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OUR MISSION
Aavid Thermalloy will lead the electronics thermal management
industry worldwide. We will be the first company customers call

to enable their thermal designs anywhere in the world. We will
respond with extraordinary speed and will provide them with
timely and cost effective solutions because we understand

their needs, their industry, and their culture.

About Aavid Thermalloy LLC

Aavid Thermalloy, LLC, a subsidiary of Aavid Thermal
Technologies, Inc,, is the world’s leading provider of
thermal management solutions. Founded in 1964

as Aavid Engineering, Aavid quickly established

a reputation for excellence and in 1999 acquired
Thermalloy, Inc. Today Aavid Thermalloy
is the oldest and largest business devoted
exclusively to thermal management of
electronic systems. We have built an
impressive track record by deploying
world class engineering resources

that work directly with our customers

to remove damaging heat from

electronic equipment.

Aavid Thermalloy is the partner of choice for
electronics companies focused on introducing
next generation products to market faster, with

greater reliability, and increased functionality. Leading the
way with the industry’s broadest line of standard products,
Aavid Thermalloy is the most recognized heat sink manufac-
turer in the world. Our design capabilities extend beyond
standard products and use the most advanced thermal
engineering resources available to design application
specific products. Aavid Thermalloy solutions cool critical
electronic components in computers, transportation, com-
munications infrastructure, power supplies, motor controls,
power conversion equipment, and more,

From our headquarters located in Concord, New Hampshire
and locations around the globe, we develop and market
innovative approaches to overcome the thermal challenges
facing equipment designers in North America, Europe, and
Asia. Our design resources and investment in advanced man-
ufacturing technologies have positioned Aavid Thermalloy
as The Total Integrated Solution for Cooling Electronics.®

Global Customer Service
Anticipate and meet customer needs with the

highest quality products and services in a timely
and cost effective manner

World Wide Sales and Distribution
Support product development cycles with
dedicated sales engineering resources and
b | distribution partners that deliver on time,
anywhere in the world

Design Services
Guide our customers through
thermal design issues at all stages
of product development from concept
to production with solutions that
provide competitive advantage

b

World Class Manufacturing

Deliver innovative, quality products to market cost
effectively using global resources and a broad portfolio
of manufacturing processes and capabilities

Global Logistics Support

Integrate seamlessly into our customers supply chain by
leveraging our global footprint to supply product quickly

Quality Systems Management

Pursue an approach to quality and reliability that is
reinforced by a system promoting continuous improvement
as part of our core culture, ISO 9001: 2000 certified

Technical Capabilities

Skilled Aavid engineers are available in every worldwide
location to assist in selecting a heat dissapator to meet

your thermal and configuration needs Aavid engineers

are available and willing to assist in the following areas:
front end design selection, prototypes, design modifications,
accessory, and option selection. Our technical support
system will support the customer throughout their entire
development cycle; including prototype, product concept,
design and production.




The Aavid Thermalloy Advantage

Aavid Thermalloy
THE WIDEST SELECTION OF EXTRUDED HEAT SINK SHAPES IN THE INDUSTRY

Why choose Aavid Thermalloy as your extrusion supplier?

+ Aavid Thermalloy has over 5,000 extrusion dies available for use. Chances are very good that we have a shape
that will suit your needs. Our easy to use "Extrusion Search Tool” on our Web Site at www.aavidthermalloy.com,
will guide you in choosing from our most popular shapes.

» At Aavid Thermalloy, we have built a singular source, under one name, for all your thermal management needs,
We dedicate our varied resources to provide you with the optimum cooling solution in the fastest possible time.
Establishing an alliance with Aavid Thermalloy at the start of your project will bring this full spectrum
of capabilities to your design team.

» We have manufacturing locations throughout Europe, Asia and North America totaling over 600,000 square
feet of manufacturing space. Using our global footprint, we can deliver product where you need it, anywhere
in the world. Every one of our manufacturing facilities has the ability to produce any level of extrusion design,
regardless of complexity.

The Extrusion Process

« ldeally, working with an existing shape (Aavid Thermalloy has over 5,000
dies available.) is the least expensive option. However, if a custom shape
is required, an extrusion die must be produced. Prices for a new die range
between $1,000 and $3,000 for most dies that fall within a 7-inch circle
size. Prices vary for dies greater than a 7-inch circle size based on size
and complexity.

» An aluminum billet (a round log of aluminum heated to about 900° F)
is pushed through the "tool stack” to form the net shape. The tool stack
normally involves:

1.  afeeder plate to form the billet into a rough
geometry of the net shape

2. the extrusion die which forms the net shape
3.  abacker and/or bolster plate to support the die plate

+ Extrusion is pushed in 20 ta 100 ft lengths, straightened and stretched.
It is then cut to a length to suit the users needs. Aavid Thermalloy
normally stocks product in 8 ft sections, however custom lengths
are widely used. Consideration of the final cut length of the finished
product is taken into account when determining "stick” length to
maximize the yield.

+ There is normally an industry standard minimum number of pounds
involved in a typical "push” of extrusion. These minimums will range
from about 500 pounds to 2,500 pounds based on the shape, size
and weight of the part. Aavid Thermalloy offers a variety of our maost
popular shapes (labeled "A" class and "B" class) at significantly smaller
order minimums than the industry standard. We can do this because
we have multiple users of the same net shapes. In many instances we
will have the more popular extrusions in stock and ready for immediate
delivery or use in fabricating your end product. We have our on hand inven-
tary as well as the class listed on our web site, www.aavidthermalloy.com,
for your convenience in choosing your desired material.
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Aavid Thermalloy, LLC RoHS Compliant Product Availability

Complete details on the Aavid Thermalloy RoHS program, including a parts listing, are available on the main
page of its website: www.aavidthermalloy.com. In addition, each individual part data sheet has been updated
to readily identify those products that are currently RoHS compliant as well as those that will become compliant
in the near future. The Aavid Thermalloy RoHS specification and company statement regarding the program are
also available to view or download.

Aavid Thermalloy, LLC maintains its commitment to customers to achieve full compliance prior to the July 1, 2006
deadline. As we work towards this goal, the website will be updated regularly with new compliant products.

PLEASE ROTE: Dwr customers are reminded that they bear the respansibility for testing Aavid Thermalloy products for proposed use. Any information furnished by Aavid Thermalloy is believed
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Termes ardd Conditicns of Sale In effect. a copy of which shall be fumished wpon request (89118) Copyright © Axvd Themmalloy, LLC, October 2005, A icons, drawings, illustrations, and trademarks

are the property of Aavid Thexmalloy, LLC and may not be reproduced withaut express written permission. (1042005
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How to Use this Catalog

Fage Locator Mumber

See page 10 for . :
extrusion class definitions Dimensions are mm (inches)

All class A's are noted ma
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Mechanical drawing illustrating
cross section of an extrusion

Base extrusion

part number 072 *CW3in Pu.nar.mq—m

For ordering information
see page 10

Thermal resistance
Matural Convection

Extrusion weight
pounds per foot of length

KEY
Ib/ft = Weight per foot in pounds

°C/W/3in = Natural convection
thermal resistance
for a black anodized,
JFinchcut length

Perimeterin inches

Thermal Resistance...What does it mean?

Thermal resistance is a value that defines the relative performance efficiency of a heat sink in terms of a temperature
differential with respect to the power dissipated of ®C/W. In other words, the lower the thermal resistance, the better
the performance. Since thermal performance is related to the total surface area {especially in natural convection),
the lower the thermal resistance, the larger the heat sink.

oC/W/3in...What is this term?

It is a relative performance measurement used for comparing and sizing extruded heat sinks. It allows a simplified
value to make general comparisons between different shapes. Also, since extrusion performance is determined
by the cut length, the generally accepted convention is to use a 3.00" (76.2mm) cut length for comparison.

Some qualifiers to consider when using this term:

= Itis based on a point source heat load. It assumes that there are some conductive losses in the part.
If there are multiple heat sources or fully uniform heat loading, expect improved performance up to 20%.

= Itis a natural convection only value. Any external air movement will improve performance.
= [tis based on a 75°C temp. differential. Please refer to the temperature correction table on page 16.
= Itis based on a 3.00" cut length. Please refer to the length correction table on page 16 for other lengths.

« Itis based on a black ancdized finish. This is preferred for natural convection heat sinks.
Expect a double digit percentage increase in thermal resistance if a plain finish is used.

= It is based on the heat sink oriented in the optimal position. In natural convection, performance
is very dependent on the ease of air movement through the heat sink. Positioning the heat sink
in other orientations can DOUBLE the thermal resistance.
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HOW TO ORDER

How to Order

How to Order Extrusion Profiles

General Information:

Extrusions are available in standard bar lengths which are normally 8 foot long sections,

but length may vary for some shapes.

Extrusions are unfinished and may be ordered with a black anodize or chromate finish when

purchased cut to size. The standard tolerance of all cut to length extrusions is + 0.015 inches (+ 0.38mm).

Creating an Extrusion Part Number
To order most Aavid Thermalloy extrusions in bar form or cut to size, you must construct a 12 digit part number.
For custom fabricated, Aavid Thermalloy will use the customer drawing number and revision level as the part number.

65605 X X XXXXX
Custom cut length
00000 =For cut length options 1 and 2 use 5 zeros.
Indicate length in inches to three decimal places;
if the part is less than 10 inches, the first of these 5 digits
(the 7th of the 12 digit series) would be a zero (0). See example below,

Finish F=Mill as extruded finish. Used for bar length ordering.
U= Unfinished / Wash*®
B = Black anodize
C = Gold Chromate

Cutting options
1 = Full stick length—sold by the foot (normally B feet).
2 = Half stick length—sold by the foot (small cut fee).
3 = Cut to custom length specified using digits 8-12.
Sold by the piece. See example below.

Extrusion profile base part number

Examples
If you wanted to simply order extrusion 62335 in standard bar form, the part number would be:
623351F00000. The unit price would be sold by the foot.

If you wanted extrusion 60520 cut to a length of 6.500" and black anodized, the part number would be:
605203B06500. The unit price would be by the piece.

If you wanted extrusion 61155 cut to a length of 14.725" and a wash finish, the part number would be:
611553U14725. The unit price would be by the piece.

*For unfinished extrusions with cut lengths other than half bar, the finish designation is a U,

Part Class (Popularity Code)

Based on current popularity, the part class gives an indication of how likely a part is to be in stock. We have labeled
all class A extrusions in this catalog. Look for the class A designation above the part numbers in the profile pages.
Please visit www.aavidthermalloy.com for stock and classification details.

Class A

Popular extrusion used by multiple customers. Safety stock is set up on Aavid Thermalloy's system to try and keep some
inventory on hand at all times (unless depleted by sudden demand). Re-order points are set up so that we normally
have a flow of material within short lead times. Class A extrusions are noted in this catalog above the part number,

Class B

Moderately popular extrusion used by multiple customers. Strong likelihood of some material being available

from stock or on backorder. When inventory is depleted we will re-order upon demand with minimal lead times

and NO set up charges.

Class C

Low demand / low usage extrusion with few / one customer demand. About a 35% chance of material in stock at time
of order. If material is not in stock at time of order, a set up charge will apply. Normal minimum run is generally 500
pounds for less than 7" circle size, 1,000+ pounds for greater than 7" circle size. Contact your sales associate or visit
www.aavidthermalloy.com for current inventory status.
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Extrusion Weight Calculation

How to calculate aluminum extrusion weight per unit length

To calculate the approximate weight per foot, the formula is as follows:

Cross-section area of the part (in square inches) times the density of aluminum (0,097 Ibs/in’) times 12 inches/foot

To calculate the approximate metric weight per meter, the formula is as follows:
Cross section of the part (in square meters) times the density of aluminum (2,700 kg/m’).

As more material is pushed through the extrusion die and there is wear on the die, the weight per foot
will increase slightly. This method for calculating weight is approximate only. Actual weight needs to be
determined after the extrusion is pushed.

WEIGHT CALCULATION

Example:

If the bar stock above is 6 inches wide by 1 inch thick, weight per foot would be calculated as follows:
6 inches wide x 1in tall x 0.097 Ib/in® (density of aluminum) x 12 in/ft = 6.984 Ib/ft

Example: _..”-_ 0.062 x 19 PLACES

_f_
0.750 £

]

0,125 |~— 4.562

For the finned extrusion above, 60585, you have to make a couple of calculations to determine
the weight; you need to calculate the base and fins separately.

Base:
4,562 in wide x 0.125 in thick x 0.097 Ib/in’ (density of aluminum) x 12 in/ft = 0.664 Ib/ft

Fins:
19 fins x 0.625 in tall x 0.062 in thick x 0.097 Ib/in* (density of aluminum) x 12 in/ft = 0.857 Ib/ ft

Total Shape:
0.664 Ib/ft for base + 0.857 Ib/ft for fins = 1.521 Ib/ft

MOTE: To convert weight per foot in tables to metric weight per meter, multiply by 1.488.
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CAPABILITIES

Design and Machining Capabilities

| Aavid Thermalloy's Extrusion Design and Machining Capabilities

Let Aavid Thermalloy assist you with product design or fabrication needs:

« Assistance with new product design
* New custom extrusions profiles to meet your mechanical and thermal requirements.

* Let our engineers aid you in designing the most cost-effective solution
for your application. We have thousands of shapes and sizes to choose
from; if none suits your application, we can design a new shape that will
satisfy all your needs.

* Supply of full or cut to length standard shapes
* Raw extrusion sold by the foot in bar form (typically 8 foot lengths)
= Extrusion cut to precision length and cut ends deburred
* Simple wash or corrosion inhibiting finishes

* Complete "Build to Print" fabricated assemblies

» Completely machined and finished to your drawing specifications. We have factories
throughout North America, Europe and Asia with complete machining and finishing
capabilities for aluminum extrusion assemblies. The majority of extruded product
supplied is custom fabricated to customer specification.

+ Cutting to length with saws capable of holding
precision tolerances on cut length and squareness

* Large or small bed CNC machining for single or multiple axis
which are capable of consistently holding .001"/" flatness
as well as close tolerances for feature to feature dimensions.

» Finishing / Plating
« Anodize
+ Chromate / Irridite Conversion
+ Caustic Etch / Wash
* Nickel or Tin Plate
* Powder Coat
* Paint
* Silkscreen

« Marking

Aavid Thermalloy can deliver all your
extrusion needs regardless of how

= Large or small

* Simple or complex

= Conceptual or fully 30 CAD designed

ABVID AMERICA  USATel +1 (603} 224-9988 amail: info@aavid.com ASIA  Singapore Tel +65 6362 R18S emal sales@aavid comsg

T THERMALLOY EUROPE  ItalyTel: +39 051 764011 emalk: sales it@aavid com Talwan Tel: +886(2) 2698-58088 email- sales@aavid com tw
www.aavidthermalloy.com United Kingdem Tet: +44 1793 401400 ermad: sabes ukBPaavid.oom




Extrusion Design Suggestions

Extrusion Design Suggestions

There are a number of design suggestions in the section below. Incorporating some/many of these design
suggestions into your final product should allow you to come up with a more cost effective design.

« Incorporate a "screw boss” into the design +  Add an "ID" mark such as a small depression » Incorporate bolt head channels for bolt
to save the cost of drilling a hole. You can or ridge to a non-exposed surface/area of heads or nuts to facilitate assembly.
use a thread-forming / self-tapping screw the extrusion design. This could serve as
during assembly, Recommended opening a guide to where holes should go, allow
of 60 degrees for ease of extrudability. people to tell one side from another during

machining or assembly or to differentiate
material between two or more suppliers
of the same shape.

Other criteria for the design
and selection of a heat sink
should include:

- Base plate thickness

Ease of manufacturing

Fin height, spacing, thickness

Orientation of fins

+  Dawve-tails, interlocking or snap-fit joints Type of material « To save machining time, incorporate
can be designed to mate pieces together. o PC board slots or serrated extruded
Try designing a 2-piece extrusion as it may Weight slots for threaded hardware into

reduce the cost of secondary fabrication the extrusion design.
ar it may be less costly to manufacture in

terms of material and/or tooling costs,

Aavid Thermeallay Max Cllp\ Uniform Hon-Uniform
Semi-conductor
pmrd"m\ m M

+ When locating a thru or tapped hole in the + Extruded rails for mounting clips + When designing fins or cther related
extrusion, make an effort to allow clearance saves assembly costs, features, attempt to keep the features
on the other side or design such that the as uniform in thickness as possible to
hole does not break through. If a thru or allow for the extrusion to fill properly.
tapped haoles falls into a fin or other feature Do not design heavy masses adjacent
on the opposite side, it makes it difficult to ter srnaller/narrow features. Adding a
hold the integrity of the thread, the location taper to a fin (thicker at base, thinner
of the hole and it also makes it difficult to at tip) allows for easier extrudability.

remove burrs caused by the machining.
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Extrusion Tolerance Guidelines

Dimensional Tolerances for Aluminum Extrusions

Aavid Thermalloy aluminum extrusions meet or exceed the standard commercial tolerances established
by the Aluminum Association, Inc. The tolerance for an extrusion dimension is a function of the size

of the particular dimension and the diameter of the extrusion die as shown in Table A. The illustration
shown is a typical flatback extrusion. Tolerances for extreme ratios and some large extrusions tend to
exceed the tolerances listed on this table and, conversely, some of the smaller (less than 7 inch diagonal)
extrusions can be supplied with tighter tolerances,

A" When defining machined flatness, use the statement
. of 0.001"/in. to preclude steps allowable with other
= _l_ methods of defining flatness. See Table B on page 15.

| — |

Aavid Thermalloy standard machining tolerances are +/- 0.010 in. for lead-in dimensions from edge/datum line,
and +/- 0.005 in. thereafter from feature to feature, Due to the nature of extruded aluminum, this may not coincide
exactly with the generic tolerances listed on most drawing title blocks. In the majority of cases, however, it is suffi-
cient. If you require tighter tolerance, we can accommodate this need with additional machining. Please contact
our Applications Engineering Department with any questions or concerns regarding these tolerances.

Table C, on page 15, lists the typical properties of 6063-T5 Aluminum Extrusion Alloy.

Table A: Typical Tolerances for Aluminum Extrusions

+/- Tolerance on "A"Diameter of Extrusion Die

Dimension A Up to 10” (254 mm) 10" (254 mm}
Less than 0,125 (3.0 0.006 (0.15) 0.014 [0.36)
0.125-0.249 (3.0-6.3) 0.007 (0.18) 0.015 (0.38)
0,250-0.499 (5.4-12.6) 0.008 (0.21) 0.016 (0.41)
0.500-0.749 (12.7-19.0) 0.004 {0.23) 0017 [(0.43)
0.750-0.999 (19.1-25.3) 0.01 {0.25) (.08 [0.486)
1.000-1.490 (25.4-38.1) 0.012 {0.30) 0.019 {0.48)
1.500-1.9949 {38.2-50.7) 0.014 [0.35) 0.024 {0.61)
2.000-3.9949 (50.8-101.5) 0.024 {0.61) 0.034 (0.86)
4.000-5.999 (101.7-152.4} 0.034 (0.86) 0.044 (1.12)
6.000-7.999 (152.5-203.2) 0.044 (1.12) 0.054 (1.37}
8.000-5.999 (203.3-254.0) 0.054 (1,37} 0.064 (1.63)
10.000-11.999 (254.1-304.7) 0.074 (1.88)
12.000-13.999 (304.8-3555) 0.084 (2.13)
14.000-15.999 (355.6-406.3) 0.094 (2.39)
16.000-17.599 {406.4-457.1) 0,104 [2.64)
18.000-19.999 {457.2-508.0) 0.114 (2.90)
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Extrusion Tolerance Guidelines

Dimensional Tolerances for Aluminum Extrusions

Flatness and surface roughness tolerances of extruded
surfaces are also useful for heat sink applications.
The following table lists typical ranges:

Table B: Flatness and Surface Roughness Table

Aluminum Flatness Surface Roughness
Surface {infin} (RMS)
As Extruded 0.004 {up to 0.006 for wider shapes) 250-125
Timesaver Sanding
{except for edge rounding) 0.002/.003 64-32
Machined 0.001 64 or better
Table C:Typical Properties of 6063-T5 Aluminum Extrusion Alloy*
Value

Physical Property English Metric
Average Coefficient of Thermal Expansion 13.0 pindin "F (68°-212 °F} 23 4pm/m "C (20-100C)
Approximate Melting Range 1140°F=1210°F 610-654°C
Thermal Conductivity 1450 BTU-in/ft"-hr-°F (@ 77°F) 209 W/m-K (@ 25 “C)
Electrical Resistivity 2.8 uyOhm-cm (& 68°F) SAME
Ultimate Strength 27,000 PSI 186 MPa
Yield Strength 21,000 P51 145 MPa
Elongation 12%

(1/16"1.6mm}) thick specimen) SAME
Hardness Brinell Mo, &0

{500 kg load, 10 mm ball) SAME
Ultimate Sheer Strength 17,000 PSI 117 MPa
Fatigue Endurance Limit 10,000 PSI

(500 % 10° cycles Moore Mach,) 68.9 MPa
Modulus of Elasticity 10x10¢ PSI 68.9 GPa
* Source: Muminum Standards and Data, VABS Aluminum Association inc.
Typical Machining Tolerances
Edge to datum +{= 0,010
Feature to feature +/- 0,005
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CORRECTION CONSIDERATIONS

Correction Considerations—Temperature and Length

Temperature Correction Considerations

Since natural convection heat sink efficiency degrades with decreasing sink-to-ambient temperature
differential, a correction factor must be applied to the published data if an application requires

a sink-to-ambient temperature rise of less than 75°C.The corrected thermal resistance is obtained

by multiplying published “C/W/3-in data by the appropriate factor from the following table:

Temperature Rise (ATsa) Correction Factor
75°C 1.000
70°C 1.017
60°C 1.057
50%C 1.106
40°C 1.170
30°C 1.257

For any extrusion profile in natural convection,
the thermal resistance (*C/W) is more than 25%
higher at ATsa = 30°C than at ATsa = 75°C.

Length Correction Considerations

The published extrusion data shows natural convection performance for a three inch section with

a centrally located point source heat load. However, thermal resistance does not change linearly with
length. (The ends of a very long extrusion would be cooler than the center and therefore the transfer
of heat to the surrounding air is less efficient.) It is therefore necessary to apply a correction factor

to published data for extrusion lengths shorter or longer than three inches. The corrected thermal
resistance for different lengths of extrusion is obtained by multiplying published "C/W/3-in data

by the appropriate factor from the following table:

Heat Sink Length Correction Factor
1.0 inch (25.4mm) 1.80
2.0 inch (50.8mm) 1.25
3.0 inch (76.2mm) 1.00
4.0 inch (101.6mm) 0.87
5.0 inch {127.0mm) 0.78
6.0 inch (1524mm) 073
7.0 inch (177.8mm) 0.67
8.0 inch (203.2mm) 0.64
9.0 inch (228.6mm) 0.60
100 inch (254.0mm) 0.58
11.0inch (279.4mm] .56
12.0 inch (304.8mm) 0.54
13.0 inch (330.2mm) 0.52
14.0 inch [355.6mm) 0.51
15.0 inch (381.0mm) 0.50

This Extrusion Length Correction Factor Table can also be used to determine the length
of extrusion required to obtain a desired thermal resistance, Divide the desired thermal
resistance by the published thermal resistance for a three inch section to obtain the
correction factor, which can be used to determine the correct length.

ASVID AMERICA USA Tel; +1 (803) 224-9%5&8 email: infodaavid.com ASIA Singapore Tel: 465 6362 8388 email: sales@asid cam.sg

i THERMALLOY EUROPE  MalyTet 439 051 754011 emait sales.it@savid com Tabwan Tek: +88611) 2698-9588 email: sales@aavid comiw
wearvaavidthermalloy.com United Kingdom Tel: +44 1733 401400 email sales uk@aavid com




Performance Factor Table

Performance Factor Table ( to approximate performance)

This table can be used to either determine the approximate perimeter to meet a thermal resistance
goal or to determine the approximate thermal resistance of a custom shape.

To calculate a needed perimeter
Example: Heat sink with 0.5 °C/W requirement and 6.0" long in forced convection at 300ft/min:
Performance Factor divided by thermal resistance equals perimeter required

2—;':8 = 43.16 inches of exposed perimeter is required

To calculate the thermal resistance
Example: Heat sink with 55 inches of expanded perimeter, 3.0" long in natural convection and black anodized:
Performance Factor divided by perimeter equals thermal resistance

% =1.27 °C/W (at 75°C rise and black anodized)
MATURAL FORCED CONVECTION, AIR VELOCITY (ft/fmin)

EXTRUSION COMNVECTION

LENGTH (in) (at 75 °C) 100 200 300 400 500 &00 T00 B00D 900 1000 1100 1200
0.25 242,20 183.33 12963 10584 91.66 B1.98 74.84 5929 6481 61.11 5797 55.27 52.92
0.50 171.27 129.63 91.566 74,84 54,81 57.497 52.92 48949 4583 4321 40.99 39,08 37.42
1.00 121.10 9161 6477 52,89 45,80 4096 3740 3462 3238 3053 2897 2762 2644
2.00 B5.63 B4.89 45,88 37.46 32.44 2902 2649 2452 2294 N63 2052 19.56 18.73
3.00 69.92 52.88 37.39 30.53 26,44 2364 2158 19.98 18.69 17.62 16.72 15.94 1526
4,00 60.55 4581 32.39 2645 22.90 2049 18,70 17.31 16,19 1527 1448 131.81 13.22
5.00 54,16 40,99 28.58 23.66 20,49 18.33 16.73 15.49 14.49 13.66 12.96 12.36 11.83
6.00 49,44 3739 26.44 21.58 18.69 16.72 15.26 14.13 13.22 1246 11.B2 11.27 10,79
J.00 45.77 34,61 24.47 19.98 17.30 15.48 14,13 13.08 12.23 11.53 10.94 10.43 559
B8.00 42.82 32.39 22.90 18.70 16.19 14.48 13.22 12.24 11.45 10,79 10.24 9.76 8.35
Q.00 40.37 30.53 21.58 17.62 15,2'5 13.65 12.46 11.53 10,79 1017 9.65 9.20 aa1
10,00 38.30 2897 2048 16.72 14.48 12,95 11.82 10,94 10.24 0,65 916 B.73 B.36
11.00 36.51 2762 19.53 15.95 13.81 12.35 11.27 10.44 976 9.20 B.73 8.32 7.97
12,00 3496 2644 18.69 15.26 13.22 11.82 10,79 5.99 9.34 B.81 8.36 7.97 763
13.00 33,59 2540 17.96 14.66 12.70 11.36 10.37 9,60 B.98 B.46 8.03 7.66 7.33
14.00 3237 24.48 17.31 1413 12.24 10,95 G99 9.25 BG5S B.16 7.74 7.38 7.06

Effects of Anodization on Radiational Heat Transfer

Heat sinks cooled by natural convection may benefit from an anodized finish, but the added
cost of the finish may not be justified when the part is used in forced convection cooling.

Surface emissivity limits the amount of heat transfer due to radiational cooling. With 1.0 being
perfect (black body), the emissivity of anodized aluminum is 0.85 and unfinished is 0.05.

Heat transfer due to radiation is proportional to the heat sink surface area exposed to its surroundings and
to the temperature rise above ambient (in absolute "K) raised to the 4th power (T sink-ambient)*. In natural
convention on small heat sinks with open fins, radiational heat transfer may be as much as 25% of the total.

Relatively large extrusions and those used at low temperature rise, as in many high power applications,
will only gain up to 10% by the addition of an anodized surface.

With forced ventilation (using a fan) convective heat transfer is about 4 times higher than in natural convection. This
changes the proportion of heat transfer due to radiation. An anodized finish will only add 4 -8% to the overall cooling
effect in forced air. This percentage again, depends on fin spacing and heat sink dimensions. The color of the anadized
finish makes little impact on emissivity since most radiational heat loss occurs at wave lengths higher than visible light.

As a rule of thumb, if anodization is not required for aesthetic or corrasion protection,
we recommend it only for small, open finned heat sinks in natural convection,
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Accessories

Extrusion Accessories

Max Clips

/- Max Clip

The Max Clip System™ for discrete power semi-
conductors is a high performance, low cost thermal
solution that eliminates mounting holes, screws, rivets
and the thermal inefficiency associated with using
loose hardware to attach components to a heat sink.
It also simplifies electrical isolation. This quick, robust
attachment method saves on labor and hardware cost
while increasing performance and design flexibility.
The Max Clip System™ features unique Max extrusion
profiles that should be accompanied by Max Clips

to complete the system.

To learn more about the Max Clip System™ visit
www.aavidthermalloy and use our Max Clip search
tool or request a copy of out new Max Clip catalog.

Clips

Sensars
Thin Companents

1209
{0.478)
|

= |

| |

10,00
570 :
lﬂ-ﬂﬁ!J !___ {D.354)

Clips can be used to attach semiconductors to
conventional extrusions or plates.These clips
provide the necessary force to maintain proper
thermal performance.

Double-Sided Tape

Tape Option
T404

_T405
T410
T411
T412

Double-sided thermal tapes adhere the heat sink

to the device and offer good thermal characteristics.
They are easy to apply, require no curing time, can
be electrically conductive or isolating, and need no
mechanical support to provide thermal or physical
contact between the device and the heat sink.
Aavid Thermalloy can apply one side to a heat sink.

Tapes are available in many standard sizes and
can also be designed in just about any custom
size that you need.

Interface Material/Pads

Kon Dux

a factory applied
cost-effective

alternative to grease,

it is thermally conductive

In-Sil 8
Thermally conductive
and electrically isolating

Thermal interface pads are thicker than double-sided
tapes, but can be provided without adhesive if removal
of the pad may be necessary. Pads can also be either
electrically conductive or isolating. Performance of the
interface pad is dependent on maintaining correct,
constant mounting pressure.

Pads are available in many standard sizes and can also
be designed in just about any custom size you need,

For more information about extrusion accessories, contact your local Aavid Thermalloy sales office.
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Accessories

Extrusion Accessories

Clinch Nuts Solderable Pins
||I-C'LI4CH WUT
]
— . HE
CLINCH NUT E 1
INSTALLED :IE
g [ 1~ Heat ik
T—— .
—— ¢
| ™ E——
L Trcgons
Stand-[4F Shoulder
Clinch nuts are threaded nuts that allow quick assembly Vertical mounted, extruded heat sinks
of the device to the heat sink. A single screw mounts are converted to wave solderable with
the device to the heat sink, reducing your hardware the addition of solderable roll pins. Roll
requirements. Clinch nuts are permanently pressed pins are available with stand-off shoulders
into the heatsink, and come in a variety of English in different heights for easier cleaning
and Metric threads. (CNE designates an English thread, after wave soldering and electrical isola-
and CNM designates a Metric thread.) tion from PBC traces.
Grease & Epoxy
[
Aavid Thermalloy offers a wide variety of thermal greases and epoxies, available in many sizes.
Popular Greases:
« Sil-Free™ A metal-oxide-filled, silicone-free synthetic grease
+ Ther-O-Link™ A silicone-based thermal compound
* Ultrastick™ A unique phase-change thermal interface material, silicone-free
= Thermalcote™ A silicone-based thermal grease
= Thermalcote [I™ A silicone-free synthetic grease
Popular Epoxies:
+ Thermalbond™ A thixotropic (smooth paste) thermally conductive EpOXY
* Ther-O-Bond™ Adhesive A thermally conductive, high strength epoxy adhesive
For more information about extrusion accessories, contact your local Aavid Thermalloy sales office.
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High Fin Density

High Fin Density Extrusions

What's the advantage of higher fin ratio extrusions?

« Increased surface area (more fins in smaller volume)
will result in improved heat dissipation in most designs.
= Design trends are heading toward more power
- dissipation in a limited space.
_ + Alternatives (forced fan cooling, bonded fins, fluid cooling)
' increase total unit cost, Extruded higher fin ratio heat sinks
can simplify design, and reduce unit cost.

= o

EXTRUSION PROFILES

Calculating Fin Ratios: —-| r—ﬂ.uﬂﬂ

Area of spacing between fins
{gap between fins)’

Fin ratio =

In the figure to the right, the spacing between fins is 0.080.

The fin height is 1.000 (not including the base). Spacing

area is 0.08 sq.in./ divided by 0.0064 (0.080 x 0.080),

therefore the fin ration = 12.5:1.If there is a radius !
on the fin tips, this radius would be subtracted from

the fin height before calculating.
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High Fin Density
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High Fin Density
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High Fin Density
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EXTRUSION PROFILES

Board Level - Flatback
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Rapid Prototype Creation

Companies turn to Aavid Thermalloy
when they need a quick turnaround
onshort run thermal components
for product design verification and

pre-production launch programs

We are ready to help when thereis
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Flatback w/Gaps

o 813 o 735 0
305} [
3279
3332 I [1.201}
13123 Hjl_? B N
4
i 10562}
a7 57 B 475
L— 1iuaﬂ| —'j J In.1m]_| (1.1285) J ‘ 10,1871 |
7976 9355
- :zm . L {3040 T (3eam
61065 1.0 it 3,78 *CAW 3in Por=18.50 64835 1.7 It .04 LW Tin Por,=23.03 60110 1.0 i AT TN Sin Per,=14.60
@ o1 15
r—-]-m.wn
-
1745 217 1427
(687) i 0.562)
!294 !._ _f
[ 8255
‘ ‘ | {3.2500 "'J
' 1253?1
B60BES 0.6 It 571 5CAIn  Per=123% 61035 1.2 Ibfht 3,19 LW 3in Por.=21.52 60725 1.0 Ikt 3,14 *CAW3in Por=22 27
o o
2794 777
o [0.425) i iﬂﬂ!__l i - 3337 556
T s W-?"’"‘] 3302
1a7e 3254 432 [1.300% )
{13300 0.281] (0170 e
. - :'1 {1.000)
| — L o
wll | el s
(0,790 : E306
: P00 : 3270 -
61390 1.2 it 3,27 *CIWL3in Par=21.36 61060 1.4 Ibim 184 LW 3in Por=24.59 60935 1.4 Bt L8 =T/ 3in Pt = 26,06
(4] . KEY
g B pesia — Ib/ft = Weight per foot in pounds
1:;;:] oC/W/3in = Natural convection
thermal resistance
e ]_ L_taiﬂi for a black anodized,
17 2 Lyt
e i3l 3'inch cut length
{2810} ! : :
class A Perimeter in inches
61040 1.0 BTt 386 *CAWI3in Fer=T8.13 263 *CAWLin Per=26.70
@
— 0241
I r'_‘ ! 1488
S ¥ {0.578)p—=| /
4318 3556
3048 {17001 WW'L {1.400) [:ﬁgi:
(1.2009 _I,_
l a o e o 3002 ] ?
| {0,200 | L2 y (1.375)
[ 7EA43 | 87.27 06,82
(3,088) {3.436) By —
60625 L6 it 3,12 *CAN3in Por=22.40 61055 1.7 bty 2.73 "CAWYin Per=25.061 60850 1.1 Ikt 450 *CAWI3in Per=14.57
673
@ 1)
o : 8.5 —+ [+{0265) 555
iR 0219~ =
41,15
3332
313 "T"i n
4045 4.75
I r1 rsuh—- _{w.lan
79.76 10,025 | i
3 [3.1400 mml b (831} =
81060 1,6 I/t 2,90 =C/W/3in Per=24.15 65695 1.8 Ib/ft 103 *CIW3in Per=23.11 82200 1.6 bt 257 =W din Per=37.16
o .. ® o
e 4028
635 {1948} _‘| 1778
33,37 6.50 [0250p=+ |== 0700
4 Rate = [-rae 4
Ll | - L8
635 48,57 105 33.91 101 a2 T
0250 L‘u um"J {0,120 I"'_[1 Hsr"J 104001 waza I 9855 |
7976 92.00 = (3880
; [3.1400 1 [31.627)
61455 1.7 iif 304 %CW 3in Per=3103 60555 0.7 ke 561 *CANY3in Per=1246 63725 1.0 b 5.31 *CAWI3in Per=13.16
e aaiD AMERICA  USATel +1 (603) 2345988 emall infoSaavid com ASIA  Singapore Tel +65 6362 5388 email: sales@aavidcom.sg
%}\% THERMALLOY EUROPE  MtalyTek: +30.051 764011 amait: sales inasidicom Taiwan Tek: +BR5(2) 2608-0888 emaik sales@auvid com.tw

wwwsaavidthermalloy.com

United Kingdam Tel: +44 1793 401400 emall wales.ukiaavid com




Flatback w/Gaps
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Flatback w/Gaps - Double Sided
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Double Sided - Max Clip
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Max Clip - T's with Fins
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T’s with Fins - Rail - Miscellaneous
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Miscellaneous
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Temperature Rise Factor
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Miscellaneous
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Miscellaneous

1361
10.534)

1270
14287
o i) 1| 15.625) '
B412 T2
4572 331 ?2.&9'-'0300]1
{18003 a7 252 (2862
{0,188} g 375 H
'{ —= |fag'3i| =
anas | T 11843 T 709
- n.‘mﬁ_'J [4.702) m:i:L*-l —-I 2TH
61435 1.4 It 395 *CIWI3in Per=17.71 69620 5.7 It 1.50 "W Iin Per=8i.50 61350 A4 B 115 5C/W/ 3in Per=59.00
o 1587 o 14287
{0625} 2e—w gy T "
1581 P T L
T to.1881eq 1=
57.15 | T
s (2350} i
mm}_ {1.875]
?'L_ 4445 | B 4
(1750 (3.375)
78610 2.0 Ibift 251 *CAWI3in Per.=324.05 60925 2.1 It 231 “CWIdin Per=10.21 G68020 6.1 it 13720/ 3in  Per=5120
© @ s
1567
(0 625) == 4.1;;] (1832
ohs Extrusion Class Definitions
122501 _ .. :
ﬁf;m}_ Each of our extrusions | _md ed with s g
a popularity code / classification. Visit 536
7 _ waon]
: www.aavidthermalloy.com, go to the
SN0 _ISBTE  zsecowcw  Seeaax extrusion search tool section to viey [|REIENL LI 0o L L
5451 VIS It By ! L
[isa— 4 classification and current stock status, {0250
] i
0270 Class A - Popular chance nm:mu
67.31 ! !
(2650] of seme inventory available 13000
l } (Coded in red lettering.)
457 | w7
m.|m1“"'u.550|"4 Moderately popular materi- i oy -l
61775 101t 159°CMIflin  Pered50s al with a good chance of 61820 26 Ikt 194NN Pers3602

me inventary available.

Low demand / low usage

material. Set up.charge may
apply at time of order if

none in stock,

66470 1.4 ke 3,00~ in Per=13.30 65930 0.5 iy 196 "CIWAAIn  Per=23.64
11.58 1092
(045G = [+
10:41
fn410
5745 3T _{\ *
{22500 {3125} = £35 150 1598
1 102500 (0,063 oL
i 792
0313
SHI8 &35 LT
2322} 0.250) hipiees " (2as)
67360 1.4 b 3,59 5C/W/ 3in Per.=15.47 63155 5.6 bt 097 *CAW i Per=7343 61925 1.2 T 3,30 oW/ 3in Per=2120
.12 G
o o 5 _""l 14.22 177 @ 18999 .
SEho (05600 0105 (74800 K
5 {o1az) 1.750)
(0.183)
L 5715 11278 i ]
- — (2250} 148300
¢ 1|19
i {1118 )
msm] 271 63;11]"‘ 200533 | 650
e 02 t0ed) {0256~
B1255 24 o 1.72 »CAi/3in Per=40.73 65130 6.2 b 1.06 “CAN3in Pee=64.19 73110 18599 b/M DS0CAWSin Pers126.00
v ARVID AMERICA USATel +1 (503) 234-0988 email: infoPasvid com ASIA  Singapore Tek +65 6362 8358 emait sales@asvid comuig
THERMALLOY EUROPE Tendy Tak +39 051 764011 emall; sales i@aavid.com Taiwan Tek +886{2] 2658-688 ermail: sabesBarid com tw

www.anvidthermalloy.com

United Kingdom Tel: +44 1743 401400 emait sabes ul®ardd com

EXTRUSION PROFILES




Structural Shapes

Structural Shapes

Aavid Thermalloy has access to a variety of Structural shapes (bar, L's, Square, rectangle, T's, tubes, etc.. Please provide
us with the relevant dimension and quantity details and we will be able to provide you with pricing and lead time.
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Aavid Thermal Technologies, Inc.
The Total Integrated Solution for Cooling Electronics®

Aavid Thermal Technologies, Inc., operates through its subsidiaries in three business areas-Thermal Management
Solutions, Computational Fluid Dynamics (CFD) software and Customized Computer Aided Engineering (CAE). Each of
these businesses has an established reputation for high product quality, service excellence, and engineering innovation.
WWW.AATT.COM

Aavid Thermalloy, LLC is the partner of choice for electronics companies focused on introducing next generation
products to market faster, with greater reliability, and increased functionality. Leading the way with the industries broadest
line of standard products, Aavid Thermalloy is the most recognized heat sink manufacturer in the world. Our design
capabilities extend beyond standard products and use the most advanced thermal engineering resources available
to design application specific products. Aavid Thermalloy solutions cool critical electronic components in computers,
transportation, communications infrastructure, power su pplies, motor controls, power conversion equipment, and more,
WWW.AAVIDTHERMALLOY.COM

Fluent Inc., is the world's largest provider of commercial CFD software and services. The company offers general-purpose
CED software for a wide range of industrial applications, along with highly-automated, application-focused packages
including ICEPAK® for cooling electronics. CFD consulting services are also available worldwide. Its staff includes CFD

engineers, plus experts in computational methods, mesh generation, and software development.
WWW.FLUENT.COM

Applied Thermal Technologies is the leading thermal engineering company specializing in system, board, and compo-
nent level design and analysis using CFD/FEA and experimental techniques. Applied can analyze and solve all your thermal
challenges. With US offices in Santa Clara, California, Richardson, Texas as well as international offices in the Pacific Rim,
Applied assists companies globally. Dedicated thermal engineers characterize your system and provide the most advanced
and effective cooling solutions, saving thousands in engineering resources, thermal modeling software, and test hardware.
WWW.THERMALCOOLING.COM
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