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1. Executive Summary 

Leveraging new advanced analytical tools and 

advanced manufacturing processes has ushered 

in a transformative era for the government and 

industry which enables them to proactively ad-

dress a myriad of challenges. These innovative 

technologies not only anticipate obsolescence, 

but they empower organizations to stay ahead  

of the curve when it comes to adopting new 

technologies and handling intricate supply  

chain issues. This foresight is paramount in 

establishing a diverse and resilient supply 

system that remains unwavering in delivering 

critical components for maintenance and 

sustainment activities. While most of the 

Maintenance, Repair, and Overhaul (MRO) 

services are traditionally linked to aviation and 

aerospace, the scope has broadened. Products or 

equipment with high costs and extensive life-

cycles, such as Material Handling Equipment 

(MHE), are now prime candidates for these 

streamlined MRO processes. 

MRO activities encompass an array of functions 

that ensure the continuous upkeep of military 

equipment throughout its lifespan, including 

periodic maintenance, unscheduled repairs, 

retrofits, and even complete rebuilds. However, 

it’s no secret that many organizations have 

faced challenges when attempting to carry out 

MRO operations efficiently and effectively. 

Siloed processes, disparate systems, and the 

constant deluge of data, from scheduling and 

forecasting to inventory management and parts 

replenishment have hindered the seamless 

execution of these critical tasks. That’s where 

Ricardo Defense Incorporated (RDI) continuous 

improvement strategies, digital engineering 

tools, and advanced manufacturing techniques 

have proven to be invaluable. 

RDI’s contributions to this field have not only 

accelerated processes but have also set the 

standard for maintaining high-quality standards 

while mitigating risks. Their ability to provide 

viable alternatives for obsolete parts ensures that 

MRO activities stay on schedule and experience 

no cost escalation. This revolution in military 

maintenance operations exemplifies the power 

of cutting-edge technologies and methodologies 

in enhancing the readiness and reliability of our 

Armed forces, ultimately contributing to the 

national defense infrastructure. 

This project was undertaken with the primary 

objective of addressing the pressing challenges 

faced by both commercial and military sectors 

in the realm of MRO activities. The ever-present 

issues of obsolescence, supply chain erosion, 

and the rapid emergence of advanced 

technologies have significantly impacted vehicle 

and MHE components across various industries. 

These challenges have resulted in decreased 

system efficiency and increased downtime due 

to maintenance requirements. To combat these 

issues effectively, a collaborative effort between 

the government and industry involved a 

thorough analysis of damaged or defective parts. 

This analysis utilized advanced modeling and 

simulation techniques to identify optimal 

alternative solutions, preventing structural 

degradation and enabling safer operation and 

maintenance of equipment. In response, the 

project initiated the procurement of corrosion-

resistant coatings, which proved to be a valuable 

strategy for extending the lifespans of critical 

components, thereby preventing premature End 

of Lifecycle (EOL) scenarios. 

Furthermore, this project introduced innovative 

repair and refurbishment options that have sig-

nificantly enhanced the agility and functionality 

of repairable solutions. This, in turn, has not 

only mitigated further damage but has also 

generated substantial cost savings in main-

tenance, while simultaneously bolstering the 

longevity of supply chains and crucial parts. In 

summary, this project represents a substantial 

leap forward in the pursuit of unique, adaptable, 

and cost-effective solutions to the complex 
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challenges faced in MRO activities within the 

commercial and military sectors. 

Funding was secured for the collaborative 

initiative through the National Center for 

Manufacturing Sciences (NCMS) Commercial 

Technologies for Maintenance Activities 

(CTMA) Program and the Office of the Deputy 

Assistant Secretary of Defense, Materiel 

Readiness (ODASD-MR). 

1.1 Results 

At the initiation of the project, RDI’s personnel 

traveled to Red River Army Depot (RRAD) to 

engage and assess the requirements of the 

Service Life Extension Program (SLEP) for the 

Navy shipboard 4.5K Reach and Tier (R&T) 

Forklift Truck. The team played a pivotal role in 

the disassembly of the vehicle, inspecting and 

labeling components in strict accordance with 

the Statement of Work (SOW) and the Parts 

Breakdown Technical Manual 0532-LP-000-

4206. This comprehensive approach enabled 

RDI to pinpoint critical elements, identify 

obsolete parts, and mitigate potential risks to the 

project. 

Throughout the project, effective communica-

tion and project management were established, 

and weekly meetings were conducted to create a 

close-knit relationship between RDI and team 

partners. These meetings served as a platform to 

gauge the project’s health, measure success, 

manage expectations, and enhance decision-

making processes. 

RDI interaction with team partners including the 

equipment helped develop a robust risk register. 

This invaluable tool allowed the team to closely 

monitor significant events and incidents within 

the pilot project, guiding the team in setting 

clear priorities to extend the equipment’s 

lifespan. 

Simultaneously, RDI took significant strides in 

enhancing the project’s foundation. An updated 

and meticulously curated Bill of Material 

(BOM) was developed and finalized, laying the 

groundwork for a more efficient and streamlined 

process. 

Recognizing the importance of a strong supply 

chain, RDI actively cultivated new business 

relationships with suppliers and vendors.  

Once the essential parts arrived at their Troy, 

Michigan facility, the team inspected each 

component, ensuring they met stringent quality 

standards and precise government specifica-

tions. This quality assurance was followed by 

efficient packaging and timely delivery, all 

executed with the precision that the government 

expected. 

Additionally, RDI’s personnel played a vital 

role in establishing key performance indicators 

for the 4.5K forklifts. This encompassed a 

comprehensive spectrum, including inventory 

management, procurement, supplier manage-

ment, production, warehousing, and cross-

functional training. The team then maintained 

records of all production-related data for future 

reference, providing a wealth of information to 

study trends and forecast supply and demand in 

a rapidly evolving economic landscape. 

1.2 Benefits 

The project demonstrated the effectiveness and 

efficiency of vehicle overhaul activities using 

digital engineering tools and advanced manu-

facturing techniques. The benefits included 

improving the reliability of critical parts, 

maintaining weight, increasing performance, 

and extending equipment’s useful life.  

Design flexibility and low material waste can 

improve production lines and maintenance 

facilities by aerospace manufacturers and other 

MRO companies. Digital engineering and 

additive manufacturing (AM) processes have 

the potential to save $113-370 billion by 2025. 

Integrating AM into existing supply chain 

distributions can produce a more efficient and 

responsive supply chain, reduce costs and 

enable economics of scale. 
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As equipment ages, obtaining repair and spare 

parts becomes problematic, and AM can provide 

a robust supply chain for maintenance and 

sustainment technicians. Efficiency in the 

maintenance and sustainment workspace will 

boost job satisfaction, expand skillsets, and 

improve the bottom line for the American 

industrial base. Digital engineering tools and 

advanced manufacturing techniques can signi-

ficantly improve the ability of the Department 

of Defense (DOD) to maintain and sustain 

critical equipment and weapons systems. These 

technologies can improve core maintenance and 

supply chain systems, reduce maintenance 

repairs, and improve reliability. They can be 

applied at any point in the manufacturing cycle, 

saving time, money, and material. Digital 

engineering can accelerate reverse engineering, 

MRO operations, and three-dimensional (3D) 

printing applications, increasing mission 

effectiveness and equipment availability. It  

also provides data for full-scale engineering, 

manufacturing, and development, reducing user 

error and providing unmatched traceability for 

documentation purposes. 

1.3 Recommendations 

Ensuring the sustainability and operability  

of equipment is paramount as it relates to 

government parts and weapon systems. It is  

a mission-critical aspect of MRO. 

To safeguard the nation’s interests, it is 

imperative to allocate resources toward future 

initiatives that rapidly modernize equipment, 

systems, and technologies. RDI’s focus lies on 

enhancing the 4.5K R&T Forklifts. 

As of this report, the Navy has taken proactive 

steps by investing in an additional two to three 

forklifts. This investment serves as a testament 

to RDI’s commitment to maintaining a high 

level of readiness and capability in defense 

operations. These new forklifts are set to be 

actively supported by RDI, ensuring that their 

operational efficiency is sustained over time. 

The next phase will build upon the invaluable 

lessons learned from the pilot project. The 

primary goal of the upcoming phase is to reduce 

out-of-service downtime to a minimum and 

enhance the availability of parts and MHE. This 

proactive approach not only enhances overall 

operational efficiency but also contributes to 

cost savings, making the entire system more 

robust and reliable in the defense sector. It not 

only secures the present but fortifies the nation’s 

capabilities for the future. 

1.4 Invention Disclosure 

☐ Yes Inventions   ☒ No Inventions 

DD882 Invention Report sent to NCMS  ☒ 

1.5 Project Partners 

• Navy Supply Systems Command 

• Red River Army Depot (RRAD) 

• Ricardo Defense Incorporated (RDI) 

• National Center for Manufacturing 

Sciences (NCMS) 
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2. Introduction 

2.1 Background 

MRO activities are essential for the upkeep and 

sustainability of various types of equipment and 

transportation assets, including aircraft, trains, 

and trucks. The MRO tasks cover a wide range 

of activities that are necessary to keep the fleet 

assets operational and in safe condition. The 

commercial aviation, military, and railway 

sectors have stringent safety requirements, 

making MRO a highly regulated industry. To 

ensure a quality repair or overhaul, properly 

trained maintainers must have access to the 

appropriate parts, processes, and tools. After 

safety, the primary goal of fleet operators and 

maintainers is to maximize asset availability and 

maintenance resources while minimizing costs. 

Therefore, efficiency is a priority, and MRO 

providers must implement lean maintenance 

processes and leverage advanced tools to im-

prove quality and profitability while meeting 

maintenance schedules. These same priorities 

apply to the refurbishment and overhaul of 

MHE, such as forklifts and order pickers, which 

play a critical role in the movement and trans-

portation of goods. Forklifts are popular in  

the material handling industry due to their 

versatility and durability. However, they still 

have many moving parts that must operate 

safely and at peak performance to prevent 

accidents and injuries. Given the large loads  

and heavy usage that these lift trucks endure, 

forklift MRO must be performed to the highest 

quality. By using digital engineering tools  

and advanced maintenance processes, fleet 

managers and maintainers can refurbish and 

overhaul parts and end-item equipment more 

efficiently and effectively, making them more 

reliable and easier to maintain. With new 

advancements in technology, maintainers can 

also take advantage of predictive maintenance 

techniques to identify potential issues before 

they become critical. Refurbished forklifts are 

beneficial to the operators and fleet with the 

latest lighting, brake, suspension and safety 

features for improved performance at a  

reduced cost. 

To persevere with the evolving and 

sophisticated technologies that meet the needs 

and requirements of today’s consumers, the 

maintenance and engineering industries must 

remain adaptable, agile and flexible to avoid 

becoming obsolete. Agility is crucial for the 

continued operation and sustainability of both 

legacy and current commercial systems. Every 

industry that relies on technology faces this 

critical challenge. Obsolescence occurs when a 

part, service, or resource is no longer available 

despite still being necessary. Obsolescence 

significantly impacts the maintenance and 

sustainment of crucial components. Utilizing 

advanced digital engineering tools and advanced 

manufacturing techniques can optimize the 

creation of new parts and components, making 

systems more reliable and easier to maintain. 

The pace of technological advancement con-

tinues to accelerate, often making it difficult to 

find or obtain necessary parts. If not effectively 

managed, obsolescence may negatively impact a 

commercial business’s operations and financial 

performance. 

This issue is particularly critical for products 

and applications with long lifecycles and high 

usage, such as MHE. Original equipment 

manufacturers (OEMs) strive to support their 

products for as long as possible, but when a part 

essential for sustaining a system over the next 

decade becomes unavailable, business leaders, 

maintainers, and supply chain professionals 

must have alternative options in place before 

operations are affected. Reverse engineering, as 

it is currently practiced, involves deconstructing 

components to determine their fabrication 

process. This knowledge aids in redesigning 

various components and reduces the resources 

required compared to building the device from 

scratch. 
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By employing advanced tools like 3D laser 

scanning and digital engineering technologies, 

the reverse engineering process can be stream-

lined and completed more efficiently. This 

allows commercial companies to explore and 

experiment with new methods of delivering 

unique capabilities and benefits to their 

customers. 

Advanced and AM technologies require 

meticulous attention to digital engineering tools 

and manufacturing processes due to their high 

levels of process sensitivity and complexity that 

result in parts with unique material properties 

and characteristics. Consistent mechanical 

performance of AM parts depends on the rigor 

of the digital engineering processes and tools 

and the complexity of controlling the AM 

process. Despite the numerous advantages  

and applications of metal AM technology in 

fabricating individual structural components,  

utilization of AM to manufacture mission-

critical parts remains limited. This is primarily 

due to a lack of technological standards, manu-

facturing know-how, and material property data 

resulting from the rapid growth of AM 

technology in recent years.  

Establishing standards and detailed process 

work instructions will ensure consistency, 

repeatability, and reliability of AM-fabricated 

components for commercial companies 

worldwide, reducing the likelihood of critical 

components failing during MRO activities. 

Major governing bodies have established 

increasingly stringent sets of testing protocols 

and certification steps before clearing any 

components for service, depending on the 

required application. Such certification and 

qualification typically involve demonstrating the 

repeatability of the production process and the 

consistency of the quality of as-fabricated 

components. However, process repeatability and 

quality consistency remain major challenges in 

AM technologies used in the aerospace industry, 

particularly when manufacturing parts in large 

quantities needed for MRO activities. 

2.2 Purpose 

The purpose of this project was to propel the 

state forward in the fields of modeling and 

simulation, advanced engineering, and main-

tenance methods with the ultimate goal of 

refurbishing and overhauling a legacy forklift. 

The primary objective was to pilot shipboard 

MHE as a surrogate to validate the effectiveness 

of new advanced engineering and manufactur-

ing tools and processes. 

The desired outcome was a comprehensive  

full system overhaul that was not only cost-

effective, but also extended the useful life of the 

equipment, and was safely and easily completed 

by maintainers. Additionally, the project aimed 

to determine if this new approach can be docu-

mented and applied to a wide range of MHE to 

support improved MRO activities across the 

DOD organic industrial base and commercial 

maintenance facilities. By adopting this new 

approach, maintainers were able to simplify  

and complete maintenance repairs and 

refurbishments with higher levels of success, 

find better alternative sources of supply for 

parts, provide a more reliable material product, 

and reduce the overall time and cost for the 

maintenance effort. Overall, this project sought 

to revolutionize the MHE industry introducing 

innovative engineering and manufacturing 

techniques, streamlined maintenance processes, 

and enhanced the overall efficiency and 

effectiveness of MRO activities. 

2.3 Scope/Approach 

A collaborative effort was deployed that 

embraced multiple government and industry 

partners. Industry provided their subject matter 

expertise and experience in 3D scanning, 

modeling and simulation, electrification com-

ponents, and vehicle integration. The project 

team provided solutions that ensured the surro-

gate vehicle contained all the required modified 

work orders and parts to get the equipment into 

final configuration and operational status before 

performing vehicle and component scanning. 
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The government provided functional and tacit 

knowledge and specific government information 

that included maintenance processes, technical 

manuals, and interfaces to core maintenance 

systems. The government performed oversight 

of the project and documented the results of 

both the process and technologies. Gaps in 

documentation and outdated methodologies 

were captured to make the process updates for 

future efforts. As applicable, the commercial 

sector and DOD will use lessons learned from 

the pilot project for continuous improvement 

methodologies and expanding electrification 

conversions to other vehicles and equipment. 

Figure 1 taken from Surplus Raymond 40-

R45TN Electric Forklift in Yermo, California, 

United States (GovPlanet Item #4599959) 

displays similar forklifts used during this pilot 

project. 

 
Figure 1. Raymond 40-R45TN 

 

 

https://www.govplanet.com/for-sale/Electric-Forklifts-Raymond-40-R45TN-Electric-Forklift-California/4599959
https://www.govplanet.com/for-sale/Electric-Forklifts-Raymond-40-R45TN-Electric-Forklift-California/4599959
https://www.govplanet.com/for-sale/Electric-Forklifts-Raymond-40-R45TN-Electric-Forklift-California/4599959
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3. Project Narrative 

During this project, the achievement of the tasks 

and end state was a result of the collaborative 

efforts of three distinct entities: RDI, the 

government sponsor, and various suppliers. To 

facilitate the smooth execution of the project, 

RDI assigned a dedicated logistician to work 

closely with the government sponsor and ven-

dors for 18 months. The primary objective of 

this logistician was to effectively manage and 

optimize the intricate aspects of the supply 

chain and minimize the impact of obsolescence. 

This involved tasks such as cataloging and 

determining pricing for parts, developing a  

new Approved Parts List (APL), procuring 

necessary components to enhance functionality 

and efficiency, and establishing key perfor-

mance indicators for the 4.5K R&T Forklifts to 

predict potential failures and take proactive 

measures. The key areas encompassed by  

these performance indicators include inventory 

management, supplier management, production, 

and warehousing. The logistician provided 

subject matter expertise to ensure a timely 

handoff of parts and materials were delivered 

from the manufacturer to the shipper and  

from the shipper to the end user based on  

the government’s intent for the project. The 

government provided clear guidance on what 

parts were a priority and necessary to be 

shipboard approved and mission-effective and 

ready. Through the collective efforts of these 

entities, the project goals were successfully 

attained, highlighting the value of close colla-

boration, the transmission of orders and the 

supply chain’s responsiveness to demand. A 

communication flow chart that displays how 

information flows from one place to another 

(Figure 2). 

3.1 Project Tasks 

The 18-month pilot project served as a 

demonstration of the effectiveness by leveraging  

 

 
Figure 2. Communication Flow Chart 
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digital engineering technologies and advanced 

manufacturing processes of the availability of 

parts and the BOM for supporting vehicle MRO 

activities in the private industry. RDI conducted 

research and development on innovative 

technologies that focused on identifying 

alternative sources of supply for critical parts, 

thereby ensuring that vehicle fleets operated at 

optimal efficiency and were not hindered by 

prolonged periods of downtime while waiting 

for spare parts. The implementation of digital 

engineering solutions helped maintain the 

competitive edge by keeping fleets operational, 

maximizing profits, and delivering superior 

service to end consumers. Specific tasks carried 

out during this project included: 

• Performed maintenance activities to 

ensure that the surrogate vehicle was 

equipped with all the necessary modified 

work orders and parts to achieve the 

final configuration and operational 

status. 

• Analyzed the current APL (Table 1) and 

created a BOM that identified obsolete 

parts and opportunities for optimization 

and enhanced resistance to corrosion. 

• Alternate sources of supply for obsolete 

and hard-to-find parts were determined 

to ensure that they met the required 

form, fit, and function. 

• Analyzed and identified candidate parts 

that could be produced at a lower cost 

with improved performance to extend 

the life of the equipment. 

 

 
Table 1. Approved Parts List 
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• Assessed the potential risks associated 

with the integration of new parts into 

subsystems and the overall system, 

which could impact the overhaul and 

performance of the vehicles. 

• Created a BOM from the APL and the 

outdated Navy Technical Manual to act 

as the team’s central record of materials, 

components and processes used to 

modernize and maintain a 4.5K R&T 

Forklift. 

3.2 Project Deliverables 

The project deliverables focused on  

enhancing specific tools that could showcase 

improvements and efficiencies for maintenance 

organizations, particularly through the utiliza-

tion of advanced tools and methodologies in 

digital engineering and advanced manufac-

turing. The development of these tools aided  

in expediting maintenance and sustainment 

processes, resulting in reduced vehicle 

downtime and improved readiness. These 

deliverables exemplified how organizations can 

enhance supply chain responsiveness and 

decrease costs through improved efficiencies. 

The project deliverables include the following: 

• The BOM for the surrogate system was 

examined and revised displaying an 

extensive list of parts and components to 

manufacture and repair the 4.5 R&T 

Forklifts in the assembly and reassembly 

process. 

• The Revised BOM (Table 2) can be 

filtered to display obsolete parts that can 

be reclaimed or use alternative sources 

of supply through advanced and AM 

techniques. It facilitated efficiency and 

helped the government manage 

operation costs. 

• Revised BOM comprised all assemblies 

and parts required to construct the 

finished forklifts and ship them to the 

warfighter in the Fleet. 

 

Table 2. Revised Bill of Material 
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• Created and maintained a Backorder 

Tracker (Table 3) to monitor the 

supplier’s dependability and 

responsiveness. 

• Backorder Tracker helped to minimize 

negative impacts and to date constraints 

due to lag variables. 

• Built an actionable Risk Register  

(Table 4) that identifies and mitigates 

risks to minimize the negative impact of 

the project threats and maximize the 

positive impact of project opportunities. 

• Charted important achievements, events 

and the life of the project with a 

Milestone Chart (Table 5). 

• Milestone Chart tracked and monitored 

the overall success of the project, iden-

tified specific techniques used to get 

results and recorded what features, 

practices, and processes proved to be 

strengths and weaknesses. 

Table 3. Backorder Tracker 

 

Table 4. Risk Register 
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Table 5. Project Milestone Chart 
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4. Conclusions 

MRO is crucial for ensuring the safety and 

reliability of various transportation assets, from 

aircraft to forklifts. Safety standards, efficiency, 

and cost-effectiveness are paramount concerns 

in this highly regulated industry. Leveraging 

digital engineering tools and advanced 

maintenance processes can enhance the quality 

and profitability of MRO activities and MHE 

while meeting urgent demands and schedules. 

Moreover, the challenge of obsolescence is a 

pressing issue, given the rapid pace of tech-

nological advancements. Obsolescence can 

disrupt operations and financial stability, 

particularly for equipment with long lifecycles. 

The ability to reverse engineer components and 

leverage advanced manufacturing techniques 

becomes essential to mitigate obsolescence-

related risks and maintain systems. 

In the realm of AM, there is a need for rigorous 

attention to digital engineering tools and pro-

cesses to ensure the consistent mechanical 

performance of AM-fabricated parts. Standards, 

certifications, and quality controls are crucial 

for reducing the likelihood of critical component 

failures, especially in government and related 

industries. 

In conclusion, embracing advanced 

technologies, including digital engineering, 

reverse engineering, and AM, is essential for  

the MRO industry to adapt to the evolving 

landscape, maintain safety standards, and 

effectively manage obsolescence challenges. 

These innovations not only enhance operational 

efficiency but also ensure the longevity and 

reliability of critical assets. 

 

 





National Center for Manufacturing Sciences 

This information, as disclosed to DOD, shall be protected as the proprietary and confidential information of NCMS 27 
and its members named herein in accordance with this document and applicable laws and regulations. 

5. Project Benefits 

5.1 Benefits for the General Public 

The purpose of this project was to utilize the 

statistics and methods obtained from mission 

deliverables as a substitute for enterprise.  

This demonstrated how digital engineering 

equipment and advanced production can 

improve the effectiveness and efficiency of 

vehicle overhaul activities.  

Private enterprises and the public will 

experience several benefits because of this 

project, including, but not limited to: 

• Enhancing the reliability of critical parts and 

components while reducing weight and 

increasing overall performance. This will 

extend the useful life of equipment and 

contribute to the improvement of the 

economic sector. 

• Leveraging digital engineering tools to 

achieve design flexibility and minimize 

material waste. This will enhance the 

efficiency and effectiveness of current and 

future production lines and maintenance 

centers, benefiting aerospace manufacturers 

and other MRO groups. 

• Recent lifecycle assessments have shown 

that various digital engineering and AM 

techniques can result in significant cost 

savings in AM. It is estimated that these 

savings could reach $113-370 billion by 

2025. 

• The integration of AM into existing supply 

chain distributions in the aerospace and 

other industries has the potential to create a 

more efficient and responsive supply chain. 

Currently, companies rely on estimates of 

future needs when purchasing and manu-

facturing products. This often leads to 

excess inventory and wasted capital. By 

using AM to manufacture spare parts that 

are not mass-produced through conventional 

methods, companies can improve cost 

efficiency and take advantage of economies 

of scale. AM offers the potential for 

significant cost savings and reduced risk of 

obsolescence. 

• As equipment ages, the acquisition of repair 

and spare parts becomes problematic. Often, 

OEMs cease production of these parts due to 

a lack of demand or the need to retool for 

newer models. Organizations heavily rely on 

their equipment to maintain productivity, 

and the unavailability of even a single asset 

due to a shortage of replacement parts can 

determine the difference between success 

and failure. 

• Maintenance and sustainment technicians 

heavily rely on a robust supply chain that 

can promptly fulfill orders for custom tools 

and replacement parts, regardless of their 

location. When this fails to occur, the entire 

workflow breaks down. Using AM to fabri-

cate metal parts quickly and on demand, 

organizations gain the necessary freedom to 

continue uninterrupted production and 

maintenance activities. 

• Enhancing efficiency within the 

maintenance and sustainment workspace 

will not only boost job satisfaction but also 

expand the skillsets of maintenance and 

sustainment staff, ultimately improving the 

bottom line of the American industrial base. 

This will be achieved through increased 

productivity, improved product quality, and 

enhanced customer service. 

5.2 Benefits for DOD 

For the DOD, a strong and powerful use  

of digital engineering tools and superior 

manufacturing strategies will provide superb 

benefits to increasing the ability of DOD 

employees to conduct MRO activities  

required to maintain and sustain important 

weapon systems at a high level of readiness.  

In addition, demonstrating those technologies 

and techniques can provide huge contributions 
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to enhance the middle maintenance and supply 

chain structures and procedures that increase 

speedy responses and repair broken systems. 

Other advantages consist of: 

• Providing the military and defense agencies 

with the ability to speedy measure new or 

used components, vehicles, or aircraft for 

inspection, space claim or product 

development. 

• Offer the capability to capture precise 

measurements of complete components 

quicker than traditional dimension strategies 

could capture a finite number of measure-

ments reducing maintenance repairs and 

improving reliability. 

• These advantages can be carried out at any 

point in an average production cycle, saving 

time, cash, and cloth for all DOD weapons 

systems. 

• Results in higher quality, better fitting and 

extra dependable parts that are less costly  

to manufacture. The value of an ordinary 

manufacturing design cycle is reduced by 

75% through digital engineering and 

superior manufacturing strategies which 

lowers acquisition and lifecycle charges to 

taxpayers. 

• Military vehicle and aircraft maintenance 

often mean long-term grounding, resulting 

from errors in custom repairs. Since depend-

able facts are typically unavailable, the 

platforms must be measured using digital 

parts to make repairs. 

• Each contribution can be used to accelerate 

reverse engineering, MRO operations and 

3D printing applications, thus increasing 

mission readiness, effectiveness and system 

availability. 

• Provides the data required to perform full-

scale engineering, manufacturing and 

development of parts and structures. Digital 

engineering reduces the user error factor and 

provides unmatched traceability for 

documentation purposes. 

• Vehicles and aircraft are typically down  

for many days when a replacement part is 

needed. However, a solution comprising 

digital engineering and advanced  

manufacturing dramatically decreases out-

of-service time and increases weapons 

availability. 

 


