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Abstract: Based on low carbon and Nb—Ti complex designing to trial-produce the two degrees
ultra high strength automobile beam steels of 600 MPa grade (600L) and 700 MPa grade (700L), the
produce processes and parameters of ultra high strength beam steels of 600 MPa grade and 700 MPa
grade were also mentioned. Fatigue tests were performed on the steel sheets of both grades, along with
bench fatigue tests on fabricated beam parts. The results showed that the fatigue limit of 700 L. beam
steel sheet was slightly higher than that of 600L beam steel sheet, while the fatigue ratio of 600L beam
steel sheet was higher than that of 700L. beam steel sheet. However, the bench fatigue life of the beam
parts made from 600L beam steel sheet was much longer than that of 700L beam steel sheet. This
indicated that the fatigue resistance of materials with different strength grades couldn’ t be simply
compared by fatigue limit alone. Instead, the fatigue ratio, by correlating the fatigue limit and static
strength of materials, indirectly reflected the key characteristics of materials under cyclic loading,
providing a more scientific and comprehensive characterization of the fatigue performance. The Cr+N
micro—alloyed design in 600L beam steel sheet enhanced its fatigue performance through a triple

mechanism of solid solution strengthening, fine grain strengthening and resistance improvement, which
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enabled the 600L beam steel sheet to achieve a stepwise improvement in fatigue performance.
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Table 1 the Melting Chemical Compositions of

the Automobile Beam Steel on Industry Trail (Mass Fraction) %
W C Si Mn P S Nb Ti Als Mo Cr N
600L 0.070 0.18 1.70 0.015 0.002 0. 050 0. 055 0. 040 0 0.30 0.003 0
700L 0. 080 0.15 1. 80 0.013 0. 001 0. 055 0. 085 0. 040 0.15 0 0.003 0
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Table 2 Hot Rolling Process Parameters of Test Steels
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620 ~ 650

600L 1220~1250 1030~1060 860 ~ 900

700L 1230~1260 1030~1060 860 ~900 600 ~ 630
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Table 3 the Mechanical Properties of
the Ultra Strength Beam Steels

Yl R,,/MPa R /MPa R /MPa Al%
600L 664 645 744 21.5
FrifE =600 =600 650~820  >15.0
700L 770 765 873 21.5
i >700 >700  750~950  >16.0
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Fig. 1 500x Microstructure of the Beam Steel Sheets at Ddifferent Strength Levels
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Fig. 3 Comparison of Fatigue Performance between

600L Beam Steel Sheet and 7001 Beam Steel Sheet
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Table 4 Fatigue Limit and Fatigue Ratio of
600L and 700L Beam Steel Sheets

Rl P55 W FR/MPa HE5 L
600L 255 0.343
700L 273 0.313
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Table 5 Fatigue Test Results of
Two Strength-level Beam Benches
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