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ABSTRACT 
The objective of research was designed and created the sliding wear testing machine 

by American Society for Testing and Materials (ASTM). After that, the wear testing was 

implemented for standard confirmation of sliding wear testing machine, which it used the 

testing result of material behavior. In this study, the design and analysis of experiment 

(DOE) was applied to statistical analysis by the factorial experiment. Two parameters of 

statistical analysis were type of specimen parameter (Stainless steel-hardchrome : SS-HC and 

stainless steel-unhardchrome : SS-UHC) and wear time parameter (60, 120, 180, 240 and  300 

min). This response of statistical analysis was determined as weight loss of testing material. 

The statistical result was indicated the wear resistance of SS-HC more than the wear resistance 

of SS-UHC. 
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Source df SS MS F P 

Specimen (A) 1 0.0000085 0.0000085 474.15 < 0.001 

Wear Time (B) 4 0.0000458 0.0000114 639.26 < 0.001 

AB 4 0.0000008 0.0000002 11.41 < 0.001 

Error 40 0.0000007 < 0.0000001   

Total 49 0.0000558   

 

 (Main 

Effect) 

2  (Interaction) 

(Specimen) 2 

(Level) 

(SS-HC) 

(SS-UHC) 

(Wear Time) 5 

60, 120, 180, 240 300 min 

(Weight 

Loss) 95% 

 (Coefficient of Determination)  

  (R-square)  

1 

 

(Weight Loss) 98.72% 

 [4] 

 

 =          (1) 

 

 

  

 

3 4  

2   

(Specimen) 

(Wear Time) (Reference 

Line) (Horizontal Axis) 

2 

(Weight Loss) 

 95%  

1 

 



 

 
3  

 

 
4  

 

2  

(Specimen) 

(Wear Time) 

 2 

 

(Weight Loss) 

95% 

1 

 

 

 

(Specimen) 

(Wear Time) 

(Weight Loss) 

95% 

(SS-HC) 

(Wear 

Resistance) 

(SS-UHC)  

(Stainless Steel) 

 (Hardchrome : HC) 

 (Unhardchrome : UHC) 

HC UHC 

(Wear 

Time) 

 (Linear Regression) 

(Wear Time)  

(Weight Loss) HC 

UHC 

(Continuous)  

 

4.  

 .. 2559 

 

  

StainlessHard Chrome

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

30024018012060

Specimen

M
ea

n

Wear Time

Main Effects Plot for Weight Loss
Data Means

30024018012060

0.0045

0.0040

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

Wear Time

M
ea

n

Hard Chrome
Stainless

Specimen

Interaction Plot for Weight Loss
Data Means



5.  
[1] Mondal DP, Das S, Rajput V. Effect of 

zinc concentration and experimental 

parameters on high stress abrasive wear 

behaviour of Al–Zn alloys: A factorial 

design approach. Materials Science and 

Engineering A 2005; 406: 24-33. 

[2] Vasquez H, Lozano K., Soto V., Rocha  

A. Design of a wear tester for  

nano-reinforced polymer composites. 

Measurement 2008; 41: 870-877. 

[3] Yousif B F. Design of newly fabricated 

tribological machine for wear and 

frictional experiments under dry/wet 

condition. Materials and Design 2013; 

48: 2-13. 

[4] Montgomery DC, Design and Analysis  
of Experiments. 5th, John Wiley & Sons, 

New York, USA; 2004. 


