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Direct Method of Measuring Bridging Stresses

Kazuya MORI and Ryoichi IMAI

A direct method of measuring bridging stresses using a double notched plate (DNP) specimen is
developed. Bridging stresses are measured form the stable fracture of the DNP specimen using a
bridging stabilizer developed in this study. The opening displacement of fracture surfaces can be
evaluated from the deformation of the bridging stabilizer without the need for microscopic measure-
ment. As an example application, the bridging stresses of polycrystalline alumina are measured
under monotonic load. The bridging characteristics measured using the present method are compar-
ed with those obtained by other methods. An approximate expression of the bridging characteristics

is shown.

Key Words: Ceramics, Crack Opening Displacement, Experimental Stress Analysis, Bridging

Stress, Alumina, Bridging Stabilizer

1. #

TWEIFRELMTORBEEDEFER LTI v IR
i, EROER L IR ICLE 7Y vy Y
TR E D, MHETRIEM RN, Bt X o TRk
VoI MREESL, 7V I INEL 3MEOK
HEIET 20101, 7V v ¥y FIEhoER
TAIRTHS, INEFTREEINRTVI LT Iy Y
ZADT Ny Y IR0 EE L LT, EHBOEN
DOERDLFHEOD LA PS54 T VADSERD S
TE-D eB8H s, £, EREESHRNIINL T,
2 MY v 7 A REENE X CEEICER D R X, S
FRHEXETTY v P IR ERRET 2 HESER
ShTW»aEE, ThETRERERINhTWEETI v
ADTY Y D IR EHET 5 ki & B RlEN
RELTW2, SRIAERICSFELHOEN 2L S
DHAY FEDBEFEET S, COZOOBEO I,
EEMC7Y) v ZIchERD B ENTET, 7
Vv 7RO TV ERELTY v P IR
KOTW3,

i

*ERRAT 1996 426 A 20 H.
*IER, AWK TEREEMFE(® 830 KK T/NREFET
1232).

KW T, MHETIRA D BRABRH (DNP R
F)RSEEKE LTV v YV IATEITAFERL
TEENCHEL, SAEERO 7Y v S It %
KB, ZOREETIR, WEROBEOEMS—HEE R
D, RBECERT2INZEOEE 7V v Vv i
A, TV USRI REENICAIET S L
NTED, i, EOEMI, 7V v P IATES
AV EHABR OER» SEHEICKD L I LB TE S,
JERABIE LT, BEGET VI T ORI LT v
VY TINOREERITY, MOREFEC L 2R
DB *1T S,

2. A ® H &

2.1 BRBEBIUT O IRATESAY
RBAERER 1 RS, FrFAISIC X > T 60°-
VIR 2AAI» 2N FNI.25mmEA L /2%,
XoE, ZOYIRBIZIA YTV RR—A DA+
DORNEZROWT, #X0.25mmOBYIR X %
3o,

B2, BB EHAAALE T v IRAFES
A FERYT, BRAIBATESAFLABREEL L
RENZREBTHREREER EHOTEET 2 (R
BREHZLATEIAFEOMOESET Z). A7E

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

7V vy rZish ol g E % 551

74 FOEMRE B 2id, FHEEDT AT — 9 HiRA
BT Tw3, AFES 4 FORBE B OTH
BRUME N TEY, HRR B WIEAT AHREGFAEBN
RT3 HEE L0, AT ES 4 YORE L REk
FOHLENE—BL T, HBRAFHZBEAED S
NIRRT ETAFORERENTRTH 2728, B
WEHNTRIESER L 2\,

TV IBELBE AN XL EZUTIRT, X
TESA PRI I2WELEME TS &, B8
WIER T 25RFME LML, PR THERA I
F2, HABREOWMCE > TRRINAHEIR, REk
FOBARINEATES A VFOEKEHABLY
CioTEXzoN31-0, BREROBEOEAIIE
HTROERICHREI N, BRI VIIEEIC L 2
TV I IIBELS,

2:2 TYworIhollE RBRECERT
BHFE 7V YT ATFESA FOEKH B
ER T 28 RAECELWE2ER). -7, 27
EI9A4VOEBHEBOVTAR e LT HIT,

IIT, Ask EE, AFESAFOEEE B OWE
MY 7R THD, e DER, BEHD B IR

T g

| ¢ : thickness
#1! a A 0.25 mm
z,:>%:{ 4Q§:}5mm
! L = 20mm
2w W= 4mm a

[ a =3.5mm

S ¢= Imm Detail of A

Fig.1 Configurations of the DNP specimen
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Fig.2 Bridging stabilizer with the DNP specimen
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Fig.3 Determination of the opening displacement
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Tablel Mechanical properties of the material used

Mean grain Mean Vickers Fracture
size bending hardness toughness
d (um) strength number | K, (MPam)
Op (MPa) Hy
11 218 1480 33
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Opening Displacement & [pum]

Fig.4 Relationship between the bridging stress
0s and the opening displacement &

Fig.5 SEM image showing the fracture surface
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Table2 Parameters of bridging characteristics

Mean Maximum  Critical Exponent
grain  bridging opening
size stress  displacement

d (!J»m) Gmax (IVII a) 8C n
Rodel etal. ! 11 70 d/4 2.5
Huetal.3 20 56 dl4 2.1
Hay and White5 16 46 dan 11

—o— Radel et al.(1)
—— Huetal.®
—=&— Hay and White(®)
O Present data

Bridging Stress o, [MPa]
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Fig.6 Comparison with results of other researchers
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Fig.7 Approximate expression of the bridging stress
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