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. DONG XINLONG, WANG LILI, YU JILIN (Ningbo, Hefei)
A STUDY OF MODE-II DYNAMIC CRACK INITIATION FOR Ti6Al4V

Recent shear impact experiments for steel have shown the existence of fracture mode -
transition. In this paper, the Hopkinson pressure bar technique was used to measure the
dynamic loading applied on the compact shear specimen. The in-plain-shear failuré of a
dynamic Mode-II crack is studied rhacro- and microscopically for a titanium alloy Ti6Al4V.
- The experimental results show that there exist-two types of shear fracture pattern, . which are (1)
. the "ductile shear fracture" and (2) the "adiabatic shearing fracture". h 4 o

In addition, the results illustrate that, if failure is controlled by ductile shearing fracture, the’
‘dynamic Mode-II fracture toughness, Ky, for Ti6Al4V increases as the loading rate, Ky,
increases, while if dominated by adiabatic shear fracture, the Ky, decreases as loading rate
increases.’ . ' . _ o ‘ R

"A two control variables (Kyy; and Kyy,) thermo-viscoplastic iristability'criteriqn for the .
adiabatic sh‘\zaiing initiation of'a dynamic Mode-1I crack is proposed. The theoretical prediction
are supported by the experimental results. ' , ' ’

. WAND LILI, DONG XINLONG, BAO HOSHENG (Ningbo Hefei)

A -IHERMOVISCOPLASTIC INSTABILITY MODEL AND ITS APPLICATION
. : ' TO THE ANALYSES ' R
" OF ADIABATIC SHEAR FAILURE

. The adiabatic fracture process was investigated in the authors’ laboratory and was dealt with
as a phenomenon of macroscopic constitutive instability of materials in the present paper.

Based on the series of experimental investigation of titanium alloys under a wide range of
strain rates (from 10-° s~! up to 10% s71), the following important evidence were
macroscopically observed. (1) Adiabatic shearing is a timeprocess of shearing band evolution.
(2) The adiabatic shear process is markedly dependent on both strain and the strain rate for the
given test temperature. (3) The adiabatic shear process is also markedly dependent on the’
~ environmental temperature. -
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‘Taken into -account the strain rate effécts; a rate-dépendent and. temperature—dependent
adiabatic shearing criterion was proposed based on a thermoviscoplastic instability model. The
theorettcal predrctron by th1s model is in good agreement with the expertmental results

WANG LILI JIANG ZHAOBIAO CHEN JIANGYING (Ningbo)

STUDIES ON DYNAMIC COSTITUTIVE RELATIONS OF MATERIALS
' BY TAKING INTO ACCOUNT OF RATE-DEPENDENT EVOLUTION
. OF DAMAGE *UNDER A RANGE OF STRAIN-RATE

The dynamic mechamcal behavior for drfferent kinds ‘of materials such as metallic alloy,
polymers ard concrete were experrmentally studied in the authors‘ laboratory from' both the
- macroscopical .and microscopical view-points in a range of stram rates from 1073 S‘1 (quasi-
static loading) up to 103 s7! (impulse loading). -

It was observed that an evolution of internal defects/damage is usually accompamed with the
. flow/deformation process of the materral studied, regardless of What krnd of the specrfrc
material concerned.

Based on the micro- observatmn of the various defects evolutron in the various materrals ‘it
was revealed that the evolution of the internal defects/damage studied, regardless what form of
the internal defects/damage concerned, is dependent on both strain and strain rate. Thus, a rate-
dependent defect/damage evolutlon law is suggested on the basrs of thermo-activated
mechanism.

Correspondingly, a damage modrﬁed rate dependent constltutrve relatron is proposed and

discussed in the present paper.
\

SU GAN DANIAN CHEN ZHIHUA YIN (ngbo), STS AL-HASSANI M SARUMI
(Manchester)

AN IMPACT DYNAMICS ANALYSIS FOR SOLID PARTICLE EROSION
a ' FOR DUCTILE METERIALS .
( .

The sohd partlcle erosron of ductrle materrals at both normal and obhque 1ncrdence was
studied.

‘For erosion at normal 1ncrdence, an attractive model is proposed i in this paper by consrdermg .
a mechanism for erosion caused by the residual tensile stress and applying the Johnson-Crok
fracture model. The influences of strain rate-and temperature rise on the erosron rate can be
evaluated by the new model proposed.

For erosion at oblique incidence, a general 1mpact friction model Wrth apphcatlon to solid
particle erosion is presented. The friction coefficient is considered as a functron of the time of
1mpact process and the initial impact angle in the model. It was found that for the mean particle
erosion the friction model proposed does have a significant influence on the tangentral work

- done by the abrasive, although less influence on the normal work. The characteristic impact
angle at which the erosion reaches its maximum was determined by numerical calculation. -

‘Comparisons between thé theoretical predrctlon and the expenmental results show a
reasonable good agreement . .

I()I/I MEHIEPHKOB AK lII/IBAKOB IOA IIETPOB (CalmT-HeTepﬁypr) ,

(I)A3OBLIE NEEBPAIIEHIA B TI/ITAHOBLIX CIIJIABAX
I/IHI/II.II/II/IPOBAHI-HJE YI[APHLIM HAI‘PY)KEHI/IEM

_ Ynapnbre VCIIBITAHHS HECKOMBKUX THIIOB BHICOKOMPOUHBIX THTAaHOBBIX CHIaBOB BBISBIIA
'HaJIMYHe NPAMOTO U o6parHoro anbga-omera ¢azoBoro TIpeBpaINeHHs. COOTBETCTBEHHO Ha
nepefHeM 3am—reM quonTax umnyibca cxatusa. OOpaTHBIA (asoBbli nepexon cnoco6—
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CTByeT pellaKCalui HANPSIKEHMI B OTKONBHOM 30He U KAK _CIIEJICTBHE YBEIMIEHHIO OTKOIb-
HO# NPOYHOCTH MaTepuana. [IMKOBOe HampsKeHne 06OuxX IIpeBpauleHHi MOHOTOHHO BO3-
pacraer ¢ ysenmIeHHeM CKOpOCTH fecopmanuu. Hanpumep, B ctaBe BT-6C ero Benn--
unHa Mensercs or 1,87 I'la po 3,5 I'Tla npu yBenmyeHnn ckopocTd yapauka or 280 M/c
o 508 M/C

H(I) MOPOBOB MB IMAYKHITO, H.B. HOHI/IKAPOB (Canm-l’le’repﬁypr)

PABHOBECHAA I_[JII/IHA TPEIMUHDBI /
CO CBA3JAMHU B KOHIIEBON ‘IACTI/I

HOCTpoeHO pelIeHue 3aJ]avi O NPSIMONMHENHOH TPENHE CO CBSI35IMH B KOHIEBOH 9acTH B
OpPTOTPONHOM YNPYrOM MaTepuaie (B YaCTHOCTH, B aDMHPOBAHHOM BOJIOKHAMM XDPYIIKOM
komnosure). 3ajaya O TPEIUHE C IPHIOXEHHBIME K €€ 0eperaM IOCTOSHHBIMA CHIAMH
peIraeTcs METOAOM KOMIUIEKCHBIX IIOTEHINANOB. BBONATCA OTHEIbHbIE KDHTEPHH pa3py-
LIEHHs] [J151 BONOKOH M MaTPHUBI.

IIpu nomoun Moauduxkammu KpUTCpHs paspymieHus, nperoxensoro B.B. Hopoxu-
JIOBBIM, nonyqua OLEHKa JI\JIHHI:I CBA3aHHOM YaCTH TPEUIMHBI U IIOTHOM JIJII/IHBI TPEILHHEI.

1

M. E EBAPA, A. E. BOJKOB. (CaHKT-IIeTepﬁypr)

MOIIEJII/IPOBAHI/IE HAKOILIEHUSI 1 BO3BPATA NTE®OPMAIVI
B MATEPHAIIE, HPETEPIIEBAIOIIIEM I'OoK-I1ny, HPEBPAHIEHI/IE

O)IHOH u3 ocobennocrei K- PHY (paaoBbe IEPEeXOA0B ABJASTCSH MHOTOBAPUAHTHOCTD
KaK NpsiMOro, Tak B 00paTHOTO npenpamennn B cBsi3u ¢ aTUM Marepuan cnocoGeH Ha-
KaIluBaTh AeOpMaliio NPy TePMOLUKIAPOBAaHAN IOJ| BHENTHEH HATPY3KOM M BO3BPAINATh
€¢ nocie yHaneHus Harpysku. B npepmaraeMolt MOnenn yuTeHs! JiBa MexaHu3Ma eopmu-
'POBaHMS: NIEPBbII CBA3aH C COOCTBEHHO NpeBpaIleRueM, IPYroli — aKKOMOJAUUEH MapTEH-.
cura. [Tokaszano, 4ro GombIIas YaCTh NONHOM e OpMaly 06ecneTnBaeTCs NpeBpaIIeHAEM
¥ 9TO Ta flepopmanmsi, KOTopas oGpaTuMa. AKKOMOJIaIII/Iﬂ MapTEHCUTa OTBETCTBEHHA 32
HeoOpaTHMYIO YacThb fAehopMannn (BEpOSTHO, CBsxzaHHylo ‘c nncnoxaunom{bm MeXaHU3MOM)
¥ 32 KHHETHUKY BO3BPATa JepOpMALHH. :

i

E.E. ITABJIOBCKAJ (Cam('r l'[e'repﬁypr)

ACI/IMIITOTI/I‘IECKOE MOIEIMPOBAHNE I[I/IHAMI/I‘IECKOF O
D "B3AMMOJIENCTBUA MEXIY CHCTEMOYI IlITAMl'IOB '
' 1 NNOJXYBECKOHEYHBIM YIIPYTMIM TEJIOM'

Paccmatpusarcs nHHaMHtIeCKm/I KOHTAKT ME':}K)Iy CHCTEMOM XXECTKHX IITAMIIOB ¥ YIPYTHM
NOJNYNPOCTPAHCTBOM. MaKkCHMaNbHbIA pa3Mep KaxKfoi 30HBI KOHTAKTa npenonaraics
MajIbIM IO CPAaBHEHMIO C PACCTOSHHEM MEXIY 30HAMH. XapaKTepHCaneCKnn Iepuox
IIpolecca CPAaBHHM C BDEMEHEM PaCHPOCTPaHEHUs YIPYTOH BOMHbI MEXNY BYMS 30HAMU
KOHTaKTa. IIpsMoe YnCcleHHOe PEIICHAE [IOCTABICHHON TPEXMEPHOR IMHAMIYIECKOH 3a1aun
TEOPHUH YNPYTOCTH CONPSIKEHO CO 3HAUNTENLHBIME TPYAHOCTSIME, BLI3BAHHBIME 0Gpa3oBa-
HIEM KOHTaKTHOH oGnacTu B HaGOpe . TOYeK. YTOOBI NPEOROIETH STO 3aTPYNHEHNE, GBI .
OPETIOXEH CHeUHANBHBI aCHMITOTHIECKHI NOJXOH. C ero MOMOIIbIO FPAHMUHBIE HHTE-
TpaNbHbIE YPABHEHHS OPUTHHANILHOM 3a1aun (Bbee,ueHHme Ha OCHOBE TOYHOT'O BBIPAKEHHUS
(yHIaMeHTaIbHOTO pemeHus (pewenue 3afatin Jam6a) u conepxaume TPOHHYIO CBEPTKY)
CBOMTACE K MHTETDANLHBIM YPABHEHHUAM C OfHOM CBEPTKOH 1O BPEMEHH. DTH ypaBHEHUS
- pelajuch YUCIEHHO. o ,
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