WEETEICESH TNMAX) TYECVT) ERamd
N —iRRC R

Integrated forming development of new “NMAX” and “YECVT” components
using the plate forging method
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Abstract

In the pursuit of carbon neutrality, it is essential to reduce not only COz emissions generated during product use but
also those produced in the manufacturing processes of component parts. In the field of plastic forming, continuous
technological advancements are required to achieve lightweight, high-strength, high-precision, and low-cost
manufacturing, while maintaining a balance with COz reduction.

The plate-forging method enables a reduction in material usage, near-net shaping, and process simplification through
the integration of multiple components into a single part, making it one of the most suitable manufacturing methods
for achieving carbon neutrality.

Yamaha Motor Engineering Co., Ltd. provides plastic-forming technologies based on fuel-tank press-forming expertise
and engages in the development of various plastic-forming methods, including forging, as well as the design and
manufacture of the dies and equipment that make these processes possible.

In this project, the core component of the “YECVT unit” — the continuously variable transmission mechanism installed
in Yamaha Motor Co., Ltd.s small premium scooter “NMAX" — was redesigned. Instead of the conventional method of
welding together individual parts, the new approach forms the entire component integrally from a single thick plate
using a cold-forming process. This enables the creation of a lightweight, compact, high-strength, and high-precision
part. By fully leveraging material properties and combining advanced analysis and die technologies, a new hybrid
plastic-forming method called the “YEC Plate Forging Process” was developed. This process creates new added value
through the integration of multiple forming techniques and has been successfully implemented in mass production.

This paper outlines the development and key technical features of this forming process.
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Integrated forming development of new “NMAX” and “YECVT”

components using the plate forging method
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