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The Material Selection section lists environmental factors and material properties which should be considered when
determining appropriate fan material(s) for a given application.

The Production Considerations section covers various aspects of machine selection, mold design, and process control.

The Initial Structural Integrity section lists factors which should be considered in addition to those covered by the same

section of SAE J139

0.

The In-Vehicle Testing section lists factors which should be considered in addition to those covered by the same section

of SAE J1390.

The Laboratory Tes
those used with met

1.1 Purpose

This report exists to
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document as starti
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2. REFERENCES
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3. DEFINITIONS

The following terms relating to injection molding of plastics are used:

3.1 Barrel, Liner a

nd Screw

Components of the plasticizing cylinder of an injection-molding machine in which the material is melted and moved
forward to the injection nozzle.

3.2 Weld or Knit-Line

The area of a molded plastic part, formed by the union of two or more streams of plastic flowing together.
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3.3 Cold Slug Flow

Condition where insufficient heating of plasticizing cylinder results in unmelted pellets appearing in the molded part.

3.4 Flash

The excess plastic material that is forced from a mold cavity during the molding operation. Flash may also occur between

worn mold sections.

3.5 Gate

An orifice or opening
3.6  Surface Drag

Skidding of plastic re
3.7 Stress Whiten

An effect noted in ny
a white area due to t

4. MATERIAL SEL
4.1 Scope

All materials classifi

glass-fiber reinforce§

are available. Thes

thrauah which tha meltad nlastic - matarial antere- thae cavity
tH OG- WHHEHHe-HRereaprasStHcHateHa-e e rStHe-Gavity-

sin along surface of mold due to improper mold temperatures, injectioh |pressure

ng

lon (crystalline materials) under stress loading occurring as.a result of molecular
he change in the refraction index of the material.

FCTION

d as nylons share certain basic characteristics. However, even within the seem

properties result from such factors as'the following:

or injection speed.

prientation visible as

ngly limited realm of

nylons, many levels and combinations of physical, thermal, and environmental fesistance properties

a. Type of nylon (6} 6/6, 6/10, 6/12, etc.)

b. Percentage (by yeight) of glass fibers

c. Diameter and length of glass fibers

d. Wetting agent used to promote ‘adhesion between resin and fibers (if present)
e. Heat stabilizer (if present)

f.  Impact modifier (if present)

g. Pigmentation (if present)

In order to select a material with appropriate characteristics, the prospective manufacturer and end user should
investigate the proposed application thoroughly, and maintain open communication with the various material suppliers.

4.2 Application Factors

Evaluate the following characteristics, as applicable, for all materials used in the fan assembly:

4.2.1

422

Temperature extremes—highest and lowest

Relative humidity (relative to material moisture content)
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423

4.2.31

423.2

4233

4234

4235

4.2.3.6

4.2.3.7

42.3.8

4239

Physical Properties

Tensile strength
Tensile fatigue strength
Tensile modulus
Flexural fatigue strength

Flexural modulus

Low-tempgrature impact resistance
Ignition temperature
Noncomblistibility or self-extinguishing

Flame propagation

4.2.3.10 Any other|depending on application

4.2.4 Thermal Prgperties

4.2.41

4242

425

4.2.51

4252

4253

4254

4255

4256

4257

4258

4.2.6

4.2.6.1

4.2.6.2

4.2.6.3

4264

4.2.6.5

Heat distortion temperature

Expansion characteristic

Chemical Re¢sistance

Petroleum products
Coolant
Other veh|cular fluids
Cleaning golvents

Paint(s)

Molded-in[cormpohent(s)

Salt spray

Any others depending on application

Aging/weathering

Exposure to sunlight
Exposure to ozone
Heat cycling
Abrasion

Storage and shipping


https://saenorm.com/api/?name=9856f13b22f9cfc12a5141e9bad25b97

SAE J1474 Revised DEC2009

Page 5 of 10

4.3 Manufacturing Factors

Evaluate the following characteristics of the material and process:
4.3.1 Dimensional stability

4.3.2 Melt temperature

4.3.3 Abrasiveness (tool wear)

4.3.4 Sensitivity to moisture content

4.3.5 Molded-in sfresses
4.3.6 Any others gf concern to manufacturer
5. PRODUCTION CONSIDERATIONS

5.1 Scope

The fan mold and ipjection-molding machine used must be properly designed-or selected to mand
product. Similarly, the manufacturing process must be capable of yielding a ‘consistent product. Un

can be assured, further testing would be fruitless.

5.2 Machine Selegtion

The type of materiII to be processed will determine certain ‘machine characteristics which are

production. These ifpclude:

5.2.1  Mechanical Dperation of the Machine

5.2.1.1  Proper bafrel, liner, and screw for material type
5.21.2 Temperatiire control

5.2.1.3 Injection pgressure, stroke, andrate

5.2.1.4  Shot capakity versus shot size

5.2.1.5 Clamping fforce {machine “tonnage”)

5.2.2 Support Equipment

facture a consistent
ess this consistency

critical to consistent

5.2.2.1 Material driers
5.2.2.2 Chillers or heaters to regulate mold temperature

5.3 Mold Design

Part design and material selection will determine mold design. Factors considered include:

5.3.1 Physical stability of the mold is essential.
5.3.1.1  No deflection in the mold base during operation

5.3.1.2  No shifting of molded-in components (inserts) during molding
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5.3.1.3

5.3.1.4

5.3.1.5

5.3.2

5.3.2.1

5.3.2.2

5.3.2.3

5.3.2.4

5.3.2.5

533

5.3.4

5.3.5

5.3.6

5.3.7

Proper ejector pin operation and location

General fit and proper shut-off in all areas

Proper construction and hardening to reduce wear

Gate location can be important due to several factors:

Material flow and fiber orientation

Knit lines

Cold slug
Type of g3
Aesthetics
Proper venti

Material shri

flow

te and size for material and reinforcement

ng

nkage characteristics

Proper cont

Cavity presqure and temperature sensors can be installed for process control.

ol of temperature in all areas of the mold

Simulation df mold filling using mold flow analysis software is recommended as a methodology for early detection
of molding problems.

5.4 Process Cont

Every step of the mg

5.4.1

5411

54.1.2

5413

541.4

54.2

54.3

544

545

5.4.6

5.4.6.1

5.4.6.2

Material Cor
Inspect co

Obtain m4

Infrared spectrophotometry can supply a quick check of material purity.

I
nufacturing process shouldte-closely monitored.
trol
ntainers for shipping damage and possible contamination.

terial lot certification.

Consider melding test bars for evaluation of physical properties.

Establish a policy regarding the use of reground material.

Assure proper drying of materials.

Assure proper purging of machines to eliminate contamination of materials in the machine.

Assure proper screw/liner clearance to minimize destruction of reinforcing material (glass fibers).

Assure proper barrel and nozzle temperature.

For proper cavity fill

To avoid material degradation
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5.4.7 Monitor material residence time at high temperatures to avoid degradation.
5.4.8 Monitor material flow indications on the molded part.

5.4.8.1  Note slug flow.

5.4.8.2 Check for surface drag.

5.4.8.3 Check for glass fiber dispersion and orientation.

5.4.8.4 Check for burned or scorched material.

5.4.8.5 Check forfflash on edges, ejector pins, or molded in holes.
5.4.8.6 Check knit or weld lines.

5.4.8.7 Check maltch to molded-in components.

5.4.9 Assure propgr gate trim.

5.4.10 Monitor any|secondary part trimming.

5.4.11 Assure propgr date coding.

5.4.12 Assure molded-in components are properly prepared.
5.4.12.1 Precise logation in the mold

5.4.12.2 Fit
5.4.12.3 Surface preparation

5.4.12.4 Temperatlire compatibility

5.4.12.5 No other detrimental effects of\the molded part
5.4.13 Monitor partlweight and maintain within acceptable variation. Part weight is a good indicator ¢f process stability.
5.4.14 Monitor part|balance.and maintain within drawing tolerance. Balance is a good indicator of prpocess stability.

5.4.15 Penetrating gyes;x‘rays, sectioning, etc., can be used to check for voids or fit of molded-in cqmponents.

5.4.16 Dimensional checks should be performed at the start of each production run, and thereafter on a sampling basis
in accordance with customer requirements.

5.4.17 Statistical process control techniques are encouraged wherever applicable.
6. INITIAL STRUCTURAL INTEGRITY
6.1 Same as SAE J1390 with the following additions:

6.1.1 In addition to the factors listed in the section titled “Fan Natural Frequencies” that affect fan resonant frequencies,
the following factors can affect nonmetallic fans:

6.1.1.1  Ambient temperature

6.1.1.2 Moisture content
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6.1.1.3
6.1.1.4
7. IN-VEHICLE TE
7.1 Same as SAE

711

Orientation of reinforcing fibers (if present)

Material homogeneity due to molding process variations

STING

J1390 with the following additions:

parameters should be recorded for nonmetallic fans:

7.1.1.1 Relative h

midibvandtamneratiure-of- airat tha fan inlat
HHEty—aReterperatte-ora—atte—ah-Hhet

In addition to the parameters listed in the section titled “Instrumentation — Recorded Data”, the following

71.1.2
7.1.2 In addition
conditions s
7.1.2.1
7.1.2.2 Varying o
materials
7.1.3 In addition
nonmetallic
7.1.3.1  Particular
temperatu
analysis s
7.2  Strain gage liff
the gage is ds
rated high cyd
shift. Itis imp

8. LABORATORY
8.1  Scope
Laboratory testing ¢

to “prove” that a fan
the application. Lab

Fan matetfial temperature

o the conditions listed in the section titled “Vehicle Test — In Service Evalu
hould be considered for nonmetallic fans:

Varying de¢grees of fan moisture content

ans:

attention should be paid to the fact that properties of nonmetallic materials v
re, humidity, environmental factors, and;manufacturing conditions (reference Se
hould consider the effect of these variations on both measured strain levels and p

b is an important considerationwhen materials exhibit strain levels much higher
psigned to measure. Typically, a gage can give a good indication of strain lev
le life, but only for a limited’number of cycles, and then typically with a zero sh
prtant to understand these characteristics of the gage in use.

TESTING

bn seve several purposes in the validation of a fan for an application. Historica
will-survive for some acceptable length of time under the worst conditions reco

ation”, the following

perating temperature, which affects natural frequencies and mechanical properties of nonmetallic

fo the points made in the section titled “Analysis”, the following point should be considered for

bry significantly with
ction 4 above). Any
roduct suitability.

than those for which
els several times its
ft and a gage factor

ly, it has been used
rded while testing in

pratory tests can be configured to subject the fan to loads above anticipated use.

Conditions which might be impossible to obtain during testing in the application can be simulated somewhat more easily

in laboratory tests.

Finally, laboratory testing usually allows evaluation of fan characteristics in a

possible with field testing.

8.2 General Test Concerns

8.2.1

Conditioning of nonmetallic fans prior to a test can be as important as the test procedure itself.

shorter time than is

In the Dry as

Molded (DAM) state, some properties are at their maximum value while others are at their minimum. At the other

extreme, when saturated with moisture, these physical property values can change by large percentages.
actual fan applications, neither of these conditions is likely to exist.

In

Depending on the particulars of a given

operating environment (ambient temperature, average relative humidity, duty cycle, etc.), a nonmetallic fan will
tend to stabilize somewhere between these extremes. It should be recognized, when designing a laboratory test,
that the conditions which subject the test fan to very high or very low relative humidity (hence moisture content)

add severity

to the test.


https://saenorm.com/api/?name=9856f13b22f9cfc12a5141e9bad25b97


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


