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Method of Estimating

Young’' s Modulus of

Thin Films by Applying Contact Mechanics

Juhachi ODA , Kouji YAMADA and Takashi KUBOTA

In this paper,the method of estimating

Young’s modulus of thin films is proposed.

Concretely, by applying the approximate elastic solution on axially symmetric contact

problens betveen two-layered elastic bodies

and using experimental data of tvo-layered

bodies in contact, Young’s modulus of thin films is estimated to be inverse analytically.

By using this method, the Young’'s nmodulus

of a thin epoxy filn is estimated, and by

comparing its value with the corresponding value measured by the 3-point bending test,

the effectiveness of this proposed method is discussed.
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o ~Film
— BT MK
) i ) 7 3.2 ERMER:LEIM ETAWRFLONY
Bearing Ball BEERAPET IO, BREYS LOBMEF LD
CTEREGT K. BMHEEEETE. 200 T U Y
B5 RWH&E MR BAEN. 9D 7 UNVEHETHSB. KL,

RPUSIMBRCHMT I VR, X7V o,
E,=206. 0(GPa),»,=0. 3%, PZ2VU)ODOK
FY HIE v.=0. 413 %AV, ERIE 10
HEIZIH->R5EITY, 2a0BRBRERSOEHE LD
. Do i HER2EXTHENT .
X1, ERIEIVBOR-2a0BEFHFEQS
SUNBEIREL-EBRXRIZIVBSK E0f
2AC, Hertz0 BMRLEFIBLTRD -2 a 0BT
L, EF-EB8ItR, CHASOMEQ —BEMERE a i
MERT., DLORREID ZEMNBL HertzoBMRIC
BUIARBEBRILS—BLTB3I L LIS, 2L
THBOHRLEF- 22BN REHUTDIEITKY Mk
Bearing Ball ORERD, TI2ULAROYY YROWERITH .
xR, HELEFI2UNVNDY U TROBED D
LHEBBERIZEIDRD-MERT. CORKXVEHR
6 XMmBERKEE DBRBE—-BLTWBI I LEDHISD.

R1 EBMERE2 a DL

Load Q (N)}]14. 72|24, 4331, 84|36. 75]56.32(75.90(95.50

Contact diameter 2a (mm)] 0. 857 (1. 079|1.175}1.281|1.399|1, 5541, 653
(Experimental value)

Contact diameter 2a (mm)}| 0. 898 |1. 064 |1.162|1.219|1.405|1.552]|1, 675
(Rertz Theory)
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#3 EMER2 a0l
(a) R, =38.lmEFINOBE
Load Q (N)] 5. 01 9.87 | 14,84(19.70|24.55|31.96]36. 87
Contact diameter 2a (smm)| O. 681 /0. 822(0.928}1.017{1.093(1.195|1. 254
(Experimental value)
Contact diameter 2a (mm)| O. 646|0. 804 {0.918}1.007{1,.081{1.179]1. 235
(Theory 1)
Contact diameter 2a (mm)] 0. 653/0.814(0,.929(1.019{1.,094|1.192|1. 249
(Theory M)
Contact diameter 2a (mm)]| O. 664 | 0. 832|0.953|1.048}1.,127|1.231)1., 291
(Hertz Theory)
(b) R, = 19.05mEFNDOBE
Load Q (N)] 5. 01 9. 87 I14.84 19. 70/24.55{31. 96|36, 87
Contact diameter 2a (m)] 0. 566 0. 682!/0. 7450, 816;0,.883|0.961|1.015
(Experimental value)
Contact diameter 2a (mm)] 0. 516|0. 6430. 734|/0.804/0.8630.9410.985
(Theory 1)
Contact diameter 2a (mm)| 0. 521!0. 649:0. 742,0.813,0.873;0.9520.897
(Theory 1)
Contact diameter 2a (m)] 0. 527 0. 660.0. 757:0.831/0.895|0.977)1.025
(Hertz Theory)
£4 YUUROUW
Experimental value (GPa) Experimental value (GPa)
(R,=38.1mm) (R;=19.058m)
Theory I | Theory I Hertz Theory 1 | Theory II Hertz
2.946|3.314|3.630[2.856/3.190|3.503
3-point bending test 3. 364 (GPa)
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MENAL, BROY YV RBORBHEE L THEB LT
ETHH L HBL .

RO, AMREHMATIIIH-Y, YRERH
RAETCHOF-FHBHFEBLRB I ERTTAT 2B A
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