
Established in 1990, D-I Industrial Co. Limited is 
South Korea’s leading manufacturer of hydraulic 
marine transmissions and speed reducers, steering 
systems and power take-offs (PTO). With its extensive 
coastline, thousands of islands and tens of thousands 
of vessels, the Korean maritime industry has 
developed to world-class levels in both technology 
and scale. In this environment, D-I Industrial provides 
market-leading products to major marine engine 
manufacturers including Doosan Infracore (formerly 
Daewoo Heavy Industries) and Hyundai Marine Co. 
Other leading marine engine distributors including 
Cummins, Volvo Penta, Caterpillar, Scania and John 
Deere also choose D-I products as the best marine 
transmission option for their engines.

With the company focused on exceeding 
the expectations of its demanding customers around 
the world, by constantly improving designs and 
delivering innovative products, D-I Industrial has used 
RomaxDESIGNER software since 2014 in key areas 
including root cause analysis, gear whine reduction 

“Since engineers at D-I Industrial 
started using RomaxDESIGNER, 
the time taken for design review 
of gearboxes has not only reduced but 
we’ve also gained new opportunities 
to explore multiple factors including 
bearing life, gear rating, housing strain 
analysis, and more.”

Junseong Kim, 
D-I Industrial Research and Development Centre
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and other design optimisation projects. Alongside 
the software, Romax’ consultancy team were tasked with 
performing a root cause investigation project on a small 
marine gearbox and provided design recommendations 
for improvement.

Why Romax?

“Our main difficulty was identifying a more systematic 
approach regarding the powertrain,” says Junseong 
Kim of D-I Industrial’s Research & Development Centre. 
“We wanted to consider the interaction between 
the various components, such as gears and shafts, 
in more detail.” The business already used 3D CAD 
software and finite element (FE) analysis, including simple 
3D modelling. Junseong Kim says, “We were analysing 
damaged products using our own internal process, but 
were also continuously considering new and improved 
ways to approach a problem. This led to D-I Industrial 
choosing RomaxDESIGNER”, with the software used 
by the company’s development team in its R&D Centre.

Better products – to completely satisfy 
any customer in any sea

Junseong Kim says, “The most important benefit 
of Romax software is the ability to reduce the time 
it takes to locate design errors, thanks to the advanced 
simulation capabilities provided by RomaxDESIGNER.” 
This ability to locate and so rectify design errors more 
rapidly enables D-I Industrial to create optimised 
designs faster – speeding time to market and better 
meeting customer requirements for higher quality, 
high-performance products.

“Introducing RomaxDESIGNER enabled process 
improvements in our gear design, in tooth damage analysis 
in particular,” he continues. “The most improved point 
is that optimal modification is now micro-geometry 
determined by gear contact pattern analysis. Previously, 

Client

Leading South Korean manufacturer of hydraulic 
marine transmissions, steering systems and power 
take-offs; with sales in more than 50 countries.

Challenge

Improving designs, creating higher quality products 
for global customers, and developing a more 
systematic approach to the powertrain through 
a ‘whole-system’ view that considers interactions 
between all components including gears and shafts.

Solution

RomaxDESIGNER software and accompanying services 
for root cause analysis, design optimisation, and gear 
whine reduction.

Benefits

More rapid, efficient and lower cost identification 
of design errors, enabling: optimal micro-geometry 
modifications through accurate tooth damage and 
TE analysis, reduction of gear whine noise, faster 
design review processes, and new opportunities 
to explore more areas including axial strain, 
bearing life, gear rating, housing strain analysis, etc.

Gearbox model in RomaxDESIGNER

Prediction of system misalignment 
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we performed direct tests and analyses, including 
comparison with competitor products. This involved 
a great deal of time and cost - too much. So we changed 
the process to one that involves design analysis using 
RomaxDESIGNER, to enable micro-geometry modification 
decision-making, and testing for design verification. 
Thanks to Romax we can find the required error for 
tooth modification – an extremely valuable result 
for our company.”

Problem solving in action: 
reducing gear whine

In another project, D-I Industrial was experiencing 
problems with whine noise from spur gears: “We 
modelled and analysed STE (static transmission 
error) using RomaxDESIGNER, with the results and 
comparisons enabling our development team to modify 
the micro-geometry.” D-I Industrial could refer to Romax 
analysis that had successfully shown the strong 
impact of modifications on profile contact ratios and 
peak-to-peak transmission error (PPTE) – with PPTE 
related to noise levels produced by a gear pair.

Junseong Kim adds, “Using Romax means we can better 
understand how to approach and resolve issues, such as 
the power flow through a drivetrain. Based on this kind of 
know-how, we can adapt and improve our problem solving. 
Now, we can approach problems with different thinking, 
going further by suggesting real alternatives through 
RomaxDESIGNER.”

When it comes to Right First Time designs and identifying 
and resolving issues as early in design and development 
as possible, he says: “For me, the Romax approach 
seems to be based on verifying the realistic possibilities 
of a powertrain at the ‘macro’ stage, which is extremely 
useful for engineers who have to develop various types of 

powertrain in a short time period. At the same time, novice 
designers and beginners will have more help to understand 
their gear systems.

“Since engineers at D-I Industrial started using 
RomaxDESIGNER, the time taken for design review 
of gearboxes has not only reduced but we’ve also gained 
new opportunities to explore multiple factors including 
bearing life, gear rating, housing strain analysis, and more.”

 “Since engineers at D-I Industrial 
started using RomaxDESIGNER, 
the time taken for design review 
of gearboxes has not only 
reduced but we’ve also gained 
new opportunities to explore 
multiple factors including bearing 
life, gear rating, housing strain 
analysis, and more.”

Junseong Kim, 
D-I Industrial Research and Development Centre

Since the time of writing this case study, the Romax product offering has evolved.  
The features and benefits described here most clearly map onto our new products Romax Enduro and Romax Spectrum.

Gear mesh contact analysis before micro-geometry optimisation

Gear mesh contact analysis after micro-geometry optimisation
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