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Study on Impact Toughness and Plane Strain Fracture
Toughness of Four Kinds of High-Strength Steels

FENG Jiusheng
(AVIC Shaanxi Qianshan Avionics Co. , Ltd. , Xi’ an 710065, China)

Abstract: A100, G50, G53, G54 are four kinds of high-strength steel with high strength, high toughness, good impact
resistance and other excellent mechanical properties, which have been widely used in the field of industrial manufacturing.
In this paper, the impact toughness and plane strain fracture toughness of four kinds of high-strength steels ( A100, G50,
G53, G54) were tested, impact energy, fracture toughness and fracture image were also obtained and compared. Results
showed that the order of both impact energy and fracture toughness was A100 > G50 > G54 > G53, which indicated that A100
high-strength steel has excellent impact resistance and plane fracture toughness, while G53 and G54 have relatively low im-

pact toughness and plane fracture toughness despite their high static strength. The result could provide a reference for desig-

ning and optiming anti-impact structures.
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Table 1 Mechanical properties of four kinds of high strength steels
Mechanical properties A100 G50 G53 G54
Tensile strength, R, /MPa  1768.01 1611.3 1770.0 1871.2
Yield strength, R, ,/MPa 572.0 1296.3 1373.0 1665.2
Elastic modulus/GPa 170.2  174.5 173.0 172.5

Poisson ratio 0.32 0.29 0.30 0.30
Elongation/ % 15.1 12.7 12.9 9.5
Shortening rate/ % 63.6 51.9 53.0 61.5
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Fig. 1 Sizes of specimens for impact toughness test: (a) main
view; (b) cutaway view of thick specimen; (c¢) cutaway

view of thin specimen
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Fig. 2 Size of specimens for plane strain fracture toughness

test: (a) main view and (b) side view
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Fig. 3 Metal impact testing machine
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Fig. 4  Fracture surfaces of A100 specimens after impact testing:

(a) thin specimen and (b) thick specimen
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Table 2 Impact energy of four kinds of high-strength steels

Impact energy of Impact energy of

thin specimens/J thick specimens/J

A100 75. 86 97. 65
G50 57.89 90. 64
G53 43.67 49.50
G54 55.53 58.52
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Fig. 5 Specimens after plane strain toughness test: (a) A100 and
(b) G54
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Table 3 Plane strain fracture toughness K of four kinds of high

strength steels

Plane strain fracture toughness K;./MPa + m"?

A100 164. 63

G50 136. 06

G53 79.75

G54 116. 13
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