
Introduction
Measurement of tool wear is extraordinarily necessary to predict 

the helpful lifetime of tool inserts. This can be useful to watch and to 
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of tool insert and standardization sq. The fixture has been developed 
for correct positioning of tool insert and therefore the standardization 
sq. (Figure 2a) shows the designed fixture for this purpose [7]. The 
standardization sq. was affixed on a vertical plate of fixture. The fixture 
was lined with a black paper to avoid the reflection of sunshine. This 
sq. is additionally used for outlining the origin of the virtual system 
developed for the mensuration of tool wear volume. The vertical plate 
has provision to maneuver forward and backward in order that the plane 
of standardization sq. and tip of tool insert remains same. The position 
of the camera, source of illumination, fixture, and insert is indicated in 
(Figure 2b). The image has been captured specified it contains each the 
standardization sq. and gear insert as indicated in (Figure 3a). (Figure 
3b) shows the processed image of the standardization sq. [8].  (Figure 
4) shows a flow diagram of associate rule for image process to calculate 
tool wear parameters (Figure 5) indicates the results of various stages 
of the image processing algorithm. (Figure 5a) indicates the grayscale 
image of the tool wear zone. (Figure 5b) indicates the binary image of 
the segmented tool wear zone obtained by using Otsu’s thresholding 
method [9]. 

Results 
In this section, the ultimate results of measurements of 3 tool wear 

parameters measured by the vision system are given. For the measuring 
of the damage of tool insert, the turning experiments area unit 
conducted on low steel that is wide used for the assembly of bearing 
cowl of AN IC engine. Turning operations area unit conducted on a 
CNC turning machine for the machining of internal diameter [10].

The details of the machining parameters area unit indicated 
in (Table 1). For each turning operation, contemporary inorganic 
compound insert was employed in that the machining and machining 
parameters were unbroken same. Machining time needed for each 
specimen was around five minutes [11]. (Table 2) indicates the small 
print of machining times for all the inserts. When the machining 
operation, the tool wear parameters of all the inserts were measured by 
the vision system [12]. So as to validate the accuracy of the developed 

Figure 1: Schematic diagram of the tool wear measurement system.

Figure 2: (a) Fixture for positioning of the tool insert and calibration square; (b) set 
up for the vision system.

Figure 3: (a) Captured image of the worn out insert; (b) processed image of the 
calibration square.

Figure 4: Flowchart of the algorithm for image processing.
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for the measuring of tool wear parameters. With this activity system, 
there's no would like for separate activity of the vision system. The 
measurements of a median tool wear dimension with this vision system 
area unit found to be in shut agreement therewith with the digital 
magnifier. The common absolute error in mensuration average tool wear 
dimension for all the twelve inserts was found to be three.08%. Average 
wear dimension, wear area, and wear perimeter were seen increasing 
with the machining time. The scanning negatron micrographs indicate 
severe abrasion marks and harm to the innovative within the case 
of upper machining time. This study shows that the machine vision 
system will be effectively wont to live all tool wear parameters and 
therefore presents the proper and complete image of the tool wear. This 
system is going to be extraordinarily helpful for producing business 
to observe tool wear effectively instead of relying just one parameter. 
This may be extraordinarily helpful to review the results of tool decline 
quality of machined surface and economy of machining method.
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