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Abstract: As environmental regulations are strengthened, automobile manufacturers continuously research lightweight 
structures based on carbon fiber reinforced plastic (CFRP). However, it is difficult to see the effect of strength 
reinforcement when using a single CFRP material. To improve this, a hybrid laminate in which CFRP is mixed with the 
existing body structural steel was proposed. In this paper, CFRP patch reinforcement is applied to each 
compression/tensile action surface of a 22MnB5 metal sheet, and it was evaluated through a 3-point bending experiment. 
Progressive failure was observed in similar deflection on bending deformation to each one-sided reinforced specimen. 
After progressive failure, the tensile reinforced specimen was confirmed to separate the damaged CFRP patch and 
22MnB5 sheet from the center of the flexure. The compression reinforced specimen didn't separate that CFRP patch and 
22MnB5, and the strength reinforcement behavior was confirmed. In the compression reinforced specimen, damaged 
CFRP patches were observed at the center of flexure during bending deformation.  As a result of checking the specimen 
of the compression reinforcement specimen with an optical microscope, It is confirmed that the damaged CFRP patch and 
the reinforced CFRP patch overlapped, resulting in a concentrated load. Through the experimental results, the 22MnB5 
strength reinforcement characteristics according to the reinforcement position of the CFRP patch were confirmed.  
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Yield strength 
(MPa)

Tensile 
strength (MPa) Elongation (%) Weight (g)

1010 1506 5 91.9

Steel-CFRP 
. Fig. 2
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, ISO 7438 3

1mm/min 
.

22MnB5 2-6 ply CFRP 
. ply CFRP 

Table 2 . 
3
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2 ply 3 ply 4 ply 5 ply 6 ply
Thickness (mm) 1.82 2.05 2.29 2.62 2.92
Weight (g) 101 102 107 112 116

Bending 
properties (N) 3181.73 3309.13 3410.4 3593.33 3965.57

CFRP 

2-6 ply CFRP . 
Table 3 .
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158% . 
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. 

2 ply 3 ply 4 ply 5 ply 6 ply

Thickness (mm) 1.84 2.07 2.34 2.7 2.95
Weight (g) 99.4 103 106 111 115

Bending 
properties (N) 2446.5 3008.6 3381 3505.13 3854.67
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