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  The civil aircraft engine business is growing, boosted by robust demand in recent years. As

its key growth segment, Mitsubishi Heavy Industries Aero Engines, Ltd. (MHIAEL) has been
actively participating in the joint development of Rolls-Royce aero engines powering major aircraft 
such as the Boeing 787 and Airbus A350, as well as Pratt & Whitney aero engines powering the
Airbus A320neo and Mitsubishi Regional Jet as an international partner. In anticipation of 
significant business growth, partnerships with suppliers, in addition to coordination within the
company, have become vital to the production of aero engine parts. As such, in order to ensure
steady long-term production and meet stringent quality requirements, our partners, each responsible 
for a different process, formed an industrial cluster. Furthermore, MHIAEL has attained public
subsidies to lessen the burden of capital investment and has established a streamlined production
process to enhance both productivity and price competitiveness. This article introduces the
formation of MHIAEL’s industrial cluster and its activities. 

  |1. Market trends and background 
Global demand for commercial air transport has been growing by around 4.9 percent

annually, and is expected to maintain 4.7 percent growth, expanding to 2.5 times the current level
by 2034 (Figure 1). 

Figure 1  Global air passenger forecast 

This forecast translates to over 37,000 aircraft in operation in the next 20 years, creating 
demand for roughly 33,000 aircraft (including aircraft upgrading) and around 82,000 engines
(including spare engines), valued at USD 4.8 trillion and 1.1 trillion, respectively (Figure 2). Thus, 
civil aircraft manufacturing is considered an industry with continued, long-term growth prospects.
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Against this backdrop, MHIAEL, with its expertise in combustors and low-pressure turbines, 
has been actively involved in various joint engine development projects with Rolls-Royce of the 
UK and Pratt & Whitney of the U.S. In addition, the company is pursuing business expansion
through supply chain streamlining with both domestic and overseas suppliers. 

 

Figure 2  Jet aircraft and engine demand forecast 

|2. Overview of civil aircraft engine business 
MHIAEL aims to grow its aero engine business and technological capability by utilizing its

expertise in combustors and low-pressure turbines in international joint development projects with
Rolls-Royce and Pratt & Whitney. The company is currently mainly participating in the
development of the Trent 1000 (Boeing 787), Trent 1000-TEN (derived from the Trent 1000), 
Trent XWB (Airbus A350), Trent 7000 (Airbus A330neo), and PW4000 (Boeing 767/777, etc.)
large engines, as well as the PW1100G (Airbus A320neo), V2500 (Airbus A320), PW1200G
(Mitsubishi MRJ), and PW210 (helicopter) small and medium engines (Figure 3). 

Civil aircraft engines, which require a light-weight and compact structure, consist of 
components with complicated shapes. In particular, the combustor and turbine components that
MHIAEL is responsible for use heat-resistant nickel-based superalloy, thus requiring highly 
advanced manufacturing technologies for difficult-to-machine materials. Accordingly, the 
development of such technologies with low cost, short lead times, and high quality is the key to
maintaining and enhancing the company’s international competitiveness. To this end, MHIAEL 
continues to promote the introduction and development of cutting-edge technologies, the 
development and application of advanced production control systems and methods, and the
thorough review and improvement of various processes. The number of aircraft types that 
MHIAEL is involved with and production levels have risen drastically, particularly since 2000. To
meet such development and production demands, the production capability of our factories alone is
no longer sufficient. As such, it is vital to utilize a manufacturing network formed with partner
companies and suppliers with high production capacity. 
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Figure 3  MHIAEL civil aircraft engine business 

Our business collaboration scheme positions our factories as the Mother Factory in our 
business development (Figure 4). The production of components is outsourced within the
industrial cluster, while research is being carried out as academia-industry joint projects, with 
financial support from a public financial institution (DBJ) and IHI Corporation. 

Figure 4  Business collaboration scheme 

|3. Formation and activities of industrial cluster 
Traditionally each manufacturing partner of MHIAEL has been responsible for a specific

process such as machining, specialized processing or assembly. This system has posed great
challenges in terms of comprehensive process management and lead-time and cost reduction due to 
the time required to transport components between companies. To counter such issues, an industrial 
cluster has been formed to enable process integration and order consolidation (Figure 5, 6). 

 

Figure 5  Comparison: Traditional individual ordering system versus 
comprehensive production ordering system 
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Figure 6  Industrial cluster – activity system – 

Roughly 100 individuals from MHI, MHIAEL, and partner companies participated in the
formation of the cluster. Unlike simply selecting and using engine production partners, numerous 
discussions were required to iron out the details of a win-win scenario for all parties involved. One 
challenge was that certain partner companies lacked experience in specialized processing and were
not familiar with the establishment and on-site management of manufacturing procedures and 
quality control. As these were critical requirements to obtain approvals for specific processes from
client companies overseas, considerable effort was spent on improving the situation.  

Furthermore, the introduction and operating control/management of a common quality
management system covering the entire cluster, work orders based on the contract specifications of
each partner, standards creation and management and procurement systems needed to be newly
developed and implemented. This required close supervision and considerable work by the staff at
MHIAEL and in the MHI design, manufacturing, and quality assurance departments. Finally,
almost four years after the initial conception, the cluster became a reality. 

In this pursuit, public subsidies were obtained through coordination with national and
municipal initiatives for fostering the aircraft industry and small and medium-sized enterprises. The 
full use of subsidies has reduced the burden on participating companies and helped achieve 
long-term cost reductions. A further grant was given with the cluster being approved as a new
business promotion project by the Ministry of Economy, Trade and Industry. This grant mitigated
MHIAEL’s financial burden in terms of management and other expenses incurred during the 
cluster formation and development process. The benefits of the cluster will include future business
opportunities and growth outside of MHIAEL for partner SMEs. Due to its stringent quality
requirements and control standards, only a small portion of processing work may be commissioned
to third parties, and it is rare for an aircraft producer to commission the whole process. This cluster,
made possible with private-and-public sector partnerships and at a low cost, is an industry-first 
initiative in offering such a service. Building on the experience gained through the formation of the
cluster, MHIAEL continues to pursue the growth of the cluster, supply chain enhancement, the
expansion of the civil aircraft engine business, and the overall strengthening of domestic industrial 
infrastructure. 

 
 


