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TheThe Major Ink Major Ink RequirementsRequirements for Ink for Ink JetJet DispenserDispenser TechniqueTechnique

( 1 – 3 ) 10-5 ΩcmElectrical conductivity

1.3 - 1.6 g/cm³Specific gravity

28.5 - 34  dynes/cmSurface tension value

~ 1.0  Thixoprophy index

Up to 35 mPasViscosity limit

40 - 60 % Percentage of silver filler

Very low viscous fluidConsistency

OneNumber of components

DISPENSING POSSIBILITIES AND LIMITATIONS:DISPENSING POSSIBILITIES AND LIMITATIONS:

Single drop volume:      30 – 500 picoliters with variation ~ 1%

Droplet diameter:         30 – 100 µm

Drop rate:                      0 – 2000/sec.  

Fluid viscosity range:  0.5 ~ 35 mPas. (unheated)

Drop acceleration:     100 000 g   (during each shoot)
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MetalicMetalic NanoNano SilverSilver as a as a FillerFiller for Ink for Ink PreparationPreparation

AllAll formulationformulation typestypes whichwhich areare thethe mixturesmixtures ofof fluid binderfluid binder

andand solid solid fillersfillers will will havehave thisthis same major problem same major problem ––

fillerfiller sedimentationsedimentation..

VeryVery lowlow binder binder viscosityviscosity plus:plus:

-- fillerfiller whichwhich hashas much much higherhigher specificspecific
gravitygravity as fluid binder,as fluid binder,

-- high % high % ofof fillerfiller insideinside formulaformula

Agglomeration

Sedimentation

Clogging
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MetalicMetalic NanoNano SilverSilver as a as a FillerFiller for Ink for Ink PreparationPreparation

DifferentDifferent situationsituation isis whenwhen conductiveconductive fillerfiller hashas diameterdiameter

less 10 nm. less 10 nm. ThanThan formulationformulation isis veryvery uniform uniform andand hashas

propertiesproperties similarsimilar as a as a „„truetrue fluidfluid””..
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MetalicMetalic NanoNano SilverSilver as a as a FillerFiller for Ink for Ink PreparationPreparation

Histogram for Histogram for particlesparticles sizesize ofAmepoxofAmepox nanonano AgAg
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NanoNano Ink Ink StabilityStability TestsTests

~1.0~1.0~1.0Thixoprophy index

6.13.666.5
Initial Viscosity [mPas]

50%48%50%
Percentage of nAg [b.w.]

Ink CInk BInk ASample #

TEST CONDITIONS:TEST CONDITIONS:

1. Equipment: Brookfield type LVDVII + CP (Cone & Plate)

2. Rotor (Cone) speed: 100 rpm

3. Storage temp. = 23°C

4. Test temp. = 25°C
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NanoNano Ink Ink StabilityStability TestsTests

Ink Viscosity versus Time
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NanoNano Ink Ink StabilityStability TestsTests

Silver Sedimentation versus Time
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NanoNano Ink Ink StabilityStability TestsTests

Ink Viscosity versus Temperature
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Samples of Samples of DDispensispenseded Ink Ink by Inkby Ink--Jet dispenserJet dispenser

Nozzle Φ = 34 µm Nozzle Φ = 66 µm
Courtesy of Microdrop Technologies GmbH
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Samples of Samples of DDispensispenseded Ink Ink by Inkby Ink--Jet dispenserJet dispenser

Courtesy of Microdrop Technologies and TNO Industrial-Eindhoven
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• The studied inks show properties similar to true fluids 

•Nano silver filler with so small size has the main 
influence for practically no sedimentation phenomena.

•Obtainment of the large concentration of nano silver 
filler without the significant inks viscosity growth is a 
result of using small silver particles size. 

• Stability of ink properties, especially with viscosity point of 
view is extremely important from print head safe work and 
repeatability of printed structures.

• Ink with nano size silver filler, after sintering process has 
highly uniform structure similar like in case of metal wire.

SummarySummary::


