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Project Introduction of Model 3

Shanghai

Headquarters of MATODATAS , projectplan , 3D
model, report making

California

Purchase, scan, teardown, registration in Detroit, joint
sales agreementwith Munro

Fukuoka

Technical support for new energy technology research,
material testing, etc.

° (® (& (o

Germany
European automotive industry, multi-level business
cooperation, data support



Basic Information of Model 3

Battery Capacity

75 KWh
Curb Weight (270 MJ)




Specifications
Battery Long Range  Powertrain RWD

o 4694*2089*1443mm Wheelbase 2875mm

In January 2, 2018 we spent $49,000 to buy Model 3 in North

¥ ) America and dismantled itin California.
()

Long Range Range 308 miles (496 km) tested
Q Efficiency 26 kWh per 100 miles
Top speed 140 mph (225 km/h)
NA January 2, 2018 Acceleration 0-60 mph 4.6 seconds tested
Model 3
O Battery capacity 75 kWh (270 MJ)

DC charging 270 kmrange available after 30 min
AC charging 71 km range per hour (240V outlet, 48 A)

Powertrain Single-Motor Rear-Wheel Drive

Motor Permanentmagnetrear
Curb Weight 1764kg tested
Power 271 hp (202 kW)

Torque 307 Ib-ft (416 N-m)
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Project Team

1. Experts from the American Academy of Engineering and large automotive companies provide guidance

and participate in Model 3 scan and teardown.

2. Experts from large steel mills carry out material testing and research.
3. The special expert group of Shanghai conducts research on the cell, MCU, BMS , Motor structure and

control strategy.
4. Experts from GM carry out platform research.

5. Global resources, all parts and components will be shipped back to China, and partners can borrow parts.

¢ 2018.01.02
¢ 2018.02.15
¢ 2018.02.27
¢ 2018.03.15
¢ 2018.03.20

& 2018.04.25
4 2018.05.15
¢ 2018.06.25
4 2018.07.30

Project Progress

Sample car purchase

General layout and vehicle scanning completed
Complete vehicle teardown

Parts, Battery, Motor teardown completed
BIW teardown completed

Chassis data completed

BIW data completed

Int./Ext. , Battery, Motor data completed

All reports completed

¢ Continuous customization...






3D Model



Point Cloud




Data Accuracy Requirements and Show

WEDHT

I 54.7mm
I 0.5mm

Omm

-0.5mm
I -2mm

-85.7mm

€ Chassis, BIW, interior and exterior to meet the requirements
of mold opening (black box / grey box external contour)

€ The accuracy of point cloud and data is below 0.5mm.

€ The contour accuracy is controlled below 1Tmm.

€ The key parts' holes and hard points accuracy are controlled
in 0.2mm (Annex)

I 113mm

2mm

I 05mm

Omm

-05mm
I -2mm

-765mm

WESH.1

I 11.3mm

2mm

I 0.5mm

Omm

-0.5mm
I -2mm

-76.5mm







General Arrangement Drawing
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Teardown Report
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Teardown Report
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MCU Report
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Material analysis _ Ancde
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Structure Analysis _ Jelly roll Structure
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Electric performance _ DCR @ Power
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Elocm:;'r;omnoo _ High & Low temperature d'uch:r";:‘ performance
¥ RT.2.7-425V. 0.33C CCCV, 55°C/25°C0.33C DC 10 2.7V. 0°C/-10°C/-20°C, 0.33C DC 10 2.16V
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Coupon Test (Material)
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Performance Test

Front Left Front Right . i o Constant Speed - 60 MPH SIEMENS
], FHER= Aottt o w0l FUEM= 45SEetc2 0012 Body-in-White Global Static Stiffness SIEMENS Sound Quality Metrics & Acceleration Levels lngenuity for Ufe
46.13 (Nmm) : .
£ 300 1 E w0 ] Tesla Model 3 — Comparison [ngenuity for life = The loudness level at the back of the vehicle is greater than the front for both the smooth road and rough
8 g road 60 MPH test condition. ‘
@& 1000 w1000
3 - 3 : : : n
£ 1000 A £ 1000 With Battery |Without Battery Articulation Index (%) Prominence Ratio Loudness (sone) Sharpness (acum)
E 3000 h;;" ? 3000 Global Torsional Stiffness ! '| Smooth Rough Smooth Rough Smooth Rough Smooth Rough
& ," 2 Global Bending Stiffness ,'wm“m"m 83.3 - 38 - 17.7 o 0.66
-5000 -5000 ——
Local Bending Stiffness. 829 o 55 o 18.0 o 0.63
+ The body was measured in a free-free boundary condition using . - BEREELRE RS
E I g H ront Bending Stiffness| 70.6 - 4.4 5o, 0.67
200 160 120 B0 40 40 80 120 160 200 200 -160 120 80 40 40 80 120 160 200 an impact hammer for excitation - . - - - -
FLH Wheel to bocy Z displacement mim] FRH Wheel to body Z displacement [mm] Rear Bending Stiffness s th Road O 1| Acceleration Level (g)
mooth Road Overall Acceleration Level (g
+ Data was calculated using the modal method, with further .
Rear Left Rear Right -
" - ; - processing and analysis using MLMM to further refine the e e e — St:emr‘: Whee'l 152'00 x) k(2) g;g
Fit Eqn= 3431e1%-9.077e13 1] . Fit Egn= 3.344e1x-2.022e-12 o Slonen Exvact mauimm capiacoment pares bom ice vw 850 Inboard Driver's Seat Track (Z, .04
so00 G 000 Rt synthesized FRFs e -
= = 3 04
5 000 : S 00 10004
H - by 2 3003
5 1000 3 1000 | + Global torsional and vertical bending stiffness were relatively F > Z 10e3f
T 3 - by the battery pack. The primary contribution to the g ol
g 1o é 1000 change from removal of the battery is due to the rear seat area 10004 ) ) | )
3 -3000 ; 3000 which ties the rear bulkhead together. Fl,=Fal Fol=Fal 025 50 75 100 125 150 175 200 225 z:: 275 300 325 350 375 400 425 450 500
5 :
LI i LI eamne
: ( Restricted © Siemens AG 2018 Steering Wheel 12:00 (X) i
200 160 120 80 40 0 40 80 120 180 200 200 160 120 80 a0 0 40 80 120 180 200 Page 19 2018.04.30 Inboard Driver Seat Track (Z) Siemens PLM Software
Pitch Center - Front X coordinate (mm) Z coordinate (mm) Anti-Lift Angle (deg) N
Z(mm) Rf [ Front X Avg | Rf L Front Z Avg | Rf Lf Avg
5000 195252 [223730 200491  [260896  [215437  |238166  |-406 -390 -398
40.00 160476 [191295 175885 [288414  [254446  |271430 |20 -4.06 413 . . o .
3000 135384  |166455  |150919  |300278  |272250 | 286264  |-4.28 416 422 Body-in-White Rigid Body Properties Constant Speed — 30 mph
20.00 1027.08 144554 123631 3147.00 2836.28 299164  |-4.39 424 -432 Tesla Model 3 — With Battery Pack Sound Pressure Frequency Content — Smooth vs. Rough Road
10.00 74250 108844 [91547 320361 302692  [311527  |-448 437 -4.42 .
000 56796 83710 70253 321831 311799 |316815  |-454 445 449 Test Conditions i 10 § Smooth Road Rough Road -
2 ey Moo oal ou oa
-10.00 31187 657.65 48476 3246.00 317142 320871 -462 451 -4.56 « BIW suspended in Free Boundary conditions. L - g
22000 168.26 45887 31356 325477 319747 322612 466 457 -4.62 + Dynamic FRF set measured on BIW with 39 excitation DOF and 57 responses
-3000 168.72 276.89 222.80 3213.21 323650 322485 -4.66 -4.63 -4.64 « Data processing Tool: Test. Lab Rigid Body Calculator
4000 3205 14501 5648 324112 326087 |325000  |-472 467 470 * Measured Body mass: 915kg
5000 579.97 85449 717.23 307368 [305013  [306641  [-453 445 449
Pitch Center - Rear X coordinate (mm) Z coordinate (mm) Anti-Lift Angle (deg)
Z(mm) Rr Lr Rear X Avg_[Rr L RearZ Avg_| R L Avg
5000 -94.04 30322 10459 150585 [-145480 |-148532 |465 491 478 Lo
~ ocme s
4000 46.66 12271 8468 146787 [-148332  [-147559  [475 480 a7 ixy bz Iyz (m"2-kg)
[Moments of Inertia about center of gravi
30.00 5151 308.00 17975 146340 [-143000  [-144670 [a75 492 484 iy 22 (m2.bg) S g
2000 3428 45473 24450 146546 |-138552 | -142549  |a74 503 488 Ixy bz lyz (m"2-kg) report H
10.00 117.57 24675 182.16 -146926  |-145807  |-146366 |479 488 484 [Principal Momentsofinertia  BEREELEEBRS E
000 20419 449.11 326565 144864 [-140990  [-142927 |48 502 494 % ) ;& i e
-1000 40053 37240 38646 138818 [-144197  |-141508  [4.99 497 498 [Direction about reference 3000 3 000,00 [ IS0 S w0 00 X0 I G900 S0 &0 100 30 1600 20 20 31D 67 AL
2000 42950 |s5799  |49375  |-l42788  |-138126 |-l40457 |s01 510 505 1 e Freers
3000 697,86 52094 659,40 131831 137990 134910 521 ) 517 2 = Rough road cabin noise levels show significant increase over smooth road driving
— - - - = = — 3 = On rough road, all seat locations show increased contribution up to 500Hz frequency range
=K 84280 83524 83902 “123327 -126304 -124816 533 531 532 tion about reference = Interior microphones show significant peaks at ~135 Hz and 181 Hz, of which 135 Hz peak is not present on smooth road response.
-50.00 94957 93445 942.01 -116048  |-121890 |-118969 |542 538 540 XYXZYZ() . = Trunk microphone shows single peak at 126 Hz e




Arthur Tang, vice president and chief operating officer of

Cost Analysis of Munro
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Eye Catching Features
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MATODATAS, signed a joint sales contract with David Luik,
general manager of Munro & Associates, in Auburn Hills,
Munro's headquarters in July.

As a world-class cost and performance evaluation
organization, Munro has been well-known in the industry
for manyyears. Model 3 is one of the major cooperative
projects. With its advantages of lean design and cost
estimation, MATODATAS combines the original
engineering data and services to further improve the data
value and the depth of content. MATODATAS provides
substantial and helpful reference for domestic and foreign
auto factories in the fields of design, manufacture and

* Excluding tooling, ER&D, and logistics.

sale.

Copyright © Munro & Associates, Inc. 2018
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* Exchuding tooling, ERAD, and logissics

11 May 2018 Copyright © Munro & Associates, Inc. 2018

* Excluding tooling. ER&D. and logistics.
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Assembly Summary =
o T Fowan s sy 2. (_FFQ- Fit & Finish Quality Audit ) <{ 35 e,
ystem Battery ‘
P-ﬂ FC Contactor/Busbar Subssembly 8 Tesla Model 3 Fit and Fitness Infographics Legend
16 15 . 2
cation Gap Flush Ripcei s older joints
Measured Data : - it expand and
Point i -
-0 5 —f:lh

Represents the (]

Location of the
Measured Data

Measured Data is Color Coded between
Data types

A Perfect Circle Represents
+ Continuous Gap Size
+ Continuous Flushness
+ Changes Represent
* Varying Gap Sizes and Flushness

unless noted I

IFasteners
ITotal Weight (kg)

aterial Cost**

* Excluding tooling, ER&D, and logistics

10 May 2018
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