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, '.4 v Q.I 4 ~ v
'lle:J - 'Ul~H'ln~ 1V16'l'Unl"1mn I'le:J'UVl V1'Ul 1 "iJln 19,

!II '" dl!11'tIeJt;'1eJU fl~bb 'IJ'IJ b\Jl11 fl ~ bb'IJ 'IJ 'VI ~

1. 10

2. 15

3. 15

~111 40



oUaft 1 (10 f'l::~~'lJ'lJ) 'l-:l\?lB'Ul"hm:IJ~BhJd

1.1 (5 f'l:ibb'lJ'lJ)1Vi'vnI"11X: ~vh1Vi' p( 8.547 < X2 < X:) = 0.80 b~m).:JI"11€l?l1:i(degree offreedom) = 15

1.2 (5 f'l:ibL'lJ'lJ)1Vi'm 1"11k ~'Vh1Vi' P (-2.110 < t < k) = 0.95 b~eJeJ.:Jf'11€l?l1:i(degree of freedom) = 17



.fiilvi 2 (15 A::LL'lJ'lJ) h:j.:ll'lJl:.J~l'lbi'l~v.:lVhjvi (printer) bb'lti.:l'VI~.:l~\J'\.l'H;n'U";hm~f11'j1offnubu~t1'1Jv.:lbi'l~v.:lVi~vi

~v 1.5 tl jjFlli'l"Jl~bL'lhthl'U ~v 0.4 tl2 'VIlflV1'jlU";hvlt1f11'j1off.:ll'Ubi'l~v.:lVi~vijjf11'jbb"iJflbb"iJ.:lbbUUtJfl~,
~~~lmh.:lbi'l~v.:lVi~vim 15 bi'l~v.:l"iJ.:l'VIlml~'l11"iJ~bU'U~,



oUilvl 3 (15 fl::bb1.J1.J) h~'1l1.Je.J~~~m~tJtl'lU~,;''Vl~1 '\"lUll U~,;''Vle.J~~~bb(j1'1m~tJtl'l~m.m~20 ~tll'U bb(;1~

h'l'll'Ue.J~~~m~tJtl'lU~,;''Vl~2 '\"lUll U~,;''Vle.J~~~bb(j1'1m~tJtl'l1~~m.m~25 ~tll'U tll?l~~m~tJtl'l~e.J~~li1ln,
U~,;''Vl~1 ~l 500 m~tJtl'l bb(;1~~m~tJtl'l~e.J~~li1lnU~,;''Vl~2 m 400 m~tJtl'llViFil'U'Jrufl'Jl~t1lli1~btJ'U~

U~,;''Vl~2 ij"'(j1?l'J'Um';je.J~~~bb(j1'1m~tJtl'l~lnnllU~,;''Vl~1 ~lnnll~m.J(;1~ 10



4 QJ QJ &:t d lJ'

'lle.l - 'W11J6'tfl~ 'jV16't'Wfll"1fl~1 ~e.l'W'Vl :V!'W1 5 "il1fl 19,

0 •.. d c:;l

rl~bb'W'Wm~rl1m~"lJeJ'Vl rl~bb'W'Wb~~

1 10

2 10

3 10

4 10

"a'UJ 40



.;)e:l'vll (to AZbb'IJ'IJ) U1,;'Vl'1Jlt.JbVl'j~'V'lvi~eJ~eJ2 ~~eJ AeJ APPLY flU SUMMY ~eJ.:IflWr'ULh:;fl'U~'UfI11 U
~.:I,r'UVl1.:1U1,;'Vl~.:I'Vhfl1'j'lJ'j:;~1 rurhfll1~ bbl'lfl~l.:1'j:;'V!ll.:1~ \i1;;il'U"ill'Ul'U~eJ ~eJ~ b-rrlm1'u fl1'jsdeJ~ 1'U'j:; t.J:;

th:;fl'U'1JeJ.:IbVl'j~'V'lvi~eJ~eJ~~eJ APPLY bb~:; SUMMY u~~Vll~;;i~-rreJ~~fl1'j'1Jlt.J bVl'j~'V'lvi~eJ~eJ1'UU~bb~lb\i1t.J, "
, I, 'I

;;i~~eJ~eJ"iJlfl~~eJ APPLY 300 bfl~eJ.:I bb~:;"iJlfl~~eJ SUMMY 400 bfl~eJ.:I'V'lU';h~~eJ APPLY :w"ill'Ul'U~eJ,
~eJ~b-rrlm1'Ufl1'jsdeJ~1'U'j:;t.J:;'l.h:;fl'UsdeJ~ 90 bfl~eJ.:Ibb~:;~~eJ SUMMY 160 bfl~eJ.:I

"iJ.:I'V!1'lil.:1'j:;~Ufll1~b~mj''U 9 5% '1JeJ.:I1"l1f111~bbl'lfl~l.:1'j:;'V!ll.:1?(\i1;;il'U'1JeJ.:IbVl'j~'V'lvi~eJ~ eJ~ b-rrl~l'rU fl1'jsdeJ~

1'U'j:;t.J:;'l.h:;fl'U'1JeJ.:I~~eJ APPLY flU SUMMY bb~:;U~~Vl?llm'jfl?l'j'lJl~'V!~eJhJllb Vl'j~'V'lvi~eJ~eJ~~eJ1\i1:W,



;JiJ-vl 2 (10 A::bb'U'U) 1'Unl'~'VI1i5f11'HVleJ'HN1UU~'VnJ"1'Vll1J 1~U1~1~11'l\'\'~'U~~~~mfl~eJ'l~1JJ1.g'lil

U1~'Vl\'6'I'UeJ'lJ1EJ~1JJ16'1eJ'l~~eJfleJ ~~eJ M \'b~~ ~~eJ BB 1~EJ'VIlmfl~eN~1JJ'1'IJeJ'lU1~'Vl~~eJ1~ile1\91'nnl'~

1'VI~1Jln n11 1~Ul~ n~~~~~'U 1~~eJ \'fl~eJ'l~1JJ'l ~~mr'U vl'ltT'U~'l1~il f111'vl~~eJ'l1-tl\'fl~eJ'l~1JJ'1~'l6'leJ'l ~~eJ..•
1~EJv11f11'jl~e1\91'nf11'j1 'VI~'VJn'l il11J'ldJ'U\,d~1 8 il1m 'I"IU11e1\91'j1f11'j1'VI~\'Y~EJ'lJeJ'lJl'IJeJ'l\'fl~eJ'l~1JJ'l

~~eJ M fleJ 1,038.25 ii\91'j~eJ'U1Vi \'\'~~ilfhfll11J\'\''lJ1'thl'U\'vhnu 998.5 (ii\91'j~eJ'U1Vi)2 \'\'~~1'U~1'U'lJeJ'l

f11'j'Vl~6'leJU\'fl~eJ'l~1JJ'l~~eJ BB 'I"IU11e1\91'j1f11'j1'V1~\'Y~EJ'lJeJ'lJ'lfleJ1,035.25 ii\91'jl'ieJ'U1Vi\'\'~~ilAlfll11J

\,\,'lJ'j'lJ'jl'U\, vh nu 891.61 (ii\91'j~eJ'UTVi/ ~ln-rreJ1J~vl'l mhl'V11n'Vl'jlu11e1 \91'j1 f11'j1'VI~'IJeJ'l\'fl~eJ'l~1J~'l6'leJ'l
"

~~eJilf11'j\'\'~m\'~'l\'\'uu'lJn~\'\'~~ilfl111J\'\''lJ'j'lJ'jl'U'lJ'j~'1flm\'vhn'U ~'l'VI1-d1'l'j~vlUfl111J\'~mr'U 95 % 'lJeJ'l

fl111J\'\'\91n~1'l'j~'VI11'le1\91'jlf11'j 1'VI~\'y~EJ'lJeJ'l\'fl~eJ'l~1JJ'l~~eJ M \'\'~~~~eJ BB \'\'~~1~U1~fl1TOJ~ \'~eJf1~eJ...
\'fl~eJ'l~1JJ'l ~~eJ1~ cl'1'V11U'jeJ'l1UU ~'VI1J'1 v111J



.uilvl 3 (10 fl~bb'U'U)l11h~~ltll:'J~l'1b'V!~m~'Ubb'Vi~'V!~~l'leJ~m'j~~l'1b'V!~m~'Ub~eJ'(Jltl?iVi'eJ~I'1;;n~1~tlrleJ'U" , ,
m'j?i~'(Jl tl?iVi'€I~I'16'll~b'V!~m~'UIil~I'l€l~iim'j'V1~G'1eJ'UA1Al1mfl'U(Stress) b?1tlrleJ'U61i~'V!lf1AlbUtl~ b'U'U

"
ml'1'j~1'U'(J€I~A1A11~bfl'U'(J€I~b'V!~m~'UiiAlmJ1 'U-dl~ 4.5 5~9.5 MPa G'11~1'jtl~~l'1b'V!~m~'U'(Jltl?i... " "
Vi'€I~I'16'll~11'l~~,r'U'V11~h~~1'U~~1~v11m'j?i~;ff'U~1'Um'V1~G'1€1'U~l'Ul'U 31 ;ff'U'V'I'Ur.hAlfll1~bb'th'thl'U'(J€I~,
A1A11~bfl'U'(J€I~b'V!~m~'U~€145.97 (MPa/ 1il~'V!1-dl~'jt~'UA11~b~mj''U95% '(J€I~Alfll1~bb'th'thl'U'(J€I~

A1A11~bfl'Ub'V!~m~'Ubb6'lt1'j~~l'Ubb'Vi~dG'11~1'jtl?i~b'V!~m~'U'(Jltl?iVi'€I~l'1m~1~'V!~€1hi
"



.uBvi 4 (10 fl::mJu) U1CltnVi(91~~€l-:JfI11~fl~1t1-:JPl'nlJ~~~uth~'Vrh:ltJ1mru,h1'U~~H:'.J~l'l'iiTd~1~~\J 1~Cl

v11f111LLtJ-:J~'Um'UfI11tJ'Jfl-rrTd€l€lmtJ'U 8 LLtJ~Wl G'l:!L'Vh~ fl'U LL~'d1~tJ'1~lruJ1LLn~'UoiJl'd1'ULL~G'l~LLtJG'l-:J

'Vl~-:J1\11mr'U~-:JLn'UoiJ€l~G'l~G'l~~(91-iJl'd'Ul Cl€l1Vi(9lm~oiJ€l~G'l~-:J~€l1tJd~ ~

illlillii ~m~5®-iJT"J(~'U) tJ'1mruJl (1000 5(911)

1 32 5.2

2 27 4.6

3 45 7.3

4 38 6.1

5 35 5.5

6 42 7.2

7 40 6.5

8 25 4.5

(91111-:J'll'dClFil'U'd'U

LLtJG'l-:J~
~ •.. " ~ •.• 2

(tJ'1~lruJl)2 (~G'l~~(9loiJl'd*tJ'1mruJl)~G'l~G'l(91"lJl'd m~lru'l.11 (~G'l~G'l(91"lJl'd)

1 32 5.2 27.04 1,024.00 166.40

2 27 4.6 21.16 729.00 124.20

3 45 7.3 53.29 2,025.00 328.50

4 38 6.1 37.21 1,444.00 231.80

5 35 5.5 30.25 1,225.00 192.50

6 42 7.2 51.84 1,764.00 302.40

7 40 6.5 42.25 1,600.00 260.00

8 25 4.5 20.25 625.00 112.50

~a~111 284 46.9 283.29 10,436 1,718.30





4.3) (2 f1:::bb'U'U)~.:lVl1"'~'t.hdh'1~?l'VI"'~~'UMl1tlci1.:l r (Sample Correlation Coefficient) 'I'l1tl~tl5'tJ1tJ

~1tJ"h X bb":::Y iim1~"'~~'Ui5bb'tJ'tJ1~

15Vh
• ~~'jvl1 ~ 'Urn'j'VI1"'~'t.h~ ~V1~?l'VI"'~~'U5~1tl ci1.:l





~€l-'U1~ 'G'lf1~ ';i~'G'lii'f1Pi f1~1 \?1€l'U~ Vlih 13 ~1f1 19•

21

~vvneUvtH)\J : e.Jf1.~-:l1'W ~-:l1'W56~~3J
'U

I

3. 1~vh 1'Warl~'1~I'1on~,m~~~I~~lbll~VifhVI'W~ brj' lharl~'1~I'1b~'\Al~

~'Wrul(?l1~b~tJ'Wt9I~~I'WVl~'1t~tJ~~1J~I~1J~~ 1~~ ~ blQj'W
q Q.I q

I I

4. un ~n~I~I~I~blnlVl'W~ rll f71'db~onvi~\~~~~~~ ~ b~~ b~~lQjlnVitlQj'Vl~nI'VI'W~
q

I 2/

~11,n~ btU'\All~nnuVitlQj'Vl~nlVl'W~1,n~ bYltJ'IYl~(?l1~~'dl~~1 dj'Wb'Yhu'W

2/ lit t~on!) bl?l d-J

1. 12
2. 14
3 14

40
2/

~. ~L~'1'd'Wf71'1t '\Alfin~~~lS~~n~~~~1J
'IJ



"" ""ffl tIfll 'HH'If1 1 ffl tIf1l'HH'If1 2

0.52 0.39

0.39 0.37

0.42 0.39

0.52 0.41

0.40 0.38

0.48 0.39

0.48 0.40

0.52 0.38

Xl = 0.46625 x2 = 0.38875

S2 = 0.00306 s; = 0.00016
1

31 2 2 ~, A I A I A I"" <I'd ""
fl1 (J'l U~::; (J' 2 !1J'WfllfldllJU1J~1J~d'W (population variances ) 'UeJ~1J~lJltlmeJ~mHHH't'Vllf1fl~lf1fll~

• • 7J

rnJf1'UeJ~fflt1fll~ Hilf1'V11U~::; 2 f11lJtil~'lJ U~::;,j~lJ1WUeJ~f1eJeJeJ~'V11fli~~lf1v1~ffeJ~fflt1fll~Hilf1iJ

fll~U~f1U~~U'lJ'lJ,jf1~ (normal distribution)

1.1 (10 fl~U'W'W)1)~'VlflffeJ'lJfflJt!~~l'W~~~~'lJ,:rtlrilftty 0.02 ~rilfldllJmh,j~TU (population

variances) 'UeJ~,j~lJ1WUeJ~f1eJeJeJ~~!nfl~lf1fll~l11Jf1'UeJ~fflt1fll~Hilf1~ 1 U~::; 2I9il~f)'W11~eJit!



o , 9J OJ Cl ~I ' 9J .1"" 0'

1.2 (2 'fI~U'W'W)Ntlf1l'j'fll'W1W 'W'\HJ2.1 'Wf)f{f)1l1'f11'jff'ju11'f111'1J'fI~!ff'W'fI~11'UiI~uHJ1WUiltlf)iI~iltl•
~ ,

''WfflVf1l'jNil~r1~ffil~~l~f)'Wl1~iI'hJ ~1~1~f)'WfflVf1l'jNil~ '~1~'~'j~~'lJUiltlf)iI~iI~'Vi'fl~!ff''W'fI~11

~-



ojf'f) 2. (14 fl~U1-A1-A)~ri-:jeJeJfliY1-A'fi'TnfJ'I1it-:j1JeJfY;htl-:jijeJ~~ii\9HJ1fl1'j-:j-:j11-AIE01 iJfll1lJ'Vl1-Am-:j~-:j~ .
m~fJff-:jfl'htl-:jijeJ~~ii~'\Ilfl1'j-:j-:j11-A IE02 lJlflfl';l1 12 'I1't.bfJ l1-Afl1'j'Vl~ffeJ1Jflf-:j'l1it-:j,rfll~fl'jl~'I11~rilJ~ . .

'JI 'JI

1911mh-:jQ-:jijeJ50 ~1-A'\Ilfl1'j-:j-:j11-AIEOl U~~~lJ 45 ~1-A'\Ilfl1'j-:j-:j11-AIE02 'W1J11fl~lJI911eJ£h-:j'\llfl1'j-:j-:j11-A

IE01 iJfilm~fJ 96.7 'I1t11fJU~~fil~~fJ-:j~1J1-AlJl~'j'l11-A 6.28 'I1l-bfJ1WUtu~~fl~lJl91l'CHh-:j'\llfl h-:j-:jl1-A

0.1 d ,.d , ~ d QJQJOQJ

IE02 lJfll~'iWfJ 77.8 '111-AlfJU~~ fll~1J fJ-:j~1J1-AlJl~ 'j 'l11-A5.61 '111-AlfJ '\I-:j'Vl~ffeJ1JfflJ~~ 'l11-A'Vl';i~fl 'IJ'iHJ~lflty

'JI

0.025 ~11iil1JeJml;h6lJeJ-:j~ri -:jeJeJfl'jlfJi1 fflJ m~ fflJ ~~'11~ eJ~hi~ ~ .

~-





" ,
&\J~3. (14 fI~U'W'W)lff1f)'H.llPlffll'1f11'Hh~~ftm:nfl'"J1lJ!~1''Wf11nJn~~1Vi\l'I.hvl~t'l~''Wj;r~'1l!!'W~

'JJ 'JJ I I

!lPljVlJri~~ll'ltllV f11'j'Vl~t'l~~fli'~ljyh~h~~l'W AECCERAMIC '1~~lJvm~l'W (~1'W1'W~~lIhJ'j'j~ '1~

GJ .dl '" d, A"'?I I <:! 'JJ ~I 'JJ
~'Wl'I'W~1'W) "U~~fI'W~l'W'VlVll'Wf11'j~'lJ'j lJ'illf)'lJ'j fJ'Vl!LJ'W~Vl~~Ut'l1 LJ'j~f)~'lJ~1 VfI'W~1'W'lf11m1 Ut'l~

!"UlJ'jffru'lfl~t'l~ 3 fI'WUt'l~fI'W~1'W'lf11l"llh~~1Jil'Wrl' Ut'l~ '1'VlV ffru'lfl~t'l~ 4 fI'W.ij'~lJt'l~!n'lJ'1~!1:I'W
u u ~

" , '
~~lPll'jl~&\Jl~~l~lj 'il~i~l~ ANOVA 'Vl~ff~'lJfflJll~;}l'Wvh~f1'lJl!mhf1\y 0.05 \9Jl1fl'W~1'W5 fft1!'lfl~Vi

"vil'Wf11'j~'lJ'jlJ'illf)'lJ~ f1''Vl!rJ'Wmh~~u~1iJfl11lJ! ~1 i'Wf11'j'lJ'j 'j ~~ 1Vi' 'lJ111Vl~t'l~i 'W~~ '1~\9lVlfl'Wl'I~~ '1~

'" A 0 '" dffru'lfllPl 'ill'W1'Wt'l~'Vl Vlt'l'j1lJ
u

, '1'JJ i'WUtl1UIPlt'l~fI'W'lJn~ ~
I

l"llJl 143 141 150 146 580
t'l11 152 149 137 438
~~1Jil'Wrl' 134 133 132 127 526
t"UlJ'j 129 127 132 388
'1'VlV 148 147 144 142 581

I '" ,'j 1lJfllff ~lf)IPl'Vlf)fll
q

d '"parameters 'V1'iJ~'V1~nH)'lJflt)




