
Accepted Manuscript

Title: A novel deep groove machining method utilizing
variable-pitch end mill with feed-directional thin support

Author: Eiji Shamoto Akira Saito

PII: S0141-6359(15)00151-8
DOI: http://dx.doi.org/doi:10.1016/j.precisioneng.2015.08.006
Reference: PRE 6276

To appear in: Precision Engineering

Received date: 15-4-2015
Revised date: 22-7-2015
Accepted date: 30-7-2015

Please cite this article as: Shamoto E, Saito A, A novel deep groove machining
method utilizing variable-pitch end mill with feed-directional thin support, Precision
Engineering (2015), http://dx.doi.org/10.1016/j.precisioneng.2015.08.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.precisioneng.2015.08.006
http://dx.doi.org/10.1016/j.precisioneng.2015.08.006


Page 1 of 32

Acc
ep

te
d 

M
an

us
cr

ip
t

1

A novel deep groove machining method utilizing 

variable-pitch end mill with feed-directional thin support

Eiji Shamoto a,* and Akira Saito a

a Department of Mechanical Science and Engineering, Graduate School of Engineering, 

Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8603, Japan

Highlights

- A new method is proposed for deep groove machining which utilizes long-shank 

variable-pitch end mill with feed-directional thin support.

- The support device and the long-shank variable-pitch end mill were developed and 

applied to machining of hardened die steel.

- The proposed method was verified both analytically and experimentally.

- It was clarified that the proposed method significantly increases the chatter stability

and realizes the high productivity in the long-shank or deep-groove end milling.

Abstract

A novel method for deep groove machining is developed which utilizes a 

long-shank variable-pitch end mill with a feed-directional thin support in this research. 

Recently, thin and tall ribs are required for many parts to reduce their weight and 

material consumption without sacrificing their stiffness and strength. It leads to 

necessity of deep and narrow grooves in dies and molds for their mass production. 

However, such deep groove machining is difficult, since long flexible end mills cause 

severe chatter vibrations induced by regeneration and mode-coupling. There have been 

many studies on the regenerative chatter vibration, while there have been few studies on 
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