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Motivation and Research Objectives
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Silicon Nitride 

Combines excellent high-temperature mechanical properties,

resistanceto oxidation and thermal shock, making it a promising

candidatefor high temperaturejet engineparts.

Effect of Y2O3 and Yb2O3 on the microstructure and mechanical properties of silicon nitride, Horng-Hwa Lu, Ceramic international, V. 27, p. 621, 2001

More efficient engines:

ÅLow density3.25gr/cm3

ÅHigherturbineinlet temperature.

ÅReductionin coolingneeds.
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Cold Spin Test (CST)

1. Assessing the feasibility of using RAFAELôs developed Silicon 

Nitride for jet-turbine engine applications.

2. Evaluation of the mechanical durability by CST at jet-engineôs 

RPM (115,000 RPM).

drawing 

R00-199236

Research objectives: 
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Silicon Nitride - Process Flow Chart
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Silicon Nitride - Process Flow Chart

Powder Granulation:

Mixing silicon nitride, sintering aids and binder aids (organic system) 

Powder Compaction:

Cold Iso-Static Pressing (1000-3000 atm) 

Firing in air 500-600oC

Sintering (thermal treatment):

1700-1800oC in inert atmosphere

Machining
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Cold Spin Test (CST) - Preparation
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Cold Spin Test (CST) - Preparation

Two siliconnitridediscsweremanufactured(8Sand5S).

5S8SRequirementsCharacteristics

97.697.697.5% TD>
Density[%TD]

TD=3.25 gr/cc

642.6

ů=19.0

642.1

ů=28.1
>600 MPa

Bending strength 

[MPa]

8 specimens

Minor non-

conformances

Minor non-

conformances

drawing 

R00-199236
Dimensional 

inspection
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8S 

CST - Preparation - Stereoscope inspection 

Ceramics are highly sensitive to surface defects.

Should this part be incorporated in the CST? 

Machining 

defect
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CST - Preparation ïStress Analysis

Maximum Stress 

395 MPa

We decided to take the chance.



Proprietary of Rafael - Advanced Defense Systems Ltd.

Unclassified 

19 October 2020Raf#1054485512

~2400 rpm

CST - Preparation - Balancing

Steel 

mandrel

Silicon Nitride 

Disc

steel

screw-nut

M8x1

Polyamide

Polyamide

ÅMaterial was removed by diamond grinding tool.

ÅHigh Dynamic balancing (0.1 grĀmm) was hardly achieved.

ÅFinally, the parts were only statically balanced (0.1 grĀmm).
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The Cold Spin Test (CST)
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ÅThe CST was done at T.A.T Technologiesôs test rig.

ÅStatic balancing was checked on-site prior to testing.

Cold Spin Test (CST)


