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Abstract
A localized high temperature area occurring at the tip of the tool during a cutting process can be detrimental and
lead to a rapid wear mechanism. This paper presents the effect of a cryogenic application during the machining
process on the temperature generated at the tool-chip interface, compared to a dry environment in the turning of the
AISI 4340 alloy steel using a coated carbide tool. The cutting temperature was estimated using the Third Wave
AdvantEdge software, which then was validated with the turning experiments. A significant reduction of the
cutting temperature and the steeper temperature gradients on the cutting edge and the chips were observed in the
cryogenic machining, which indicates more effective heat removal from the cutting zone. The sudden cold of
-196 °C caused the chips to become hard and brittle, which enhanced the chip breakability during the machining
process. 25 refs.
(Received in February 2015, accepted in November 2015. This paper was with the authors 2 months for 2 revisions.)
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CONCEPTS OF SIMULATION MODEL SIZE AND COMPLEXITY
Ahmed, R.; Shah, M. & Umar, M.
Lahore School of Economics, Burki Road, Lahore, Pakistan
E-Mail: rizwan.ahmed@lahoreschool.edu.pk

Abstract
Simulation modelling is the business of reducing complexity of the real world. Keep your models small and simple,
is the basic heuristic found in simulation & modelling literature; yet the modellers are developing models of
increasing size and complexity. Simulation model size and complexity is generally a less debated and poorly
understood area. Despite the importance of model simplification and its relation with size and complexity; only a
handful of papers, addressing the size and complexity of simulation models, can be found. This paper reports on
general concepts of simulation model size and complexity held by expert modellers and proposes a framework to
understand the origins of simulation model size and complexity. Size and complexity are two most important
contextual factors that may affect simulation practice. Increased understanding of concepts of simulation model
size and complexity held by the modellers will potentially underpin simulation methodology research and help us
in addressing the issues raised by increasing size and complexity of simulation models. 15 refs.
(Received in February 2015, accepted in November 2015. This paper was with the authors 1 month for 1 revision.)

Key Words:

Simulation Model Size, Model Complexity, Context, Methodology

Pages 223-235

LAYOUT AND MATERIAL FLOW OPTIMIZATION IN DIGITAL FACTORY
Centobelli, P.; Cerchione, R.; Murino, T. & Gallo, M.
University of Naples Federico II, Piazzale Tecchio 80, 80125, Naples, Italy
E-Mail: piera.centobelli@unina.it

Abstract
The ability to realize customized products, in particular for engineering-to-order companies, is a key factor in order
to be competitive in modern market without incurring any additional cost and respecting customer lead time. In this
ever-changing environment the layout optimization is a fundamental issue requirement, hence the development of a
virtual layout, according to the Digital Factory concepts, can be very useful to identify and to solve potential
problems during the planning phase, before realize it. The main aim of this paper is represented by the proposal of a
layout reconfiguration and a technological solution for the parts feeding system of the industrial plant analysed in
order to reduce the production lead times.
In the first phase, an overview of the Digital Factory applications is provided. In the second phase, after data
analysis in an Italian manufacturing company, a simulation model has been designed and tested using Simio
simulation software. Simulations results concerning production and queue times obtained from different orders
have been compared with actual configuration data.
Research results indicate that the surveyed company has had an improvement in terms of reduction of waiting
times and increase of customers satisfaction due to total production lead time reduction. 39 refs.
(Received in May 2015, accepted in November 2015. This paper was with the authors 5 months for 1 revision.)
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Abstract
The coupling effect between tire and pavement is an intensively researched subject to analyse the dynamic
interaction of the vehicle-pavement system. By considering the 11.00 R20 tire and expressway asphalt pavement,
ABAQUS software was employed in this study to establish an improved model for simulating the coupling effect,
in which the tire rubber was taken as a neo-Hookean material and the pavement was taken as a multilayer structure.
The coupling was achieved by considering the equilibrium equation and continuity conditions of the contact
surface. The tire rolling, which was modelled by the “steady-state transport” method provided by ABAQUS
software, was imported to the tire-pavement coupling for the explicit dynamic computation. Numerical results
indicate that the pavement deformation obviously weakens the tire vibration in comparison with the nondeformable assumption, in which the variance of the vertical acceleration at the tire centre is reduced by 25 % and
the power spectral density is decreased by 52 %. The influence of the horizontal contact stress (CSHEAR) is
considered by taking different friction coefficients. Compared with the case without the CSHEAR, the stresses in
the longitudinal and lateral directions within the contact area on the pavement surface are increased by
approximately 45 %. This study simulates a more realistic situation, including the contact stress and high-speedrolling tire, thus the conclusions provide a reference for the optimization and design of vehicles and pavement
structures. 23 refs.
(Received in June 2015, accepted in December 2015. This paper was with the authors 2 months for 2 revisions.)
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Abstract
Recently a lot of research has been devoted to studying the impact that public procurement can have on innovation.
The phenomenon has been widely recognized as the effect of public procurement for (of) innovation (PPI). The
purpose of this paper is to further explore the previous results of the econometric panel analysis by employing
simulation modelling to check the robustness of the results and to add firmer arguments for evidence-based
innovation policies.
The main results for the 28 EU countries show that PPI and economic (GDP) growth are significant factors that
affect the level of a country's innovativeness. By applying simulation models, the possible size of the impact in
terms of changing the size of PPI on a country’s level of innovativeness, can be seen. These results can have
practical implications for officials in charge of innovation policies, because the recent crisis has stretched their
budgets, meaning that they have to choose policy instruments that will have a significant impact. 41 refs.
(Received in June 2015, accepted in December 2015. This paper was with the authors 3 months for 1 revision.)
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Abstract
The nozzle is one of the most important components of pulse jet systems. The optimization of a pulse jet system
and its optimal operation condition are barely known because of the complicated turbulent mixing, compressibility
effects, and even flow unsteadiness, which are generated in the nozzle system. In this study, a three-dimensional
numerical model of a pulse jet system was established to analyse its operation characteristics by using
computational fluid dynamics (CFD). The CFD simulation results were validated with existing experimental data.
The flow dynamics of the pulse jet gas around the cleaning nozzle was numerically explored to predict the effects
of nozzle shape and dimensions on the pulse cleaning performance in terms of pressure distribution, velocity
distribution, primary mass, secondary mass, and entrainment ratio. The influences of the convergent ratio in the
narrow (Rch) and wide (Rcw) directions, as well as that of the divergent ratio (Rdw) in the wide direction, for the
nozzle were discussed. Results show that the flow dynamics are most sensitive to changes of Rch among of Rch, Rcw,
and Rdw, The entrainment ratio (Ren) increases with Rch, Rdw, and Rdw. The primary and secondary masses decrease
with increasing Rch and Rdw. The primary and secondary masses increase with Rdw. The conclusions obtained in the
study provide guidelines for designing a rectangular slot nozzle for pulse jet cleaning of the filter elements. 17 refs.
(Received in June 2015, accepted in December 2015. This paper was with the authors 3 months for 1 revision.)
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Abstract
This paper presents a novel heuristic method for machine layout optimisation, developed in the course of an
internal factory logistics optimisation project. The method is developed from a force-directed graph drawing
algorithm, and integrates random permutations using simulated annealing to avoid local minima. The method was
verified and validated with a discrete event simulation (DES) model of a furniture development factory consisting
of 140 machines. The DES model was developed for manufacturing system analysis as well as design and testing
of optimisation methods. The main optimisation goal was reduction of transport costs by minimising the total
distance the products travel between the machines. The optimisation problem extends the quadratic assignment
problem (QAP) by allowing arbitrary granularity of locations, facility sizes and fixed facilities. The resulting
method can be used to solve a wider range of problems by altering the optimisation function or adding new
feasibility conditions. 31 refs.
(Received in June 2015, accepted in December 2015. This paper was with the authors 1 month for 2 revisions.)
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Abstract
Period Batch Control (PBC) system has been known for its implementation with the classical group technology
(GT) cells, and it has been known for its simplicity. The main production planning decisions concern the choice of
the period length and the stage number and contents. Also, in order to better integrate the production planning with
the application of GT cells at the shop floor, the concept of virtual manufacturing cells has been applied. Since
virtual cells configurations are changing periodically, a model for implementing the PBC system into virtual
manufacturing cells environment is developed. The model enables alignment of the PBC principles and rules with
virtual cell design goals. Model is tested on the case study of furniture production. With the use of scheduling
software, different scheduling rules were simulated for four production weeks. The experimental results from these
for production weeks show how the choice of PBC parameters impacts the virtual cells configurations, machine
sharing and utilization. 35 refs.
(Received in July 2015, accepted in December 2015. This paper was with the authors 1 month for 1 revision.)
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Abstract
In this research article a kinematic equation for 8 Degrees of Freedom (DOF) anthropomorphic robotic arm was
developed and it is modelled using Pro-E software and invoked in ADAMS software tool for further analysis. A
cubic path planning algorithm is mathematically derived for actuating the joints and simulated using the MATLAB
environment for proper joint motions. With the help of MATLAB/ADAMS Co-Simulation environment the robotic
arm invoked in ADAMS model is actuated using the path planning algorithm written in MATLAB environment.
The robotic arm traversed the desired trajectory effectively, which confirms the effectiveness of the path planning
and control algorithm. These simulated results were used to analyse the dynamic behaviour of the robot arm and
gave us a clear insight about the parameters like torque, joint position, velocity and acceleration of the robotic arm
and the results have been discussed in detail. This research article is a part of a real time humanoid robot research
project titled – RALA (Robot based on Autonomous Learning Algorithm). 17 refs.
(Received in July 2015, accepted in November 2015. This paper was with the authors 1 month for 2 revisions.)
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Abstract
This paper addresses an emergency scheduling for manufacturing resources (ESMR) problem and a method based
on event-driven rolling optimization according to the production task priority is developed for solving it. A
mathematical model aiming to maximum resource scheduling satisfaction, minimize tardiness penalties and
minimize crash cost is proposed firstly. Then, the priority of the tasks in rolling window is analysed based on
production system vulnerability. An adaptive multi-objective dynamic resource scheduling algorithm is proposed
as a solution of the model above. Analytic results show that it is not only able to effectively reduce the complexity
of ESMR, but also to reveal influence of task importance on ESMR. With the analysis, it can provide way of
measuring the overall emergency impacts on the systems, and allow the decision-makers to respond to unexpected
events that what the best way of resources scheduling is. 22 refs.
(Received in September 2015, accepted in November 2015. This paper was with the authors 1 month for 2 revisions.)
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Abstract
In order to present the reasonable crown of hot rolling mills, the bend force and shift position should be precomputed in a reasonable manner, while maintaining a good profile. How to search the optimal crown trajectory in
ratio crown range is the key problem. Crown and flatness allocation strategy is researched based on dynamic
programming method which has been improved and optimized by the algorithm. The key parameters have been
calculated by finite element method and regression calculation method, which can regress the equation of the
mechanical crown. Comparing with a real production hot rolling mills, the result of state transition equation shows
a perfect availability. Additionally, the parallel computing model and look-up table method have been utilized in
dynamic programming calculation program. The results show that the bend force normalization population standard
deviation fell from 0.2 to 0.06 and the continuously variable crown (CVC) roll shift position normalization
population standard deviation fell from 0.3 to 0.15. The consequences show that the crown and flatness allocation
strategy has a better application effect and the computing time is only 16 ms, which proves that the model can be
applied online. 24 refs.
(Received, processed and accepted by the Chinese Representative Office.)
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Abstract
This paper researches the conditions where the manufacturer focuses on development of core components and
outsources development of supporting components to the supplier in the collaborative R&D of the supply chain.
The manufacturer needs to consider the impact on market revenue of innovation quality when they design contracts
in order to avoid unethical behaviour of suppliers. The manufacturer should not only offer the suppliers a certain
fixed payment, but also share the market revenue from the products with the suppliers. This study research arrives
at several conclusions. First, the optimal revenue sharing coefficient has a negative correlation with the impacting
coefficient of the success of product innovation, which is affected by the efforts put into core components
development by the manufacturer. Second, the optimal revenue sharing coefficient has a positive correlation with
the impacting coefficient of the success of product innovation success, which is affected by the efforts put in
development of supporting component by the supplier. Third, the optimal revenue sharing coefficient has no
correlation with the fixed payment and innovation quality of product. Fourth, the optimal fixed payment has
positive correlation with the cost coefficient of developing the core components and supporting component by both
sides in the supply chain, and it has negative correlation with innovation quality of products. 20 refs.
(Received, processed and accepted by the Chinese Representative Office.)
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Abstract
The concept of the green supply chain leads to the recent expansion of the green logistics investigation. Under the
mode of VMI (vendor managed inventory), integrating the inventory and routing of the supplier and the customer
as a whole is vital to achieve the optimization of total distribution cost in distribution logistics systems. In this
paper, the inventory routing problems on a two-echelon logistics system composed of a single distribution centre
and multiple customers for multi-product in multi-period with time constrains is studied under the conditions of
VMI strategy. Both inventory costs and distribution costs are considered in the logistics system, and an improved
fuzzy genetic algorithm is proposed to solve the optimization model of IRP (inventory routing problems) for multiproduct in multi-period with time constrains. It has been proved that the proposed algorithm is a very efficient
approach for the IRPs. Finally, the effectiveness of the proposed algorithm and the optimization model are
demonstrated through simulation of computational experiments. 36 refs.
(Received, processed and accepted by the Chinese Representative Office.)
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Abstract
Aimed at the possibility of stock-out of the traditional retail channel under stochastic demand in a dual-channel
supply chain, we propose a cooperative inventory strategy, in which the excess demand of the traditional retail
channel is complemented by the excess inventory of the manufacturer’s direct channel through transshipment. We
establish a newsboy model to analyse each supply chain member’s order quantity decision making process, and
prove the unique existence of pure-strategy Nash equilibrium under the uncooperative inventory strategy and the
cooperative inventory strategy. We go on to discuss the impacts of the wholesale price, the channel substitution rate
and the transshipment cost on optimal order quantities under each inventory strategy. Numerical simulation shows
that when values of the wholesale price and the transshipment price satisfy certain conditions, the cooperative
inventory strategy can not only lead to an increased supply chain profit but also achieve Pareto improvements of
both the manufacturer and the retailer. 23 refs.
(Received, processed and accepted by the Chinese Representative Office.)
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Abstract
In this research, the mechanical characteristic parameters of the seabed massive sulfide (SMS) are obtained
quantitatively using laboratory uniaxial compression strength (UCS) test and triaxial compression strength (TCS)
test. A three-dimensional discrete element (DEM) model of the SMS is developed in the EDEM simulation
environment and are then validated by numerically simulating the laboratory UCS and indirect tensile strength
(Brazilian disc) tests. A new counter-rotating pick-type drum cutter for excavating the SMS is proposed, and a
corresponding DEM model for the excavation process is established. Numerical simulations for the new counterrotating cutter and a traditional single-rotating cutter are conducted, and the cutter forces in three orthogonal
directions and the torques are obtained and compared. By integrating the new counter-rotating cutter, a threedimensional multi-rigid-body dynamic model of a SMS mining machine is developed in the RecurDyn simulation
environment, and simulations are conducted to evaluate its trafficability and mobility performance under the effect
of the excavating cutter on the seabed complex terrain. This research can provide valuable and effective modelling
methods for seabed mineral excavation process simulation, mining tool optimization and design and mining
machine performance evaluation. 19 refs.
(Received, processed and accepted by the Chinese Representative Office.)
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