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Hiroshima Aircraft Industry Promotion Association

Hiroshima Prefecture and the surrounding region, through advancements in modernization and the integration of
emerging technologies, continues to create new technologies and added value. As a result, many companies in the
Hiroshima region are gaining entry into the innovation intensive aircraft manufacturing industry.

Through Industrial-Academic-Government collaborations and inter-company cooperation, Hiroshima Aircraft Indus-
try Promotion Association promotes the establishment of reliable supply chains, advanced technologies and overall
development of Hiroshima’s aircraft manufacturing industry. Please don’t miss this opportunity to discover our

regions world-class manufacturing work force, advanced technical capabilities and renowned engineering expertise.

Hiroshima Aircraft Industry Promotion Association

Collaborative Manufacturing

To meet the ever increasing high demands and needs of the global commercial aircraft manufacturing industry
(shortened lead times, gains in production efficiencies, ease of supply chain procurement, etc.), our association
established a Collaborative Manufacturing Network.

Below are photos of a sample part that was collaboratively manufactured from difficult-to-cut alloys by five of our
leading SMEs. Numerous other SMEs in the Hiroshima region also possess this hi-tech collaborative manufacturing
capability. Therefore if any of our SME’s technologies are of interest to you, please don’t hesitate to enquire further
with us.

Our Activities

1. Exhibiting in International Airshows

To showcase our members advanced technologies and integrated production capabilities, our association
participates in various International airshows. Most recent, we exhibited at the Farnborough International
Airshow 2016 and Singapore Airshow 2018.

2. Technology Advancement Workshops.

For the acquisition and development of next generation technologies, we hold workshops on leading emerging
technologies.

3. B2B Meetings

For our members, we facilitate B2B meetings with leading international and domestic aircraft industry OEMs
and their Tier 1 & 2 suppliers.

4. Human Resource Development Seminars

To improve supply chain performance, we hold a variety of human resource development seminars that focus
on specific aircraft manufacturing topics and themes.

Overview of Hiroshima Aircraft Industry Promotion Association

Established in May 2014
Members: 123 companies and 26 organizations (October 2018)

Contact: Hiroshima Aircraft Industry Promotion Association
Commerce, Industry and Labor Bureau, Hiroshima Prefectural Government
10-52 Moto-Machi, Naka-ku, Hiroshima 730-8511 Japan
TEL:+81 82-513-3366 FAX:+81-82-223-2137
E-mail ! syoinnov@pref.hiroshima.lg.jp

URL :www.pref.hiroshima.lg.jp/soshiki/73/aircraft-industry.html

Hiroshima Aircraft Industry Promotion Association
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C Chugai Technos

President : Satoshi Fukuma
Established : September 19 1953
Capital : 47,000,000 JPY
Employees : 983

Address :

9-12, Yokogawa-Shinmachi, Nishi-ku, Hiroshima,

Hiroshima Prefecture, 733-0013, JAPAN
Tel : (+81)82-295-2222

Fax : (+81)82-292-1129

Website : http://www.chugai-tec.com/
Contact Person :

Shintaro Mikami, Atsushi Takami

E-mail : si.mikami@chugai-tec.co.jp

at.takami@chugai-tec.co.jp

02 Hiroshima Aircraft Industry Promotion Association

" avanty managem

® |1SO 9001
® SO 14001

® Head Office / 9-12, Yokogawa-Shinmachi, Nishi-ku,
Hiroshima Prefecture, 733-0013, JAPAN
® Branch / Hiroshima, Tokyo, Nagoya, Osaka, Fukuoka, etc.

I Core Technologie

® Computer Aided Engineering

® Non-destructive Testing (NDT)

@® Strength Testing

@ X-ray Computed Tomography Testing

® Environmental Research and Analysis, etc.

I Major Customers

@Aircraft Manufacturers
@Automobile Manufacturers
@®Construction Machine Manufacturers, etc.

® Composite Materials such as CFRP
® Metals such as Aluminum

Hiroshima Aircraft Industry Promotion Association

Chugai Technos Corporation

Equipment (Maker) Capability Model
Analysis Software

MSC.NASTRAN stress / vibration analysis

ABAQUS contact / deformation / heat analysis

LS-DYNA shock and deformation analysis

ANSYS FLUENT flow / gas analysis
Mechanical Testing Machines
Electronic Universal Testing Machine 10t (temperature and humidity control) CATY
Hydraulic Type Fatigue Testing Machine 1t x 2 units, 10t x 1 unit SERVO PULSER
Analysis Equipment

Electron Probe Micro Analyzer element identification EPMA-1720H

Scanning Electron Microscope fracture analysis JSM-IT100
X-ray Computed Tomography

Nikon Metrology output voltage: 320kv / 320w XT H320

I Strength and Competitive Advanta

Technologies and Products
CAE Analysis
We have extensive experience and long proven track record in CAEanalysis, over a wide range of fields and industries.
We offer a widerange of CAE analysis services including;
@ examination of analysis methods and conditions

@ evaluation of analysis results.
@ structural analysis,
@ impact and large deformation analysis,

@ fluid analysis, etc.

Mechanical Testing & Materials Analysis
We provide comprehensive testing and analysis services in the following areas:
@ characteristics of metal and composite materials
@ cause and countermeasure analysis for product and part defects
(in accordance with ASTM and JIS standards)

Non-destructive Testing (NDT)
Our X-ray inspection technologies meet the diverse needs of aircraft and space industries.
We also provide other inspection services, such as ultrasonic and radiation inspections.

Competitive Advantage
@ Through our extensive experience and long track record in a wide range of fields and industries, we are able to meet the strict
demands and diverse needs of our customers.
@ In addition to material testing and inspections, we are also able to perform testing and inspections on the condition of the product/part itself.
® As we are able to perform CAE, measurement, and strength testing collectively, we are able to obtain highly precise and accurate results.
@ Due to our in-house programing capability of CAE and measurement date, we are able to improve efficiency.
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Quality Management Certifications

@ JIS Q 14001 Certification(acquired in 2005)
@ JIS Q 27001 Certification(acquired in 2008)
@ JIS Q9100

Office / Plant

® Head Office:10-21 Kyobashi-cho,Minami-ku,Hiroshima-shi,
Hiroshima Prefecture, 732-0828, JAPAN
® Hiroshima Plant, Oita Plant

Business Outline

® Design, development and manufacturing of industrial PCs,
expansion boards and related software components

Major Products

@® Industrial PCs

® Expansion Boards
® Expansion Units
® Accessories

® Software

Hiroshima Aircraft Industry Promotion Association

Interface Corporation

I Strength and Competitive Advantage

Super Classembly Devices® & Super Classembly Devices Mini
This computer features high -performance processing with Intel Atom E3845 1.91 GHz CPU.
It runs over a wide temperature range from -30 degrees C to +50 degrees C.
PoE PD model offers more manageable and more flexible network and is ideal for loT networks.

CoollOs EtherCAT Model
CoollOs EtherCAT model is suitable for industrial loT.
The ultra -thin and compact platform is ideal for narrow space installation.
Its metal chassis achieves high-noise immunity and robust design.
It includes simple common API. EtherCAT master software is also available to control CoollOs.

—
Ether€CAT. ™ s a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.

Efforts

We will fulfill our social responsibilities and contribute to sustainable growth of society through our products and services

Philosophy
* Internal Control
To meet social expectations, we strive to pursue self-improvement and take responsibility and pride in our activities.

* Quality
We are committed to contribute to society by improving the quality of our products so that our customer can use them safely.

+ Information Security
We construct and maintain system environments to make information available anywhere and anytime as needed.

« Environment
In order to leave no regrets in the future, we strive to keep the environment clean for our beautiful country, descendants and
employees.

Hiroshima Aircraft Industry Promotion Association 05
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Quality Management Certifications

® SO 9001
@ JISQ 9100

Office / Plant

® Head Office:2-4-20 Matsue, Kurashiki-City, Okayama Prefecture
712-8052 JAPAN

® Kamogata Factory:329-2 Kamogatachojitokami Asakuchishi
Okayama Prefecture 719-0233 JAPAN

® Tokyo Office

Core Technologies and Capabilities

® Surface modifications (Thermal spraying, KuraCera®)
@ Finishing

Major Customers

® Mitsubishi Heavy Industries, Ltd.
@ Mitsui Engineering & Shipbuilding Co., Ltd.

® Metal, alloy (Aluminum, Titan, etc.)
® Ceramics (Alumina, Titania, Chromia, etc.)
® Cermet (WC, Chrome Carbide, etc.)

Hiroshima Aircraft Industry Promotion Association

Kurashiki Boring Kiko Co., Ltd.

I Main Equipment

Equipment (Maker) Capability Number
Inner Diameter 80-1,500 mm dia
Plasma Thermal Spraying Equipment Quter Diameter 2,500 mm dia 10

2,000 x 13,000 x 50 ton

Inner Diameter 150-1,500 mm dia
Outer Diameter 2,500 mm dia 8
2,000 x 13,000 x 50 ton

CNC Cylindrical Grinding Machine 560 mm dia x 2,500 x 1 ton
Roll Grinder 580 mm dia x 1,600 x 1 ton
2,000 mm dia x 13,000 x 50 ton
370 mm dia x 2,800 x 2 ton
1,200 mm dia x 13,000 x 10 ton
400 B x 900 mm L x 400 mm H

HVOF Thermal Spraying Equipment

NC Turning Machine
CNC Roll Turning Machine
NC Milling Machine

A A N =, AN

I Strength and Competitive Advantage

Our technologies

® \We have an integrated production system, from designing to finishing, which meets diverse customers’ needs.

® \Vith our thermal spray technologies, we are able to provide high quality thermal barrier coatings for aircraft parts.

Our aircraft industry products

Thermal Barrier Coating (TBC)

[Characteristic] Thermal insulation, high temperature corrosion resistance coating

[Process method] Plasma thermal spraying

[Material] Ceramics, cermet, etc. (High-melting-point materials)

[Thickness]0.5 - 0.7 mm

[Processable materials] Titanium, aluminum alloys, polymers, and a variety of other materials

[Scope of application] Combustion chambers, turbine blades, etc.

Wear and Corrosion Resistant Thermal Spray Coating

[Characteristic] Wear resistance, corrosion resistance, and fatigue resistance coatings
which are superior to hard chrome plating.

[Process method] HVOF (High velocity oxy-fuel thermal spraying)

[Material] Cermet (WC)

[Thickness]0.075 - 1 mm

[Hardness]Hv1300

[Processable materials] Titanium, aluminum alloys, polymers,and a variety of other materials

252
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Quality Management Certifications

® SO 9001
® JISQ 9100

Office / Plant

® 4-14-12 Senda, Fukuyama City, Hiroshima Prefecture,
720-0017 JAPAN

Core Technologies and Capabilities

® Machining

Major Customers

@ Leading Japanese Aircraft Manufacturer
(For further particulars, please enquire)

@ Steel (SCM440, S45C... etc.)
@ Stainless Steel

® Aluminum Steel

OFC

®FCD

Hiroshima Aircraft Industry Promotion Association

MEIWA KOSAKUSHO Co., Ltd.

I Main Equipment

Equipment(Maker) Capability Model

Gear Grinding Machine (Okamoto Machine Tool Works) MAX M6, MAX ¢400 SHG-400NC
Gear-shape(Karatsu Iron Works) MAX M8, MAX @700 GS-200N

Hobbing Machine(Mitsubishi Heavy Industries, Ltd.) MAX M6, MAX 200 GE20ACNC

Hobbing Machine(Kashifuji Works., Ltd.) MAX M10, MAX 9450 Kl451

Hobbing Machine(Japan Machinery Co. Ltd) MAX M8, MAX 2,000 mm NTM20B

Combined Machining Machine(DMG Mori Co., Ltd) MAX 9450 x 3000 MT3000

Precision Center(YASDA Precision Tools K.K.) MAX 1,100 x 675 x 850 ( 2 palette) YBNG0OON

Gear Inspection Machine(Tokyo Technical) MAX 12, MAX @450 TTi-450E

3D Coordinate Measuring Machine(Tokyo Seimitsu Co., Ltd.) MAX 1,200 x 2,000 x 1,000 FUSION NEX12/20/10

I Strength and Competitive Advantage

Technologies and Products
With our high-precision gear grinding machines, we are able to produce high-strength gears with high accuracy
(JIS standard 1-0 class) for aircraft.
We use vertical and horizontal machining centers to produce semiconductor manufacturing equipment and parts for industrial robots.
With the introduction of a multi-tasking CNC lathe, we now have the capability to machine very complex shaped parts.
We have even machined aluminum aircraft parts.
Capability of designing, manufacturing and overhauling a wide range of high-precision reduction gears.
Including reduction gears used in small high-precision servomotors, reduction gears used in general-purpose machinery,
and reduction gears having a total weight of 0.5 tons to 15 tons.

Competitive Advantage
Aerospace Quality Management System Standard JIS Q9100: 2009 Certification acquired in April 2012.
With our specialized manufacturing technologies and know how (gained from many years of high-precision reduction gear design
engineering, production of semiconductor manufacturing equipment, and industrial robot part manufacturing), we are seeking to
capitalize on this expertise and expand into the aircraft manufacturing industry.

In addition with respect to quality, we acquired a 3D Coordinate Measuring Machine giving us the ability to accurately measure
and inspect more complex shaped parts. Our next plan is to acquire a 5-Axis CNC Machining Center,
giving us increased capability to tackle more complex shaped high-precision part machining.

Hiroshima Aircraft Industry Promotion Association 09




Quality Management Certifications

@ 1SO 9001
@ JISQ 9100(Hiroshima Plant2)

Office / Plant

® Head office :4454 lkonobe-cho, Tsuzuki-ku, Yokohama,
Kanagawa, 224-0053 JAPAN

@ Hiroshima factory:1-1-25 Yoshiyuki,Higashi,Saijo,

Higashi Hiroshima City,Hiroshima-Prefecture, 739-0008 JAPAN

Core Technologies and Capabilities

@ Precision Machining
® CAD/CAM

Major Customers

®[Aerospace sector] Leading Japanese Aircraft Engine
Manufacturer (For further particulars, please enquire)

@ Titanium Alloy

@ Inconel

Hiroshima Aircraft Industry Promotion Association

MISASHI Co., Ltd.

I Main Equipment

Equipment (Maker) Capability Model

NC lathe/DMG Mori $690x960,p680x1020,9680%x930,p880x 1850 SL-6,SL-65B,SL-65C,SL-7
NC lathe/DMG Mori ©900%2305,p600%2315,p600%1115 (2units) SL-603B,SL-403C(3units)
NC lathe/YAMAZAKI $915%x1550 INTEGREX 60ATC

NC Vartical lathe /YAMAZAKI ®1650%900 MEGATURN1600(2units)

Vertical machining/Makino X1250 x Y800 x 2925 FNC-128-A59

Vertical machining/DMG Mori X1524 x Y800 x Z750 MV-80

Horizontal machining/Makino X1050 x Y810 x Z1030 MC108H-A

3D Coordinate measuring machine (ACCRETECH) X800 x Y1600 x Z520 ,X800 x Y1000 x Z600 PA1000A,CONTURA
3D Coordinate measuring machine (Mitutoyo) X1600 x Y2000 x 21200 STORATO-Apex162012

Surface Texture Measuring Instruments X25 SJ-411
Contour Measuring Instruments X100 xZ50 CV-2100M4
CAD/CAM(KODAMA Corporation) 3DCAD/CAM Top Solid

I Strength and Competitive Advantage

Business Out line
® Processing and jig manufacturing of aerospace parts.
® Machining and manual finish of jet engine parts including casings,compressor disks,turbine disks and shafts.
® Manufacturing of jet engine processing jigs including fixing jigs for lathe turning,milling,drilling,griding,measuring and welding.
® | ow/high pressure and utra-low temperature compressor parts
® High pressure controller valve(for thermal power stations)
® Marine auxiliary engine tuebine parts

Technologies and Products
We are good at turning and milling in thin shape which is hard to process.
We have many achievements in machining aircraft engine parts
such as compressor disk,turbine disk,shafts and casings.

Competitive advantage
We has been engaged in machining aircraft engine parts for many years and is good at machinig difficult materials
such as titanium alloy and Inconel.
In aircraft engines that require high quality,we continue to produce high quality products based on our long experience and technical strength.
We conduct precision inspection with three-dimensional measuring instruments,
and we are thoroughly implementing quality control besed on JISQ9100.
Regarding special processes,we are also working with partner companies who have been associated for many years,
and integrated production from material arrangement is possible.

Hiroshima Aircraft Industry Promotion Association 11
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Surface treatment process of Non-ferrous Metal
(Anodizing, Chemical Conversion Coating,
Adhesive Primer Application)

Office / Plant

® Head Office : Park Side Building 9F 8-4 Ote-machi, 2-chome,
Naka-ku, Hiroshima Prefecture, 730-0051 Japan
® Gotsu Plant

Core Technologies and Capabilities

® Through our long history and proven track record in surface
treatment, we have developed a highly experienced team of
personal and advanced technological capabilities.

® A leading surface treatment company, having numerous special
process quality management certifications.

@ In an addition to surface treatment capabilities, we offer a wide
range of special capabilities to our customers including
R&D/testing laboratory, equipment design and sales of surface
treatment chemicals.

® In the summer of 2015, specialized surface treatment lines were
completed in our Gotsu Plant, giving us the capability to process
large-size aircraft components.

Major Customers

@ HI

@ |HI Aerospace

® Kawasaki Heavy Industries
® Mitsubishi Heavy Industries

® Aluminum alloys

Hiroshima Aircraft Industry Promotion Association

NIHON PARKERIZING HIROSHIMA WORKS Co., Ltd.

I Main Equipment in Gotsu Plant (Shimane Prefecture)

Name of Treatment Line
® Sulfuric acid anodizing treatment line  ® Fluorescent penetrant inspection equipment
® Phosphate anodizing treatment line ~ ® Clean Room Facility (JPWA104 RoomA, RoomB applied)

® Chromate treatment line ® Robot Primer Painting Equipment

Process Line

I Strength and Competitive Advantage

Sulfuric Acid Anodizing Line Gotsu Plant Analysis Laboratory Techno Center Analysis Laboratory

1. State-of-the-art large-scale anodizing process line, enhanced by our proprietary know-how.
® Completely sheltered process line that produces no contamination.
® | arge-size component anodizing process capability.

2. Gotsu Plant Analysis Laboratory
® |n accordance with the customer's specifications, we have the capability of analyzing and testing surface treatment solution that are
used in aircraft part processing.
® Our on-site process laboratory in Gotsu Plant, is capable of carrying out the following tests.
« Salt Spray -« Paint Adhesion < Abrasion Resistance <« Coating Thickness < Coating Weight < Surface Roughness < Solution Analysis
3. Analytical Test at Techno Center
® At our Techno Center Analysis Laboratory, located in Hiroshima Prefecture,we have the capability of analyzing and testing surface
treatment solution that are used in aircraft part processing.
® At this laboratory, we also have the capability of carrying out new technological developments, analysis and testing, in accordance with
the customer’s specifications.

Name of Equipment Type Brand

Sequential Type ICP Emission Spectrometer ICPS-8100 SHIMADZU CORPORATION
Salt Spray Test Instrument STP-120Z SUGA TEST INSTRUMENTS
Inverted Metallurgical Microscope GX53 OLYMPUS

UV-VIS Spectrophotometer UV-1280 SHIMADZU CORPORATION
Thermo Scientific Dionex Dionex Integrion HPIC Thermo Fisher Scientific
Scanning Electron Microscope JSM-IT-100 JEOL

Energy Dispersive X-Ray Fluorescent Spectrometer EDX-7000 SHIMADZU CORPORATION

Atomic Absorption Spectroscopy AA-7000 SHIMADZU CORPORATION

4. Fluorescent Penetrant Inspection
® \We are equipped with fluorescent penetrant inspection equipment and are able to inspect materials of aircraft parts.
® Fluorescent penetrant inspection is one of the Non-Destructive Testing that can detect discontinuities on the surface of parts with high-level sensitivity.
® \We have integrated processing capability, from material inspection to surface treatment.

Hiroshima Aircraft Industry Promotion Association 13




Quality Management Certifications

® Nadcap (Coatings)

JIS Q 9100
Appais

® JISQ9100 (HVOF Thermal Spray Coating,
HVOF Stripping and Grinding for aerospace
parts, Surface Treatment (Anodizing) of

aluminum parts for fuel pumps etc.)

Office / Plant

® Head Office:1051 Muneyoshi Hachihonmatsu,
Higashihiroshima City, Hiroshima Prefecture, 739-0145 Japan

Core Technologies and Capabilities

® HVOF Coating, Grinding and Superfinishing for Landing Gear
® Machining

Major Customers

® 86WWC—10Co0-4Cr (Powder for HYOF Coating)

Hiroshima Aircraft Industry Promotion Association

SHINCHUO KOGYO Co., Ltd.

I Main Equipment

Equipment (Maker) Capability Number
HVOF Equipment 1 ®200xL800mm  Max. 30kg
HVOF Equipment 2 @400 x L2,000mm Max.150kg
CNC Grinding Machine ®300 x L1,000mm

Super Finisher ®300 x L1,300mm

Anodizing Equipment W400 x H750 x L2,800mm
W400 x H750 x L2,800mm

W = A A a

Hard Anodizing Equipment

I Strength and Competitive Advantage

Technologies and Products
® Our HVOF coating process is accredited by Nadcap.
® \We can perform cylindrical grinding and superfinishing, as a post-process.
® \We are now performing HVOF coating to landing gear parts.
® Our anodizing process is accredited by JISQ 9100.
® \We have the capability to perform anodizing in accordance with MIL-SPEC Type Il II.

HVOF Coating Equipment No.1
(9200xL800 mm Max.30 kg)

HVOF Coating Equipment No.2
®400xL2,000 mm Max.150 kg)

Hiroshima Aircraft Industry Promotion Association 15
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Hobbing Machine(Japan Machinery Co. Ltd) MAX M8, MAX 2,000 mm NTM20B
Combined Machining Machine(DMG Mori Co., Ltd) MAX ¢450 x 3000 MT3000
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