


































Results & Discussion

The Von-Mises stresses shown in in the FEA images, shown above and below, depicts the maximum distortion criterion 
for the ductile material used in the shuttle as it impacts the flexible barrier. Stress distribution is also seen the flexible 
barrier as it elongates to absorb the kinetic energy of the shuttle. As the kinetic energy of the shuttle is absorbed by the 
barrier, its own internal strain energy drastically increases towards failure. A polynomial curve fitting technique is applied, 
shown below, to capture the empirical non-linear material behavior of the barrier and to ensure accurate strain energy 
calculations in the simulation. Stress concentrations and load paths for the energy can be visualized throughout the 
shuttle as it rapidly decelerates. The above graph was further calculated through mathematical modeling to determine 
the shuttle braking distance, equivalent stiffness of barrier, and time required to completely arrest the shuttle and bring it 
to rest.    

Explicit Dynamic Analysis of UAV Shuttle



CFD - Aerospace Application

CASE STUDY 4
A CFD Analysis on the effect of canard 
wings for a HSTD 
The orthodox design philosophy in the aircraft industry is to replace the horizontal stabilizers of an 

aircraft with canard wings preceding the main wings for enhanced maneuverability, dynamic stabili-

ty, and longitudinal equilibrium. We investigate the effect of canard wings in addition to the rear 

stabilizer on a client’s HSTD. This highlights the consequence of its design on the velocity stream-

lines and pressure distribution. CFD augments the ability to optimize aerodynamic performance 

and it assists in calculating the lift, drag, and stall of the HSTD. In particular it is very important to 

identify turbulent flow and the creation of vortices at the trailing edges of the canard and main 

wings. As expected, the nose and leading edges of the canard wing, main wings, horizontal stabi-

lizers, and tail show high pressure zones. All of the lifting surfaces show positive lift with reduced 

pressure on the top surface. The velocity profiles are streamlined with the body at minimal bound-

ary layer separation which show a reduction in drag. The canard wings seem to form a disruption 

in the velocity flow as the streamline hits the leading edge of the main wing assembly. The disrup-

tion is not prominent and should not create vortices due to the fact that there is a high-pressure 

region on the leading edge of the main wings. The canard wings seem to favor a higher dynamic 

stability and longitudinal streamline reduction in drag.  

Disclaimer: The images, data, and details have been deliberately modified/changed for propriety reasons. 



CFD Analysis on canard wings of a HSTD

The overall velocity field plot shows an enhanced aerodynamically streamlined body. The canard wing config-
uration promote reduced drag which is apparent in this CFD plot. The drop in velocity over the latter part of the 
fuselage and its corresponding drop in pressure is a hint of possible eddy current generation. This can be of 
concern and needs to be investigated further.

Velocity Streamlines of HSTD – Longitudinal Axis

Results & Discussion

There is minimal boundary layer separation, 
especially at the horizontal stabilizers and tail 
section. The wake shows good detachment 
of streamlines and supports the dynamic 
stability and horizontal equilibrium of the 
HSTD at this velocity and angle of attack.

Pressure distribution, as seen on the left, exposes all the 
high- and low-pressure regions to assist in calculations of lift, 
stall, and drag.



Consumer Electronics Simulations

CASE STUDY 5
Transient Thermal Anlysis and Drop Test 
Simulation of Consumer Electronics PCB
SoluNox conducted a steady state thermal analysis on the main processor of a consumer electron-

ics PCB. Consequently, a transient thermal analysis was also conducted on selected micro proces-

sors that had variable power consumption during operation. These types of analysis expose the 

temperature distribution, thermal dissipative design, and help the OEM with PCB reliability, perfor-

mance, and safety. Electronic components are then optimized for their design by introducing dissi-

pative mechanisms like heat sinks, thermal resistance, fin arrangements, cavities, and conductive 

plates. Thermal plots for the PCB and temperature gradients at temperature probes have been 

shared visualization. Drop test simulation is particularly important in the electronics industry, where 

electronics assemblies are often subjected to handling and transportation during their life cycle. 

SoluNox conducted an explicit dynamic analysis to mimic a drop test. We have identified potential 

issues and optimized the design of the PCB to improve its mechanical reliability and ensure that it 

can withstand real-world drop events. This reduces the risk of component damage and improves 

the overall reliability of the electronic system. In particular, the hourglass energy of the PCB is mini-

mum up to the point of impact. The kinetic energy depicts the free fall time and contact forces in the 

major axis are shared for visualization of the peak failure event.



Transient Thermal Analysis & Drop Test

Kinetic Energy & Hourglass Energy

Temperature probes indicate a high generation of initial temperature and inefficient dissipative thermal load steady state convergence for time period 
of 200 seconds. 

Thermal Gradients of PCB and Temperature Probes of Heat Source Components.

Results & Discussion

Drop Test Simulation of PCB

Contact Force (X-Axis) Contact Force (Z-Axis)



Specialized Simulations

These panels are designed specifically for enhancing flexural rigidity and compressive strength at a remarkably low weight. Such panels are used 
extensively in the aerospace and automotive sectors. The image on the left depicts a panel after excessive axial loading.

Composite Honey Comb Sandwich Panel - Simulation and Fabrication

Specialized Simulation & Fabrication Facilities

Biomedical Simulations - Project Zohra

Turbomachinery (Centrigugal Compressor) - Rotor-dynamics and Fatigue Analysis

Project Zohra was used by a specialist cranial plastic surgeon on planning for a cranioplasty of a baby with the Apert Syndrome. In words of the plastic 
surgeon himself, “I have to figure out how to rearrange the pieces of the skull during the actual surgery, it’s like a jig-saw puzzle”. After close consultation 
with the surgeon our team recreated the actual baby’s skull through advanced scanning and processing. The 3D skull was so accurate that it even had 
the intricate minor details of each canal, passage, recess, and pathway. The surgeon was able to plan his surgical game plan on the provided 3D 
mock-up in the comfort of his office without even touching a scalpel or the patient. We are so happy and proud that the surgery was a major success 
and the baby has started to grow and function in a normal capacity since then.

A rotor-dynamic analysis investigating a possible scenario that led to the chipped main vane of a centrifugal compressor shown. A subsequent fatigue 
analysis is routinely conducted to predict LCF and HCF. The simulation on the left explores the possibility of increasing the main vanes, while eliminat-
ing the split vanes.



Steel stamping dies that have been used for motorcycle chassis, muffler silencer, and automotive chassis floors.  The following dies have been used 
for Honda CD71 chassis, Honda CD125, NJ Super Bike, and Toyota Corolla floor carpet

Fabrication Facilities and Equipment

Fabrication Facilities & Equipment

SoluNox is part of the local industrial supply chain and plays an active part in technological clusters around the globe. 

Our primary fabrication facility includes a light fabrication workshop, heavy fabrication workshop, & precision engineering workshops. For fabrication 
work we utilize overhead cranes (up to 15 tons), heavy shears, hydraulic presses, benders, laser metal cutting, and welding machines (submerged arc 
welding, TIG, MIG, etc). We have up to 5-axis CNC machines (machining center, milling, lathe, wire-EDM, engraving), lathes, Capstan lathes, vertical 
lathes, boring machines, radial drill machines, surface grinding, cylindrical grinding, center-less grinding, dynamic balancing, shapers, planners, and 
copying attachments (milling and lathe).  Our fabrication team consists of seasoned supervisors that have been working in the heavy metal fabrication 
industry for most of their professional lives, Class-A welders that have performed excellent welding jobs on large naval structures and underwater 
applications. We have a dedicated crew of experienced technical staff.


