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BIMAER 36 X OV (A P 7 & - B R BRME IR TR O BEAE #2723 0 BB U CRRITE 7 L2 4R 2 L7,
IRER T S ORI R 1 Hertz BEfRPRGR & [FARIC 2 il TIERL L TR0, MR RIT TS
BRVEIR & U7z, GEMRZS R R [Rs 5 1S W CINR U, BR i e 3 L 2R 2 A8, P65 i e R
VR B E A M YR O AR EE TSI HER b &R T o 7.

BEEHADY U Hefit X STEOMMLTEZ W TRBLIN TR Y, ZhEh, Rkm/MfEm, Wi, 8
RHECR DML Thd 5. FRIHERHAK O BT TR IS HE — 2 > b & [RIRF A O[]
AR EZ 52 DR@MIIBNTROEERED I HEO—D2>Thbd. £, ZiLbDOHMIEER & Hfit
TN OJE ) 3 A it AR 12 3 1T D ) & PR TE ORMR A2 LTk v, NPT EE T
WK DR O MR A RBLHIKR S .

PARIRIBII R 2RO = F L X — PRI L > TRE LT, RERO = R0 X — TR
RIZFHRE SN DM L —, Bfilpig oRE, FEHAHTZ VX —DETH L H T r/Lx
—, AN=ZJIINKRT U VZRXAFXT—OF TR, BB, AND=INVKRT ¥y L= ¥
— |34 EHIE T T d 2 MmO 2 TRV .

TRV R D THRR B 2 IR TET 2556, MBI T JET 2B GO 56 01 &
%, EHEAZERIE TN &, BRHE SRR AR ICE AT 2 X5 2gnfions. 2o
O BN/ ONDGEE, BLEIZRS W TR I #Alm2SERE S 52/, L,
[RIRFIC = L B = S TR 0 N> TN D 728, HEfili, M TR K ONIA ) 0O T B 2801
MR SN D, TRb b, A AN A MERR L7223 O [IE 5 A2, §RR07RERN 0 23 FE AR
T5. £, ZXAX—FHEEMHED SO LT/, DFE Y =RV PR LR
WIGE TR L TW R W R T XX —BICZ B2V, MR QMR D OLEEN 3 A7
L. INDEEMOZEEREE LTHERT DI ET, BREOCHREOENY, MBS 2E85 0. i3
D30 AL 2 IR OHERR SN 1T DRI TWRIMEEZZIET 52 & T, BBESRMFITREERD
TRNF M EOAELZFEmT 5 2 L TES ZENTE . BMA7R TSt ITEAE B
T HMEETE A BRET 20BN H 50, BEAFFITIZ I CIdEk i/ M & i & O i O Rt EIC L
DEDEZ BAVTWNIRI o T2 T2, BT\ IMAETR T & - SRR ME R R oD B4 Bfih 2 fIRAT 0L 2 fif
VoL AR T O HEARRTREIC B U IR, B/ R i M OV it o 2l T RE & B 7 2 Il PR E
THY, oEfbEEOE ) N ERRICHREET 28R AMEREET D, £ 2T, MEEMMmA
ERODE S 5 L BT OB AE DO FNTENE 2 DO DWEEAE CHRELT 2 Rk /R =R 2 N5 Z &
TINOOMBEE R Uz, WHRER D OB, Sl W RN ERRICHEBT 572
B, R GBI SN D FHEN B 0 Lo T ERIC /D, L L, FEEOEELN &




F OB IZBWT, [ENBHEKL, BEEMORMOIEAT D2 EnahoT.

Flo, BEERICHT 27 4 — AT =T D, RREENEZEW . U EOERIC LY, Bl
AR, i, E— AL MR EOEERN O HEhAE KRBT 5T XTO/NRT A —2Tx U CTHENTE A
B L NHRT.

2D OFENTIRZ JCAZERDY O e O BMEZTE S OVE 4041, BEEIERD B RS 0 RE g OV faf EE IRF 7
OMBERFO = XL X— T —7 LOIRD T, NV ITHMER MLy, BEEEAICHOWNTEEEZIT-
To. BREHEARICISW TR, IR o8 E AL O S TR W T AR RIZH L,
BRMEZSIE RN 22T e D L L, B0 0 RED BRI B OV 0 A % i~ TR R, Befihi
s (ER3 0 HFECxt L) ICB8WT, [ESNBHART 5 L RIRFICRE R Z RN L 720, [ilK
RIEIZIN D L RERETHZ RPN ERY, BIRER O & RO THh D 2 LA
binolz., TRV PHEMELER Y FEND, TNENEN RO L —FEZE 2
ENHR, ZXAF—H—T E TR XSRS LR O SR GRICHER T 5 2 &
MHSk. £72, BEERFOSMEL = I T —h—7 E T X — Pl ENHEET D 2 & 2R
Hk7z. 8523 0 ICEE e MV 7 38 & FRITEIN L, WICERAY 0 (B 7 [RIHA A 13 8 & 3R
DEDLZENbhoTe. ZHICE ST, XT U TRLM HA Rip 8 OHREMAZ G ek B3 1T
BT, PEEXOTHENERE) MLy 28NS 5 &[RRI AR - W TR o 0 2 23800 UK R
W BT AT A 52 5 2 LTI L.

IO OELEEIEC, BEMREATREOICRI LK, “BERiERT 28 L. “BEfbikie
X7 IR DM, IEI%:&J ZxF L CTIIRD E D K D 7R EuRBB 1T B 2 D a2 KT, TR A I
THEOFKMICH L TCZOXEZ#HE+5 2 & T, REKROMEERE ED X 5 225t THBESE 5
NADH, FT2, ERBEONCHONTHEIICHERT D2 ERHKS.
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An analytical model of a rolling adhesional contact between a rigid sphere/cylinder, and an elastic half
space is proposed. The spherical and the cylindrical problems are solved under normal displacement, and
normal force controls, respectively. The rolling adhesional contact is described by three types of elastic
deformations: spherical/cylindrical, flat, and inclined. The spherical/cylindrical elastic deformations are
assumed as the parabolic surface in the same manner as the Hertz theory. The contact condition is
determined by the energy equilibrium of the system. The total energy of the system is the sum of elastic,
interfacial, and mechanical potential energies. the mechanical potential is only applied to cylindrical
problem because of force control. The contact stabilities can be considered by the interference between the
two bodies, and the existence of the energy equilibrium point, which determine rolling and detachment
conditions, respectively. In spherical problem, the maximum adhesion force can be calculated from the
shape of the force curve. On the other hand, in cylindrical problem, the value of the maximum adhesion
force is equivalent to the detachment force. From these considerations, the analytical solution of the rolling
adhesional contact is analytically formulated. Under the condition of the adhesional contact, the pressure
and the elastic deformation have the singularities at the contact edge. However, at the beginning of the
rolling, it is found that these singularities vanish at the contact edge toward the rolling direction. The
rolling and detachment conditions are described by the energy curves, and the energy equilibrium, rolling,
detachment conditions are graphically confirmed from plotting the energy curves. The torque required to
roll increases with the applied load, but the rotational angle required to roll decreases with the applied load.
Finally, I propose the diagram of the contact stability, which can graphically confirm the rolling and

detachment conditions by the applied load and the rotational angle.
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