very slightly from that under lower loading, the plastic strain distribution of
cover plate type is inclined to get the maximum at the outside of fillet rather than at root.

5) When the plastic strain value of cover plate type is compared with that of center block
type at toe and root, the relations between the former and the latter shows root<toe
and root>toe.

6) Because stress distribution becomes changed according to loading, fracture angle cannot be
estimated by the peaks of elastic stress distribution.

7) The strain distribution just before fracture can be found by Moire fringe method.
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Fig. 1. Dimension of specimens {or two dimensional photoelasticity.
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Fig. 2. Dimension of welded joints

Table 1 Chemical composion and mechanical properties of the test material and electrode

Chemical Composition “ Mechanical Properties
Material P e T R R : : :
| . i i Yield Point {Tensile Stre-| Elongation
¢ | s | Mn l Pfl S | Tkg/mmt ngth ke/mmd g
Mild Steel 017 ] 03 | 087 | 0.o17| o020| 26 | 4 | m
Electrode 016 | 0.18 | 0.40 | 0.020 | 0.016| 41 | 46 [ 30

¥o strain & WiEshel RRKHE BRAAE. o9 5ERRBIBE Armsler 200 ton HEERBMA kel oh.
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Photo 1. Isochromatic Lines by Photoelasticity for Specimen C-1, C-1-S, T-1.
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Fig. 3. C-1, C-1-8S Distribution of Stress at (D Station
-z.0 “45 10 -05 o as Y
P T T T IR A B e e e r—r
N \\
24 \ .\l
@ statien L\: / : . \‘
' L4 \Y \'
] AI \ \
1 \3 Ay
"\ O\\:l ['] \'
I} & \
1 A ~
/A’ B\ \'\. ) B
7 poot] Rowt. T~ S '
T : D e | O A e i
<20 B3 -1Q -05 o] 0.5 1.0 5 20
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Photo 2. Isochromatic Lines by Photoelastic Coating Method for Specimen C. T-type
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Moiré Fringe——Horizontal and Vertical Displacement
for Specimen C-type at Loading

from Rotational Mismatching
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Moiré Fringe——Horizontal and Vertical Displacement from Rotational Mismatching

for Specimen T type at Loading.
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Distribution of Plastic Strain for Specimen C-type (Load 36.7 ton)
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