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Composites in Defense and Commercial 

Aerospace
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Global aerostructures leader

Source: Counterpoint

On all of 12,500 Boeing/Airbus backlog

SPR backlog = $47.9B

With a balanced aerostructures portfolio

And an emerging presence in Defense

Fuselage 
(52%)

Propulsion 
(26%)

Wing
(21%)

Bell V-280

KC-46A Tanker

Sikorsky CH-53K P-8A, P-8I

Northrop Grumman B-21

http://bcove.me/sjqtrgij


TOYOTA

•• PROTECTED 関係者外秘

3
*Advanced Thermoplastic Composites
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The re-processability of thermoplastics opens up new 
manufacturing options to reduce flow time, cost, and weight

Focus on high volume, high rate parts
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 Developing new design guidelines

 Scale-up to longer, larger and more complex 
parts and assemblies

 Material cost must be countered by reduced 
labor

 Certification steps for many new processes
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Air Mobility  
Economy Of Scale

Nobi Kawamura

Marie Johnson
John Geriguis
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This document contains “forward-looking statements” within the meaning of the “safe harbor” provisions of the Private Securities Litigation Reform
Act of 1995, including but not limited to, statements regarding Joby's intentions and plans. Forward-looking statements give Joby’s current
expectations and projections relating to our financial condition, results of operations, plans, objectives, future performance and business. You can
identify forward-looking statements by the fact that they do not relate strictly to historical or current facts. These statements may include words
such as “anticipate”, “estimate”, “expect”, “project”, “plan”, “intend”, “believe”, “may”, “will”, “should”, “can have”, “likely” and other words and terms
of similar meaning in connection with any discussion of the timing or nature of future operating or financial performance or other events. All
forward-looking statements are subject to risks and uncertainties that may cause actual results to differ materially from those that we expected,
including: Joby’s limited operating history and history of losses; its ability to launch its aerial ridesharing service and the growth of the urban air
mobility market generally; Joby’s plans to operate a commercial passenger service beginning in 2024; the competitive environment in which it
operates; its future capital needs; its ability to adequately protect and enforce its intellectual property rights; its ability to effectively respond to
evolving regulations and standards relating to its aircraft; its reliance on a third-party suppliers and service partners; uncertainties related to
Joby’s estimates of the size of the market for its aircraft and future revenue opportunities; and other important factors discussed in the Company’s
final prospectus and definitive proxy statement, dated April 2, 2021, filed with the Securities and Exchange Commission (the “SEC”), as updated
by the factors disclosed in the section titled “Risk Factors” in its Current Report on Form 8-K filed with the SEC on August 16, 2021, and in other
reports the Company files with or furnishes to the SEC. Any such forward-looking statements represent management’s estimates and beliefs as
of the date of this press release. While Joby may elect to update such forward-looking statements at some point in the future, it disclaims any
obligation to do so, even if subsequent events cause its views to change.

All information contained in these slides are Joby/Toyota 
Proprietary. Do not distribute without prior authorization 
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Focus on the Total Cost of Ownership
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Needs for Process Enhancements
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Industry Improvement 
Opportunities:

1. Improve quality inspection 
methods

2. Improve lay-up time

3. Improve material for AFP

4. Improve weight saving

5. Improve takt time

-

Reduce Touch Labor

Proprietary & Confidential 14TOYOTA
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Limited Small Large(Production volume)

Mark X

GT86

LEXUS

TOYOTA

• Pre-preg 
• VaRTM

• RTM 
• C-SMC

• RTM : Resin Transfer Moulding
• C-SMC : Carbon  Sheet Moulding Compound 
• TSF : Thermoplastic Stamp Forming

MIRAI

• TSF

• Pre-preg 
• RTM
• C-SMC
• TSF 
• 3 D Weaving

Process

RC F

IS F

GS F

LFA

Prius PHV

LC

Proprietary & Confidential 16
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SMC
Work area
TSF 
Work area

SMC & TSF
Work area

Parts unloader

Material feeder

10MN press

RTM
Work area

21m
12m

RC F
Hood Inner

SMC

3-way Processes in a Single Compact Facility

Quick heating system

Cutting device

MIRAI
Stack Frame

TSF

LC

Roof

RTM

RC F

Hood Outer

High pressure RTM metering machine

Roof

PREFORM

PART

SHEET
material

PART

SHEET
material

PART

Material feeder

Parts unloader

Material feeder

Parts unloader

Proprietary & Confidential
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Prepreg HP- RTM
(RC- F)

RTM
(LFA)

Cy
cle

 T
im

e

6Hr

C- SMC
(PHV)

Thermoplastic

2Hr

＜10min

～4min ～１min

Cycle time （short）（long）

Press Molding

Injection MoldingAutoclave SMC

RTM

Thermoset Thermoplastic
Proprietary & Confidential 18
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E.R.H. Fuchs et al. / Composites Science and Technology 68 (2008) 1989–2002

Proprietary & Confidential

4,000/month
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Reduce Material Cost

Proprietary & Confidential 22TOYOTA
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Quality inspection methodsImprove
Lay-up timeImprove
Material for AFPImprove
Weight savingImprove
Takt timeImprove
Joining MethodsImprove

Proprietary & Confidential
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Attachments
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Developed various materials and processes

Moulded PU
Rigid Foam

3D
Braiding

3D
Stitching

New
RTM ProcessNCF*2

Pre-preg

Increment Press

C-SMC
Hollow
CFRP Structure

CFRP Cabin and Aluminum Frames

: CFRP

: Aluminium

: Pre-preg
: RTM
: C-SMC
: TSF

Proprietary & Confidential 27
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Cutting device

Material feeder

Parts unloader 15m

Automatic
Mould storage

LC Line
Door Inner               :  4Parts /1mould
Luggage Inner        :  2Types/2moulds
Luggage Outer      :  2Types/2moulds
Total Production    :  300Parts/day

23m

Prius PHV Line
Back Door Inner      :  5Parts /1mould
Total Production      :  1,250Parts/day

High quality, High productivity

(Mould changing time< 10min)

20MN press

Proprietary & Confidential 29
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1. Low vacuum pressures cause surface defects
2. Slow vacuum speed causes flow defects

Time (sec)

30
Vacuum start
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General condition
of G-SMC
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4 parts of the Door Inner of LC

LC

5 parts of Back Door Inner 
of Prius PHVProprietary & Confidential 31
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LFA
Rear surround

RC  F
Hood Inner LC
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Shorten Moulding Time by Improved Resin 
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Industry Improvement 
Opportunities:

1. Improve quality inspection 
methods

2. Improve lay-up time

3. Improve material for AFP

4. Improve weight saving

5. Improve takt time

-

Reduce Touch Labor

Proprietary & Confidential 33TOYOTA
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