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ABSTRACT--Analyses were regulated on zirconia toughened alumina principally based fired cutting 

rigging at various slicing speeds starting from 100 to 400 m/min on the solidified steels of around 340 BHN. Turning 

tests have been controlled utilizing CNC uncompromising level machining center for dependability of the hardware. 

Zirconia Toughened Alumina tests had been sorted out by methods for powder handling system. Weibull 

examination and Anderson dear methods are utilized for the dependability assessment the use of Minitab 

programming. The unwavering quality tests demonstrated that the devices are steady in their presentation and gave 

top notch results. 

Keywords--Zirconia Toughened Alumina, hardened metallic, flank put on, Weibull & Anderson-darling test. 

 

I. INTRODUCTION 

Advances in ceramic processing technology have resulted all through a brand new technology of high 

performance ceramic cutting gear exhibiting stepped forward properties. Enhancements are made in tool homes 

like fracture energy, durability, thermal shock resistance, hardness and wear resistance. Those developments have 

now enabled the ceramic tools to be applied within the machining of various varieties of metal, cast iron, non-

ferrous metals and refractory nickel based totally alloys at excessive pace. Aluminum Oxide is broadly used as 

ceramic cutter material and it's far strengthened by way of the addition of debris like zirconia, titanium carbide, 

and titanium nitride to improve the residences.  

The strengthening or the toughening mechanisms of these ceramic composites are segment transformation 

toughening and precipitate or dispersion strengthening. Zirconia toughened alumina includes in part stabilized 

zirconia debris dispersed in alumina matrix. Zirconia exists in 3 nicely-defined polymorphs: cubic (c) (above 2370 

c), tetragonal (t) (between 2370 and 1150 c) and monoclinic (m) (below 1150 c). High velocity machining method 

is hired in the various vehicle and aerospace industries.  

 

II. ZIRCONIA TOUGHENED ALUMINA 

These industries require excessive precision machine, capable of machining hardened steels along with 

excessive metal removal fee with appropriate floor end. Xiaobin cui have focused on reliability evaluation and 

statistical and damage evaluation models, of ceramic cutter in continuous and interrupted machining at the AISI 

1045 hardened metal at a cutting pace of 110m/min. numerous probability graphs were attracted to estimate the 
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tool reliability by using taking flank put on as reference. Christophe letotetal explained diverse reliability processes 

that have an effect on the flank wear of cutter. These strategies include failure time method due to the failure of 

cutter whilst machining, besides energy intake. they need carried the machining on the grey forged iron having of 

322 HV with tungsten carbide insert at reducing speed of 340 m/min. 

Konstantinos salonitisa have proposed advanced approximation methods that have an impact on the impact of 

cutter life and flank wear of the tool, and used various probability plots and reliability techniques like Monte Carlo 

simulation of first and 2d order. He labored on high metal, c 55work piece fabric with tungsten carbide insert at 

cutting speeds of 300, 400 and 500 m/min. Srinivasan Varma have targeted on the performance of Zirconia 

Toughened Alumina ceramic reducing equipment on the 0.31% carbon metallic fabric having hardness of about 

180 BHN at diverse reducing speeds. Reliasoft software program become used for the prediction of tool lifestyles 

the use of Weibull distribution. He has evaluated the conduct of cutting tools at unique cutting speeds.  

Siva bhaskar offered the top-rated tool substitute time of the device performance by way of using the reliability 

Characteristic and consequently the various opportunity distributions that healthy the info by means of the usage 

of Minitab software program. They want administered the paintings on Inconel 718 using cemented carbide inserts 

and used Minitab software. Lin focused on the chance function that influences the reliability of cutting tools. The 

reliability of threat Feature effect at the cutter wear and equipment life of cutter were wont to estimate the ultimate 

time device life.  

They need administered the work on high steel fabric and used carbide inserts for the experiments. Klim have 

proposed a way of variable feed milling to enhance the cutter life in continuous and tough machining. They need 

administered of reliability of Carbide inserts on stainless-steel at cutting pace of ninety-two m/min and studied the 

effect of feed variation on flank wear and gear lifestyles. Defined the reliability of cutting tools in machining 

through Gaussian distribution approach in high speed machining method on excessive metallic using tungsten 

carbide inserts. 

 

1.1 Reliability as implemented to slicing gear 

Reliability are often defined because the functionality of an item to carry out, or to be able to acting a required 

characteristic without the failure beneath stated conditions for a stated length of it slow or unit of operation. 

reliability is regularly implemented to varied engineering packages like car, aerospace, life of bearings or cutting 

tools as discussed by using sekulic. The supposed approach of reliability is defined due to the fact the possibility 

that an item can carry out a required feature under the stated condition/s for a particular duration of a while. 

reliability is frequently expressed among 0 and one, in which zero represents positive failure and one shows success 

inside the widely wide-spread way. Recall reliability, denoted as a probability of fulfillment, with the aid of the 

symbol r, and consequently the chance of failure through the symbol f. then 

R+ F = 1 

The mathematical method to estimate reliability, sort of statistical distributions used, normally terrible 

exponential distribution. Regular failure rate is regularly represented by this distribution very efficiently. However, 

it is regularly limited for application, particularly for mechanical properties. Many actual distributions do not 

correspond to the poor exponential, and massive mistakes ought to arise by forcing them into this approach, as 

mentioned by way of daiict. The Weibull and lognormal distribution fills this requirement, as it are frequently 
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made to approximate very intently to the conventional distribution. It is again very valuable for an equal reason 

quoted in the case of the bad exponential distribution. Considering it is able to replacement for each negative 

exponential and therefore the Gaussian distribution besides representing many different actual ones, the Weibull 

distributions and lognormal is adopted within the work of the reliability of ceramic slicing gear which changed 

into discussed by way of carter. 

 

1.2 Description of Test 

The estimation of the reliability records depends at the variable and attributes information. The assessments 

which might be conducted by life time referred to as variable records and information recorded at a particular time 

of disasters is called characteristic information. The records wanted for any reliability tests are (i) time censored 

test (ii) failure censored test. In time censored test, the amount of failures which can be occurred over a particular 

duration of some time, simply in case of failure censored test it happens failure at a period of it slow as mentioned 

through Trotsky et al and Robert. We have got adopted failure censored test for equipment, taking flank wear due 

to the fact the standards except surface roughness at some point of turning operation on lathe. We have 

acknowledged that tool wear is abnormal. Subsequently, we have taken vb=zero.6mm as failure criteria as became 

discussed with the aid of Dimitri. Moreover, we have noticed that the floor roughness ~ 1.6 microns (ra) are often 

accomplished as much as 0.6 mm flank wear. 

 

III. Experimental Procedure and Hardened Metallic 

1.3 Tool Material:  

Zirconia Toughened Alumina ceramic inserts were used in present experiments. ZTA tools were fabricated 

from submicron powders consisting of 85 Volume% Alumina and 15 Volume% of Zirconia.  The properties were 

shown in Table 1 below.  

Table 1: Cutting Insert Properties 

Tool Material  Density(g/cm3)  Hardness HV20  
Fracture Toughness 

(Mpa) m1/2  

ZTA  4.156  1700  6.5  

 

1.4 Workpiece Material Composition and Specifications 

The work material used in machining was hardened steel, and has the following composition as shown in Table 

2. The specifications of the workpiece are given in table 3.  

Table 2: Chemical Properties of Work Material in (%) 

Cr  Mn  C  Si  Mo  V  

2.7  0.6  0.23-0.35  0.5  0.25  0.05  
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Table 3: Specifications of Work Material  

Work Piece 

Material  

Hardened 

Steel  

Diameter  110 mm  

Length  500 mm  

Hardness  340 BHN  

1.5 Cutting tool Specification 

Tool holder and Tool insert specifications used in this experiment were as follows:  Tool Holder – Sandvik T 

Max R 174.1-2020-12 and Tool Insert – SNUN 120412  

 

1.6 Experimental Setup and Cutting Conditions: 

Turning tests were carried out by using Lokesh CNC Heavy Duty Horizontal Machining Center, HML 630, 

having speed range of 50-5000 rpm, 22.5 kW spindle power and having torque of 239 N-m by using different 

cutting speeds under dry condition. The details are given in table 4.  

 

Table 4: Cutting Parameters at Various Cutting Speeds  

Test  Cutting Speed, 

m/min  

Feed, 

mm/rev  

Depth of Cut, 

mm  

Work Material, 

BHN  

Nose 

Radius  

Tool  

Test-1  100  0.1  0.5  340  1.2  ZTA  

Test-2  140  0.1  0.5  340  1.2  ZTA  

Test-3  200  0.1  0.5  340  1.2  ZTA  

Test-4  280  0.1  0.5  340  1.2  ZTA  

Test-5  400  0.1  0.5  340  1.2  ZTA  

 

1.7 Methodology of Application of Reliability Using Minitab 

The probability of life/failure is estimated using statistical analysis. There are many software available for 

reliability to find how the component survives in specified conditions over a period of time as per ISO 

3685:1993(Revised 2017).  In this work, the following steps were taken  

• Identifying the cutting parameters that influence the flank wear and tool life.  

• Adopting the criteria that most suits the data for carrying the analysis.  

• Finding the reliability based on the data.  

Besides, distribution it really is the simplest fit a given set of values, the reliability principles like genuine 

failure time, proper censored failure time and left censored failure time and c programming language censored 

failure time also are considered. In present work, right censoring failure time deals with unique time the pattern 

failed (till now not failed by using that Time). Curves of possibility density characteristic that suggests the relative 

possibility of the failure time and survival function that shows the opportunity of unit surviving at a particular 

period of your time is additionally administered. Danger fee characteristic suggests that the possibility of failure 

that indicates the probability of a unit failing at that 
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Particular time, given time it is survived till the failure time. Totally, 50 tools inserts were used for machining 

reason. Checks are performed through goodness of match (based abreast of Anderson-darling test), and 

consequently the lognormal distribution for form and scale parameters had been analyzed from the data as expected 

by Kishore Kumar pochampally. Experiments have been done on dry machining conditions (without lubricant). 

Time and flank put on taken, till the cutter to be wiped out to0.6mm on flank. Within the analysis component, the 

stairs are considered to spot the simplest distribution for the experimental readings and acquire the chance plots 

like Weibull and lognormal and opportunity density function and survival feature 

. 

IV. RESULT AND DISCUSSIONS 

1.8 Flank Wear at Different Speeds  

Figure 1 shows that the Flank wear of cutting tools at a regular interval of time with the different cutting speeds.  

 

                   

                                 (a) Cutting Speed: 100 m/min                           (b) Cutting Speed: 140 m/min  

The curves show all three wear mechanisms namely (i) the initial rapid wear (ii) gradual wear and (iii) failure 

wear. Cutting speed play a prominent role in machining the hard material, as the cutting speed increases, flank 

wear also increased. Flank wear is time dependent process. Each of the graph shows that ten samples of ZTA at 

one cutting speed ranging from 100m/min to 400 m/min. 

                           

          (c) Cutting Speed: 200 m/min             (d) Cutting Speed: 280 m/min 
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(e) Cutting Speed: 400 m/min  

Figure 1: Tool Flank Wear at Different Cutting Speeds for Various Samples.  

 

1.9 Performance of Probability of Cutting Tool Life at Various Cutting Speeds 

Before appearing the reliability evaluation, it is essential to accumulate the information like flank wear at 

normal c language and time of the failure of samples. We have to look which distribution is healthy the given 

records. Figure 2 suggests that the varied probability distribution plots of failure time at distinct reducing speeds 

particularly a 100,140,200, 280 and 400 m/min, similar plots have been present. 

In reliability analysis, we take the failure time on x axis and percentage failure cost on y-axis. Diverse 

Distributions have been drawn in figure 2. Weibull distribution characteristic is described by way of two 

parameters, particularly shape (shape of the graph) and scale (the larger the dimensions, the wider the graph). 

Lognormal distribution characteristic is defined through two parameters area (suggest can be a characteristic) and 

scale (the bigger the size, the wider the graph). Gaussian distribution is described via parameters suggest and 

variance. 

Weibull, lognormal, exponential and Gaussian distribution have been wont to suit the given records. By using 

thinking about the Goodness of suit, the plots were drawn. In maximum of the plots, Weibull, regular and 

lognormal distributions suit the information. This technique became discussed by fan. 
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(e) Cutting speed: 400 m/min 

Figure 2: Probability Plots for Time and Maximum Likelihood Parameter Estimates of Cutting Tool at 

Different Cutting Speeds. 

 

1.10 Mean Time to Failure (MTTF) at Various Cutting Speeds 

Mean time to failure at various reducing speeds is anticipated via distribution identification plot of right 

censoring approach, the usage of Minitab. Mean time to failure of the cutting tools at 95% normal self-belief degree 

are given for Weibull, lognormal, exponential and ordinary distributions in table-5.  

It is being located that there may be close correlation among mean, standard mistakes and 95% everyday 

confidence level for top and lower deviations of tool life (measured in minutes) among Weibull, lognormal and 

Normal. But, exponential distribution, we discovered that popular blunders ranged from 12.49 to 76.87%, which 

itself is an indication that exponential distribution cannot estimate the suggest sun time to failure. 

 

Table 5: Mean Time to Failure (MTTF) at Various Cutting Speeds at 95% Normal Confidence Level 

Distribution Mean, min Standard Error 
95% Normal Confidence Level 

Lower Upper 
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(a) Mean Time to Failure (MTTF) at Cutting Speed of 100 m/min 

Weibull 39.853 0.7562 38.398 41.363 

Lognormal 40.001 0.9869 38.113 41.983 

Exponential 243.100 76.8750 130.801 451.813 

Normal 39.903 0.8973 38.144 41.662 

(b) Mean Time to Failure (MTTF) at Cutting Speed of 140 m/min 

Weibull 22.278 0.3825 21.5405 23.040 

Lognormal 22.244 0.4637 21.3535 23.172 

Exponential 126.900 40.1293 68.2791 235.850 

Normal 22.236 0.4390 21.3753 23.096 

(c) Mean Time to Failure (MTTF) at Cutting Speed of 200 m/min 

Weibull 21.974 0.3967 21.2106 22.766 

Lognormal 22.195 0.5898 21.0684 23.382 

Exponential 120.600 38.1371 64.8894 224.141 

Normal 22.103 0.5204 21.0827 23.123 

(d) Mean Time to Failure (MTTF) at Cutting Speed of 280 m/min 

Weibull 17.2075 0.2265 16.7692 17.657 

Lognormal 17.2033 0.3071 16.6118 17.816 

Exponential 99.00 31.3065 53.2674 183.996 

Normal 17.19 0.2898 16.267 17.763 

(e) Mean Time to Failure (MTTF) at Cutting Speed of 400 m/min 

Weibull 8.9196 0.2537 8.4359 9.4310 

Lognormal 9.0463 0.3911 8.3113 9.8463 

Exponential 39.5000 12.4910 21.2532 73.4126 

Normal 8.9707 0.3243 8.3350 9.6063 

 

1.11 Goodness of Fit using Anderson –Darling Method 

Anderson Darling goodness of fit measures the area between the fitted line and empirical distribution function, 

which is based on the data points. Here, the smaller value indicates that distribution follows the normal distribution, 

and large value gives us an idea about that it does follow the normal distribution. 

  

Table 6: Goodness of Fit using Anderson-Darling Values  

Cutting Speed 

(m/min)  

 Anderson-Darling(Adj) Values   Minimum Anderson 

Darling(Adj) among  

Various Distributions  
Weibull  Lognormal  Exponential  Normal  

100  6.843  6.356  11.440  6.457  6.356  
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140  4.115  4.066  9.416  4.079  4.066  

200  7.732  7.386  11.445  7.620  7.386  

  Table Contd.,    

280  3.648  3.571  9.120  3.55  3.571  

400  6.551  5.983  9.210  6.072  5.983  

 

1.12 Probability Density Functions in Reliability 

A probability density function of a failure time shows the relative probability of the failure time for a given 

value. A survival function of a failure time means that the probability of unit surviving at a particular period of 

time. A hazard function means that the probability of unit failing at that time, given that it is survived until then.  

 

                              (c) Cutting speed: 200 m/min                              (d) Cutting speed: 280 m/min  

Density Function, Weibull, survival function and hazard functions. The similar distributions were previously 

carried by Michael Odigie and Vigneau. The results of these graphs are summarized in table 7.  

 

(e) Cutting speed: 400 m/min  

Figure 3: Distribution Overview Plot for Probability Density Function (PDF), Weibull, Survival Function 

and Hazard Functions Distribution at Various Cutting Speeds.  
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Table 7: Overview of Maximum Likelihood Estimates of the Probability Density Function (PDF), Weibull, 

Survival Function and Hazard Functions Distribution at Various Cutting Speeds 

Cutting Speed 

(m/min)  Shape  Scale  

Mean in 

min  

Standard 

Deviation  

Median 

in min  

Inter-

quartile 

range (IQR)  

Failure 

in Count  Censoring  

100  16.81  41.12  39.85  2.91  40.24  3.743  10  90  

140  19.27  22.90  22.27  1.43  22.47  1.82  10  90  

200  12.68  22.36  21.47  2.06  21.72  2.67  10  90  

280  25.96  17.57  17.20  0.82  17.32  1.04  10  90  

400  12.57  9.39  9.02  0.87  9.12  1.13  10  73  

 

From table 7, the parameters of form and scale deliver insight into the man or woman of failure of the samples 

from Weibull plot. 

Minitab estimates form and scale parameters from the information. The shape parameter describes how the 

information are disbursed. A form of three approximates a traditional curve. Decrease form values lead to a right-

skewed distribution, better values end in a left-skewed distribution. The end result on the numerous cutting speeds, 

starting from 12.68 to 25.96, shows left-skewed distribution. 

The scale parameter describes how unfolded the info is. Usually, a larger scale results in a distribution that is 

greater opened up. right here, the values range from 9.39 to 41.12, indicating the data is spread out basically at 

slicing speeds of one hundred m/min. at slicing speeds of above one hundred m/min, the opened up is a smaller 

quantity and failure of the slicing equipment is not random. From the above effects, we can conclude that fairy the 

equipment is behaving constantly within the least slicing speeds, There's a variation at lower reducing speeds 

particularly at 100m/min. 

 

V. SURVIVAL OPPORTUNITY THROUGH THE USE OF THE KAPLAN-MEIER 

ESTIMATES 

The Kaplan–Meier estimator, additionally called the products limit estimator, can be a non-parametric statistic 

won’t to estimate the survival feature from lifetime records. The survival chance indicates the opportunity that the 

manufactured goods survive till a specific time. We use those values to work out whether the products meet 

reliability requirements or to suit the reliability of or extra designs of a product. Marcel Proust has defined their 

use considerably in several situations. The kaplan-meier estimation may be a completely useful gizmo for 

estimating survival feature and threat features. Discern four suggests kaplan-meier estimates for survival and threat 

plots at various cutting speeds. Table 8 summarizes the various kaplan-meier estimates at specific reducing speeds. 
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Table 8: Kaplan-Meier Estimates at Various Cutting Speeds  

Cutting 

speed in  

(m/min)  

Actual  

Failure  

Time(min)  

Survival probability of more than 90 % 

out of 10 tool tips  Standard 

Error in (%)  

95 % confidence 

level  

Time in 

(min)  

Number  

Failed  

Survival 

Probability in (%)  
Lower  Upper  

100  40  32  1  97.5  0.02  0.91  1.000  

140  23  19  1  95.6  0.07  0.87  1.000  

200  22  17  1  96.8  0.03  0.89  1.000  

280  17  15  2  91.6  0.05  0.80  1.000  

400  8  6  1  96.9  0.02  0.91  1.000  

 

Kaplan-Meier estimates of the survival probability vary from 91.6 to 97.5% at for the cutting speeds ranging 

from 100 to 400 m/min with an error of 0.02 to 0.07 %. This again proves that majority of the tools survived 

(>90%) for 80% of estimated tool life of best performing tool. The consistency in tool life is achieved at all cutting 

speeds.  

 

(d) Survival plot and Hazard plot at cutting speed of 280m/min 

 

(e) Survival Plot and Hazard Plot at Cutting Speed of 280m/min  

Figure 4: Kaplan-Meier Estimates for Survival and Hazard Plots at Various Cutting Speeds. 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

`Received: 22 Sep 2019 | Revised: 13 Oct 2019 | Accepted: 15 Jan 2020                          1134 

 

5.1 Metal Removal per Edge 

A graph is drawn Metal removed vs. Cutting speed for speeds ranging from 100 m/min to 400 m/min, and 

shown in Figure 5.  

  

Figure 5: Metal Removal per Edge at Various Cutting Speeds.  

 

Figure 5 shows the material removed per edge at various cutting speeds. It is found that removal of material is 

observed that 252 cu.cm at 280 m/min cutting speed. From the tool life, it is understood that the metal removal of 

this volume is possible at the shortest time and hence this would be economical.  

 

VI. CONCLUSION 

The subsequent conclusions are regularly made up of the above consequences. They are the device flank wear 

will increase with cutting time. The results of the experimental research have indicated that slicing velocity has 

wonderful impact of the device existence. The faster cutting velocity will reason quicker degradation of device 

lifestyles effects in shorter device life. Zirconia toughened alumina samples prepared through powder processing 

approach have accomplished well with top consistency in the least cutting speeds and 280 m/min speed is a great 

Speed. However, 200-400 m/min range are often recommended for top speed machining applications. 

Reliability analysis has been implemented to slicing equipment samples by the use of the Minitab software 

program. Weibull, lognormal and everyday distributions are nice suit the given records. Goodness of match the 

use of Anderson-darling technique for Weibull, lognormal and everyday distributions are on the brink of one 

another, however exponential distribution is way from other values. There’s an intensive settlement within 10% 

amongst Weibull, lognormal and everyday distributions. Right censoring methods is employed for locating out the 

survival opportunity of those reducing equipment. Kaplan-meier estimates of the survival chance vary from 91.6 

to 97. five% for the reducing speeds beginning from a 100 to 400 m/min, that's nicely inside 0.07 %. This again 

establishes the consistency in device life of majority of the gear (90%) survived pretty 80% of expected tool life 

of great appearing device 

 

REFERENCES 

1. Gokularatnam CV. Machining performance of phase transformation toughened alumina and partially 

stabilized zirconia composite cutting tools. J Eur Ceram Soc 1995; 12:445–60. 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

`Received: 22 Sep 2019 | Revised: 13 Oct 2019 | Accepted: 15 Jan 2020                          1135 

 

2. Piacentini M, Ruisi VF. Machining of steel with advanced ceramic cutting tools. Key Eng. Mater 1997; 

114:105–34. 

3. Sornakumar T. Advanced ceramic composite tool materials for metal cutting applications. Key Eng. 

Mater 1996; 114:173–88. 

4. Vaidya Nathan N. Engineered ceramics for high speed machining. ASM International Conference 

Proceedings 1988:77–82. 

5. Charles W. Ceramic cutting tools update. Manufact Eng. 1986; 100(April):81–6.  

6. Hong X. Wear behavior and wear mechanism of ceramic tools in machining hardened alloy steel. Wear 

1991; 139:439–51. 

7. Brandt G. Flank and crater wear mechanisms of alumina based cutting tools when machining steel. Wear 

1987; 112:39–56.  

8. Cao, Y., Huang, L., Li. Y., Jermsittiparsert, K., Ahmadi-Nezamabad, H., & Nojavan, S. 2020. “Optimal 

Scheduling of Electric Vehicles Aggregator under Market Price Uncertainty Using Robust Optimization 

Technique.” International Journal of Electrical Power & Energy Systems 117: 105628. 

9. Yu, D., Wang, Y., Liu, H., Jermsittiparsert, K., & Razmjooy, N. 2019. “System Identification of PEM 

Fuel Cells Using an Improved Elman Neural Network and a New Hybrid Optimization Algorithm.” 

Energy Reports 5: 1365-1374. 

10. Tian, M., Ebadi, A., Jermsittiparsert, K., Kadyrov, M., Ponomarev, A., Javanshir, N., & Nojavan, S. 2019. 

“Risk-Based Stochastic Scheduling of Energy Hub System in the Presence of Heating Network and 

Thermal Energy Management.” Applied Thermal Engineering 159: 113825. 

11. Yu, D., Wnag, J., Li, D., Jermsittiparsert, K., & Nojavan, S. 2019. “Risk-Averse Stochastic Operation of 

a Power System Integrated with Hydrogen Storage System and Wind Generation in the Presence of 

Demand Response Program.” International Journal of Hydrogen Energy (In press), DOI: 

10.1016/j.ijhydene.2019.09.222. 

12. Jabarullah, N., Jermsittiparsert, K., Melnikov, P., Maseleno, A., Hosseinian, A., & Vessally, E. 2019. 

“Methods for the Direct Synthesis of Thioesters from Aldehydes: A Focus Review.” Journal of Sulfur 

Chemistry (In press), DOI: 10.1080/17415993.2019.1658764. 

13. Jiao, Y., Jermsittiparsert, K., Krasnopevtsev, A., Yousif, Q., & Salmani, M. 2019. “Interaction of Thermal 

Cycling and Electric Current on Reliability of Solder Joints in Different Solder Balls.” Materials Research 

Express 6 (10): 106302. 

14. Yu, D., Ebadi, A., Jermsittiparsert, K., Jabarullah, N., Vasiljeva, M., & Nojavan, S.  2019. “Risk-

constrained Stochastic Optimization of a Concentrating Solar Power Plant.” IEEE Transactions on 

Sustainable Energy (In press), DOI: 10.1109/TSTE.2019.2927735. 

15. Jermsittiparsert, K., Sriyakul, T., Sutduean, J., & Singsa, A. 2019. “Determinants of Supply Chain 

Employees Safety Behaviours.” Journal of Computational and Theoretical Nanoscience 16 (7): 2959-

2966. 

16. Sriyakul, T., Singsa, A., Sutduean, J., & Jermsittiparsert, K. 2019. “Effect of Cultural Traits, Leadership 

Styles and Commitment to Change on Supply Chain Operational Excellence.” Journal of Computational 

and Theoretical Nanoscience 16 (7): 2967-2974. 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

`Received: 22 Sep 2019 | Revised: 13 Oct 2019 | Accepted: 15 Jan 2020                          1136 

 

17. Sutduean, J., Singsa, A., Sriyakul, T., & Jermsittiparsert, K. 2019. “Supply Chain Integration, Enterprise 

Resource Planning, and Organizational Performance: The Enterprise Resource Planning Implementation 

Approach.” Journal of Computational and Theoretical Nanoscience 16 (7): 2975-2981. 

18. Singsa, A., Sriyakul, T., Sutduean, J., & Jermsittiparsert, K. 2019. “Willingness of Supply Chain 

Employees to Support Disability Management at Workplace: A Case of Indonesian Supply Chain 

Companies.” Journal of Computational and Theoretical Nanoscience 16 (7): 2982-2989. 

19. Jermsittiparsert, K. & Chankoson, T. 2019. “Behavior of Tourism Industry under the Situation of 

Environmental Threats and Carbon Emission: Time Series Analysis from Thailand.” International Journal 

of Energy Economics and Policy 9 (6): 366-372. 

20. Romprasert, S. & Jermsittiparsert, K. 2019. “Energy Risk Management and Cost of Economic Production 

Biodiesel Project.” International Journal of Energy Economics and Policy 9 (6): 349-357. 

21. Kasayanond, A., Umam, R., & Jermsittiparsert, K. 2019. “Environmental Sustainability and its Growth in 

Malaysia by Elaborating the Green Economy and Environmental Efficiency.” International Journal of 

Energy Economics and Policy 9 (5): 465-473. 

22. Jermsittiparsert, K, Sriyakul, T., & Rodoonsong, S. 2013. “Power(lessness) of the State in the 

Globalization Era: Empirical Proposals on Determination of Domestic Paddy Price in Thailand.” Asian 

Social Science 9 (17): 218-225. 

23. Jermsittiparsert, K, Sriyakul, T., & Pamornmast, C. 2014. “Minimum Wage and Country’s Economic 

Competitiveness: An Empirical Discourse Analysis.” The Social Sciences 9 (4): 244-250. 

24. Jermsittiparsert, K., Pamornmast, C., & Sriyakul, T. 2014. “An Empirical Discourse Analysis on 

Correlations between Exchange Rate and Industrial Product Export.” International Business Management 

8 (5): 295-300. 

25. Jermsittiparsert, K., Sriyakul, T., Pamornmast, C., Rodboonsong, S., Boonprong, W., Sangperm, N., 

Pakvichai, V., Vipaporn, T., & Maneechote, K. 2016. “A Comparative Study of the Administration of 

Primary Education between the Provincial Administration Organisation and the Office of the Basic 

Education Commission in Thailand.” The Social Sciences 11 (21): 5104-5110. 

26. Jermsittiparsert, K., Trimek, J., & Vivatthanaporn, A. 2015. “Fear of Crime among People in Muang-Ake, 

Lak-Hok, Muang, Pathumthani.” The Social Sciences 10 (1): 24-30. 

27. Jermsittiparsert, K. & Akahat, N. 2016. “Fear of Crime among Students of Kalasin Rajabhat University.” 

Research Journal of Applied Sciences 11 (2): 54-61. 

28. Brandt G, Mikus M. An electron microprobe and cathodolumine science study of chemical reactions 

between tool and work piece when turning steel with alumina-based ceramics. Wear 1987; 115: 243–63. 

29. Jaw aid A. The performance of ceramic tool materials for the machining cast iron. Wear 1989; 135:147–

59. 

30. Richards N, Use of ceramic tools for machining nickel based alloys. Int J Mach Tools Manufact 1989; 

29:575– 88. 

31. Wayne SF, Beljan ST. Wear of ceramic cutting tools in Ni-based super alloy machining. Tribal Trans 

1990; 33:618–26. 

32. Stachowiak GB. Wear behavior of ceramic cutting tools. Key Eng. Mater 1994; 96:137–64.  


