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Synopsis

The 1600 MPa class bolt tightened in plastic region was developed to meet the needs of the new automotive engine system
VCR. Quenched and tempered low-alloy steel was chosen in view of mass production and low cost. To obtain a high-strength bolt
with high-resistance to grain coarsening and hydrogen embrittlement, C, Si and Mo content and heat-treatment conditions were
considered. The developed bolt achieves the same level of hydrogen embrittlement resistance as a 1200 MPa tensile strength bolt.
Another concern is quenching cracking due to chemical compositions, and optimized heat treatment condition is developed to
resolve the concern. To produce stable products, especially prevention of quenching cracks, heat-treatment conditions are also
considered.
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Table 1. Chemical composition of steels.

Steel C Si Mn | Cr Mo \'

SCM420 |0.38| 0.15 [0.60|0.90| 0.15
(1.2 GPabolt)[-0.43| -0.35 |-0.85|-1.20| -0.30

CrMoV steel | 0.31 0.20|1.00| 0.90 |0.25

<
(1.4 GPa bolt)|-0.35 | =010 |.040|-1.40| -1.10 |-0.35

Developed

steel 0.58 |Increase| 0.30| 1.20 |Increase| -
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