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Abstract - The importance of Concurrent Engineering is 

rising as businesses compete in the global market. The 

primary variables that influence a company's success are the 

reduction of time spent on product creation, the improvement 

of product quality, the reduction of production costs, and the 

satisfaction of consumers. The idea of Concurrent 

Engineering has to be put into practice if high-quality goods 

are to be produced. It is a methodical strategy that succeeds 

when all design tasks are combined and carried out 

simultaneously. Many businesses' product development 

processes have been overhauled as a direct result of the 

Concurrent Engineering strategy. Therefore, the purpose of 

this study is to analyze the use of Concurrent Engineering in 

the automobile sector by reviewing its fundamental ideas and 

tools. In the same way, doing a thorough market study and 

meticulously planning every step of the design process are 

essential in a Concurrent Engineering setting. By keeping 

"avoidable" expenses out of the design in the early phases, the 

Concurrent Engineering method may lead to substantial 

savings. It is also sometimes called "Simultaneous 

Engineering." 
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1. INTRODUCTION  

 
The conventional method of product development in the 

automobile sector was characterized by divisions of expertise 
and narrow job descriptions. Each step had to be completed 
before moving on to the next, and the processes generally 
followed that pattern [1]. This strategy required several 
changes to be made late in the product development cycle, 
which was not only costly but also time-consuming and 
challenging. There is now increased pressure on the 
automobile industry to produce high-quality goods quickly, 
cheaply, and to the satisfaction of more discerning and 
demanding consumers [2]. Large corporations or original 
equipment manufacturers (OEMs) have devised and deployed 
a concurrent engineering (CE) strategy to address the 
aforementioned issues [3]. 

To improve communication and collaboration across the 
whole product development process, CE works to break down 
barriers between departments. It motivates experts across 
disciplines to pool their expertise and experience in problem-
solving for the project [4]. By getting everything rolling 
simultaneously, quickly, and smoothly, CE speeds up the 
whole product development cycle [5]. Although the time spent 
on the design process as a whole is greater when using CE as 
opposed to more conventional approaches, the final result is a 
higher quality, more clearly defined product that can be 
produced in less time [6]. 

These days, it is common practices for corporations to hire 
outside firms to handle complex engineering projects so that 
the in-house engineering teams may focus on their core 
competencies. This has led to a new issue, since smaller 
suppliers are unable to keep up with the competition by using 
innovative methods like CE and technology like computer-
aided engineering (CAE) [7]. This may be particularly costly 
for smaller suppliers that work with several original equipment 
manufacturers (OEMs) who each have their own preferred 
methods and CAE software. The purpose of this project is to 
suggest and execute a CE framework tailored to the needs of 
the automobile industries and suppliers. 

 

2. Problem Identification, Objectives, Scope, and 

Benefits 

 
Problem Identification : 

a) Problems with the vehicle's design, quality, and 
manufacturing process were going unaddressed, 
which lengthened the production schedule and caused 
delays in delivering the finished product. 

b) Reducing and communicating complexity the 
proliferation of vehicle types has led to the production 
of several mechanically identical components and 
fasteners, creating redundancy and adding complexity 
and expense. 

c) Facilitated Organizing Delays in vehicle clearance, 
improperly fitting components, and quality concerns 
all resulted from a failure to strictly adhere to the 
Change Matrix, Issue Capturing and Resolution 
System, and Bill of Materials Compliance reports. 

 

Purpose : 

During the product design phase, ensure a smooth rollout 

by digitally addressing any "Manufacturability or assembly 

feasibility potential concerns" and considering all of the factors 

essential to achieving high quality and consistent results in the 

manufacturing process. 

 

Scope : 

a) Problems with design or production may be solved 

digitally at the DR Gateways facility. 

b) Parts with identical specifications and functionality 

that have been issued by the ERC should be 

communicated or suggested as alternatives. 

c) In order to create a statement of requirements, it is 

necessary to create a bill of materials that complies 

with the specifications. 

d) Problem reporting, tracking, and resolution via a 

central monitoring system. 
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e) Interaction with ERC, TS, PLD, etc., to solve 

significant issues, raise SORs, etc. 

 

Benefits : 

a) Saving time and resources in the long run by 

preventing the release of identical components and 

fixing design and process problems during the DR 

phase. 

b) A heightened spirit of collaboration and initiative 

amongst departments and organizations. 

c) More Rapid product rollout is possible with a 

system-based monitoring strategy. 

d) Lessening of subsequent vehicle-dropping-stage 

rework. 

 

3. Designing Release Gateways while using 

Concurrent Engineering  
 

There are different stages of the design release gateway for 

Concurrent Engineering (From product strategy and planning 

phase to product ramp up phase) as shown in Fig 1. This is the 

example of heavy vehicle truck designing release gateway 

using Concurrent Engineering. The normal designing gateway 

consume more time as compare to CE [8]. Concurrent 

Engineering act as a parallel agency to validate and rectify 

these critical issues that comes in different phases like in DR-2 

phase with an intent to eliminate rework, additional costing & 

extended time frame for smooth vehicle productionization. 

Any types of issue at any stage can be quickly identify and 

immediately rectify in this process with less consumption of 

time. Hence this Concurrent Engineering of a collaborative 

work of different stages/phases or concerned departments 

make it productive for the release of the new quality product 

smoothly in specify time frame of customer demand [9] .   

 

 
Fig -1: Various Design Release Stages of CE for HV 

 

 

 

 

 

4. Concurrent Engineering – Workflow 
 

CE acts as a parallel agency to validate/rectify these critical 
issues in DR-2 stage with an intent to eliminate rework, 
additional costing & extended time frame for smooth vehicle 
productionization as shown  in Fig 2. 

 
 

Fig -2: Standard CE Flow Diagram at DR-2 phase 

 

4.1 Concurrent Engineering – Design, Electrical, 

Process Check, and Validation 

In the concurrent Engineering the Design, Manufacturing 
and Assembly, Electrical check, Accessibility, Complexity 
reduction, and Bill of materials compliances have been 
incorporated. At every stage a proper identification and 
rectification and documentation have been generated 
simultaneously as shown in Fig  3. 

 
 

Fig -3: Various Stages of Concurrent Engineering 

 

4.2 Concurrent Engineering – VLO checking 

guidelines 

VLO refers to Vehicle layout which consists of all 

electrical harnesses made up of wires and air lines made up of 

nylon pipes, battery cables, fuel lines, coolant lines etc. Proper 

gap should be available in design in such manner that there 

should be adequate clearance during physical vehicle build. 

Few VLO guidelines are to be kept in mind while designing 

which are listed below in Table 1. 
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Table -1: Vehicle Lay-out Valuation for Different System 

 

 
 
 4.3 Concurrent Engineering – Communization and 
Standardization 

Communization of designs can save development time and 

money and reduce manufacturing costs, as well as customer 

service and inventory costs. Standardization means to design 

items with generally accepted and uniform procedures, 

dimensions or materials [10]. Communization and 

Standardization benefits are: - lower supply chain costs, faster 

product design, less variety of suppliers, a smaller number of 

production operations, interchangeability, easily available in 

aftermarket etc. 

Hence Concurrent Engineering captures and guides to use 

standard parts which are readily available 

without any tool investment. It also focuses on use of 

communizing and using already developed parts. 

Some of the standardize parts are shown in Fig 4. 

 

 
 

Fig -4: Various Stages of Concurrent Engineering 

 

4.4 Concurrent Engineering - Bill of Materials 

Compliance 

It involves checking of complete Manufacturing Bill of 

Materials to ensure error free and complete Bill of Materials 

(BOM) transfer to SAP without any Purchase Order and 

transaction error. CE work also includes generate compliance 

rollup reports for the BOM and identifying alternate parts for 

non-compliant parts. Table 2 is an example of what a Bill of 

Materials report may look like.  

 

Table -2: BOM Compliance 
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3. CONCLUSIONS 

 
According to the evidence presented in this paper, CE is 

indeed crucial throughout the creation of a product. Designers 

may improve the efficiency and effectiveness of production 

by incorporating the CE idea and its tools into the product 

development process. Companies using CE tools in product 

development have reaped significant advantages, especially in 

the areas of lowered development costs, shortened timelines, 

higher quality products, and more satisfied consumers. 

Additionally, utilizing this technique might help lessen certain 

design concerns and allow for a more open and honest 

procedure while creating the product. The use of the 

Concurrent Engineering tool yields beneficial results in terms 

of the idea as a whole. 
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