
Create from the voice of the world

C o o l i n g  d e v i c e  t e a m

Public works, Landscape, Construction

Transportation

The technology of NLM is utilized
somewhere in the world at this moment.

Automobiles

Battery cooling plate

Forged heat sink

Baseplate

Coolers for power module

C O O L I N G  D E V I C E

Electric, Electronic, Information Communication

Food, Health, Industrial Products

Environment, Safety, Energy

Create from the voice of the world
Currently, the world is transforming vastly in unseen speed due to the
evolution of the technology. 
Therefore, NLM is focusing in dialogue, technology, and development. 
Power of dialogue to search answers of the engineers and users in the field. 
High technological ability polished with vast amount of production. 
Out of the box thinking and ability of research and development utilizing the aluminum material. 
We will answer to the expectation of the customers around the world with superior resources and
manufacturing to answer the request of the era.

Restriction of CO2 emission is rapidly increasing in the developed 
countries in the recent years, further increasing the request to reduce 
weight. 
In addition to the trend of xEV, new concept of values where mobility 
is fused with service, such as “CASE” and “MaaS”, are generated in 
the world of mobility through the background of those carbon 
neutrality (realizing a decarbonized society).
Among those, traveling performance, ride quality, fuel economy, and 
environmental friendliness are required to enhance the performance 
and value of an automobile. Furthermore, reducing the weight is one 
of the important challenges. 
Aluminum is drawing attention as a powerful card to certainly reduce 
weight with its characteristics of 1/3 specific gravity of iron or copper. 
Within these market background, the NLM Group is continuing to 
provide product optimized to the needs of customer through the 
integrated system covering from the material, manufacturing, 
designing, and evaluation.

The NLM Group is contributing to the 
environment friendly automobiles 
prevailing around the world and 
protecting the global environment. 
And, make efforts to create a better 
environment by creating from the voice 
of the customers. 

Let us hear your voices

Next innovation is born from voices of the customers.

Can it be used for ECU cooling?

Can you help us on the 
challenges for recycling?

We are looking for cooler the 
size of automobile chassis!

We are looking for manufacturer 
that can manufacture in China!

We would like to reduce the comprehensive 
cost with dedicated design!

We are looking for cooler 
the size of palm!

We want to reduce the assembly 
process of our customer!

Can you do the heat 
performance design for us?

We want to bond in narrow area!

We would like to manufacture products 
together considering SDGs in the future!

What we have emphasized is to sincerely come face-to-face with customers. 
We may find a hint to solve a challenge from an unintentional word from the customer. 
Where is the real challenge? How will the market environment change? 
Optimal products and plans are derived through the conversation.

Conversation with the customers are full of ideas.

Nippon Light Metal Holdings Co,. Ltd.
Urbannet Uchisaiwaicho Building, 1-1-13 Shimbashi,
Minato-ku, Tokyo
ht tps: / / w w w.n ik ke ik inho ld ings .co. jp

Nippon Light Metal Co,. Ltd.
Strategic Committee for Product
Commercialization and Business

Contact

N l m I n q u i r y I n p u t F o r m Contact form



〈 Manufacturing condition 〉
・Size : ～200㎟
・Pin diameter : Φ1.8㎜～
・Pin height : ～15㎜

*Above values are reference values,
 and can be adjusted in accordance
 with the shape.

4 Latitude of shape is added by hot forging

Hot closed
forging

FSW ＋
high heat

dissipation

●  Possible to manufacture alloy in accordance with the required cooling
    performance (completed within the group)
● Possible to manufacture “straight through” withing the NLM Group by FSW

bonding the die-cast materials and aluminum sheet, etc.

Pin-fin (round)

Forged heat sink

Processing to complete casting rod or 
expanded material in one heat/one blow
Form near net shape with 0 degree
draft angle

Latitude of
shape

Since deforming is easier compared 
to cold forging, it can be designed as 
a deformed fin or an integrated 
module

High heat dissipation is achieved by
bonding the cooling fan of different 
aluminum material to a die-cast
product

Major features

3 Watertightness ＋ High heat dissipation ＋ Downsizing

PFDC
(Pore -Free)

Minimizing
No small

parts

Shape of the cooler

The NLM Group has developed a 
special casting process to achieve 
high quality die-cast by using oxygen

High heat dissipation is achieved by 
bonding the cooling fan of different 
aluminum material to a die-cast 
product

There will be no fastening due to FSW, 
contributing minimization of the 
product

Major features

FSW ＋
high heat

dissipation

● Realized “watertightness + high heat dissipation + downsizing” by FSW
　 bonding the die-cast alloy with the expanded material
● Possible to suppress the blowhole to 1/10 compared to normal die-cast

product

Baseplate

*Red frame part is the FSW bonded section

2 Meet the request with abundant lineup

Battery cooling plate

Major features

● The battery coolers are also mass produced in China (Suzhou) Plant from 2020
*There also is a heat exchanger plant in Thailand. Contact us for other overseas productions

● Prototyping of large size can be supported

Lineup

Supports
large size

High
reliability

Propose an optimal 
specification from the 
lineup of types using the 
micro channel extrusion 
tube and the type using 
the press plate

The micro channel 
extrusion tube type 
supports width of 
350mm, and the press 
plate type supports even 
wider width than that

Have 35-year mass 
production record for 
on-board products, and 
battery cooler is mass 
produced in Shizuoka 
Plant from 2017

Product lineup and features
3 types of

lineup
①Micro channel tube 

+ end section cover
②Micro channel tube

+ header pipe
③Plate press

+ plate press

Image
of the shape

Performance
+ features

○
High rigidity

◎
Due to local heating

△
Increased weight when

multiple unit is used

Possible up to approximately
400mm width

Possible up to approximately
400mm width

Possible up to approximately
1400mm width

○
Due to full unit heating

○ ◎

○
Due to full unit heating

○
Can support gas refrigerant

○
Thin

Flatness of the battery
installation plane

Gross weight
of the unit

Flexibility
of the design

Cooling section
unit flow width

+

End shape of the micro channel
extrusion tube (example)

Shape of press flow path (example)

Dimple flow path Maze flow path

Enlarged view of the end section of the micro channel tube

Brazing

Has highest flexibility of the 
outer shape and flow path 

designing, and shape other than 
rectangular shape is possible

Size can be decreased
or increased by number of 

micro channel tube

Able to connect
multiple units

(with connection pipe)

High performance and high quality

Degree of
freedom

in designing

● Cooler supports both open or close, and one side cooling or two side cooling 
● Supports plating process

Major features Shape of the cooler
Heat transfer rate and loss of pressure

Loss of pressure [kPa]
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*1 By NLM measurement environment
*2 Varies depending on the fin measurement and

the specification or size of the heat generator
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Shape of the fin

1
Coolers for power module

Flexible designing by combining the
processing technologies such as
extrusion, rolling, cutting, forging, etc.,
and bonding technologies such as
brazing, FSW, etc.

Ability to
make

proposal

Everything from structural analysis to 
heat analysis to processing are
supported in one location

Optimal
performance

Propose the optimal fin shapes, such 
as straight, round pin, corrugated, and 
square pin, matching the request

AlCu clad fin

Higher thermal conductivity than
aluminum, lighter than copper.

Enhanced flexibility of performance
designing, light weight.

Aluminum x copper clad heat sink Resin chassis cooler

Lamination plane (Plate thickness after cutting: Al: t = 1mm, Cu: t = 1mm)

< Specifications > < Assumed usage >

New thermal management solution
with “aluminum + 1”

Major features Major features

< Specification (laser processing) > < Assumed usage >

Aluminum resin
bonding technology

Price

500

1000

1500

Thermal conductivity

Pin-fin  Aluminum cutting

Pin-fin  Aluminum forging

Pin-fin
Copper forging (plated)

Al/Cu clad
heat sink

Pin-fin  Copper forging

Pin-fin
Aluminum cutting (plated)

Automobiles are evolving further than the required functionality and performance. 
One of the key technologies to operate the key components necessary for xEV, such as the invertor, 
motor, batteries, etc., in a normal manner and safely is the thermal management. 
The NLM Group proposes the optimal heat countermeasure solutions constructed from the voice of 
the customers in one location by merging the long history of acceptance of the on-board cooling 
parts as a professional for aluminum, the technologies regarding the material, processing, bonding, 
designing and analysis of aluminum.

Products for next generation

Forged heat sink

Baseplate

Battery cooling plate

Coolers for power module

C O O L I N G  D E V I C E

Development flow

Core technology recognized for various products
Change the environment through aluminum and processing technology

・ Size
・ Required specifications
・ Delivery schedule
・ Quantity, etc.

・ 3D designing
・ Heat analysis
・ Selection of material
・ Selection of processing,

etc.

・ Machining
・ Forging
・ FSW
・ Brazing
・ Welding, etc.

・ Heat performance
・ Bonding performance
・ Physical property evaluation
・ Reporting, etc.

Conception of
the product

Designing
and analysis

Prototyping
and testing Evaluation Delivery

Quick support since everything
is completed withing the group!

From the conception of the product to delivery, voice of the customer is put into a 
shape through the consistent system within the group, and provide an optimal total 
solution in a speedy manner.

Enhanced heat
dissipation

No plating

Reduction of
compound materials

between metals

Prototype size：135mm×65mm
Supported material：A1050 × C1020

A6063 × C1020

Cooler for the power units
such as inverter, convertor, 
eAxle, etc.

Prototype size：Supports up to 500mm×500mm
Supported material (resin)：
PA、PPS、PBT、ABS、PP

Cooler for the power units
such as inverter, convertor,
eAxle, etc.

Contribute to enhancement of the 
Increased heat transfer by reductio of 
compound materials between 
aluminum and copper

Aluminum resin bonding technology Aluminum resin bonding technology

Ni plating as the countermeasure for 
corrosion and improving the solder 
leakage will not be necessary by using 
copper

Heat dissipation is enhanced by the 
heat diffusion due to characteristics of 
copper

High airtightness

Reduced weight

Degree of freedom
in designing

Enhanced degree of freedom for 
cooling performance designing with 
the resin chassis case

Contributed to reduce the weight by 
using various resin types

High airtightness (pressure tightness) 
is achieved by the anchor effect using 
the PAL-fit®

Under
development

Under
development




