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A Study on the Fracture Behavior of Laminated Steel
Composites at Low Temperature

Chang-Kyun Shin and Young-Ha Yum

Abstract

Laminated steel composites are made from spring steel and mild steel by rolling process.
Experiments for impact test are carried out and the fracture behavior of laminated steel com-
posites are compared with that of homogeneous steel. Also, fracture models of laminate composites
are analyzedby finite element method and the computed fracture stress is compared with experi-

mental results.
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Table 1 Chemical composition.

Composition (%)
| c|si|m| P | s
0..560. 290. 90
Ss41 0. 210. 320. 45

Material

Cr’ Cu

SUP9 0.025] 0.04 [0 7

0.021

| 0.007 |

o [ 1 | | [ [

Table 2 Mechanical properties.

Rockwell
Hardness
(HROC)

Yield
Strength
(kg/mm?)

26.1 |

Tensile
Strength
(kg/mm?)

3.9 |

Elongation

Material (%)

s541 ] 30.4[ 40.3

SuP9 | o890 | 65.9 | 101 | 586

Table 3 Cross section of specimen.
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Fig. 1 Shapes of specimen for F.E.M. calculation.
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tion, S1-—3A.

Table 4 Shapes and symbols of used specimens.
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Fig. 5 Microscopic impact bending fracture mode
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Table 5 Stress distribution of S1 sepcimen.

Horizon- . .
Speci- | Load Sorﬁ of Strzess tal Dis- gg{ggﬁé (Sktgss
men | (kg)| (kg/mm?®) ta{fﬁ; 5 | Gm) | mm?)
Longitudinal| 0.25 | 2.25 | 129.8
Stress 0.25 | 5.25 8.7
S1—3A| 200
Normal 0.25 | 2.25 ] 107.8
Stress 0.24 5.25 2.6
Longitudinal| 0,25 ] 3.75 | 125.4
Stress 0.25 5.25 33.8
s1—2A!| 140 7
Normal 0.25 | 3.75 | 113.1
Stress 0.25 5.25 39.7
Longitudinal|{ 0.25 5.125 | 131.7
Stress 0.25 5,375 | 150.3
S1—3A{ 80 o° l
Normal 0.25 5.125 | 152.0
Stress 0.25 | 5. 375[ 130.0
Longitudinal] 0,125 | 5.125| 2.5
St . .125 | 138.
SI—4A 50 ress 0.125 | 6.125| 138.9
Normal 0.125 [ 5.125 | 27.4
Stress 0.125 | 6.125 | 153.8
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Table 6 Stress distribution of S2 specimen.
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Fig. 9 Stress distribution along the vertical crack
tip direction for S1 specimen.
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