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= AHistoric Milestone
- PMPV Successfully Loads Its First Export Container

Celebrating a New Beginning

Press Metal PV (Sarawak) Sdn. Bhd. (PMPV) proudly marks a
significant milestone in our company's journey with the
successful loading and dispatch of our first production
container.

This achievement represents far more than the movement of a
container, it symbolizes the successful collaboration, dedication,
and commitment of every department that has worked
tirelessly from project development to production readiness.

First Container Successfully Dispatched

The successful loading of our first container demonstrates that
PMPV has officially taken another major step towards full-scale
operations.

Every stage of the process, from production planning, quality
inspection, packaging, warehousing, logistics coordination, and
loading, was completed through the collective efforts of our
employees.

This milestone reflects our shared commitment to operational
excellence, product quality, workplace safety, and customer
satisfaction.

This accomplishment would not have been possible without the dedication and teamwork, every individual
played an important role in making this milestone possible.

Today's first container marks the beginning of a stronger journey ahead built by the hard work,
perseverance and teamwork of every PMPV employee.

##5/Author: Jorgina
Y®i8/Editor: Branda Yap
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HIDDEN WATER LOSS DETECTION:
A SITE CASE STUDY DATA ANALYSIS AVOIDS
ANNUAL LOSSES OVER RMB 100,000

1,212 cubic meters may seem like a negligible fluctuation in consumption figures for a large
manufacturing plant. However, this excess volume recorded in May led our team to uncover
a hidden underground water leak that had long gone undetected. There were no sudden
operational failures or obvious ground subsidence to signal the issue. Thanks to cross-
referenced utility data and clear area accountability protocols, we identified an
underground pipe rupture leaking 70 to 80 cubic meters of water every single day.

1.Anomalous Consumption Data Raises Red Flags: Troubleshooting From Utility Billing Records

In early June, the EHS & Continuous Improvement team was reconciling monthly energy
consumption reports when staff spotted an irregular data anomaly: total facility water usage in May
surged by approximately 1,212 cubic meters compared to April.

Daily average water consumption stood at 150 cubic meters, yet production output across all
workshops remained unchanged, with no upticks in landscape irrigation or domestic facility water
use. The unexplained volume loss immediately triggered concern.

“Any abnormal deviation warrants investigation. As we pursue ASI System certification and
implement stringent cost control measures across the site, every drop of water and every kilowatt-
hour of electricity must be allocated efficiently,” team leads stated.

Upon identifying the discrepancy, the EHS & Continuous Improvement department escalated the
issue to site leadership and issued a formal request for zone supervisors to conduct full-site leak
inspections.

2. Comprehensive Visual Inspection Yields No Clues: The Danger of Invisible Waste

All workshops and departments mobilized quickly to carry out full visual audits of their respective
zones, including restrooms, washing lines, temporary construction zones and outdoor irrigation
taps.After thorough checks, teams confirmed zero visible leaks, dripping faucets or faulty pipe joints
above ground.

Two hypotheses emerged: faulty water meters, or hidden underground pipe damage. The majority of
the facility’ s water pipelines are buried underground, creating major obstacles to inspection and
concealing potential failures. The investigation reached an impasse.

_5-



3. Seepage at North Gate 4 Wall Joint Reveals Underground Pipe Failure

As the inspection stalled, Wang Hua, Warehouse
Material Control Specialist, noticed water seeping
from the joint between the wall and pavement near
North Gate 4 during his routine patrol. He
immediately reported the observation to
management.

Upon formal work permit approval, site teams
contracted excavation crews to dig out the affected
area. Once the top concrete layer was removed, the
team discovered a critical failure: the main water
supply pipe, buried half a meter below ground, had
sustained long-term corrosion from damp soil. A
0.5-centimeter hole had formed at a pipe coupling,
continuously discharging water and creating an
unseen underground flow beneath the pavement.

4. Emergency Repair & Post-Incident Review: Stopping Uncontrolled Resource Waste

Locating the leak marked a critical breakthrough. Maintenance crews isolated the pipeline by
shutting off the supply valve, removed the corroded pipe segment and installed a replacement with
full anti-corrosion coating treatment.

Water pressure was restored after repair work,
and a one-week continuous monitoring period
confirmed the underground leak had been fully
eliminated.

Financial Impact Assessment

The damaged pipe leaked 70-80 cubic meters of
water daily. Without timely detection via data
analytics, the site would have lost 20,000 to 30,000
tons of water annually from this single failure alone.
Combined water charges and wastewater treatment
costs would have resulted in direct financial losses
exceeding RMB 100,000 to 150,000 per year.

5. Cost Reduction & Operational Efficiency Start With Proactive Risk Awareness

The successful resolution of the North Gate 4 water leak was no coincidence—it was a direct outcome
of data-centric facility management and a company-wide ownership mindset among all staff.

This incident also serves as a critical risk reminder: as the facility ages, the risk of concealed
underground infrastructure failures continues to rise. Moving forward, the company will implement
regular comparative analysis of water consumption metrics to identify abnormalities at the earliest
stage, protecting operational budgets and sustainable water resources.

We extend our sincere appreciation to all team members who participated in the inspection and
emergency repair. Our commitment to quality improvement and cost optimization remains ongoing.

NReloes s 922
EHS & Continuous Improvement
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Welcoming our business partners
to visit our smelting plant.

2 July 2026 (Thu)

++- It was a great opportunity to walk through the aluminium electrolysis process,
g helping our partners better understand how aluminium is produced from alumina
through a highly energy-intensive process.

More importantly, the visit provided a deeper appreciation of the entire aluminium

9 value chain—from smelting to extrusion and downstream value-added

C manufacturing. Understanding the upstream process enables stronger
collaboration and better decision-making across the supply chain..

We also shared our sustainability journey, including our continuous efforts to
7N reduce CO, emissions through renewable energy, process optimisation, and low-
@ carbon aluminium production. Sustainability is no longer just a responsibility—it is

becoming a key competitive advantage for our industry.

-
)

Thank you to our partners for the visit. We look forward to creating greater value
@ together through transparency, innovation, and long-term collaboration.

A special thank you to our team for their professionalism, excellent explanation,
and warm hospitality throughout the visit. Their knowledge, passion, and
#@% commitment helped our business partners gain a deeper understanding of our
operations, sustainability efforts, and integrated value chain. You represented
Press Metal with pride and excellence. Well done, everyone!

Understanding Promoting Building stronger /’l Creating greater
.-.; the value chain sustainability partnerships Ill long-term value

5 /Author: Mr HK Lim
“m48/Editor: Branda Yap



MHBERE! SR “TEM” R R,
Br]fLR A FHES]

6 H26HE, KPVHE “TEMA” B+ R TPBRERBIWE. EHRN12R, CR24ZH2354 5
THIBAMAZES, BAFIREAIFTHRE TSNS REEH TP SR BB H, 7255 K %
(%) 558\ BRI RS.

SULD T o =Yl L

FHMETRNE “TaH” BWEE, BERRGRP T, KERE, O AR 24"
MI/NE,  5 = SR VY 58 BN R A — 3278 7 98 DA TR H 32 52 T Xt R BRI B X e, 5% 10 RS2 BA T4 1 0 5%
H, HEFREFSABEERRERE %, £5N LW BRI PP RL272 2 28K, &
BPERE

KA, BRI

ML EH AN BT TRER W RIA,
REFERSERENAB LR, IWLEME
MRS T BRERER, SERIIE AN
i, BRI T HERNMLE A B KE T,

saézﬁmn ‘1‘ £ Iig
ESERITOME, PRI BAKS b

MR HEK B AL, BR, BEHES
IR aE N B A TR, g b, BARAAMTR
H & T E A 85 57 H B B8 B0 o 1 ST Rtk o
MEELEG, BRRBET AR “BEDMAR
i, RASBEN” O E.

UNRIA, TSR

M ZE 37 b 1B B2 AC & B A AR = R A
RS B BRUAS 3 5 i 28 B B ORI 5 S iR
BREFSRAN, ArETEE/#SE. Ky
T, SR TREBESIE, BT R
T LIPS EREA R, TEx
W15 715 BER IR A5

R, PSRNG4k 2R AE 283 BRI K,
Al NEl keSS

|E: [y ATBUR




HEADLINE: PMI AND PMPT SHINE AT LEPING, TOWN’ S
12TH TRADE UNION BADMINTON TOURNAMENT

On the evening of June 26, the 12th Trade Union Badminton Tournament of Leping Town
successfully concluded. Spanning 12 days, the tournament featured fierce competition among 24
teams and 235 employees from various enterprises and public institutions in the town. Representing
our company, the PMI Trade Union Team and the PMPT Trade Union Team delivered outstanding
performances, securing 4th and 8th place respectively.

Rising to the Challenge: PMI Secures a Spot in the Top Four

As a veteran participant in the Trade Union Cup, the PMI team has demonstrated consistent growth
in recent years. This year, they were drawn into a "Group of Death," facing three top-four contenders
from the previous year and a highly competitive emerging team. Despite encountering finals-level
intensity, the PMI team withstood the pressure to advance from the group stage. In the semi-finals,
they fought valiantly against the eventual runner-up, falling short by a mere 2 points across the
men's doubles, women's doubles, and mixed doubles matches, ultimately clinching the 4th place.

Breaking Through: PMPT Showcases Remarkable
Growth

The PMPT team delivered an inspiring performance
of self-breakthrough. Following a group-stage exit
in their debut last year, the team achieved a
significant leap in just one year, successfully
advancing to the quarter-finals this year and
finishing 8th, which highlights the robust growth
I potential of our younger workforce.

T~ I =7 7

Cross-Functional Collaboration: Embodying Team
Spirit

Both teams were composed entirely of internal
employees from various departments, including
Production, Technology, and Management. On the
court, the team members seamlessly translated the
The seamless coordination on the court | cross-functional collaboration habits cultivated in
reflects our continuous investment in J| their daily work into seamless teamwork. This
employee well-being and cultural initiatives. | perfectly embodied our core corporate value: "No
By providing comprehensive sports facilities I individual heroes, only an outstanding team."
such asa gymnasium, basketball court, and

People-Centric Culture: Fostering a
Dynamic Workplace

football field, we encourage our employees to maintain an active lifestyle. We are committed to
integrating the sportsmanship and collaborative spirit demonstrated on the court back into our daily
work, fostering a dynamic and cohesive workplace.

Looking ahead, both teams will continue to strive for excellence and aim for even greater

achievements in next year's tournament!
Authors: Cathy Xiang

Administration Department
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Employee Health First:
OHD Follow-Up Completed

Management’s Commitments and
Responsibilities

This initiative is a direct reflection of the company's
proactive approach to workplace safety. By investing in

these follow-up
commitment to:

e Active Monitoring: Keeping a close eye on our team's
long-term well-being to prevent workplace health
concerns before they start.

e A Supportive Culture: Demonstrating that the company
genuinely cares for its workforce by taking swift,
supportive action.

* Regulatory Excellence; Ensuring our plant fully complies
with national OSH standards to protect both our people
and our operations.

exams, management highlights its

An initiative like this can only succeed with teamwork. We
want to extend a massive thank you to all employees
involved for their excellent cooperation, punctuality, and
positive attitude throughout the checkups.

"Protecting your hearing today ensures a healthier tomorrow.
Let's continue working together to keep our workplace safe!"

At PMBA Aluminium, employee wellbeing is never
just a checkboyx, it is a core value.

In our continuous effort to maintain a safe, healthy,
and compliant working environment, we
successfully conducted a series of Occupational
Health Doctor (OHD) Follow-Up  Medical
Examinations on June 26 and June 29, 2026.

Following our recent routine audiometric tests,
these review sessions were conducted by Dr.
Mullaivaanan, a certified OHD from iDinamik Clinic.
The entire exercise was carried out in strict
accordance with the Occupational Safety and
Health (Noise Exposure) Regulations 2019.

Recognizing the value of proactive health tracking,
management took immediate care to arrange these
dedicated follow-up sessions. This ensures that our
team members receive continuous expert medical
guidance and, were helpful, appropriate workplace
adjustments to keep everyone thriving.

#E/Author: Wan Hazwani
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FIREE ;:,IUH LTINU BUYUIFMENT INTERINAL L RALINLING

On 12 June 2026, the HSE Department Nilai conducted an Internal Emergency Response Training for the
Emergency Response Team (ERT), covering the proper use of Fire Fighting Equipment, First Aid Box, and
Chemical Spill Kit. The training focused on emergency response procedures, the correct use of emergency
equipment, and the roles and responsibilities of ERT members during workplace emergencies. Following the
session, the ERT team briefed all employees on the key learning points, including the correct use of fire
extinguishers, first aid supplies, and chemical spill kits to enhance emergency preparedness and promote a
safer working environment.

ISk Montnly Geimba VValk

On 10 June 2026, the HSE Department
conducted the monthly Gemba Walk, which is
carried out during the first week of every
month. The purpose of the activity is to
identify unsafe acts, unsafe conditions, and
opportunities for workplace improvement
while promoting a safe working environment.
Outcome:

¢ Unsafe acts and unsafe conditions were
identified.

e Corrective actions were assigned to the
respective departments Employees were
reminded to maintain safe work
practices.

_14-

& Key Takeaways

Know the location of the Fire Extinguisher,
First Aid Box, and Chemical Spill Kit.

Use the correct emergency equipment
when needed.

Wear the appropriate PPE  before
responding to an emergency.

Report all fires, injuries, and chemical
spills immediately.

Stay calm and follow the Emergency
Response Procedure.

(2 WHAT IS WRONG?
i L

* A trolley containing
drinking water
bottles is mixed
together with

- tools/materials.

A * Poor Housekeeping.

e Drinking water
bottles segregated
from tools/materials.

» Trolley labelled
“DRINKING WATER
ONLY” .

Author : Nurul Ain
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EVERY STEP COUNTS:
AN INTERVIEW WITH SPRING ZENG

From Management Trainee to
Project Lead

Spring Zeng is currently with the PMIT
Material Project Management
Department. Joining the company as a
management trainee over a decade ago,
she has built a long and dynamic career.
In her early days, her role focused on
cost estimation and quotation for IKEA

projects, which involved significant
communication. Following a
departmental restructuring, she

gradually transitioned into a more
technical track. "There was certainly
mentorship in the beginning, but since
the department was newly established at

the time, we were all navigating
uncharted territory together," she
recalls.

The Helicopter Platform project stands
out as a quintessential early assignment.
It was characterized by a tight schedule,
massive scale, and high complexity. The
materials required third-party
classification society certification, and
the manufacturing process involved
extensive assembly, demanding
exceptional manual dexterity from the
workforce. "With a diameter of roughly
22 meters, assembling the components
required physically strong workers; at
the time, we specifically had to recruit
taller, more robust men." Her most vivid
memory is wearing a straw hat on-site to
monitor progress outdoors. "I got heavily
tanned," she notes with a smile. "It was
quite visible."

Pivoting to Automotive: Starting from Scratch and
Embracing a Demanding Client

Around 2017, the company began a strategic shift from industrial
to automotive aluminum. Spring’ s full transition into the
automotive sector materialized in 2018 through a partnership
with a major international Tier-1 supplier. The client set
exceptionally high standards, and the two parties collaborated to
develop a new 7-series alloy. "The cast billets were new, the dies
were new, and the extrusion process was new—it was virtually a
blank slate." She held weekly progress meetings with the client,
which frequently ended in failure. "It was incredibly
embarrassing; I often didn't know how to explain the setbacks.
But their requirements were extremely granular. They wanted to
know exactly why we failed and what the data showed, and then
they actively helped us troubleshoot."

Looking back, she is deeply grateful to that client. "They pushed
me to grow and helped me build a solid foundation."

Two Milestones of Confidence and One Business Trip
That Forged Resilience

Spring notes that two key milestones truly solidified her
confidence in automotive projects.

The first occurred around 2019, when the highly complex alloy
project was successfully developed and entered mass
production. Over five years later, its stability and quality remain
excellent. "It proved that we are capable of meeting the most
stringent requirements."

The second milestone came during a subsequent collaboration
with a European client. Their SQE (Supplier Quality Engineer)
had a completely different approach from Japanese
counterparts. "What you thought was a flawless execution often
still had room for improvement in their eyes. When you dig
deeper, their underlying points are truly thought-provoking."
During one audit, the team received an NG (No Good) rating for a
minor issue, which prompted a profound team reflection: stop
focusing on superficial fixes and ensure employees genuinely
understand their processes. After this rigorous training, the
team's execution became much more robust, earning high praise
from the client upon departure.

_17-



She also vividly recalls a business trip to Vietnam to address a customer complaint. The team spent days
conducting on-site verification and returned to the hotel every evening to gather in the lobby, drafting reports
and coordinating with the domestic team on improvement plans. "We were there for about a week and a half. Tt
was quite grueling." However, the experience forced the team to thoroughly study the client's standards and
benchmark them against other global automotive OEMs. "In the aluminum sector, the client might not be as
specialized as we are; they rely heavily on us to solve their problems."

Team Building and Institutional Knowledge: Attitude First, Every Step Counts

When it comes to hiring, Spring prioritizes attitude above
all else, followed by industry background. "Professionals
with prior automotive experience naturally understand the
pace and rhythm of this industry." @”"
She strongly emphasizes standardization and systematic H H H
processes. "A project is never a one-person show; the team FJ | u
needs to build institutional memory. We consolidate issues

and solutions into an experience database so that future -t "":E
team members can refer to it and know how similar
problems were previously resolved." In project
management, she focuses on balancing QCD (Quality, Cost,
Delivery). "Front-end planning is absolutely critical. If you
don't think things through early on, the downstream costs
will be exorbitant."

From her early days to her current automotive projects,
and from product development to system building, she has
navigated multiple strategic phases alongside the
company. "Sometimes you don't realize it while you're in
the thick of it, but looking back, every step was paving the
way for the future." As for the future, her expectations are
grounded and pragmatic: securing more projects,
accumulating a stronger track record in the automotive
sector, and elevating both scale and product portfolio
diversity to the next level.

Authors: Kevin Luo
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MARKET INFORMATION SHARIN
THERMAL MANAGEMENT

Is Thermal Management Just About Heat Dissipation?

Thermal management is not simply about cooling down— it is a complete temperature regulation system, with
core functions that go far beyond just dissipating heat.

1.Thermal Management Addresses Three Distinct Temperature Regulation Requirements

Based on the specific demands of various targets, thermal management encompasses heating, cooling, and
temperature stabilization—extending beyond mere cooling:
e In cold environments, it heats power batteries, chips, and other components, helping the equipment quickly
reach its optimal operating temperature range

During operation, it precisely regulates temperatures and rigorously manages thermal differentials across
components to preclude localized overheating or overcooling.

2. Core Objectives Extend Beyond Thermal Protection

The primary objective of thermal management is to ensure stable, safe, and efficient operation within the
optimal temperature envelope. Beyond merely preventing thermal failure or thermal runaway, it also:

* Maximizes System Performance: For instance, maintaining semiconductor chips at peak computational
efficiency and optimizing battery charge/discharge rates.

e Enhances Energy Efficiency: Reducing overall system energy consumption through advanced techniques
like waste heat recovery.

e Ensures Cabin Comfort: Precisely regulating temperature and humidity within vehicle passenger
compartments.

3. Evolution into a System-Level Thermal Dispatch Mechanism

Traditional thermal management had a limited scope, primarily focusing on basic heat rejection for internal
combustion engine (ICE) vehicles and consumer electronics. Its sole function was simply to prevent thermal
damage.

Modern thermal management has evolved from isolated component cooling into a centralized energy dispatch
hub for entire vehicles or computing centers. Driven by intelligent algorithms, it dynamically coordinates
thermal allocation across multiple heat sources to maximize energy utilization—going far beyond conventional
thermal rejection.

‘ Automotive

Energy
Storage

Driven by the mass adoption of NEVs and the rapid growth of Al, low-altitude, and
embodied intelligence sectors, thermal management is transitioning from a
behind-the-scenes enabler to a core industry focus.

Market data indicates that China's NEV thermal management sector reached RMB

Low- 86.4 billion in 2025, with penetration nearing 50%. Driven by this momentum, the
’:lli:;'h“tde market is projected to surge to RMB 127.4 billion in 2026, sustaining a robust 20%
CAGR from 2023 to 2027.

A Al Computing
Power
' ) Embodied
Intelligence

As industrial scale expands, the technology landscape is undergoing a profound
restructuring. Integrated thermal management systems are seeing rapid adoption,
with steady advancements in multi-heat-source coordination and energy
management. Concurrently, breakthroughs in eco-friendly refrigerants, high-
efficiency heat exchange materials, and intelligent control algorithms are
propelling the industry from functional support to efficiency-driven development.

Why is aluminum alloy suitable for thermal management?

ST OO Low density Excellent formability

Recyclability

The thermal conductivity
of aluminum is
approximately 200
W/(m-K), second only to
copper.

)

Its density is only one-
third that of copper, which
is critical for industry
applications ~ such  as
automobiles, aircraft, and
robotics.

It can extrude complex
flow channels and heat
dissipation fins in a
single forming process.

When used long-term
with  ethylene glycol
coolant, aluminum alloy
remains corrosion-
resistant and does not
rust.

It complies with dual
carbon regulations and
offers clear advantages
under the EU Carbon
Border Adjustment
Mechanism (CBAM).



The Three Major Roles of Aluminum Alloy in Thermal Management >

Role One: Structural Support

Serving as battery trays, motor
housings, and robotic skeletons, it
undertakes mechanical load-bearing
functions; as outer casings and
enclosures, it also accommodates and
supports internal components.

Role Two: Cooling Flow Channel

Micro-channels and cavities are
extruded into the interior, through
which coolant flows to carry away heat
— "the profile itself serves as the water

pipe."

Role Three: Heat Dissipation
Surface

Dense teeth (heat dissipation fins) are
extruded on the surface to increase the
contact area with air, enabling natural
or forced convection heat dissipation.

Thermal Management Market Products
Key product offerings include integrated battery trays (with embedded cooling plates), electric drive/motor housings
(featuring internal cooling channels), and chiller structural components.
Key Market Opportunities
¢ 1. System Integration Drives Structural Upgrades
e Trend: OEMs are converging battery, e-drive, and cabin thermal loops to reduce weight and optimize energy.
* Demand: Shift from individual enclosures to large-scale, high-precision integrated chassis/body structures.
» 2. Next-Gen Refrigerants Demand "Gas-Tight" Sealing
¢ Challenge: Higher operating pressures require stringent sealing.
e Upgrade: Aluminum extrusions must evolve from "water-tight" to "gas-tight" (enhanced smoothness, strength, and
zero-leakage).
¢ 3. Commercial Vehicle Expansion
e Driver: Push for commercial fleet energy efficiency.
* Demand: Growing need for large-format battery frames and cooling plates for heavy-duty applications.

Thermal Management Market Products:
Liquid cooling plates (large flat-plate type or dimple tube type), liquid cooling pipelines, end plates/side plate structural
components.
Key Market Opportunities
1. Liquid Cooling Surge in Energy Storage
e Trend: Rapid shift from air to liquid cooling as energy storage demands high performance.
e Demand: Suppliers must balance cost reduction with zero-leakage reliability.
2. Large-Format Cooling Plates
 Driver: Larger battery cells (314Ah+) require longer/wider plates.
» Challenge: Strict manufacturing demands for extruder tonnage, flatness, and twist control.
3. Immersion Cooling Structures
» Requirement: High-strength, corrosion-resistant enclosures for dielectric fluids.
e Value: Higher-value-added alternative to conventional liquid cooling plates

Product Evolution

Motor Housings: Extreme lightweighting required.

Battery Enclosures: Must meet aviation-grade crashworthiness standards.

Key Market Opportunities

1. Integrated Motor Stator Brackets

Design: "Structure + Function" integration (embedding heat pipes/fins directly into the bracket).

Challenge: High demands on extrusion die precision and internal micro-structural design.

2. Integrated Battery Thermal Structures

Driver: Extreme heat loads during eVTOL takeoff and landing.

Trend: Combining aluminum enclosures with liquid cooling channels or phase-change material (PCM) cavities for

direct cell contact.

3. Advanced Materials & Extreme Lightweighting

Shift: Transition from conventional 6xxx alloys to aviation-grade 7xxx series (7055/7085) and aluminum-lithium alloys.
¢ Advantage: Topologically optimized extrusions replacing CNC-forged parts, delivering >50% fatigue strength

improvement.
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Thermal Management Market Products:
Aluminum alloy cold plates for liquid cooling heat sinks (used for CPU/GPU), quick-connect coupling structural
components within server racks.
Key Market Opportunities
1. Explosive Market Growth
o Surge: Global Al server shipments projected to exceed 3.5M units in 2025 (+120% YoY), driving demand for 3.5M
liquid cooling plate sets.
o Penetration: Liquid cooling adoption expected to exceed 50% in 2025 and surpass 65% by 2027-2028.
2. Micro-Channel Design Demands
 Driver: Al chips generate extreme heat flux densities (150-300 W/cm?).
e Challenge: Extruded profiles require denser, millimeter-level micro-channels and heat dissipation fins.
3. Liquid Cooling Becomes Standard
o (Catalyst: NVIDIA's Vera Rubin platform mandates 100% full liquid cooling, eliminating air cooling.
o Impact: Liquid cooling shifts from "optional" to "standard," ensuring high market certainty.

Thermal Management Market Products:
Robot joint/servo motor heat dissipation housings, micro-structural components inside dexterous hands, and skeletal
structural components.
Key Market Opportunities
1. Precision Micro-Extrusion for Joints
 Driver: Servo joints generate 60%-80% of total heat within <2 mm internal clearance.
» Challenge: Requires precision micro-extrusion (micron-level tolerances) and complex 3D bending to accommodate
cooling channels in confined spaces.
2. Al Chip Thermal Management
 Driver: High heat flux density from humanoid robot "brain" AI chips.
» Demand: Lightweight aluminum heat dissipation plates/fins with high-precision micro-channels, mirroring Al
server liquid cooling technologies.

From "supplying profiles" to "providing thermal management structural solutions"

The thermal management industry is transitioning from single-vehicle temperature control to full-scenario
intelligent thermal management. Aluminum extrusions, with their lightweight, integrated, and cost-effective
advantages, are evolving from basic material suppliers into comprehensive structural solution providers.

In the AI era, Al-driven simulation is revolutionizing R&D efficiency, accelerating product iteration, and
significantly reducing trial-and-error costs through digitalization.

As boundaries expand across NEVs, energy storage, Al computing, low-altitude flight, and embodied
intelligence, new application frontiers for aluminum will continuously emerge.

Thermal management governs temperature, safeguards safety, and defines user experience. The aluminum
extrusions in our hands are the foundational skeleton guarding this critical thermal defense line.

Authors: Kelly Huang
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shortcomings in the content.
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