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Effect of Soft Interlayer on Charpy Impact Value‘ of Flash
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Synopsis:

The welded zone of a chain link manufactured by flash welding is generally softened due to the reduction
of the amount of alloying elements during welding. The simulation test using the specimens which have soft
interlayer materials was done to clarify the effect of softening on the mechanical properties of the welded

zone. The results are as follows:

1) Though the simulated specimen fractures at the soft layer on tensile tests, the tensile strength is high-
er than that of the soft materials. With decreasing the thickness of the soft layer the tensile strength in-
creases, but the elongation and the reduction of area considerably reduce.

2) The impact value of the simulated specimens reduces with decreasing the thickness and the hardness of

the soft material.

3) The reasons for them are that the plastic deformation of the simulated specimens occurs within the
soft layer and the specimens fracture before general yielding.
4) The toughness of the welded zone in a chain link is improved by either making the softened layer of the °

welded zone thicker or reducing the degree of softening.
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Table 1. Chemical compositions of steels used for chain link and soft layer (wt%).

Steel C Si Mn P S Ni Cr Mo A Al
Base 0.22 0.25 1.34 0.021 0.005 0.72 0.96 0.48 — 0.028
Soft A 0.07 0.19 1.07 0.012 0.003 0.24 — — — 0.025

2 B 0.13 0.25 1.37 0.015 0.003 — — — — 0.031

2 C 0.12 0.26 0.76 0.010 0.005 0.82 0.51 0.42 0.04 0.032

Table 2. Mechanical properties of steels after heat treatment. (900°C-60 min W.0.—630°C-60 min)

Steel Yield strength (kgf/mm?) Tensile strength (kgf/mm?)  Elongation, G.L.=50 mm (%) Reduction of area (%) Fo (kgf.m)
Base 92.5 100.6 24.2 71.6 18
Soft A 34.3 47.4 34.8 74.0 29

7 B 64.5 73.0 25.6 73.5 22

2 C 82.5 86.0 24.5 72.9 20

=100 1t

10} —

Frequency

: []

1 5 7 9 1"
~3 35 ~7 ~9 ~11 ~13

Range of vE-20, kgf-m

- Fig. 1. Scattering of Charpy impact value (— 20°C) in
flash welded zone of chain links.
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Photo. 1. Examples of tensile test
specimens and Charpy test ones with
soft layer.
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Photo. 2. Example of microstructure near boundary be-
tween base steel and soft layer.
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Photo. 3. Appearances of fractured tensile specimens with

2 mm width of “Soft A”.
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Fig. 2. Hardness distribution in Charpy test specimens
with soft layer of “Soft B”.
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Fig. 3. Charpy impact value of specimens with various
widths of “Soft A”.

Table 3. Tensile properties of specimens with soft layer.

Soft layer Width of 0.2% proof strength Tensile strength Elongation, Reduction of
- steel soft layer (kgf/mm?) (kgf/mm?) G.L.=50 mm (%) area (%)

1 mm 7;3 91.3 2.4 17.4
2 7 62. 78.4 4.5 39.7
Soft A 3 s 40.6 62.5 8.4 58.1
4 7 36.7 54.5 14.7 76.9
% 4 ggg 94.0 5.9 26.7
K . 91.4 6.4 30.5
Soft B 3 s 78.9 87.3 7.3 34.6
4 - 76.0 85.3 8.9 44.2
1 » 95.8 99.8 9.9 35.2
Soft C 2 # 93.5 97.8 10.3 35.8
oft 3 7 90.8 95.5 10.0 40.2
4 = 89.2 93.8 13.7 55.3
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Fig. 4. Charpy impact value of specimens with various

widths of “Soft B».
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Fig. 5. Charpy impact value of specimens with various
widths of “Soft C”.
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Fig. 6. Influence of soft layer width on Charpy impact
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Fig. 7. Effect of AH, on Charpy impact value at 0°C. AH,
is hardness difference between base steel and soft layer.

Photo. 4. Scanning electron fractographs of Charpy tested specimens with 1 mm width of “Soft C” () and “Soft A” (b).
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Fig. 8. Finite element subdivision for Charpy test
specimen.
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Fig. 9. Plastic zones around notch of Charpy test speci-
mens with various widths of “Soft B” (Load : 700 kgf ).
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Fig. 10. Calculated load-deflection curves for Charpy test
specimens with various widths of “Soft A”. An arrow shows
critical deflection of each specimen corresponding to
assumed breaking load.
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Fig. 11. Calculated load-deflection curves for Charpy test
specimens with various widths of “Soft B”. An arrow shows
critical deflection of each specimen corresponding to
assumed breaking load.
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Fig. 12. Calculated load-deflection curves for Charpy test
specimens with various widths of “Soft C”. An arrow shows
critical deflection of each specimen corresponding to
assumed breaking load.
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