
N95-28425

_ lIIIIII_31,

L c. _L auS JL. x. A_.lz)
Umml J_r Z_m2qpm_ _

_7

/
/

/

JWEIqiLCT /

:_;'L'IaXIOI';X_

_:_lI_lO_l]]I_ _ _I __ LI OIIl___O II _ll

I_'_4f4_*_ mS_ I_:J_IOt (I _lI _ _ _ _ _ _ lp_I_Io TO

_ 1osds thsn _.hs n_b,1 w1_xx_ _.ho _.
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M_I3D (/J_RL_B3_

_h_. thm _ _.zat_ o._ t.he len_b _n'. in a:Lzea'cLcaa x _ z _
cx:mat.m_.

L

2L _x dx = eT - ucnntant (at any z)

-L

(1)

L

2L EZ dz - Ez

-L

= _ (at any x) (2)

_xdZ
(3)
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c_mmmszcmL n_-_-_om

O<Z<R_=_ =%=%

RSZSR+_%=%'_L
(s)

aL = local stress

Based on this ._, _ local s_z_sS at three regions can be 4k_-l_md as
follows:

(I) 0<Z_<R

_s zeglo, Ja=1_ tbzm pb_e_s mmoly, £it_r, unrlx a=_ J._eZ_ue. T_
total di_xla_0mm_, as shomm in figures 2 am_ 3, at x - L, cam he written as

w m m

U= ef • AB+ ei • BC+ em • C_ (6)

m

ef = strain in the fiber

•i = strain in the interphase

= strain in the matrix

ET= ,__ + ,± ki + _ (1- _ - _) (7)
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Vf _ vol_ne _ of the fiber (8)

__ mummt-_czuJa _, wu bu_u

(9)

+

(2) a_z_R+ h
2b_ zms_n _.uzm_ n_rJx m mu_q_m_.

c, - _ - _)

_m
(10)

_ _ d4J_%u_m_, u mbcmn

(12)

(1_)

m

t]_ m _ the Ic_al stzmms, 07.,
follcsm

(3) R+t i_<z_l

1

(13)

in '¢.hJ.azug:Lcm ann 1_ _z-J.t_.eu u

(24)

_.zmm, o_, J.u 'c.h. mr'_m _ bn _ u
_ "oh. m =imu, t:h. ]_ul



aL-, T
(18)

Frm. ze_n_noe 8, the loealstress, o_, _n he _se_ as foll_m:

aL=a T _>, 1

[_-_ (i-_) - _ (1-%_i)]

0SZSR

UL=aT _I i

[i-_ (i-%_zi)]

m
R

0

RSZSR+_

R+ti<Z<L

dz

+

[_-ki (i-%_z i) - _ (i-_)]

R+ ti

I ° 1[I- (1- Era/El) kl] + T.-(R + tl)
R

S.C.F. = stre_s _n_._=a_ fa_x_ -

_T

(16)

(17)

(18)

(19)

(20)

_e o_ ex;uat/a.X (16) _ (20), _m can _ S.C.F. a_ aW
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_o _mmm_c_L m

"_LT_M_CH OF J_LT_Y2"_X_ _

FIGure 7 shass the nmclmm tz_z_e _ _, _ occu_ s_
Z. 0.0 u s _ of CI_ _Lums f_Lon of elm fLbsc. Both am-
_Lmm_mZ _ zm_s _m_ sins _tcctms. 2bo t_.m_J, m_U_s ross
_ az_ asmsm_ elm smm _ _ _bsr _Zuam _. ks sbom 4_
s_ 7, elm _ c_ elm _t_mm tn r_ m_Se_ does noC smm co _
beCCec msu_Cs Chsn Cha _ wL_se for _ - 0.65. _ :is
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_sr _ to _ the _ of tbs cm-dt=m__ _ec_ is
shoun£n_gure8. _bst_stdatawn_e_f=cmNsferenoe9. The
our_la_ion he.men ans13vcAcsl rosults and test results is _ good.

Since most test data is above the curve withZm/lt4 = 1.0, th4s may
sugge_ that _ Sn_u_l_um is a so_ t_er_um.

z shows _t_ stlunm __;_ _ of _J_ ouq;_ite, _th
Zf/Em = 21.3, vf = 0.65, tl/R = .015. _t_ agz_mm_ _ _b_ o_-
dtmuaica_ nndlo_ mxl _ nnd_ £m eua_o_l_nt.

A_C_m

51m m_-d_mm_Lcm3. _ hu bun _'I_I_I 4,, _ ];_v4..ous sect:_n as 8n
8do_uato nndal Co pred/_ the Icca_ sizes of _ _te. r_ms _so

nuua_on (16) uu used Co oa3cula_o _ m=_ms __.ion _ at:

Z = 0, £cc vs-_ous &n/_i and _/R. _gures 12 mxl 13 show the zesults.
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(S'C'Y')e - O" _ (Lc-F')e - 9o', _ _ < (_'m/Ei)c_

(s-c-F.)e = o" s (s-c'F')o - _o-, _c= _ z (_/zi) ¢

oaum_, owume a_ "t_u ahmm J_ _guu:e 16, m t==m_8,
(_m/_l.)_ can be m_emm4as Cu:_Lcm8

(zw,sl)c - 1.o + [i- (_:/zz)]/(t_/_) (_)

mm t.h_ _he _rmm_mm _ _ _lk= t.lm _Co w:L_h

Z£/_s -" 21.3 8rid tJ.IR - .0286, ann ]:_ t nca:asmM1 am _ u 43_ 31_
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_£ec_. o£ Zn_._ l_'c_e_.te: on the _'z'aasve_se Fa.{luz'e Modes of Cbe
Cc:n_os.{ Ce

NK_Sm_nt_Cl_
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(Ef/Em = 21.3, VF= 0.65, ti/R = .015)

S.C.F.
i

10.0 15.0

1-0 1.905

_-D 2.019

1-I)/2-D 344

1.651

1.716

.962

_.0 _.0 _.0 _.0

1.582 1.531 1.460 1.410 1,371

1.643 1.592 1.519 1.459 1.412

.963 _92 J)el _6 _)71

0:0.0

o' o

I.-L L--t

"F_._r.....1....../1-?_-:L ' _ " ' x

o'kJ_............ '--"* _ a" -
, a a a

l_;_:e = - omt-=_mml=n_ md_L ==: t_ omgostt=
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,_L _ ,_, .,t-_-L,

• V-O 8 II TV 8 • TV •

]PLgure 4. auto ommp_ low 5_-nd.ummS_ol ]lodll.
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r_juzt S - '_D4mmdo_L _Lte mmm_ U=_t

^Lr_
Ef ,, 10.0 x t 0e pall. vf,, 0.$1

em-o.47xtoSp_, Vm-o.ss
vf.o.lm2

1.0

O.II

0.4

\

0.8 0.4 _1 OJI 1,0

]K

w

•-"-" m_

]r'J,'C_llnZ'lbS -- _ ,,_,lmnnmS,l,an,_ _
_9,1cuxjX -. _ 'era1:, ,m. _ .l.bm=ae_r
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