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Introduction

• Plastic gap conductance model developed
by Yovanovich (1983)

• Accurately predicts experimental results
(Hegazy, 1985) for nitrogen environment

• Large differences between model and
measurements for helium



Objectives

• Study the effect of asperity deformation on
gap and joint conductance

• Reduce existing experimental data using an
elastoplastic model

• Test hypothesis that poor model agreement
for helium due to improper values of TAC



Definitions

• Dimensionless contact conductances:
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Dimensionless Gap Conductance

• Yovanovich et al. (1983)

• Converted to elastic or plastic model using
the appropriate model to predict )/( σY
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Dimensionless Mean Plane
Separation

• For elastic deformation (Mikic, 1974 and Sridhar
and Yovanovich, 1994):

• Dimensionless elastic contact pressure:
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Dimensionless Mean Plane
Separation

• For plastic deformation (Yovanovich, 1982 and
Sridhar and Yovanovich, 1994):

• Dimensionless plastic contact pressure (Song
and Yovanovich, 1988):









=








cp H
PY 2

erfc2 1-

σ

2071.01
1

2
1 )/62.1(

9272.0 c

c
c mc

P
H
P +









=

σ



Gas Parameter Definitions

• Effective temperature jump distance:

• Accommodation parameter:

• Gas parameter:

• Gas mean free path:
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Nitrogen and Helium Properties

Property Nitrogen Helium

kg

(W/mK)
2.502 x 10-2

 + 5.844 x 10-5 T( oC)
14.543 x 10-2

  + 3.24 x 10-4 T( oC)

αα 0.9 0.425 – 2.3 x 10-4 T( K)

γγ 1.405 1.667

ΛΛ00  
(nm)

63.0 186

Pr 0.691 0.667



Surface Properties of SS304
Interfaces

Pair σσ
(µ(µ  m)

m
(rad.)

σ / σ / m
(µ(µ  m)

SS1 5.65 0.153 36.93

SS2 5.61 0.151 37.15

SS3 6.29 0.195 32.26

SS4 4.02 0.168 23.93



Model Validation by SS1 Data in
Nitrogen

• Gap-temperature
jump parameter:
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Model Validation by SS2 Data

a) Nitrogen / Vacuum b) Helium



Model Validation by SS3 Data

a) Nitrogen / Vacuum b) Helium



Model Validation by SS4 Data

a) Nitrogen / Vacuum b) Helium



Model Validation

a) SS2 Helium Data b) SS3 Helium Data



Model Validation

a) SS4 Helium Data b) SS3 Helium Data



Summary

• Contact and joint conductance have similar
behavior with respect to deformation

• Excellent agreement between models and
nitrogen data for all tests

• Large differences between models and helium
data are independent of deformation type

• Model predictions for helium improve when a
“proper” TAC value is used
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