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yfg 7/492 er G

gobodgbbooobooobboobooanbodg

o, = Ae+2Ge¢, = 1e+2G aal:f
o, =1e+2Ge, = e+ 26%

au,
z

o, =1e+2G¢, = 1e+2G

Ju adu
TrHZO THZ:O Tzr:G}/Zr:G[a—zr‘f'a—rZ)
(2.15b)
O000000o00ooo000deddDOOOO AOOODOO
00000ooooooon
e=¢g +¢&,+¢,
_ou U 0y,
a r 0z
1%

(1+v)(1—2v)E

0000(2.14)0 0 (2.16)0 O Saint Venant 0 0 0 0 0(2.13)0 0
00000000000000000000000000000
00000 Beltrami-Miche l0OOOOO0OO0000000O

(2.16)
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2 1 9%x
Ao, -— (0, —0y)+ ———=0
' r2(r o) 1+v or?
2 1 o0
Ao,——(0,—-0 )+———=
¢ rz( 0= ) 1+v ror
L o'z
1+v 92
1 1 9%%
AT, ——T,, +——
2T T oraz
DDDDZDZ=O'r+0'9+O'ZDDDDDDDDDDDDDDDD
000000000 Laplace 0000
0 19 0o°
=—t-——+—
ar° ror oz
1o o 9?
r—|+=—
“rorl or) oz
00000ooooo

g2200b00000o0bboooobobeiogbbbogad
Ary0000000DOOOO0O0ODOOOOOOOOOODOOOO00OD
coobooooobooooooooooooooobobooooonn
gbobodboobobdgdbibdLoveb 0000 @uooon
gooooo

(2.17)
Ao, +

z

(2.18)

9
=21
" aj
0 10g
-2l Ap-222
=20y a)

(2.19)

2
o =2 - v)Aw—a—J
07>

1Z

z
T =i (I-v)A _82_(p
or ¢ v

Love 00000 @UIOOO0DOO0ODOODOOODOOOOODOO
(2140 00000000000000¢@ 0000000000
0o

A-Ap=0 (2.20)
O000000000000000(Q.140)00000 0 (2.14b)0
00000000000000000u0u =rg0u,0
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%zjgﬁﬂDDDDDDDDDDDDDDDH&BED@J@

0000190 000000000M 0000000000
0000000000000 0000
g
oroz

2GuU, = -
(2.21)
g
26U, =2(1-v)Ap——
0z

0000000000000000000000000((2.200)
00@OO0000000C@190000000(@.1562000000
0000000000000000000000000000
000000000000000000000

2.4 OJO000OO00OO0OO0OOOOOOOOOO0
OHankel OO OODOO

0000000000000000000000000000
(211)00000@200000000000@I000000
00019000000 2000000000000000000
00000000000000000000000000000
0000000000000 00000O0O0O0O0nonononon
0000000000000000@000000000000
00000000000000000000000000000
00000000000000000000000000000
0000000000000 1.300000000000000
000000000000000000 Laplace0 000000
Hankel 0 O (Hankel transformation)0 0 0 000000000
0000000000000 0000@20000000000
000 Hankel 00 DD0OODOO0O00000O0O0O0O0O0O0O0O0OO
oooooooooolea-2.2lo

Hankel 00000000000 Bessel 1000000000
O0O00OHankel 0000000000000 000O0O0OOO
00000000000000000000000000000
00000 Laplace D00 Ap=00000000000000
000000000 Bessel 100 O0O00000000000O
0000000000000000000000000OBessel O
000000000000000000000Bessel00000
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[2.1] I.N. Sneddon, “Fourier Transforms”,
McGraw-Hill (1951)

[2.2] D. Maugis, “Contact, Adhesion and
Rupture of Elastic Solids”, Springer
(2000)



00000000000 AppendixBOODOODOODOODO
000 n0O Bessel0O J (X)OOOOOO

dan(X)+ldJ“(X)+( nZ]Jn(x)=0 (2.22)

1——
dx? X dx X

O000O0OooooooDooDoO0oOn o(r,z)O Hankel OO O
g

(&2 = ro(r,2)3,(nar (2.23)
0000000000000 @.2900000000
0(r,2)= [ &0} (&,2)3,(5ndé (2.24)

0000180000000 Laplace0 0000000 @O0
0000000000 A@OOD BesselOO J,(r)0000
Hankel O O

| = j:rAq)(r,z)Jo(gr)dr

"9 ( d 9 (=
:L g(ra—(fj J,(Enadr +a?-[0 red,(&r)dr

gbobobmooooooooooo 20000000000
00000000 nO BesselDDO J (X)OODOOOOOOOO

((2.220)0N=0 0000000000000 O00OO Bessel O
0J,(x)000000000

d*[3,(¢n] 1 d[3(¢n]
aEy & den

goboodgboooon

| =j0°°rA(p(r,z)JO(§r)dr

_ d_z_ 2 |7
_(dzz £ JIO rgd, (£r)dr (2.25)

J,(&r)=0

d2

2 H
Z(E—f j(ﬂo(f,z)
gogoooooobobbobobbbbudduduuuou e

O00000de/drOr—eddo0o0iooooooon
O0000000ooOoCooOo I10DD0Do0C000e=ApO0O0O
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0000000000000(Q2.2000 A-Ap=000 Hankel
00000000000

(E—fzj(g—gzj(pf(f,z):o (2.26)

0000MOO00000(@.20000 ¢(r,z)0(2.26)00000
00SJ000000000000 ¢'(£,2)0 HankelO OO OO
000000MO0000000000 ¢(r,z) 0 Hankel 0O

@' (£,2)0@200000000000z0000 400000

0ooo@2e0000000000000E) 0000000
00000000000000004000000 AODBDID
0000@20000000000000000

o'(£,2) = (A+BEZ)E* +(C+ DEZE™  (2.27)

gbob4000000000000O00O00O0OO0DOOObOOOn
gbobodgbooobogogn
ugbbooboobboobooobbooobuoobboobdg

0 ¢'(£z)0000000000000000000000

00000000000000 Ap 000 Hankel 000 (2.25)
00000000000000000 de/dr 000 Hankel O
oooo

[ r(de/dr)3, (&r)dr =—¢[ red,(&rdr

O0000O0e0DO0O HankelOOOODOODOOODOO

(Appendix BOO)DOODO0OO0D0O0D0O(.21)00 HankelO OO
00000000000000000000000u,000 u,d

Hankel 00O OO0O0O ¢ (£,2) 0000000000000

googd

o H
2Gu,=J'§2%£%L(§ﬂd§ (2.28)

0
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d’gp)’

26U, = ng[(l -2v)=

2(1-v) } (&r)ae

(2.29)

000 Hankel 0ODOOO(.19000000000000

o' (£,2)000000000006,00,00,07,000000

goboodgboooon

(] de , Ao}
or—J ;{v 2 (1-v)é dz}o(fr)df

(2.30)
e, ¢ryag
0
i d3 H 2d H
ag=vJ 5[ d‘ng _¢& ;’”ZO }Jo(fr)df
(2.31)

[0y, ()

H

o= | 00 -a-ve b s

(2.32)

T,Z:Jwg{ d°g H+(1 N }(fr)dé (2.39)

ugbbooboobbuodbooobuoobbooboabbd

0000000@O0000O0oooooooo)ooooo PO

0000 hOODDODOOOOOOO00O00@.28000(2.33) 000

uboboooboogd
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0000000000000000000000000000
00000000000000000000000000000
00000@OUOO0@rinell 0 0)000 (@O 00000 Rockwell
00)O0o0o0o0o0o000@O0000 @erkovichOO)OOOOO
000000 @OoooO(VickersOO)OODOODOO0OOOOO
0000000000000000000POOOOOKODOO
O@E-hOO)DODDDODO0O0000ODO000000000000
00000000000000000000000000000
D000000000000000000 PhOOOODOODOO
00000000000000000000000000000
0000000000000 0(2-210

000000000000 POOOOOOOOOOOOOOO
031000@0000000000000000000000
000)OOOOOOOO hlOOOO0O00000000000
0000000000h 000 aD00000@OD)DOOOO ¥

0000000000 zODOODOWw(r,0)ObOO00OO0O000O
ugbobodbibdl z=boobuogbbooboobobooo
g

c

.(p,0)=h—1(p); 0sp<l
o,(p,0)=0: p>1 (3.1)
Trz(r’o):()

0000 p=r/al0000 a0000000000 f(p)O

f(0)=000000000000000000000B.1)000
000000000 <p<H000D0O0OO0OO0OO0OO0O0O00000
00000000000 (p>1)00zO0OO0O0OODODODODOOO
00000000000000000000 300000000
0000000000000 000000000o

00000000000000000(r—=e)0000000
000000000000000000@R27) 000000000

0000000000000000 ¢ (£,2)0¢&—>-0000
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O0000000000000000000000000000
0000002000000 0NoooooooQ

?)'(5,2)=(A+BSz)e™

(.)0000o007,(r,0)=00@330000000000

1-n1 o) +v| 28 ]o

Doooooo@(&,2)=(A+Bf2e’0n0oon0onn
A=2vBOO0OO0OO0DO0O0000 HankelDOODOOOOOO

D00 ¢ (&2)0

o (£,2)=B(2v+&z)e (3.2)

ooooooo

0000@290000@32000000@. V0000000
0000000@B200000000000000000000
BOooooooooOO

253 j z(t)cos(att)dt (3.3)

ODODO0OE' ODE'=E/(1-v)0000D000000000O00
0000@E3)000000000 (t)0 Sneddon 000000

00000000000000 f(ryDoo0oo0ooohooooOo
gboooooo

y)== @WF[J}gLWJ (3.4)
—X

0000000o0o0000000 f(r00D0D00000ooB
0000000000000000@B.300E2D000000
oooo

v (¢2)= (2v+afze¢z j () cos(agtyt

(3.5)
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D00000¢) (£,2)0(2900(2330000000000

00 f(r)0000000000000000@ 3.100)000
0000000000000 0DD0000000O0DDDOO00
ooooooo

000@BAOO00D00 ¢ (£,2) 00000000 POOD
00000000000 hOOOO(P-hOD)0D0OOO000O

O000POO0aDODODOOOOOOOo,(r,0) (r<a)0

a
DDDDDP=4¢kmxn®mDDDDDDDDDDDDD

000000@B4H0000@AINERSSD000000000
00000000000 P-hOOOOOO

Xt (X)

V1-x

O000(p<HODOO0DOO0OO00 0,(p,0)03.50 0 (2.32)
0000000000000 D00000000

dx (3.6)

1
P=2aE' h—J
0

B 20 [zt
0,(p,0)= 28 —(—l—pz p—'—tz—pz

3.7
000000000000000(p>1)000000 zODOOO

U(p,000@B.5002900000000000000000O0O
ooooooo

uz(p,0>=J Z(et

2 2
vp -t (3.8)
= y(1)sin™ 1 j ' (tysin Lt
p P

f(r)OOOODO0O0O0ODO0OO0OUO0O0O0DODO0OUOOOOoOoOoO
gobodgbbooobooobbooboaobboobooood
gobodgboooboabooabog
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3.1 O0OOoO0Od
0320000000 (flatpunch) (@0 a)0 00000000
D0000000000000000 00000000000 1

0p(=r/a)00000000000 f(p)O

f(p)=0; 0<p<l o | uwro

0000000000000 @eO0D00000000D0O0OO
00000000000000P- hOOOOOODOOOOOOO
P=2aE'h (3.9 z
390000000 POO0O0O0OhOOOOOOOOOODnn 082 00000000000

Dooooooooo00E'Doooooooooooooon Hobod
00000@B400 y(t)=2h/7z00000000000000

00<p<H0OO0OOOODO o,(p,0)00 (3.100(.90
0o

ay>]

LACAD N N PP (3.10)
pm 2 1—,02

00000000000 p,0 p,=P/7a’000000000
0000000000@®.10000000000000
(=-0,(p,0)000000(p=0)0000 p,/2000000

0000000000000 0000000p—=10«~0000
ooo
D000DD000000 p21000000000000O000
000000000000) u(r,0)00 y'(t)=0 00O
y(h=2h/7 OD0OO00@GYLIOOOOODOOOODOOOOOD
ooooo

u,(p,0) =2—hsin_ll
" P (3.11)

=3

1 P .1
mE'a, p
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3.2 D000 (HertzOODOO)
0 3.30 00 00 (spherical indenter) (00 ROD OO OODO
0000000000000000000000000000

f(p)=R-{R -a’p’
la’
“2RP

(3.12)
ak R

0000000000000 a<kRODOODOOOOOOOO
000000000000 a<04RO0000B8.1200000
00000000000000000000000@.12000
00@B4900000000000 p(tH)0O0O0O0DODDODOO0

2
zﬂ)=2{h—9—f} (3.13)
T R

0000 8.600B.12000000@.H00@.1300000
ooooong

2
P=2aE'|h-1& (3.14)
3R
' 2
2a 1_p2 7R
(3.15)
gooo

0000000000000 @.10000000o0o0ooo0o

00000 p=1-¢ (¢L0)00,(p,0)T—0DODODOO

p>100000000,(p,0)=000z00000000000
00000000000 3200000000000 p=1000
00000000000000000000HertzO0OO0OODODO
03300000000000000000000000000
00000000000000000000000000000
00000000000000000000@O0O0)00o00
000000000000000000000 o,(p,0)0

p=l-¢ (¢l0)0000000MOO0O 6,(1,0)=00000
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0000000000000000000000(3.1500000
(=0 (3.16)
0000000000000 MO00ad0000000P OO
0000013 0(B14900000000000000000
000hO0O0ODDODOOOOOOOOOOOOOO
a=+/Rh" (3.17)

4
P== E'VRh" (3.18)
0000000000000 (mean contact pressure)

p,=P/7a’0000@15000

%P0 _ 3 757 0<psl (3.199)
P 2
000000000 p,=(3/2)p,000
%%O):_,/l—p% 0<p<l (3.19b)
0

00000000000000000O0(p>1)00000 zOO
O0D@O000D000000000000000O)u,(p,0)0
(3.90000@B.13000000000OooooOoOO

u,(p,0) = & {(2—,02)sin‘1 %h/pz —1}

7Rp’

h {(Z—pz)sin_1%+\/p2—l} p=>1

(3.20)

0000 8300000Nh00B20000 p=100000000O
00 h(=u(l,0))=h/200000000000000000 h,
Oh =h/20000000000000HertzO O (Hertzian

contact) 000000000 (=h/h)000o0o0ooooon

o

googd

h 1
L | =— 3.2
hj 5 (3.21)

good
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3.3 00004

0 8.400000 (conical indenter)D 00000000000
0000000000000000000 B (inclined face-
angle, /) 0000000000000

f(p)=aptanf (3.22)

000@B.400@.2200000000000 Sneddon OO
x(t)O

03.4 0D0O0O0O0OO0OOO00O0OO

2 o
,{(t)—;(h—tatanﬁﬁ]ﬁdXJ 0o

(3.23)
:@ —tatan S
T

0000000230000 g()=2h/z-atanf00000
00000000000 Hertz0OOOOOOOOOODOOOODO
0000000 y(1)=0000000000000000000

0000a00000NhOOO0ODOOOOODOOOOOOOO

2cot
= COﬁh (3.24)

V4
0000000 HertzOOOOOOOODOOOOODOOOOO

2cot
P:L'BE'h2 (3.25)

V3
Mz—cosh"ll; 0<p<l (3.26)

P Yy

uz(p,O):Z—h{sin‘ll—ph/pz—1} p=1 (3.27)
P p

0000 82700 p=100000000000000000
0000000000000 0 (relative contact depth)

n.(=h/M) 0000000000

1. (E i) -2 (3.28)

v
gobodgbobooobooobboobooaobbooboonobd

0Do0n.(=h/h)0000000hOOOOO0OOOOOOOO

gooooo
ugbboobuodgboboooboobo stgobuoabooan
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0000000000 0,(p,0)/p, 000000000
u,(p,0)/h000 350000 3600000000
0000000000000000000000 POOOO
0OhOODODOOO0OO0@90E.180000@.25 000000

O0D0D0DDO0OO0EBOO0O0O0O0DOOOOOOO0O0O0O0ODOOmM
obobmooooooooooooooooooooogog
gobodgbbooobouoobboobooaobbooboonood

00 p,(=P/7a’) 0000 (indentation strain) g, 0 0 0 0 O

O00o000o0o000o000oo000000 p,=E'g0000
goodooooooooodooooooooe0oobood
gooooo

0oooood QZE(EJ (3.29)
T\ 8

oooo q:iiﬂij (3.30)
3z\ R
t

ooooo q:zﬂﬂ (3.31)

ooooodoooooodooooooadoonoaood g

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD
000000 8290000000000 00000O00O0OO0
Dal0000hODOODOOOODOOODmMOOODOOOOOOO
(geometrical similarity) D 0 D00 0000000000000
000000000000 0ooo0ooooooooooood

0000000000000 0D0000gO0000000ONO

googdbooogoooobboobooaobboobooood
gobodgboboooooobboobooaobboobooood
oooddooooooegOooooooodoooooood

00000000000000000 p,(=P/7za’)oooo
£00000000000000000000000000000

p.(=P/7a’)=E'g, (3.32)
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0oooo.p
03.5 00000ooooooo

googooo
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Ooooo,uh
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gooadooggoodgooggooagoongdaoodn

A=7a’)000000000000000000000000

0000000000000 00O0oUo0ooDoooPOOOO
0OADDDDODOO0OO0O0OODODOODOOO00O00DOOOOOO0

gobogboobobooooab

3.1000 3300bboanobuganooabobooboanbo
gbobodgbooobouoobboobooaobbooboonobd
0000000000000 000 P-hoa-hooo a-PO
gobodbbooobouoobboobooaobboobo a0

goboooboogad

P=KE'h" (3.33)
al=+A/r)=Bh""
( A ) (3.34)
—Cp-in
03.1 00000000000
‘ EIRMHEF ‘ BRRIE F FIsEE +
f(p) 0 (a/2R) p* aptan B
o(p0)/p, | —1/21-p° 3f1-p 2 —cosh(1/ p)
n 1 3/2 2
k, 23, 4R/3 2e0t iz
B a JR 2cot B/
C a, (%E') R3 IZCOt%E'
h./h 1 1/2 2/71'
£ 2h/ra, (4/37)(a/R) tan /2

*p=r/a
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3.4 ODO0doooooooood
OOo0O0@KROO)

oot ouoooooon
00000000 E'2100GPal0 000000000 ODOO0
gobooobobuooooboooooboooogoooga
gobooobobuooooboooooboooogoooga
gobooobobuooooboooooboooogoooga
0000000 @moooomobooobooooooooon
goboooooboooooboooooboooogoooga
oot buoooobouooogonoooa
000000000000 E'=1kPall 100MPalO0 00000
gobooobobooooobooooobooogoooga
OO0 0OD0OOJKR O OO Johnson-Kendall-Roberts 0 0 OO0 0O 0O O
goboooboboooooboooooboooogoooga
(.21, 8.1, [8.2D0JKRODOODOO0OOOOOOOODOO0O
goboooooboooooboooooboooogoooga
goboooobobooooobuooooobuooooood
O Vickers/Berkovich OO OO OO OOODOOOO JKEOODOO
Oo0oooooooon

O000000000000000 POOOODODOOOOOO
00000 hOOODOODOOOOOODOOOOODOAOOOOO
goboooobuooooboooooboooogoooga
gooooooooouoooooooooonoononononnnn
oOoOoOoooomoo0o00DO00hOOO0OOOODOOOOPO
0000oooooooboooooboboboOoo0moOooon
bbadooouooooyooooooononoonnnnng
000000000 DOO00bOOoOoOoDOOo0oooOoOon JRROO
ogood

O00ad000000D000000DOOO0O0OO0 p(r)d
(3.100000000000000000000O0000O0O0
ODo,(r)D00O0000p(r) D000 p(r)=-0,(r)0000
0o

-1/2

pp(r)=p{l—(%” ; 0<r<a (3.35)
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[3.1] K.L. Johnson, “Contact Mechanics”,
Cambridge University Press (1985)

[3.2] K.L. Johnson, K. Kendall, A.D.
Roberts, “Surfeace energy and the contact
of elastic solids”, Proc. Roy. Soc. London A,
324:301-313(1971)



000000000 FO Flatpunch 000 000B.350000
00000000000000000000000000000
O0D0000 p,000000(p,<0)DD000000D0O00D0OO
00000000000(@.19000

512
&U)=p4}—(%)} : 0<r<a (3.36)

O00000000000000(3.26)0
P.(r)=p.cosh™ (a/r); 0<r<a (3.37)

000000000000000000000000 p,0 p.O
000 SO00 COO0O00O(Sphere)d0O000(Cone)d OO0
00000000000000000000000000000
00000000000000000@.3500@.83600000
(3.37000000000000000D000O0

oooooo

-1/2

52 )
pU)=l%{l—(%j:} +;%{1—(%j:| (3.38)

gooogn

-1/2

p(r)= p.cosh™ (a/r)+ p{l—(%} } (3.39)

0000000000000V 0000000000000
0000000000000000000<r<ad000000
00000000000000000000000000000
ooood

OooOooo
r2
u(ry=h—-— (3.40)
(1) R
ooogoaa

u,(ry=h-rtanf (3.41)
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3.100330000000000@.3500@.3n000ooo
0000000000 u,(r)0B40000000@GB4)00000

ubbogboobboobooobbooboabod

gooooono
2
ﬂ(zaz —r2)+LapF: h—J_ (3.42)
4aE' E' 2R
r0000000000000000000000000
0o
_2aE’ (3.43)
7R
za
h=""Z(p.+2 (3.44)

00038900000 P=jjp(r)27zrdrmmmmmmmm
0ooooo
P= (% P +2 ijzzaZ (3.45)

gbooaoog

goooooon
ugbboobuogbboobooboboooboobboon
gooan

zapc(l_zLj+%:h_rtanﬂ (3.42)

'

E' Ta
Pc =%tanﬁ (3.43)
hz%‘(pS + Pr) (3.44)
P=(pc+2pp)7a’ (3.45)

O0ooooooo
(3.43) 0000G43) 000000000000 OODOOOOO

ooodd pgOo00 pcO0O00oooooooooogoon
ubbooboobbodbooobuoobbooboaobobd
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000000000000 320000 33000000000
00000000000000000000000000000
0000000 p,00000000000000000000
0000000000o0o0o0o0o0ooD yNmOOOOoooagd
Oy@m000000000000000000000O0O0
p0 y000000000000000D0O0D0OODOO0OO

D0000D0000 8.7x000000000000RDODO
00000 gooooooo0ooooo0o0o0000ooooon
0D0000000000000hOOOOOO0 0000000
0000000000000000000000U, 00000

Ufﬂ?PmDDDDD

ooogoaa
=— (3.46)
T E Ps;
oooooa
2.3
T~ a,
U, ==—Lp.,> (3.47)
1T 3 Pci

000000000000 00U,00 3.7(200000 OABO
000000000 @400000@4700000 pg 0 pe O
0000a00000000000000000000000

0000000pg =2aE'/7RO0T poy =(EY/2)tan 000

0000000000000000000000 p00000
00000000000 O000m

000000000000 000s87GO0000O0DOnd
D00D000(RODKhDOa)OO 370 ADDDDOOODO0O

DDDﬂ'alzDDDDDDDDDDDDDDD ogbyoonooo

00000000000000000000000000000
000000000000000000000M 0000000
03700000 ACOCOODNDODO0O00OOOODOOO
00000000000000000000000000000
000000MO0000000MO00000000000
00000000000000000000000000000
0DyODOOODOOODOOOO0OOO0O0DOO0000000000
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(RROh0Oa)OO 3700 COODDDDDOODOOOOOOOO
000000000000000U,(<0)00 370000

ABDCAO O -U,0000000000000O00O0DOO0OOO
ooodooooooodddaOooooooggooooon
gbobobooboooboboboboobobooboboobo
gooooo

P=R-+27a’py,
Ta,
h=h+—1

by £ Pk

0000 py(<0)0000000000000000000

00@E.35)000000000000000000000000
000370000 A0000O0ROOOODOOOOOOO

R =(27a’/3)py 00000000 R=7a"p, 000000
0000000000000000000000000000

dP PR’-PR’

= googod
2aE' 4aE'

U,(<0)0 Uzzjh:deh:J':P

ooboooooooooyu,00000000000000000
gooogn

2.3
U, = ﬁEa.l (% Ps1 Pr; + pFlz) (3.49)
ooOooaoan
7[28.13 2
U, =?( PciPr1 + Pri ) (3.50)

gboomoobooooboobobobooboboboobogadnoog
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(1793-1841), G. Lame (1795-1870), B.S. Saint-Venant (1797-
1886), F. Neumann (1798-1895), G.G. Stokes (1819-1903), J.C.
Maxwell (1831-1879), J. Bauschinger (1834-1893), J.V.
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“  Uber die Beriihrung fester elastischer Korper (On the
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O A0
000000 (acrylic resin) 148, 150
00 O O (indentation load) 17, 42, 72
0 O (penetration depth) 17, 44, 50
O (indentation strain) 25, 44, 73
0 O (work-of-indentation) 55, 137
0 O (residual impression) 42, 52
0 O (indenter)
Berkovich 18, 50
Brinell, O O (spherical) 18, 42, 50
0 O (cone) 24, 46
0 O (cylindrical) 21, 44
0 O 0 O (radius of curvature) 114
00 0O 00O (geometrical similarity)
25
00000 (sapphire) 126, 143
00 O O (contact radius) 18, 21, 24
00 O O (contact area) 26, 44, 73, 92,
97, 117, 125
000000 (diamond) 114, 143, 147
0 0 O (axial symmetry) 18
Knoop 134, 136
0 O 0 O (excluded volume)
0000000 (additive rule of
excluded volume) 47, 50, 102
Rockwell 18, 44
Vickers 18, 42, 51
Vickers/Berkovich O O OO 50, 108
0 O 0 O (indentation contact mechanics)
0 O (numerical-) 100, 112
0 O (elastic) 18
0 O O (elastoplastic) 42
0 O O (viscoelastic) 61, 72
00000 (network modifier)142
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00 0O O (dark-field method) 126
~0ooo

0 BO

Boltzmann O 0 O O (convolution integral)
66, 159

Boussinesq 0 0 O O (contact problems)
83, 111

Beltrami-Michell O OO 8, 12

Bessel 0 0 (Bessel function) 14, 156

O CO
Carson 0 0 (Carson transform) 67
Cavity 0 O O (cavity model) 46
Chebyshev O (Chebyshev polynomials)
87
0000 (retardation time) 58, 143, 162
0 O 0O 0O (silicon nitride)
53, 56, 128, 134
0 O 0 O (harmonic function) 10
000000 (bi-harmonic equation)
11

O0DO
000000 (representative yield stress)
107
00 00 0O (representative plastic
strain) 107

0 O (elasticity)
O O (elastic limit) 36, 40, 44, 107, 166
0 O (elastic recovery) 43, 52-55, 104,

117, 128, 138
0000 (elastic coefficient) 17, 61



000 (elastic modulus) 8, 36
O000(@0O) (glass modulus) 59, 69,
93, 110
0 (pseudo modulus) 60, 160
0 O (bulk modulus) 38, 68
0000000 (shear modulus) 8, 36,
68
00 (equilibrium modulus)
59, 63, 79, 93
0000 (Lame constant) 12
Young 0 (Young’s modulus) 7
0 O (effective elastic modulus) 82-88
0 O O (elastic body) 7
0 O (linear-) 12
0 O O (elastoplasticity) 25, 36, 42
00- 0000000 (elastic-viscoelastic

corresponding principle)

68, 72, 92, 128
0 EO
0 0 O O (cylindrical coordinate)
5, 14, 151

000000 (enthalpy) 36, 146
000000 (entropy) 36

0 FO
Field-Swain 0 O (F-S approximation)
105, 126

FEM, FEA 40, 100

00 0000 (loading-unloading curve)
0 0 O O (hysteresis curve) 51, 53-56

000000000 (oading-,
unloading-coefficient) 103, 105

Fredholm 0 0 O O O (Fredholm integral
equation ) 86, 97, 111, 150
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OGO

000000000000 (glass,
glassy solids) 53, 57

0 O (rigid body ) 86, 153

Green 0O O (Green function) 83, 111

0000000 (glass transition
temperature) 57, 130, 142, 146

00 O0;0 0 O (freezing point;
crystallization point) 57

0 HO
Hankel O O (Hankel transform)
14, 86,157
00 00 0O (incompressible elastic body)
47, 68, 101
0000000 (incompressible
viscoelastic body) 70, 123
00 000 O (amorphous selenium)
130, 145
0 O O (amorphous ) 57, 142
00/00000000 (film/substrate
composite) 81, 92, 96, 148
O (strain) 1
0 0000 (strain energy) 38, 54
0 O O (rule of strain-/work
-hardening) 107
0 O (elongation) 1
000000 Od (shear strain) 2
0 O (bulk strain) 12
0 O (normal strain) 152
gooog 36
goooooooooog 39
Hooke O (Hooke’s law) 158
00 00 O (equilibrium equation)

0 O O (mechanical equilibrium eq.) 2



0 O O (plane strain) 9,11,13,72
0 O O (elastic modulus in plane
strain) 101
Hertz 0 O O Hertz O O (Hertz theory;
Hertzian contact) 22, 40, 101, 147
0 0 O 0O (displacement gradient) 2
0 O (deformation) 1
00 000 (normal; elongational ) 1
0000000 (shear) 1-8

010
0 O O O (shift factor) 145, 146
000000000 (indentation)

0 O O (instrumented indentation)

115

OdJo

JKRODO 27

00-00000 (time-temperature
superposition rule) 145

0000000 (free energy)
Gibbs(Gibbs free energy) 36

000000000 (unloading stiffness)

128, 133, 149

0 KO
0 0 O 0 (work-hardening) 107
0 O (load, force) 1
0 O O 0O (supercooled liquid) 57
00 O 0 O (perfectly plastic body) 45, 48
00 00 O (perfectly elastic body)
17, 18, 43
0 000 (relaxation time) 58, 63, 110, 124
0000 O (relaxation modulus) 61, 66
0 O (relax. shear modulus) 68
0 O 0 O (memory function) 66, 162

0000000 (substrate properties) 84
0 0 (metals)
0 0 O (aluminum) 56, 136
O (cupper) 53, 56, 136
0000 (creep)
0 O (creep function) 62, 66, 78, 124
00000000 (creep compliance)
62, 122, 124, 130, 144, 162
0 O (creep deformation)
57,61, 124, 130
0000000 (creeping-up)
110, 123, 147
000000000 (instrumented
indenter) 73, 105, 111, 134
00000000 (indentation
microscope) 43, 72, 111, 125
0 0 O O (constraint factor)
45, 108, 120, 168
00 O 0 O (constitutive equation)
~000000 (viscoelastic )
0 O (hardness)
Brinell 50
Meyer 42, 46, 76
Vickers/Berkovich 42, 50
000000000 (yield stress/strength)
36-56, 96, 102, 107
00000000 (polymer rheology)
-~ gogooo
00000000 (compliance) 61, 68
0 O (frame compliance) 116

O LO
Laplace O O (Laplace transform)
59, 72, 76, 125, 158
0 0 O (Laplacian operator) 8, 15
0 O O (Laplace equation) 10, 14



00000000 (oop energy) 54, 56, 135

0 MO
0 (film, coat) 81, 92
0 O (thickness of) 81, 87
00 00 O (magnesia, magnesium oxide)
136, 138
Meyer O O (Meyer hardness) - 00O
00000000000DO (master curve)
145
0 0 O O (bright-field method) 126
-goon
000000000000 (MeSiOs)
147
goooooooooog 136
0 00 0O O (inclined face-angle) 24, 44-50,
73, 103, 108, 114, 134, 136
0 0 O 0 (index of projected area)
115, 117, 134

O NO
0 O (internal pressure)
-0 0 (stress)
0 O O (viscoelastic)
00 -00 00 (stimulus-response
theory) 66, 74, 125
O O (linear v.) 57, 72, 76, 92, 111
0 O (viscoelastic function)
43, 49, 66, 68, 123
Maxwell 0 0 O (Maxwell model) 58
Voigt 0 O O (Voigt model) 58
Zener 0 0 O (Zener model) 58
Wiechert O 0 O (Wiechert model)
63
Meyer 0 O (Meyer hardness)
- [0 0 (hardness)

0 0000 O (viscoelastic constitutive
equation) 63, 66, 72, 131
0 O O (differential c. e.) 64
0 0 O (integral c. e.) 66
0000000 (viscosity) 58, 160

0oo
0 0O (stress)
0000000 (shear) 3, 4
0 O (normal) 3, 4
0 O 0O O (stress function)
Airy (Airy’s s. f.) 10, 13
Love (Love’s s. f.) 13
Oliver-Pharr O O (Oliver-Pharr
approximation) 105, 120

0 PO
000000 (pile-up) 45, 51, 88, 108
0 0 0O OO (Poisson’s ratio) 7, 68, 72, 81
0 O (Poisson’s effect)
7,68, 101, 111, 127
00000000 (polycarbonate)

127, 146

0 QU

ORO

0 0 O O (hysteresis curve) 51, 53, 102,
117

0 0000 (rheology) 144
0 O 0O (polymer r.) 68, 169

0000 O (continuum mechanics) 1



0 SO
Saint Venant 0 O O (Saint Venant
equation) 3, 5
goooooon - goooo
go-0oobtd - oon
00000 (sink-in) 51, 88-90
0 O (principal axis) 37
0 O O (principal stress) 37-39
00000 (spectrum)
0 0 O O (relaxation-time spectrum)
143, 162
00 00O (retardation-time spectrum)
63, 143, 162
0 O O (hydrostatic pressure) 47, 68
000000000000 (fused quartz;
silica glass) 118, 128, 142
00 00 0O (laminate composites)
81, 92, 111, 147
0 0 O O (contact problems) 1
0 O (contact)
0 O 0 O (distribution of contact
pressure) 20, 25, 84-91
0 O (contact radius) 18, 21, 24
0000000 (contact depth,
relative c. d.) 23, 51, 53, 103-106
0 O (contact friction) 18, 108
0 O (contact area)
44,48, 72, 117, 127
0 O (contact mechanics) 1, 100
Sneddon O O (Sneddon function) 24
000000000 (scanning probe
microscope) 119
0 0 O O (apparatus/instrument constant)
116, 118, 127
00000000 (soda-lime glass)
53, 136, 139, 142-144
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0 O (plasticity) 36-41
0000000 (plastic energy
dissipation) 54-56, 141
000000000 (plastic strain; plastic
index) 49-53, 103-128
000000 (sol-gel method) 147

O0TOd
0 O O (body force) 4
0 0 O O (volumetric expansion) 57
0 0 00O O (silicon carbide) 56, 136
00 00 0O (carbon; graphite) 139
00000 O (glass-like carbon;
glassy carbon) 139
gooooooon
(non-graphitizable/
graphitizable) 139
0 0 O O O (polyerystalline graphite)
140
00 00 0 (harmonic equation) 157
000000 (bi-harmonic e.) 3, 11
00 0000 (Taylor expansion) 1
00 0 0 O (compatibility equation)
2,5,8,55
Tresca O O (Tresca criterion) 37, 38, 45

oun

avo

Van der Waals 00 (Van der Waals force)
141

Von Mises 0 O (Von Mises criterion)

38, 40, 45
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Young O (Young’s modulus) — OO0

00000000 (finite element
method/analysis) 40, 98, 100

0 O (melting point) 57
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