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Introduction to China-SAE

Established in 1963
One of the World's Top Three Automotive
Technology Societies

74 -
Vision m Core Values Positioning . Objectives

To drive automotive To build a home for Passion, Professionalism, Industry talent cultivator; To forge a world-class

and societal automotive technology Service, and Collaboration Technology trailblazer; technology society
prosperity through workers Collaborative innovation

technoloaical To advance automotive driver; Automotive culture
echnologica
9 technology ambassador

innovation
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Organizational Structure of China-SAE
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Institute Co., Ltd.
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(Jiangsu) Automotive
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Technology Co., Ltd

National innovation
Center of Intelligent and

[7 working committees] [ 56 professional ] Connected Vehicles
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Wenzhou (Rui‘an) Intelligent
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National
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International Hydrogen
Fuel Cell Association

World New Energy Vehicle
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Main Business




Dual-carbon Research
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O Successively executed multiple government-commissioned initiatives, including establishing a cross-industry taskforce in

2022 for carbon footprint accounting and assessment studies on critical lightweight pathways, culminating in the

development of an automotive carbon footprint evaluation platform.

® Research on the carbon neutrality

roadmap for commercial vehicles
® Research on the carbon i ]
® |Introduction to new energy vehicles

neutrality roadmap for leading the green and low-carbon
automotive industry transformation of the automotive

industry
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Research on the carbon
footprint management system
for vehicles and power

batteries

Research acceptance of the carbon fi

verification taskforce for key lightweight

technology in automotive industry chain:

® Comprehensive assessment and
verification report on carbon emissions
of key technologies in automotive
industry chain

® Carbon footprint assessment system

1.0 in automotive industry
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1 Research Background

— The Lightweight Alliance is responsible for dual-carbon research in the automotive industry chain phase, where
carbon emissions still face challenges such as an unclear industry background.

Past

Future

Reducing fuel

consumption during Drives Reducing carbon

-«

Drives

the use of ICVs N o
. . emisSsIions across
Reducing electricity

consumption during the entire lifecycle

the use of EVs

1 Supporting government policy 2 Clarifying the true industry 3 Evaluating the impact of
research background technology pathways
v i L . : :
Researc-h oh the car.bon neutrality roadmap for v Carbon emission calculation v" How to choose lightweight technology
automotive industry in 2021 pathways in the context of dual-carbon?

methods for components?

v" Research on the carbon neutrality roadmap for Europe and the U.S. have conducted related

commercial vehicles in 2022 v Calculation reference research on the impact of lightweight on
v" Research on the carbon footprint management carbon emissions, such as the 2022
. - database?
system for vehicles and power batteries in 2022 Material Lifecycle research.

It is estimated that by 2030, the application of low-cost lightweight could reduce emissions of the European HVD fleet by approximately 2.1%, and by 3.7% by 2050.



1 Research Background
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— In June 2022, China SAE and the Lightweight Alliance jointly established the "Joint Research on Carbon Emission

SN Company name

1 Ansteel Group Corporation

2 China Baowu Group Corporation

3 Bengang Steel Plates Co. Ltd.

4 University of Science and Technology

Beijing

5 Beijing Automotive Technology Center
6 Tsinghua University

7 Dongfeng Motor Corporation

8 Guangdong Haomei New Material Co., Ltd.
9 Advanced Automotive Materials Technology

Innovation Center, NEVC

10 Geely Auto

11 Chery Motors

12 Shandong Steel Rizhao Co., Ltd.

13 Nio Inc.

14 Yangzhou Chaofeng New Materials Co.,

Ltd.
15 Aluminum Corporation of China Limited
16 China Automotive Engineering Research
Institute Co., Ltd.
17 CITIC Metal Co., Ltd.
18 CITIC Dicastal Co., Ltd.

Verification of Key Lightweight Technologies in Automotive Industry Chain" taskforce with industry partners.

Content 1: Conducting dual-carbon

. Content 3: Developing dynamic carbon
technology training

accounting and decision-making models for
key technologies
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Content 2: Verifying carbon emissions of key technology pathways
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2 Research Thinking

O The research primarily follows ISO 14067:2018 Greenhouse gases - Carbon footprint of products - Requirements and guidelines for quantification to calculate the

product's "cradle-to-gate" carbon footprint, while comprehensively evaluating key lightweight technology pathways based on lightweight, cost and carbon emissions.

Sort out energy and material Calculate carbon emission intensity
inputs for each process
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Comprehensive evaluation of Component-level carbon emission
lightweight, cost and carbon calculation based on key lightwei~ht

& Determine the benchmark for cost comparison V] Determine the accounting approach for components such as calculation stage

calculations prerequisite conditions.

v} Adopt relative values compared to the benchmark u Identify comparable lightweight schemes
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scheme for comparison U Consider the use of recycled materials and material utilization rates for differe

U Display different scheme comparisons using radar charts conpane hpea e eine
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O Based on research requirements, scenario data was investigated, and carbon footprint factors for the entire chain - from

basic raw materials and material products to forming processes and components - were calculated.

Aluminum alloy materials

Steel materials and Magnesium alloy
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Composite materials and Plastics and processing Bio-based composite materials
. . techniques
processing techniques

and processing techniques
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3 Research Result - Carbon Footprint Factors Across the Industrial Chain chns Sty of vt Engeers

O Through research on the application level of recycled materials and the evolution of power structure by

2030, predictive carbon footprint factors for materials and manufacturing processes have been developed.
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U  The carbon footprint factors of materials are expected to decrease by 3%—32%, primarily influenced by the cleansing of electricity and the adoption of recycled
materials. Aluminum ingots show the highest reduction due to their strong dependence on cleaner electricity.

U  The carbon footprint factors of component processing techniques are expected to decrease by 16%—40%, primarily influenced by the decarbonization of energy sources.
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3 Research Result - Component Accounting Case 1: B-pillar
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ICV: Compared to the benchmark "Steel - cold stamping” route, the hot-stamped B-pillar accounts for 65% of its carbon footprint, while aluminum cold stamping solution accounts
for 78%. Compared to the current status, "Steel - cold stamping"”, "Steel - hot stamping” and "Aluminum - cold stamping" have reduced emissions by 4%, 5%, and 20%, respectively,
primarily due to a more than 20% decrease in carbon footprint during the production phase.
EV: Compared to the benchmark route, the hot-stamped B-pillar accounts for 70% of its carbon footprint, while aluminum cold stamping solution accounts for 158%. Compared to
the current status, "Steel - cold stamping"”, "Steel - hot stamping"” and "Aluminum - cold stamping" have reduced emissions by 31%, 32%, and 35%, respectively, with the reduction

in carbon footprint factor of electricity playing a significant role.

Process Routes Steel - cold stamping

9.703
Cold-rolled sheet

Average Weight (kg)
Material Clustering

MRS

55% 1% 34%
e

14% 6% 539
.

16% 1% 65%
sy 0
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Steel - hot stamping

Aluminum - cold stamping

6.04 4

Al-Si coated sheet

|- ERR

Aluminum sheet

M
o

86%

FBahZE

41% 18% 41%
aorEny [
a-rorEsn [N
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51% 2% 47%
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Note: The percentages labeled in the above figure
represent the current proportion distribution at each stage.
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3 Research Result - Component Accounting Case 1: B-pillar

O In terms of dual-carbon and cost, the hot stamping solution holds the most advantages. From an

energy-saving standpoint, the cold-stamped aluminum alloy solution is the most advantageous.

ICV EV

BRHERAERHME (WAH) BRHESHERHE (F2ah)

REWEE PRANTERSE 2 EWERNE BRASTERSE

—iN-PE  —IRURE —ERITE —iN-RE —IRRRE —RRTE



thENETRES

China Society of Automotive Engineers

3 Research Result - Component Accounting Case 2: Crash beam

O ICV: Compared to the benchmark "Steel - roll-in" route, the hot-stamped crash beam accounts for 77% of its carbon footprint, while the aluminum roll bending solution
accounts for 52%. Compared to the current status, the respective solutions achieve reductions of 3%, 5%, 5%, and 10%, respectively. Projections indicate that the

recycled aluminum content will reach 50% on average, resulting in a 17% reduction compared to the current aluminum roll bending process (30%).

O EV: Compared to the benchmark route, the hot-stamped crash beam accounts for 97% of its carbon footprint, while the aluminum roll bending solution accounts for
71%. Compared to the current status, the respective solutions achieve reductions of 33%, 32%, 33%, and 29%, respectively. The aluminum roll bending process (50%)
achieves a 43% reduction compared to the current aluminum roll bending process (30%).

Process Routes Steel - roll-in Steel - hot stamping Steel - hot stamping Aluminum - profile roll bending
Average Weight (kg) 6.6 4.67 4.67 2.99
Material Clustering Cold-rolled steel Al-Si coating Cold-rolled steel Aluminum profile
35%% 5% 47 69% 10% 2
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Note: The percentages labeled in the above figure
represent the current proportion distribution at each stage.



3 Research Result - Component Accounting Case 2: Crash beam
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O In terms of carbon emissions, cost and lightweight, both ICVs and EVs show roughly similar trends. The

aluminum roll bending crash beam outperforms other solutions in lightweight and carbon emissions

but comes at the highest cost.

ICV
BEHEBTEIRIE (W)
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—$58-485 (30%)




3 Research Result - Component Accounting Case 3: Shock absorGertower
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ICV: Compared to the benchmark "Steel - stamp welding” route, the aluminum high-pressure die-cast shock absorber tower accounts for 102% of its carbon footprint, while the
magnesium high-pressure die-casting solution accounts for 87%. Compared to the current status, the respective solutions achieve reductions of 4%, 10%, and 7%, respectively.
The aluminum high-pressure die-casting solution has transitioned from being higher than the benchmark to lower than the benchmark.
EV: Compared to the benchmark "Steel - stamp welding" route, the aluminum high-pressure die-cast shock absorber tower accounts for 174% of its carbon footprint, while the
magnesium high-pressure die-casting solution accounts for 170%. Compared to the current status, the respective solutions achieve reductions of 31%, 26%, and 17%,
respectively. Unlike in ICVs where magnesium high-pressure die-casting is the optimal solution, it results in the highest carbon footprint among all solutions in EVs.

, , . . . Magnesium alloy - high-pressure die-

Process Routes Steel - stamp welding Aluminum - high-pressure die-casting 9 c};sting P
Average Weight (kg) 12.16 8.43 5.9

Material Clustering Cold-rolled sheet

41% 3% AAC
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Cast aluminum Magnesium alloy
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74% 12% 1
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Note: The percentages labeled in the above figure
represent the current proportion distribution at each stage.
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O In terms of carbon emissions, cost and lightweight, both ICVs and EVs show roughly similar trends. The
steel-stamped welding solution offers the most advantages in carbon footprint and cost, while the

magnesium alloy high-pressure die-casting solution excels in lightweight.

ICV EV
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O ICV: Compared to the benchmark "Steel - stamping" route, the carbon footprints of aluminum casting and aluminum forging solutions are

105% and 102%, respectively. Compared to the current status, the wheel hub solutions achieve carbon footprint reductions of 1%, 4%, and 10%,

respectively. The fuel phase dominates the carbon footprint, while the impacts of electricity and recycled materials remain relatively minor.

O EV: Compared to the benchmark "Steel - stamping" route, the carbon footprints of aluminum casting and aluminum forging solutions are 156%
and 176%, respectively. Compared to the current status, the solutions achieve carbon footprint reductions of 37%, 31%, and 44%, respectively.

Process Routes Steel-stamping

Average Weight (kg) 10.75

Material Clustering Hot-rolled sheet

MEHE
21% 1%
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Aluminum-casting
9.8

Cast aluminum

60% 1%
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Note: The percentages labeled in the above figure represent
the current proportion distribution at each stage.
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3 Research Result - Component Accounting Case 4: Wheel hub

O In terms of carbon emissions, cost and lightweight, both ICVs and EVs show roughly similar trends. In
terms of carbon footprint and lightweight, "steel-stamping"” and "aluminum-casting" are similar, each

with its own strengths, while the aluminum-casting solution is more cost-effective.

ICV
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3 Research Result - Carbon Footprint Assessment System for the Automotive Industry

China Society of Automotive Engineers

Carbon footprint assessment system for the automotive industry: Established key modules including a
fundamental database, carbon footprint accounting, and carbon footprint prediction. The system enables the
querying of carbon footprint factors for materials, processes and energy sources; the accounting, prediction

and comparison of different technical solutions; as well as the submission and publication of enterprise data.
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Summary

Design,

Different i . 4 By 2030, the trends of
management Each m.ate”al manufacturing, and _A clos?d |OO[.) various technical pathways
requirements lead to has suitable managﬁl:r_ent industrial chain will remain similar to the
H i capabilities present, but the gaps
different technical appllca'_:lon significantly impact ?yStem for between them will
strategies scenarios carbon reduction circular low- significantly narrow
While traditional views .
Theb fcal[cu.lattecil: B e Factors such as Recycled materials offer By 2030, the carbon
fg{/ QNSO R to alloys, magnesium material  utilization ”Oéab't? . Ctarbon footprint  factors  of
p-V i COmPONEILS alloys, and heating rate, process yield, g:'- UCI o various materials and
is higher than that processes  like  hot energy application ircular . ect?lnotn}:y processes will decrease
of EV components, stamping have high Brd management  ©ans could enable Ty to varying degrees, and
. 2 g automotive industry to the  gaps between
though their carbon footprint factors, _
roduction phase they  can  deliver methods, and raw feduce lifecycle different technology
P P Biqnificant carbol material supply gnissions - per pathways will gradually
accounts for a 9 passenger-kilometer by
, reduction benefits when modes have a t 75% narrow.
smaller proportion applied in appropriate ial i g 10 /o
pp pprop substantial impact.
compared to EVs. scenarios.

Enterprises have been proactively enhancing capabilities in lightweight structural design,
manufacturing processes and management. By collaborating across the industrial chain to reduce
carbon emissions, they adapt to management requirements in different periods and select optimal

technology pathways based on component-specific scenarios.
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Next Step

O In 2025, the preparatory work for the "Union for Joint Innovation on Automotive Green Industry Chain’

was launched, with ongoing research related to green industry chains.

Enw_ronmental Model Low-Carb9n
footprint research Technologies
. ¢ Environmental Accounting » Evaluation and Public
Specificat footprint of models for key recognition of Service
ion R assemblies/com low-carbon
Cr'ilcal " ponents materials System
ZIIrTel S Multi-attribute «  Application
materials and assessment and validation of low-
processes multi-objective maturity

optimization technologies

Industry exchange initiatives (technical seminars, standard interpretation, technology reports,
technology promotion, etc.)

Building a circular low-carbon automotive industry chain is an inevitable choice for achieving carbon neutrality. It is
essential to integrate industry chain resources, strengthen collaboration, and jointly promote the construction of a

green automotive industry chain and the sustainable development of China's automotive industry.
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Vice Director, CSAE (Beijir@) Light\ffg;igﬁt Technology Research Institute Co., Ltd.
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TEL: 17710205665
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