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ABSTRACT

Undesirable burrs are created in most of the machining processes. A burr ig a plastically deformed material
that remains attached at the workpiece edges after machining, and must be removed.fersmaking the parts to
function effectively. The main objective of the present work is togéxplore the suitable condition<to obtain
minimum or negligible burr around the edge of a machined proddet at wet condition. In this work, experiments
have been carried out on a vertical axis CNC milling maehine to perform face milling%en,aluminium alloy
(Alloy-4600M) blocks with single inserted coated carbide tool*en &, 54 mm diameter Gutter for observing the

nature of burr formation.
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I. INTRODUCTION

A burr is a plastically deformed material that remains attachedat the, workpiece edges after machining. It is
often in the form of a rough strip,of metal present at the edge of the workpiece adjacent to the machined surface.
Burrs must be removed for making-the pasts to function effectively [1]. Material removal by milling process is
considered as one of the most multipurpose andnextensively used machining processes. Burrs generated in
workpiece produced by milling operation’is a serious concern because the presence of burr on the cutting edges
could signifi€antly affect the cutting performance. A clear understanding of burr formation mechanism would be
of great/importance iniminimizing burryand hence, would improve manufacture of precision jobs. Silva et al. [2]
investigated the burr formation mechanisms at the edges (lateral and exit) during face milling of mould steel
using carbide tools. They propesed that burrs were minimised by optimizing the cutting conditions like cutting
speed (Vc), feetper tooth (fzand depth of cut (doc).

Chern [1] experimentally found the different types of burr formed, which is highly dependent on the in-plane
exit angle, y. Five typesof burrs were created and observed in the experiments, they are knife-type burr, wave-
type burr, curl-type burr, edge breakout burr, and secondary burr. Shefelbine and Dornfeld [3] stated that in case
of dry machining, burr formation was larger because of increased ductility at elevated temperatures. But, Heisel
et al. [4] experimentally found with the reference material C45E as well as some comparative materials that the
influence of minimum quantity lubrication on burr formation in face milling. The burr value increased in
machining with minimum quantity lubrication compared to dry machining.

A study carried out [5] in the German automotive and machine tool industries showed costs associated with
burr minimization, deburring and part cleaning. To evaluate the economic impact of expenses caused by burrs,

participants of the survey were asked to name the manufacturing share related to burrs for a specific workpiece.
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Expenses were caused by an increase of about 15% in man power and cycle times. In addition, 2% share in the
reject rate and 4% share in machine breakdown times due to burrs, were reported. Control and removal of burrs
are one of the important issues in many machining operations and have been in the focus of research in cutting
operations for the last 50 years.

The main objective of the present work is to explore suitable machining condition to obtain minimum or
negligible burr formation on a machined product at wet condition, using water soluble Blasocut Combi as
cutting fluid. Observation on influence of different cutting velocities (V.), feeds (S,), and in-plane exit angles

(y) on the burr formation in face milling of aluminium alloy with 0° and 15° exit edge bevel angel, keeping

mm. After machining in wet ¢

tool makers microscope (Model

L 4"
Milling Cutter

Figure 2.1: Photographic view of vertical axis CNC milling machine

405 | Page




International Journal of Advanced Technology in Engineering and Science
Volume No.02, Issue No. 07, July 2014

www.ijates.com
ISSN (online): 2348 — 7550

Table 2.1: Experimental Details

Machine Tools

Vertical Axis CNC Milling Machine.
Make: Bharat Fritz Werner, India. Type: Akshara VF30CNC, SI. No.:
5081/269.

Cutting Tool TiN Coated Carbide Insert for Face Milling (Single Insert).
Cutter Diameter: 54mm.
Make: Sandvik Asia Ltd., India.
Cutter Specification: 490-054Q22-08M241259
Insert Specification: 490R-0
Job Material

Aluminum Alloy (

Hardness: 3
Composition: Cu (0.1%), Si (12. .1%), Zn
(0.1%), Pb (0.1%), Sn (0.1% i (0. . ning).

In-plain exit angle (*)

Exit edge bevel angle (°)

Cutting velocity (V)
(m/min)

Feed (S,) (mm/tooth)

0.08,0.1,0.12

Depth of cut (t) (mm)

Environment

Wet (Cutting Oil:Blasocut C

e: Blaser Swisslube, Swetzerland.)

2.1 Experimental Investigat

mm/tooth and 0.12 mm/tooth without any edge bevel. Among all the three,
height.
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Figure 2.2: Variation of average height of burrs for set 1
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(f (@) (h) (i)
Figure 2.3: Microscopic views of burrs (in 20X) for in-plain exit angle and feed of (a) 3 . 0° and 0.08
mm/tooth, (c¢) 90° and 0.08 mm/tooth, (d) 30° and 0.1 mm/tooth, (¢) 60° and 0.1 m
mm/tooth, (h) 60° and 0.12 mm/tooth, (i) 90° and 0.12 mm/tooth respectively of

2.2 Experimental Investigation for Set 2 with Edge Be
In experimental set 2 the cutting velocity (V.) of 339 m/

varied three

times with provision of 15° exit edge bevel angle. Bu ights Fig.2.4. Microscopic

views of burrs are shown in Fig.2.5 (a-i).
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Figure 2.4: Variation of average height of burrs for set 2

Burr

Figure.2.5: Microscopic views of burrs (in 20X) for in-plain exit angle and feed of (a) 30° and 0.08 mm/tooth, (b) 60° and 0.08
mm/tooth, (c) 90° and 0.08 mm/tooth, (d) 30° and 0.1 mm/tooth, (¢) 60° and 0.1 mm/tooth, (f) 90° and 0.1 mm/tooth, (g) 30° and 0.12
mm/tooth, (h) 60° and 0.12 mm/tooth, (i) 90° and 0.12 mm/tooth respectively of experiment set 2.
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111. CONCLUSION
On the basis of the experimental investigation in face milling carried out in this work, following conclusions
may be drawn.
1. Among the three in-plane exit angle (y) undertaken, in-plane exit angle of 30° gives quite less burr
formation with the exit edge bevel angle, of 0°and 15° at wet environment using TiN coated carbide
tool under all speed-feed condition.

2. At the medium feed (S,) condition of 0.1 mm/tooth and high cutting velocity (V.) of 339 m/min,

observed burr height at an in-plane exit angle of 30° for a workpiece havi it edge bevel angle of
15° is the lowest in this experimental work, and may be considered

angle, the need of backup support material is less, and therefore, the

somewhat low exit edge bevel angle.
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