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Micropitting is a phenomenon whereby small craters or pits appear on the surface of gear teeth, leading 
to weakening, cracking, or failure of gear teeth. This is one of the most crucial rolling contact fatigue 
(RCF) failure modes observed in drivetrain components such as on gears and bearings. Observing 
evolution of different surface roughness parameters during micropitting can help to understand the 
failure behavior effectively. Retained Austenite (RA) is an important phase in steel which can impact 
wear and fatigue performance of gears. In this study, three different levels of RA samples were 
manufactured and RCF tests were conducted. The low RA samples failed due to early crack initiation and 
rapid crack propagation. Initiation and propagation of micropitting were observed for high and medium 
RA samples. Average surface roughness (Ra), root mean square roughness (RRMS), skewness (Rsk) and 
kurtosis (Rku) values were captured by intermittently stopping the tests and observing sample surface 
using non-contact white light interferometry technique. Significant correlation was observed between 
propagation of micropitting and above-mentioned surface roughness parameters. Present study shows, 
this correlation on surface roughness parameters can be used by drivetrain industries to predict the 
long-term performance of gears and bearings at their practical application field.
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As people have become more and more reliance on using mobile apps to interact with each other and 
browse the web, evidential data from such mobile apps have been increasingly discovered and adopted 
as critical evidence for civil and criminal cases.  
We have collected and analyzed 56 real-world Android web browser apps.  
Our findings are surprisingly interesting: (1) 50 browser apps provide history clearing function to allow 
users to delete their browsing history as well as cookies and other temporary data; and (2) 43 browser 
apps provide the optional use of private (or incognito) mode, with which if you don't want, for example, 
Google Chrome to remember your activity, you can browse the web privately in incognito mode.  
That is, browser apps do not save your browsing history, cookies and site data, or information entered in 
forms.  
Our proposed approach found that web browsing history evidence data are still able to be identified and 
discovered from logging system as well as files, even though the browser apps were used under private 
(or incognito) mode, or user intentionally deleted their browsing history using the history clearing 
function.  
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Anaerobic digestion (AD) is an attractive and beneficial process for converting agricultural, commercial 
and industrial waste into clean methane-rich biogas, which can be used as heat, power and substitute 
natural gas. Besides that, anaerobic digestion produces by-products which are also highly rich in 
nutrients that can be used as fertilizers. Despite these advantages, the development of AD in Iowa is 
hindered by social, economic and environmental factors, mostly related to commercialization risks. The 
objective of this study is to analyze the economics of a 2400-head cattle-based AD operation located in 
Iowa through a life cycle cost analysis. This analysis employs a discounted cash flow rate of return 
(DCROR) to evaluate the economic feasibility of the AD operation based on a 30-year plant life, and a 
minimum selling electricity price of 12.0 ¢/kWh. The internal rate of return (IRR) of this project is 
estimated at 7.10%. The IRR varies based on the different technical, capital and operating cost 
parameters. The sensitivity analysis suggests that the three main factors contributing to the change in 
IRR are the operating capacity, waste per cattle and power efficiency. Uncertainty analysis indicates that 
IRR varies within the range of 0.01 and 0.09.
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Based on multi-physics modeling and multi-scale methodology, Data-Driven Prognosis (DDP) is an 
analytical technique to make online predictions of instability in a broad class of systems which are 
assumed to obey a conservation law, which operate under a potential function that may be modeled or 
approximated as piecewise quadratic, and which satisfy equilibrium and compatibility conditions. The 
fundamental concepts and results of DDP are introduced, then DDP is validated against physical 
experiments in the application cases of a balloon burst and a skewed rolling mill. The results favorably 
show DDP's ability to predict the onset of an instability in these two systems.
 
 
 


