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Development of High-performance Gear Materials
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ABSTRACT

Two types of steel, a high pitting-toughness material
displaying excellent performance in relation to the gear
tooth fatigue characteristic and a high yield strength
material displaying excellent tooth bending toughness,
were developed for use in Formula One gearboxes.
Optimization of the alloy composition increased pitting
toughness, contributing to the achievement of a 740 g
weight saving by enabling the thickness of the gear teeth
to be reduced. The high yield strength gear material
displayed a yield strength in excess of 1900 MPa, and
was developed to ameliorate the issue of tooth root
fatigue damage originating in bending of the gear teeth
under the excessive input forces characteristic of
Formula One racing. From 2008, regulations were
changed to stipulate the use of a single gearbox for four
race events, and the new material contributed to the
achievement of increased long-distance reliability.
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Table 1 Chemical composition
(mass%)
C Si Mn Ni Cr Mo

Conventional steel || 0.12-0] 0.15-0] 0.30-00 4.00-00 0.70-00 0.15-]
SNCMS815VAD || 0.18| 0.35| 0.60| 4.50| 1.00| 0.30
Developed steel

LBHD-2E0]

0.30 | 1.50 | 0.35 | 2.00 | 1.50 | 0.75
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Fig. 1 Comparison of hardness profile of
conventional and developed steel after
300 °C heating test
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Fig. 2 SN diagram of gear tooth pitting
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Table 2 Chemical composition

(mass%)
cO Si0| MnO| NiO| CrO0| MoO

Conventional steelll
LBHD-2E0

Developed steell]
250STF50 || 952

0.300 1.5000 0.3500 2.0000 1.5000 0.750J

2.500 0.70 | 1.80 | 0.8000 0.40

Table 3 Comparison of mechanical properties

0.2% YS[J TSO ELO CorelJ
MPa MPall %0 | hardnessl|

Conventionall] 10{SNCM815VA[l 102900| 13080 18.60 | 42 HRC]
steell] 20| LBHD-2E0| 13320( 17950| 15.90 | 52 HRC]
Developed steell]| 250STF50| 21370| 24930 6.50 | 59 HRCO
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Fig. 3 Result of tooth bending test
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Honda R&D Technical Review 2009

F1 Special (The Third Era Activities)
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