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Improved Mold Release
with Zinc Stearate

Description:

Resin Solutions offers a variety of metallic
coagents for peroxide curing elastomers.
Dymalink®633 is zinc diacrylate, Dymalink®
634 is zinc dimethacrylate, SR709 is zinc
monomethacrylate and Dymalink® 636 is
calcium diacrylate. These coagents offer improved
mechanical properties in the cured elastomers, such
as tensile strength, tear resistance, higher elongation
and improved rubber to metal adhesion.

It is this improved rubber to metal adhesion that
causes problems with mold sticking for
applications not requiring good adhesion.

It has been found that formulations can be modified
with zinc stearate to reduce mold sticking without
adversely affecting physical properties. External
mold release spray systems can still be used in
conjunction with the internal zinc stearate mold
release agent.

Table 1: EPDM Mold Release

Advantages:
- Tailor Zinc Stearate to Coagent Concentration
No Loss in Properties for EPDM
Use with External Release Agents
Low Cost
Works in Most Elastomers
Reduces Mooney Viscosity
Non Blooming
Replace Other Fillers with Zinc Stearate

Mold Release Measurements

Mold release was measured by two methods. Lap
shear adhesion (ASTM D816-55) to cold rolled
steel was used as a laboratory test to quantify the
adhesion characteristic of the varying zinc stearate
concent-ration. This measurement was checked
against the subjective mold release of the 75 mil
plaque mold. In all cases, the two methods
correlated making it possible to graph the release
data.

Formulation Properties: EPDM

The effect of varying zinc stearate on mold release
and properties using Dymalink® 633, zinc
diacrylate coagent, is shown in Table 1.

1 2 3 4 5 6 7
NORDEL 1040 100 100 100 100 100 100 100
N762 BLACK 100 100 100 100 100 100 100
SUNPAR 2280 50 50 50 50 50 50 50
ZINC OXIDE 5 5 5 5 5 5 5
STEARIC ACID 1 1 1 1 1 1 1
RESIN D 1 1 1 1 1 1 1
DICUP 40KE 7.5 7.5 7.5 7.5 7.5 7.5 7.5
DYMALINK® 633 2 2 2 2 2 2 2
ZINC STEARATE 0 0.5 1 1.5 2 4 10
LAP SHEAR ADHESION,
CRS 320°F/20 MIN 310 330 270 170 130 100 15
MOLD RELEASE Fail Fail Fail Fail/Pass Fail/Pass Pass Pass
HARDNESS 50 50 50 50 50 52 52
TENSILE STRENGTH PEAK, PSI 1000 1030 960 960 1050 1030 1080
ELONGATION, % 980 1000 840 910 920 990 1060
MODULUS, . PSI 130 130 130 140 140 140 130
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Formulation: EVA

Table 2 shows the effect of zinc stearate on mold
release at 2.8 PHR Dyamalink® 633 in ethylene
vinyl acetate copolymer Elvax 240. EVA optimum
results were achieved at 5 phr zinc stearate. Mold
release at this concentration was good and above

Increasing the zinc stearate concentration from 0
to 10 PHR resulted in a progressive improvement
in mold release. At the same time, tensile
modulus, , remained constant as shown in Figure
1. In the range of 5-10 phr zinc stearate, mold
release was considered good.

this zinc stearate level, properties appear to

Figure 1 diminish as shown in Figure 2.
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Table 2: EVA Mold Release 2.8 PHR Dymalink® 633
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ELVAX 240 100 100 100 100
HISIL 230 25 25 25 25
ZINC OXIDE 3 3 3 3
STEARIC ACID 3 3 3 3
TOTM 3 3 3 3
PERKADOX 1440 2 2 2 2
DYMALINK® 633 2.8 2.8 2.8 2.8
ZINC STEARATE 0.2 2.2 5.2 10.2
LAP SHEAR ADHESION, CRS 320°F/25 MIN 640A 240A 150A 125A
MOLD RELEASE Fail Fail Fail/Pass Pass
ODR, 320°F

ML, IN-LB 3.0 3.1 2.1 1.5
TS, MIN 1.9 1.9 1.2 2.1
TC99y MIN 17.7 26.8 20.1 18.2
MH, IN-LB 26.7 26.1 23.1 13.0
MH-ML, IN-LB 234 23.0 21.0 11.5

EVA: Alternate Coagents

Similar mold release responses were obtained with
zinc dimethacrylate, (Dymalink®634) and
calcium diacrylate, (Dymalink® 636). For
Dymalink® 636, the calcium stearate was used
to maintain the same metal cation.

The recommended zinc stearate (for Dymalink®
634) and calcium stearate (for Dymalink® 636)

levels again are 5 phr.



Theory

It is postulated that the zinc stearate competes with
the zinc ion in the cured zinc diacrylate network to
reduce the number of high energy sites available
for bonding at the metal surface. As the metal sur-
face energy is reduced, mold release is obviously
improved. The metallic stearates work with any
metallic coagent.

About Resin Solutions

Resin Solutions is the premier global supplier of
specialty chemical additives, hydrocarbon
specialty chemical, and liquid and powder
tackifying resins used as ingredients in adhesives,
rubbers, polymers, coatings and other materials.
Resin Solutions has pioneered the development of
these advanced technologies, introducing
products that enhance the performance of
products in energy, printing, packaging,
construction, tire manufacture, electronics, and
other demanding applications.

For more information, please visit
www.resinsolutions.com.

Resin Solutions
665 Stockton Drive, Suite 100
Exton, PA 19341
1-484-284-8998

Safety Precautions

Materials in this formulation can cause eye and skin
irritation and have potential to cause skin sensiti-
zation in susceptible individuals. Proper industrial
hygiene practices should be utilized. Consult the
appropriate MSDSs before using any chemical in
this bulletin.

Theinformationin this bulletinis believed to be accurate, but allrecommendations are made without warranty since the conditions of use are beyond Resin Solutions
control. Thelisted properties areillustrative only, and not product specifications. Resin Solutions disclaims any liability in connection with the use of the information, and
does notwarrantagainstinfringementby reason of the use of its products in combination with other material orinany process.




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




