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Company Profile

Profile

Sales Trends

Company name
President
Established
Capital

Net sales
Ordinary income
Net income
Employees

Businesses

DID,

DA | D O KO G YO CO . |_T D . 50000 million yen I Consolidated Parent-only

Hirofumi Araya

40000 million yen

May 1933

30000 million yen

3,636 millionyen  (=26M$)

20000 million yen

49,847 million yen (=366M $)

3,119 millionyen (=23M $) 10000 milion yen

2,347 millionyen (517TM$)

0 million yen—+

FY2017 FY2018 FY2019 FY2020 FY2021

Consolidated 2,326 (as of March 31,2022)

Ishikawa , Japan

Manufacture and sales of Motorcycle & Automotive Chains,
Industrial Machinery Chains, Rims/Wheels, Conveyor Systems
and Welfare Equipment.



Global Network (12 countries)

W

+3

e |

ba
’ “*

/

o Tennessee U.S.A ; DAIDOCORPORATION OF AMERICA.
o Kentucky U.S.A ; IWIS-DAIDO LLC.
*Bilbao Spain ; R&D OFFICE IN EUROPE.
@ Bologna ltaly ; DID EUROPE S.R.L.
_ Sao Paulo Brazil ; DAIDO INDUSTRIAL E COMERCIAL LTDA.

~ Amazonia Brazil ; DAIDOINDUSTRIA DECORRENTESDAAMAZONIALTDA.

_ Changshu Chaina ; DAIDO CHAIN (CHANGSHU) CO.,LTD.
_ Batangas Philippines ; D.I.D PHILIPPINES INC.

DID,

_ Jawa Barat Indonesia ; P.T. DAIDO INDONESIA MANUFACTURING.
~ Hanoi Vietnam ; D.I.D VIETNAM CO.,
@ Selangor Malaysia ; DID MALAYSIA SDN.BHD.
_ Rayong Tahiland ; DAIDO SITTIPOL CO.,LTD.
@® Rayong Tahiland ; D.I.D ASIA CO.,.LTD.
o Chonburi Tahiland ; INTERFACE Group.
_ Karachi Pakistan ; ATLAS DID (PRIVATE) LTD.
_ Rajasthan India ; DAIDO INDIA PVT. LTD.



DID Products

Motorcycle Chain Motorcycle Rim/ Wheel Motorcycle Handlebar
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Company history and strategic development direction

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

@ Parts for Bicycle

2 Parts for Motorcycle
3 Parts for Automotive

@ Parts for EV and FCV
Daido’s Business Transition / Expansion: (®) Parts for eVTOL and Rocket

1933-1970 1960-2035 1970-2040 2020-2050 202X-20XX?
= N\
O = > > —> =&
(O 2 S P
Bicycle Motorcycle Automotive BEV:FCV eVTOL -Rocket
° T _________________________________
0. Chains Chains L ____ i :_ _________ : :_ _________ :
Rims Rims 1 | ! : :_ _________ :
N ] @ T TTTTTT=====- I - 1 1 1
, Swing-arms L ____._ | e I e — |
: Handlebars I ! | :_ _________ I
Technology Transfer Timing Chains r ]
I Cooling plate in | o
- frrom the L:'K' Om‘?m Other Engine Parts L g E —_ Spain
e
: £ — New products
B : 7 through activities at
xf// 4 &2 -wj .
o - Qic

Urgent need to develop new businesses to meet the shift to electrification
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Trends for LIB
eVTOL

Li-ion battery demand from electric
vehicle markets land, sea, air (GWh)
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Thermal Management Trends for LIB
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> Summary of LiB thermal management system

BATTERY

DID,.

REFRIGERANT

Direct-contact

New Technologies

> Liquid System Overview
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eVTOL s ev battery requirements

eVTOL battery requirements

Avg. discharge C-rate (h™")

12 Driving/cruising C-rate Need 1C
@ Size of battery Relatively big
AT
/./'ﬂ 2 \\ Power requirements Need higher
/// 0.6 \\\ Peak power duration Typically lasting 30-120s
- N 80 Battery lifetime Shorter
E%iiit?' 0 4 ﬁ&/ Peak-power ,
I) \ - 4 - i ~
( evel) // duration (s) Fast-Charging(5~6C?) frequency More
\ /
\
\ 25\ /
\ \. 1000 /
/ “5C “‘ ,')
\ Y. N\ J500
P \\ 2000
100 :
Fast-charge frequency (%) Annual equiv. full cycles

® eVTOL battery & EV battery

Cited in Joule 5, 1644-1659, July 21, 2021 @ 2021 Elsevier Inc

DID,.



Do @V cooling plates work for eVTOL »

Addvanliech

INTEAMATIONAL

ev cooling plates

Conventional products
TYPE
Brazing Roll-Bond
_ Flexibilit 3XXX series 1IXXX,3XXX series
3 y (<TS:150MPa) | (<TS:150MPa)
)
< O,H1X
= Temper (Clad sheet) O,H1X
Joining Technology Brazing Rolling
Productivity 600°C-40min< Depends on
(Cycle time of joining) rolling speed
Conventional product
Flat plate, A3xxx . TS:Less than 150MPa
§ fr arEES. (SEEE

LLC

Channel plate, Adxxx > Issues in product enlargement

TS:Less than 150MPa
1) Deformation (deterioration of flatness) due to
brazing temperature effects.

2) Material strength loss due to annealing.

DID,.

eVTOL cooling plates requirements

1) Optimal thermal circuit design for cell characteristics

2) Flexible manufacturing technology for application from

small to large capacities

VSO 3) Low cost and high flatness quality

4) Lightweight

5) Integration with battery enclosures

6) Low carbon footprint




New cooling plates manufacturing method for eVTOL

Advanlech

INTEAMATIONAL

D ID cooling plates

DID cooling plates
TYPE
(TRL 6)
_ . (3XXX),5XXX,6XXX series
< | Flexibility TS:200MPa<
(O]
©
= Temper O,H1X,H3X,T4,T6
Joining . LLC-resistant
Technology | -2ser Welding |4 i csive
Productivity Welding speed: s :
(Cycle time of joining) 10m/min< 140°C-20min

High-strength aluminum alloy

eVTOL cooling plates requirements

1) Optimal thermal circuit design for cell characteristics

2) Flexible manufacturing technology for application from
small to large capacities

3) Low cost and high flatness quality

4) Lightweight

Flat plate, Abxxx ABxxx
TS:250MPa over

Laser Welding & Adhesive

e

r, -

Channel plate, AbSxxx A6xxx ,TS:200MPa over

o

———— > =% —— S -

5) Integration with battery enclosures

6) Low carbon footprint

Confidential
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Advantages of Laser Welded Cooling Plates

Section B-B ; Lap welding

— NO bead overhang
on flat plate

0.4

[5]3.0mm

width out -
O
(1.5) it
Ol g
width int | B -
(0.75) &
N
\ - \
( - (/ Tmm , [41.9mm
mm Reference results for a material thickness of 1 mm
Width out > More than 150% of material thickness 3.0 2.8
Width in > More than 30% of Width out 2.2 1.9
Penetration > More than 140% of material thickness 1.8 1.7

Confidential
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Advantages of Laser Welded Cooling Plates

INTERMATIONAL
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Tensile shear strength g,se metal: As052-0)
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Laser Welding
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Breaking load (N / 25mm wide)
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0,0

Vacuum Brazing

(Brazed Alloy:A4047)
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Laser welding

Vacuum Brazing
(Brazed Alloy:A4047)
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Process flow overview of “ Laser welding

Bare coil
materials

Packing

Dispatch

Confidential

Flat plate ; Blanking press

Press working

Channel plate
; Tandem or transfer press
(Assumed 5~7 processes)

Pretreatment

(Degreasing & Cleaning)

Laser Welding

Cycle time ; Imin/pcs <

Final
Inspection <

Inspection(IN-Line)
Leak Test & Pressure Test

New Process

Flatness
Leveling

DID.



Process flow overview of “ LLC-resistant Adhesive ”

Flat plate ; Blanking press

Bare coil P i
Channel plate
; Tandem or transfer press
(Assumed 5~7 processes)
Packing ‘ Final
Dispatch Inspection

Pretreatment

(Degreasing & Cleaning)

< Inspection(IN-Line)

Confidential

Leak Test & Pressure Test

- Adhesive application ——Jp—

Trimming

Y

Oven Cured
MAX140°C-20min

\ 4

DID.




L LC-resistant Adhesive technology optimized for Cooling Plate

P
Advanlech

INTERMATIONAL

> Optimization of processes that affect Joining performance and cost.

Relationship between adhesive peel strength and surface treatment

Breaking load (N/25mmwide)

Gaussian filtsr, 0.25 mm
Gaussian filter, 0.25 mm

um

profile

Gaussian filter, 0.25 mm

Gaussian filter, 0.25 mm

75

25

Length = 0737 mm Pt=9.96um Scale = 20.0 um

A fm ol [\‘l [\ FAVATYS ‘ﬂ\f\f\‘

25

75

-10

\J \"f \/ ‘,\J‘\ \\j V\\ \/ \\‘ \/ WN |. 3'

A

005 01 015 02 025 03 035 04 045 05 055 06 08  07mm

Confidential

Elongation at break (mm)

> Test conditions

- Adhesion area : 25 x 35mm
+ Curing conditions : 140°C-20min
- Test speed : 5mm/min

Cohesive Failure

DID.



Examples of DID cooling plates made with new manufacturing methods

A@T@Ch

INTEAMATIONAL

> Module level

Individual/Convex

Multiline

<Parts Configuration>

Flat plate,t1,A5754-H111 TS - 250MPa Class

Connector,A6082-T6

Channel plate,t1,A5754-H111 TS - 250MPa Class

<Parts Configuration>

Flat plate,t1,A5754-H111 TS : 250MPa Class

Connector,A6082-T6

Channel plate,t1,A5754-H111 TS - 250MPa Class

Joining Technology

Laser Welding

LLC-resistant Adhesive

Laser Welding

LLC-resistant Adhesive

Joint area = 1,624 mm = 16,000 mm2(= Brazing) = 3,322 mm = 20,500 mm2(= Brazing)
Size,LxW x H 355 x 151 x 5 mm 355 x 151 x 5 mm
Total Weight 316 g 320 g 328 g 332g

Confidential
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Examples of DID cooling plates made with new manufacturing methods

A oI s e~ T o~
Advanliech
INTERMATIOMAL

> Multi-module level

Laser Welding

LLC-resistant Adhesive

2 O

Connector,A6082-T6

Direct Printed Heater

/ Channel plate,t1,A5052-0

1S : 200MPa Class

Flat plate,t2,A5754-H111

1S : 250MPa Class

CHANNEL PLATE

FLAT PLATE

Joint area % 6,000 mm % 66,000 mm2( = Brazing)
Size,LxWxH 860 x 205 x 7 mm
Total Weight 1,458 g

Confidential
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Flatness quality assurance

/\
Advanlech

Confidential

» Multi-module level

FLATNESS (FREE STATE FLATNESS)

Laser Welding

& Color mapping_1

0.92 mm / 161,500 mm2 (=860 x 205 mm)

LLC-resistant Adhesive

|3 Color mapping_1

0.87 mm / 161,500 mm2 (=860 x 205 mm)

+1.000

+0.793

+0.587

+0.381

+0.175

-0.175

-0.381

-0.587

-0.793

-1.000

DID.



Examples of DID cooling plates made with new manufacturing methods

S —

Advanlech

INTEAMATIONAL

> Pack level

Laser Welding

LLC-resistant Adhesive

Channel plate, t1,2324g, A5052-0

TS : 200MPa Class

1S : 250MPa Class

Flat plate,t1, 25009, A5754-H111

Connector,A6082-T6

Channel plate, t1,2670g, A5052-0 TS : 200MPa Class

TS : 250MPa Class

Flat plate,t1, 2,500g, A5754-H111

Connector,A6082-T6

Joint area = 40,000 mm = 260,000 mm2(= Brazing)
Size,LxW x H 1,300 x 740 x 5 mm
Total Weight 51091 g - v v e m— s m— s — o — — e — s —  — r — 5’437 g

Confidential
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Summaryy and future developments

» More than 20% weight reduction compared to conventional products.
» Up to 20% cost reduction in material costs by using bare aluminum.

» More sustainable process, reduction in CO2 output during assembly process.

nln®
R

Conventional products

TRL 6
Lighter & Stronger

DID cooling plates
TYPE
(TRL 6) Brazing Roll-Bond
. Flexibilit (3XXX),5XXX,6XXX series 3XXX series 1XXX,3XXX series
o y TS:200MPa< (<TS:150MPa) | (<TS:150MPa)
(O]
S O,H1X
E 7
Temper O,H1X,H3X,T4,T6 (Clad sheet) O,H1X
Joining . LLC-resistant . .
Technology Laser Welding Adhesive Brazing Rolling
Productivity Welding speed: o - R Depends on
(Cycle time of joining) 10m/min< 140°C-20min 600°C-40min< rolling speed

Confidential

High-strength aluminum alloy

Flat plate, Abxxx ABxxx
TS:250MPa over

fr
e N —

———— N
]

Laser Welding & Adhesive

R
——
L]

Channel plate, ASxxx Abxxx ,TS:200MPa over

Multi-material ; High Tensile Strength Steel

Flat plate, ASxxx ABxxx
TS:250MPa over

Adhesive & Laser Welding

Channel plate, High Tensile Strength Steel LLC
TS:1GPa over

Multi-material ; FRP

Flat plate, ASxxx ABxxx

TS:250MPa over

—¥-

Channel plate, FRP

/ Adhesive
e

M e




“Trends for LIB 7 x * DID Aluminum Technology "

> Joining Technologies
: —_— | i s—

» Surface Treatment/Heat Treatment

e =
High strength/lightweight rim

B o =

3 | 4 ~.: v \

[ li L 4 L. 5 . .
» A\ A\ s A

9 %“\EA‘“Q‘\\ o\ ;‘.‘\ T\\ PR WY A \ \

l\; A‘vé«i

Faﬂn ONE

Integrated production system as Tierl

Welded structural ladder frame for Compact EV

> Press/Bender/Roll Forming

= “Q : 1

Heat sink

! i &v Hybrid structure swingarm
Cold Stamping/Cold Forging High strength handlebar for motorcycle

D"D@ With 90 years of manufacturing tradition and elemental technologies related to aluminum, we propose cooling plates for a new era.



COOLING

Heavy-Duty

D’D Our thermal solutions are suitable for all types of electrification.
(2]



Thank you.

<For inquiries about our European projects, please contact us>
Office : AIC - Automotive Intelligence Center Bilbao, Spain

Adrian Serna (Marketing Specialist), adrianserna@did-daido.co.jp +34 631969656

Daigo Masumoto (Engineer Specialist), d.masumoto@did-daido.co.jp +81 90-7598-4822
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ADDENDUM

Cooling Plate Performance Requirements Testing

The following information is our proprietary cooling plate performance evaluation.
Evaluation conditions are flexible according to customer requirements.

Confidential D’Q



Advan] ll"e:‘r*”
Pressure test
> Leak test > Burst test

1. Test conditions 1. Test conditions

1) 100% sealing under 3.0 Bar air pressure No damage to parts or leakage of coolant at pressures

2) Applied air to plate submerged under water and ambient air above 5 bar.
2. Results 2. Results

= No air leakage above 3.0 bar = No plate failure and no coolant leakage at 5 bar.

Air pressure 3bar
Submersion tank *Burst Pressure results vary by cold plate design

Confidential D’Dm



Cycle test

> Thermal cycle test

1. Test conditions
1) Coolant: 100% Glycol
2) Coolant temperature Range : 0°C to 85 £2°C
3) Pressure : 2bar
4) Cycle time : 7cycle/hr.
= Holding 3.5min at 0°C,3.5min @85°C, and 453vec traqsient time
2. Results ' g
= No Leak after 3,500 cycle B )

Thermal cycle

Oiz ‘ T T ' 1 1 1
0,0 2,0 4,0 6,0 8,0 10,0 12,0
TIME(min)

Confidential

> Pressure cycle test

1. Test conditions

2. Results

bar

3.0

0.1

1) Coolant: 100% Glycol

2) Coolant temperature : 95°C

3) Pressure cycle : 0.1 to 3bar

4) Frequency : 0.2Hz(12 cycles/min)

= Cycle : Pressure increase(1.25s),and hold(1.25s)

a .

= No Leak after 150,000 cycle

Pressure cycle

0,0 2,0 4,0 6,0 8,0 10,0

TIME(sec)

DID.



Water flow resistance test

Advanlech

INTERMATIONAL

» Cold plate

» Evaluation Method

fr—

CHILLER
Pump
[0-2 bar]

(-20~-80°C)

—

‘ Flowmeter
[1/min]

Confidential

a ™)
PARTIAL ADHESIVE vs LASER WELDING
INLET Tiro v=25C, AMB=26C
120 , |
i PARTIAL ADHESIVE;left |
110 |- .
| emmmPARTIAL ADHESIVE;right |
100 | LASER WELDING left -
T oo | —LASERWELDING;right |
o e ——f———
=
o
S 80
o
OUTLET ‘Z: 70
2
=60
L
&
2 50
S
Cold plate : i
Thermocouple Pressure i
B o sensor fad
<IN> < 30
; N m REN oW MY aES AEw @5
20
Pressure 10
4_ Thermocouple sensor I
<OuUT> <OUT> . | | LLE conc?ntration 50%.
0 5 10 15 20
\_ Flow rate [I/min] )
> The prototype's water flow resistance is 24-28 kPa at a flow rate of 10 L/min. DID.



Fluid heat transfer test

» Evaluation Method

Thermal blanket
Resistance=105 Q
(KH-608/2)

Thermal blanket
||Resistance=105 O
(KH-608/2)

1
‘ I IS M

(856))

Confidential |

“empmazame?

© 0

ST T ——

(203.75)

» Heat Input Condition

1) Cross sectional schematic

Thermal insulation

Heat exchanger (Flow side) , t1

Heat exchanger (Heater side) , t2

SKZ100GP

* Thermal conductivity
;1.5W/m * K

* Thickness;1.5mm

Thermal blanket (Heat source)

Heat exchanger (Heater side) , t2

Heat exchanger (Flow side) , t1

Thermal insulation

2) Heat flux
Q Heat input = 210W, Contact surface = 0.0288m2

210
0.0288

q Heat flux —

= 7291.7 y mz
DID.



Fluid heat transfer test

INTERMATIONAL

> Relationship between flow rate and Thermal Resistance(r;,)

Under-flow

Temperature measurement position
(Location of thermocouples)

> Thermal resistance is 0.015°C/W for the adhesive type and 0.011°C/W for the laser type.

-

.

R AT _ (Tcp—TLiQIN)
TH™ Q ¥ T w=25"C. AMB=26°C
N [ N
PARTIAL ADHESIVE LASER WELDING
0,025 o1 0,025 o1
m2 "m2
m (A3 | a3
0,020 x4 0,020 w4
¢ [ |
A Il/'.\ .
£ 0015 pe ! ) S 0,015 A
1 1
g A N v A i
r \ 1 ~ : 7 N
T 1 1 ‘ ’ \
Ml- \\ ’,/’ m':E é A I, A ‘\
0,010 > 0,010 é ——
1 . 1
\‘ ,’
\ /
0,005 0,005
0,000 0,000
2 4 6 10 2 4 6 8 10
Flow rate(L/min) JAN Flow rate(L/min) )
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