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d " olll:t " - • ' • L t1anmnaz~\J"J~'iB\Jti\J~U.N\J'\1\J1 .u.~\J'lfN LLazu.~\JLLfl\J 

LL~\J~\Jl,jci'~tiil~a~a10: f111i.1'\1\J1u.tl\Jm\Jmn~ 
LL~\J€\J 1,jci'Gttiilfla~nzan : fl11JJ'\1\J1u.u\Jtl1\Jna1~ 

.. .. ..$.... ., ,..$.,.., .. .r. 
Lfl'iB~L"SB\Jn 1'\1')\Jn 1\Jn~1\J : Lmanm\J 

LL~\J lo 1,jci~f111t1'\1\J1u.u\Jm\Jna~ .. .. 
m-sn~ifB\JLfl')cHL')Cl\J 

I col W .r 
Lat! 3 LifflfJ'ill1'WTJB~Lma 

I d .. .r 
Lati 4 f111i.iu.TJ~U.'i~u.azf111t1n\Jm\JTJEHLma 

LL~\JLnaittiL'lffl~U.ajjL\Jfl 
.. .. ..$.... ., ..$....., t• . d .. 

irnn.1183-2536 Lfl')cHL"Hl\Jn 1'\11\Jn 1\JfN1\J: f'!Znrfl\JL'\1anmn 

TI0~1\Jm1m11~u.aziio TJ\J1Gt lfl')~afl~fl~mofl\J lnfl "JzfJz~ 3 : -wtt 2 5 3 6-2 5 3 7 

lilomufN1\Jt11f11J1\J~a"t1w,;' t!"ai,..,n11i.i n1znTNflV1"1'\1n11i.i 

\ . . -

.... 

flWZO"J"Jtln1"Jtl191"SJ1\J~aflzlW'1fl9."1'\10'i"Jtl1ioW~"JMtl1fl'iJ1\Jif U.a1 L ~\J if tlfl1'iLif\J Bi'J tl\Jfl1thzm fl'11tl . .,., __ .," 
tl1il"n 15 U.m'W')Z"flti\Jtyqjiltl1il'iJ1\JN'\illlW'1£!91"1'\1fl"S')tl 'W.fl. 2511 

(4) 
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tlUUn 2380 ( YUi. 2541 ) 

aaMl1i.Jf'l11JJL1J'W'l::TitiUtycY~2J1(;t_'lJl1Jr..laflfttU'ti'~fta'THn'l~JJ 

'W.tl. 2511 

L~a~ n1l1u~2.11fl'lJ1ur..iaflfiw'1afla1l1n'l'lJJ . , 

LA~El~L~B1JITTl1i'uamuf1nl:f1 : Ltl1~L~fJU 

a1tiva1u1~f11i.Jfl11i.Jtui.J1f111 15 ul1~'W'l::TitfUtycY~JJ1fl131ur..iaflfitu'1~\;la'"ll1n'l'lJJ ·'W.t1. 2511 

i'32.1uf'lmm1mtflTN~fltnV1n11iJaamh::mffn1l1u~mfl1Jlur..ia(;lft'w'1~\;la'"ll1ri11JJ LA~™L~auit'll1i'uamu 
~ 2,.a'~ ""' 1"'"'"' ... '"ti , .r "n~1 : LJ11ElLifJ1J i.J1fl1J11JLi\!lfl i.JEln. 1495-2541 1 ~~2JTifJnTrn::LBfJ~flBmfJ 'l::01fl1J 

tl'l::mt1 w i'u~ 14 ~mflJJ 'W.tl. 2541 

' (5) 



>Jen.1495-2541. 

·~ QJ " 

JJ1fl191UNOfliltUCJl~f1Ull1.fl11ll 
' CJ' 
~ ~ o ~ ~ v~~ 

!A'i0~!10UiY111l1Jf;JtllUftfl\:ll . : !flltl!ltlU 

' 1. "UOU"Ultf 

1.1 ... "' .. .r. .. ""' "' "' "'" J.J1Vl"iJ11UJiWllUU'1a.ma1"Hfl"i"iJ.Jumwu~ 'llu1~ua:antu'1fl11J.Jfla1{;1Lflaau 1a~ fltuanMtu::flma-11m"i • • 
Lfl~ ,a-11"HJ.J1trna::\la1n m"iitH1i1mh-11ua::Lntu">foi~au LLa::mifl~aarnfl~v-11L~auchw~'uarnut1nM1 : 

., .: .. 
Lfl1VL"itl1l 

~ 

2.UYIUtfUI 

fl11J.J'HJ.J1at1a'3fi1ifiil 1.ii.J1mi31u~amfiw'1 tl\tH'f1'Hfl"i"iJ.Jd ij~-11fia 1 t1d 
..i .. ~"' ~ .. .r .. ..{ · ·1-... .r ..... .r . .. .,,:..i..., 

2.1 Lfl"iv'1L"iv1la1'H"iUi;ffl11lflflM1: Lfl1VL"itl1l 'll'-llV!v UL1l2.J1Vl"iJ11lU'J::L"itlfl11 "Lfl1v" 'H2.J1tl0'1 Lfl1vflLTl 

lum1>-iamuf1nM1m1-11 1 lui::~u.ffuL~au~-11umauu1a th::n>-iAnM1mau~u tli::m.1AnM1mau tla1a • 
ifoaJ.JAflMimauGi'u ua::,jilt12.JAflM1mautla1a 

2. 2 f111J.J~t1wrumaih"lf'ei~~ "Hmail-3 f111J.J~'tla-11ruma'llwL~nma 1 fltr ua::L~n...,~ 1 flti t~m\l~a l ui-N 

3.1 

~· ~· ~· ~· . t .,, .f ,}, ., ~ tllf! 3-5 u 6-8 u 9-11 u 12 "7 14 u LLa::m1JJJJ1m"iJ1'Ufl112.J~'tlv'1 vi:: LLa::fl112.J~'llWW'U"iv'11J'1Lfl1VL'U 

"li1-11mf! 15-17 u ~1~'l1flfl1"ia1~1"Jluu w.~. 2536-2537 ua1liLU1lfl112.J~'12.J1mi31uchwsuei1-11a-11 
lmLma::i::~ut1u1~'lla-:J 1Gi::...,~mn1t L vJa...,Trhlafl11J.Ja-:J'llv-:J~1-Jt~atl"i::>.ntu ( ~111fl~u1n n.) 

u u u 

3.1.1 'll'U1~ 

II .r I fll QI I .Joi II .,· ... ti J ..I 
Lfl1VLLU-:Jvvmuu 6 "i::~u'lJU1~ m1J.Jfl112.J~-:J'tlv-:JTI'1fl1trfl LTltl1'3v-:J V112.JJ fl 1 ua::vi1n-:Jfl 1 

113J1m111J1 m1uifuwutf1::11-i1-J1::~uvu1~ mwa-JvtN11-Jnw#lia1-Ja-J F1'JWff-JVENui11'T~vtl1::mcu , " " " 
'r ... • . J .:, ti .J' ., lJ .,, • ' ti !!1 1tl 

Fl'JWff-J u11:: Fl'JWff-JW1J1iNU-JtnW 1::~uttm wu ua::aw uu::u1 '"'' uu mun1F1uu'Jn n. v v • 

.. ..i 
3.1.2 LflOJ'1fl112.Jfla1~Lflavu 

f1112.1a'3~uia-:J-ct''3 (h1) m1J.J~n~u"iv'3,t.,, (ct) "J::flai~Lfl~riu 1~ ± 1 o ijaaLJ.Jm"i 
u 

m"i1~1..rt1nu~vi1J.J'tia 8.1 
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d 

. .. 
ti ... ,, ... 

l n 1 'll'Ul~'llo~&mo 

(ti'a 3.1.1) 
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IJt>n. 1495-254,l 

I • 
... 1' .. 

fl111~n 1 ,,UUl'UB~tnlB 

(ia 3.1.1) 

'HU1f.ILU\Ji1aaLi.tlll') 

aivanwoi' 
...... .. 
"" 1::t11'U'll'U1fl 

' 
' 1 2 3 4 

f1111Jq~'lltN11~n1tl~,f~Hfi~ 1 050 1 200 1 370 1 540 

hi f111lJq~ifi.mmt~ I 260 300 340 380 

d f111iJitnifi.ntmt~ 270 300 340 380 

WI 
~-.( ~,.,,I 

f1111JO 1~ll'U1tN\H · 1J'U6tln11 320 
.. 

340 

~ 1"~'~""uimbutl1JN'tr'll6~lll!ri~~"6uth~ c~1ii) 
i1hnu 160 170 190 200 

~ m1"q~•101::fi'Uif m6~it~11~,,611aHlll!n~~ c~1ih , .... 
. 1Jln'U 120 130 150 160 

h4 f1111Jq~•101::.t'Uif urn~J411~ , I JI I 

1J'U6tln11 210 250 280 310 
..... 

i1i1nu 250 280 310 350 '116111J'Ull'UOl1~ 

W2 f1111Jn~1~lli!n~~ il.i~6t1n11 250 250 250 280 

rt i'fl'j'.jf1111J1J'U'll6~if u16~it~A'1mnf 1 · 3011~ 50 

f2 i'nnm11J M~tl1JNtl''116~lll!n~~ i1i~mm11 300 

s ~lJ'll6~if urn~i.t~ tNfl'1 011~ 4 

~ ~1J'll6~,,,rn~~ 6~ff1 9511~ 105 

u 

4.1«~ 

4.1 ia~ 

4.1.1 '" 
4.1.1.1 LLr..lutlul,j'a'~!fil~a~Tiu: fl11iJ'H'U1LLuui.huna1~ lll1iJ i.ian.876 

4.1.1.2 LLr..lutlu 1,ja'~!fil~a~li::an : fl11i.1"Hu1LLuuthunai~ l111i.1 irnn.877 

4.1. ~'. 3 LLr.JulfJl,j'8~LLti~lll1iJ i.ian.180 

4.1. ~~~ LLrJul,j'B'~lllliJ i.ian.178 

4.1.1 .6 u.r.J-ul!Jl,j'af!fl11i.1"Hu1LLuui.huna1~ l111i.1 i.ian. 966 . '' 

4.1.2« tn'H~ 
I !f "~ d 4.1.2.1 LLr4'UL'Hnnmn1f!Lfl'U 

5 6 . 

1 650 1 800 

420 460 

400 400 

360 

210 220 

170 190 

350 350 

390 390 

280 280 

" ~..L. o I GI .. &I .. I d ., q d l .cl .J 
flEl~1.aH'U1.11::nE1um~LfliJlll1i.ii.11lll')Jl'Ur4alllflW'1~lll.a1'Hn"j"jiJ LL~umannai")~Lau ( umw'YI 

!i'~liJilm1th::mfllrl1'Huf!i.11l111~1u~~n~11 l iL uu 1 tll111i.1 ns G 3141) ...,~mfiarn'Yi1 LLa::11u1 

li.iuE1!lni1 o.s ilaftliJgj, 
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4.1.2.·2 
'c$ ., ... ., 

m.n.mrnooa1')~')t>U 

ia~ija1uth:mau'Y11~Lflijfl111 i.ian.528 ..,~miit1mfi1 

4.1.2.3 
' c$ ., 

'Ylt>Ll1i'tflfli't1 

-4.1.3 

4.1.4 

4.1.5 

5.1.2 

5.1.3 

ia~ija1uth:mau'Y11~Lflijf11J.i i.ian.101 l1~rniit1mfi1 LLa::l1u1 hhl'at1011 i.2 ijaaLi.Jfl') 
... .., ~ 

L ')'lfUcN LflTI::l1 
... "' """ . .., .Joi., , ... ..i ... .,, ., 

flTii.JflWi'tfl'l:fW::'Ylflt>~fl1')Ll1i.J1::Cfi.JflU~1\J'YI LTf LLi't:: L\Jfl')W'YILCf')i.JLL')~~1tl LtlLLfl1 

11a~lmLn1 lihl'aEJ011i'aEJa:: 30 l~mna LLa::l1u1 hiuaEJn11 3 ijaaLi.Jfl') 

LLr-iUL'Ylt>Tii.JL'lfflm~LLaijL\Jft ( '11ij) liLUU lufl1i.J irnfl.1163 
.., ..i 
1a~au '1 . 

ia~~ijm')\J')::m Athl1u ~ L \'.Ju 111fl')31u r.Jaflfiw-M ~fl"1l1fl')')i.JLLa1 l iL tJu 1 uft1t1t11fl')31ur.Jaf1fini'1 

~f!Cf1l1fl')')JJJu 'l a1uia~~a~ l,jijfl1')U')::fl1tltl1l1U~LtlUJJ1'1')!1Ur.Ja'1firu,;'~f!Cf1l1fl')')i.Jfl1')ij 
"' """ .., .Joi., flWi'tfl'l:fW::flfl~fl1')Ll1JJ1::CfJJflU~1\J'YI LTf • 

., 1'"".J .,j .J ~I"' 1" .,J'.,j • ., l .,j.J .I ., .,..., 4 

5.1.4 flil~ i.Ji.Ju1\J'YILLl1i'tJJflJJ'lf~il1-.JLu\Jil\JflTifJ ~ TJ1Lfl1Cl'Yl'Yl1~1fJ i'tl1:: 'Ylct1\J ui't1tlTJ1flil~JJ1Cf~')fl~l1')t> 

" " .ciri.. ' QI' .. I "J lii.J LLi't::fl~fl~LL \J\JflUui't1fJTJ1Lfl1il . ' 

5.1.5 ')flt1L~ai.1ifl~L~t1ui'aa a1u~a~i1aft~tjLflat11~;01'aflEtlfi'tNflflLLUU 
5 .1: 6 l4'u')a~it~ua::wun-W~~fhi1aY.rn1a~n ia~ihA~£l~l1J.11fJl1~a~cyft'n'l:fal'LLftfl~Tfil~11a~wa1a~nmtrli1 

fl1')'Yl~CfilU L lfli1 l~tJfl1')flTI-.Jvtil-.J 
J' 

5. 2 minwfl1111Tf\J 

Lrliln~ailUfl1JJ JJilfl. 930 a1u~LU\J l,j'ifl~ijfl11JJtfu l,jLfiui'~aa~ 15 

5.3 fl1"Hflail\J~1 

5.3.1 fl1')~~uuu 
..i ., 

Li.Jil'Yl~CfilUfl12J ASTM D 3359 method B LLi't1 

5.3.1.1 ~1Lflaflu lir-.i::-.,a~~~m1um1 l~'1i.hnui'mm:: 15 • 

5.3.2 fl11i.Jl1\J1 

~1LflailULl1~flflcl1ifl~l1U11Jhl'ilfJfli1 20 li.i lfl')LJJfl') 

fl1')'YI~ CfilU 1 in1 l~tJfl1')i~i1a Lfl~fl~i~fl11i.Jl1\J1"ll f)~~cli.J Lfla ilU ~1 LL uu lil1crflfl1')TJ f)~fl')::LLCf1\J 
.,j.., 1·"' ... ... 1 l ......... ..i "" ... ' (eddy current) 'Yl1~ ~a::rnfJ~tN 5 i.i fl')Li.Jfl') l1')fl1fiil\J'YIL'YltJUL'Yl1 
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5.3.3 m1ilEWnuailJJ · . 
..i ., ... ' . ..i..i. .. d ., ... ... ... d ., ... ... 
LJJan~aauGt1JJ JJa0.1183 ua1 u1ncunmflaamlrnooa1u1i.1ua~u1ncun'-!1Ll'laooa1m~auJJ 

~ra.~ hiLnu 3 jjaaLi.1Gt1 ~imaunLLfHJJJJ~~~ 11 
' • ' ( ..J ., J'.J • ., ~ ., ~ 

5. 4 fl11JJfl~'Yl1JGl mLa~ L\l'W.1~'111Jtl a~ Lm il'Yl'Yl1~1tlL 1·01J4'f~LflTI~l'I) 

L~ilfl~4'fil1.JG\1JJ-3a 8.2 Uft1 fl11JJUG\0~~1~wl~;f1J'Y1~4'fil1.Jd11Jfil~1'1.JU~tl1.Jd1Ufili.iliiuu~ia~1J.i 
! . I fl _, 

Gt1011m1t1aLoa1~~u 3 

5. 5 m1~~UU1J'DEWU~1JL'YltlitJJL'rlfl~~L~ajjL1JGl ( tl'1ij) 

~il'Y1~4'fil1.J9DJJ JJil0.1183 Uft1 LL~1JL'YlaibJLY1Gl~UaijL1JGltlEW~ftUU1JOma~\4'1J.fl1J lftt1tlEW'Yl1JU~~ li 
li.iuat1011 430 ibti'iu 

5.6 L4'filt111l1'W 

5.7 

..i l ... .,J'., 1'" LJJil'Y1~4'fil1.Jfl1JJ11tln11'Ylftilil1.J 1JGl1~'YI 2 Lfl1ilGlil~ JJaJJ 

. 
ft111~fi 2 Ul'0011ll'rt 

(ia 5.6) 

... .. ... ..... -111 ~n" 'U1fl'U LIHf\~ 'U1fl'U 11llfltf61.J 

... .I 
tt1fl1.Jfl 11fJn11flflfl'61.J fl1lJ J.J6n. 

.l . ..... .l . .. .. 
1015 UtlJ 3 M'U16~'U~ M'UOyt~ M'U16~'U~ 

1 11Hm::li1 i11~1ultU'1 600 - 20 46 5.1 

2 uHm::li1 iu~1u41~ 600 - 20 46 5.2 

3 11,. ~n'l'::th iu~1ul1·ir~ 600 F - 46 5.4 

HJJWlHflJ F Huivii~ u·Hn1t#'W;;n;;~·#,;1u1tull9wu111 

F = 285.7 (1 - l :~o) L~11G1oi11 
L~a h1 fla f111JJ~i4'u1EW,r~ LlJujjaaLJJtt1 

d . 
ft11JJU™u~ua~ft11i.1numu 

uianftaauGl1JJTit1m1nftaau lumm~ 3 Ln1if iEW lmu liGt1JJtJfi~ i'ct~1EWl1~mfJJtJm~i™ l~lft 
Lift1mt1 



1 
·' I 
I 
I 

I I 
... "d 

~nnm s ftllJJU'l./,1&11-1,111azftllJ.1Y1UY11u 

(ti'a 5.6) 

" ff1U'UO~ V1U1Ufli'~ 
. ... ...... 

UH fl111Jfl~l1'rn 11il'l~U01J . ..... " 
10'16 

... 
tn~1Jl1 wrn 

1 

2 

3 

4 

5 

6 

7 

8 

9 

,l ~ ~ ,l ~ 
l'fUrn~m UHn'flflft~lJUl'fUrn~m 

l'flinfi~ tLHffiifln~ luuu11::~11~l'funfi~ 
,l ~ ,l • 
l'fU1tl~U~ fl111J~l'UO~l'fU10~U~ 

fl111J~1,,o~l'tun~~ 

111 ~iriifln~ luuu11::~11 hlA'1um!1 

111 ~Uiifln~ luuu11::~uiiJA'rn..Y1~ 

'U11n'1i 111 ~~~'V11n'1iuu1nmHJllJ 
,l ~ .l ~ 
l'fU1t>~u~ 111 ~m::unnlJUl'fllrn~u~ 

"" 10 10'16'1~~1 m'lflnfl1::unn 

10 

10 

100 000 

100 000 

10 

10 

10 

10 

10 

10 I 

10 

1 (j()() 

7(1J 

950 

330 

620 

490 

500 

240 

330 

600 

600 

..Yt> 5.1 

..Yt> 5.2 

..Yt> 5.5 

..Yt> 5.6 

..Yt> 5.7 

..Yo 5.8 

..Yt> 5.9 

..Yt> 5.10 

..Yt> 5.11 

..Yt> 5.13 

..Yo 5.13 

n111anr'l 1. 1nnAaBv,,wa1fiv · 
• .,,,J • .,d • .,,J lil., ., ... ., 

2. n1'iflfl8iJtJH1fltJfl 5 a1~tm 6 ua::a1fltJfl 7 H tfLL1WflW't!/18J.lflH 1 250 U'J'1U • 

I 

.!& 
6. &fl"itH'IU.JUJUtl::tunn 

s.1 ~Ln1ifln~1 mh~tl'aaia~ijLat1 tinlf'l ..,~mfl~a~1nnmLw'llaa::Laa~gja 1tld'l~L~u 1i~1a i~L'OJU • 

. ' ... .., ' .J • ( 1) LL\J\J'l\ll1'lfJ'll1a'lUflfll • • 
(2) ')::~\Jtl\ll~ fl11>J~tlfJ~'41m~atl'l::>JltU ua::a ~~'llf.la::Laa~lu'ltl~ 2 ua::~l'll~~ 4 

v u v 

ca) ~ii~,;,..,~a h~~1u~n1 ..,~mfl~a~..,>J1am'lfl'1~'0J~fl:auau 
HJ.IWLHVJ tFl4B~'ffJJ1EJLta::ua1nu1wia (1) o~ (3) fJ19Uif~~ h1uuuuilwt~EJ?nUHliJLL8fl~uimif B~nu Zl 
lun'lwfilimlf1~~tl'l::mA ia~ijm1>Jl1ma~'l~numlfl lfla~n1l1u~ 11ti'1~iu 
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25 37 

70 

'Hu1fJLtJujjaaLiit11 

fi1fl71JJif~1JEJ·m111"f~t1tf1~JJ1fU lJ.iinu 113 cm n1a LnU 173 cm 1n1rffl71JJ "lJ.iinu 113 cm" H1a .. . v 

"inu 173cm" 

. . 
ti

... ... .. 
l " 2 '1Ul~Uil::&f'l8~1ft18~1UJ1Ullil::tnnn 

(ia 6.1 (2)) 

• • 
P111Hn ' 1::iu .. u1R ft11i1v~.,.e~iHn10mleH8~ 

~ n t1 · .. :., ~~ 
ftlli.1(~'18¥,f•~ Rn 1::i11m ftllili~'l8Utu1e~u~ ua::anu 

(Tia 6.1 (2)) . 

tl11JJtJ~ tl11JJtJ~'UtHij\f ft11JJtJ~ 

• ~ . . · ~ .... 
1 ~u.1th::JJ1tu .... 

ffM\J l::A1J'll\J1A 'lltwn~mo M\JltH\J~ 

~1f~1~6~ 
... ... ... 

ICf\JPUJJfll ICf\JPUJJfll ICf\JfllJJfll 

1 105 11iailu 113 26 lu 
2 120 114 

... 
tH 128 30 • 

JJ1~ .. 
34 

.. 
3 137 129 tH 143 nrntH 

4 154 144 
.. 
tH 158 38 UA~ 

5 165 159 
... 
fl~ 173 42 

... 
l'llt.11 

... 
46 

; ... 
6 180 lfl\J 173 \Jll~U 

·-7-:-
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. " " ' "" .... 7. ft11'Wftfl18tlHUa:mwcr1flAiJU 

1 .1 iu l uilif l1JJ1ail~ Ln1 iiln1~1ni'avitia1~Liia1n~tvian:~-sJJi6Liimnu iln1...,~a~JJau...,~a~at11a ' ' .. ~ ~: 

lu-s::a::na1Liimnu · ... 

7. 2 m-sini1mh~LLa::m-samJi'u l l1LtJ,J1 tlGi1JJur.Jum-sini1'arl1~iln1l1uviila ltlif ...,~am~ lTiur.Jum~in 
i1afi~~uilLiiammnufl1~itnm'jntJLLr.Juiln1l1uvi 11 · 

7. 2 .1 m-sini1afi1~LLa::m-saair~'rnhl1i'Un1-SflVlc'B\J.tl'U1VI an~QJ::~1 ltJ ua::Lfl~il~l1JJ1aLLa::wa1n 
1. 2.1.1 ini1am~ lviai6aJJ~1niuLiimnu~nJJ~1u1uiln1...,uvi lufl1'rNfl s • • 
7 .2.1.2 ~iu1ui1afi1~ilhiLllu lt1Gi1JJtia 3 ti-a 5.1 ua::tia 6. • ia~ li.iLihnat1~1u1uilaaJJiuilri1l1UVI 

l .J ... 4 I .. ..r. z: ~· 1•• .. ..i. 
'U\;11TI~fl 5 ~~::tlil11Ln1il-S'U'U'ULu'U u\;11JJLOW'1fl01l1'U~ - . 

vinH~ 5 11Num1iflfllt>rhuhH1'tm~1nAa8tJ'l'UlA afl11w::tYl1t1 ua::1A~e~;,JJ1vu~::ua1fl 
.(tia 1,2.1) 

tl'U1Vli'U • ., 
Gl1 

1 201 

Lfi'U 

1 200 

3 200 

3 200 

2 

8 

13 

• .J .., 
Latl~1'U1'U flfJ il JJ'j\J 

-0. 

1 

2 

7 .2.2 m-sini1mh~LL~::m-samJ~\1a1l1i°um-sflviaautJ~JJ1w~11i.1ti'u m1Lfl~au~1 fl11iJfl~flu~mLa~ 
LLa::m~~VILLU'Utlil~LL~'ULflilTiiJLTl~~~LLaihuGi ( tl'1ii) ' 

1 .2.2.1 ini1afi1~ 1~ai6ai.r~1niiaa1~ilLuu lt1Gi1i.1mw'1iln1~uvi luL~a~an~w::~1 ltJua1 ...,~a~ni~ . . . 
4 QI • QI 

LVlfJ10'U ~1tl1'U 2 ~1 . 
1 .2.2.2 iiafi1~l!n~1afi1~~a~Lllu ltl\;11i.1tia s :2 'lfa -5.3 tia 5.4 ua::ti'a 5.5 · flOTianT~~~::aa11 

, ,r· z: . . ·:,r . . - .. 
Lfl'lili'U'U'U LU'U 1t1~1iJLOQJcHflrl1l1'UVI . . 

1. 2. 3 m-sin;1aa1~LLa::m-saai.1-!ua1l1-!um-sliviaau Laila'jmw ua::.fl'.l1iJLL~~LL -s~wa::fl11iJfl'Ufl1'U 
1. 2. 3 .1 ini1t:1fi~~ l~ai6~i.1~1ni1t:1u1~ilLuu 1 t1~1i.1Lnw'1ilnil1uvi l uL~a~an~w::,i'1 l tlLLa1...,~a~1niu 

.c:t .., • . QI 

LVIEJ1H'U~1'U1'U 2 Gl1 
1 .2.3 .2 i1t:1a1~v.mi1mh~~t:1~LllultJGi12.1~t:1 5.6 LLa::~a 5.7 flti"Slam-s ~~~::Cit:111Ln1iiu'1uLllultJ ' . . . . 

. ; .. ..i • Gl1,2JLOQl'1fl01l1'UVI 
7 .3 mw'1iviau 

°' I .. ..r .. ~· 1·' I' I' I' ... 4 I I' .ft z: ~· ltl ~1ilEJ1~L01il~il~Lu'U uG112J'llil 7 .2.1.2 'llil 7 .2 .2.2 LLa::trn 7 .2.3.2 ~~::tlil11Ln1il1'U'U'ULu'U ~1JJ 
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s.nm.1495-:-2541 

8.fll1fl~&rtl1J . 

.J 
8. 1 tl'U1fl ( fl'lUfl 1) 

'"' .. .K J, 
8.1.1 fl11SJaflYflJ'ltH\N (d) 

l 4 .¥ ,:, 1'' ~ ., ., - l ".., ~· - - " ... ~ J, 8.1.1.1 \Jfl'lW'W\J'ltl~\H llfltlL\Jtl~flU'W\Jfl'W~ \11fl'l::fJ::L u\JllaaLll~'l~10tltlUfl1\J\1\J1tltl~'WU'ltl~\J~ 

l \JLL u1fi~ na1~ tl~l{\J'ltl~a~(l~ LL \J1~fltl tl~~fl~ L~ll L"1~ SJ\J l U a1u ai,i ~fftl tl~'WUfloW~fl amh~ L U\J 
' .. .¥ .J, 

m1i,ian"Wu"it1~u~ 

1 ... .J .K J, • .di .... .... . ... 1 ""' :::1 ... ... " " .¥ J, 
8 .1.1. 2 \J fl'lWl'l'W\J'ltl~\J~~ ti L \Jtl~flU'W\Jfl'W~ \11fl'l::fJ::L u\JSJaaLSJ~'l~1fltltlUfl1\J\1\J1tltl~'W\J'ltl~\J~ . . . ' 

1 .J " .K J,,.. .... ,,K J,., ., ... :::1 .. 
\JLL\J1fl~fla1~fl11llfl11~tl~'W\J'ltl~\J~ fHLL\J1flfl'l::\111~'W\J'ltl~\J~flU'W\JO'W~ (Z) L~\Jfl11SJafl 

.¥ J, . 

'W\J'ltl~\J~ 

.K J, 
8.1. 2 fl11SJ~~'W\J'ltl~\J~ (h1) 

.... ::'1 ·...... J .. .K J,.J .J .J • " •• " • .J ....... 
1fl'l::a::Lu\JllaaUJfl'l~fl'W\JCH'WU'l~~"'1un~naflt1~uaa 2 ~1LL\1\J~ ua1mfl1maa mi,i~1u\1u~ " . 
~ifl 1~LWfl~~1LLl1U~L~fl1nli1iflLWfl~~1u'Hu~L~m 

8.1.3 fl11i,i~~"Wun-W~ (ha) 
.... :::1 ..... .K J,.J .J!.J .. .J .J .J ..... :::1 ., ... 
1fl'l::fJ::Lu\JllaaLSJfl'l~1fl'W\J'ltl~\J~"'1\Jl1fl1l1ff~fHC11\Jl1~l1aflt1tl~'W\Jfl'W~Lu\Jfl11SJ~tltl~'W\Jfl'W~ . " . " 

8.1.4 
., .K ,:, 

fl11llfl11~'W\J'ltl~\J~ (w1) 

.., !ll.;.. ... ,K J,.J .J .J ,K J,f'I " J J, 
1fl'l::m:Lu\JllaaLll~'ltltl~'W\J'ltl~\J~(l1\JflLLflUl1fffl'lltl~'W\J'ltl~\J~Lu\Jfl11SJfl11~'lJtl~'W\J'ltl~\J~ • 

8.1.5 fl11SJffl1~'WUfloW~ ( W2) 
.... .J .J .J .... .. :::1 .. ... :::1 " .... ... 
1fl'l::fJ::Cl1\JflLLflUl1ff fltl tl~'W\Jfl'W~ L u\JllaaLll~'l L u\J fl11 ll fl11~tl tl~'W\J fl'W~ . ' . . 

..... ..i 
8.1.6 SJ~tl\J 1 

ltf'Lfl~wlfl~lfl 1~a::LBflfl~ 1 ijaaLSJ~'l iflij~a::mrntl'aa 2 ~1LL\1U~~L\1ll1::SSJ LLa1TifJ~\Jfl1L'1~fJ 
fi'1ij~lfljj~1LL\1U~~ifl 1~L wa~~1LL l1U~L~a1fil i1iflL wa~~1LL l1U~L~m 

' .J "J'.J. " ... .... ~ 8. 2 fl-11llfl~fl\JflmLa~ ( L\l'W1::C11\Jtltl~Lfl1tlfll11fl1fJL'l'lf\Jg~LflTI::.\1) 

" 8.2.1 fl1'lLfl~flll~\Jl1flfftlU 

fi'flLn16~1mh~Liluiunflaaut1u1fl hhraani1 40 ijaaLll~'l x 60 ijaaLSJ~'l ~1u1u 2 iu 
a.2.2 ;S,,tlaau 

tl~u~~,,., i.ia·n.285 L~ll 18 Liluna1 200 i1li,i~ 
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1.lttn~ 1495-2541 

lllflHUlfl . fl. 

'U\flft 

(Tia 2.2 Lia~ Tia 3.1.1) 

n.1 fl11inl'1Jliuti~~..,11~~~~mnnfl fl11JJ~~?Ja~~1~m2rrhu~1~a~ fl11~~?Ja~~1mflet1")~,nw frl1JJ~ 
1., .,Z J, 11 J "' l: "" •"I "f'I ltl .I 
fl~ fl11JJ~~'W1J~fl~'U~Lfl1a "j~flU'lf'UL~fJ'U ua~mq LL'U~'U1 L'HLu'U . fl1JJi11'rNYI fl.1 

fl111~~ n.1 fll1JJiJJt1ul1::'111~1::A'u,.,nR Al11JV~ .. e~iHnwihY'eH8~ 
· fll11Ji~,,e~~Yl'Rr.n.h::inw fll11Ji~lfl':: All1.li~~u1e~1l~tt\'1i 1zA'ufu11r.su 11a::e1" 

(Tia n.l) 

fl111Ju~,,6~rV~ fl111JU~ l~:; 
~ ~ 

,, ... .. .. 
fl111J~~ fl11J.JU ~,,'U'I6~\H 'J::fltJWtW'U . 61~ 

,, 
'J::~tJ,,'Ulfl ,,6~11~mv lt1v1h::1Jltu 

) 
10'16 

.Jl "6' .. fl ~ 1~6~ 

... . ... ... 
tCJf'UiillJfl'J iJ tCJf'UfltlJfl'I ''lt'U 91 t1J91 'J I 'lt'U 9111J91 'J 

iiJ1fiu 
.. .1. 105 113 48 26 · 6'4\Jl?I 3 (I~ 

.. 
1h::C11Jflnll19l6lJ~lJ 

.. 
2 120 114 (I~ 128 54 30 6 (I~ 

3 · 137 129 
.. 

143 (I~ 60 34 111::n1Jf1mmi md a1v 
.. 

9 (I~ 

-.. .. 

5 

8 

11 

4 154 144 (I~ 158 67 38 .. ff ,, 
1J1iV1J ftlfl916'U9l'U 12 (I~ 14 

5 165 159 
... 
(I~ 173 72 42 ,j11v1Jflfllllf16Ut1a1v 

.. 
15 (I~ 17 

I. ' <' 

6 180 
.. 

173 76 ~6 lfl'U 
< ' .. . 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

., .::ill. ., .- .£11. QI 

c.JLL'Yl'Ufltu~1A1m"lJJrnavi"l •ntia~mtuJJ1111ntmm 
~ , 
~LL'Yl'UGl1Ufl~ut..h~mtu 
~ 

~LL'Yl'Ufl"l'JJ lmnfim"l 
~ 

~LL'Yl'Uamf!m1viai11m·n.afl~a~L~au lm.1 
~ , 
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~ 
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d ""A "'A"' 11 ..f• 

Lfl"jfl~L"jfl'U'11lil"jUi;tl'Ufi~l'U : Lnlil'Yll~l'U 

..I "' A "' A "' 1"' • Lfl"jfl~L "jfl'U'11lil"jU '11'Ufi~l'U : ~:'Yll~l'U 

..I .... 
fil"j'YJ~avULfl"jv~L "jfl'U 

Lai.J 1 Lant1"jfll'Wtrn~ 1i: 

Lai.J 2 fl11i.JLL~~LL"j~tLa:fl11i.J'Yl'U'Yll'Utta~1i: 
Q ., J 

Lai.J 3 LafltJ"jfll'WtJv~Lmv 
' . c: 11..f 

Lai.J 4 fl11i.JLLtl~LL"j~LLa:fl11i.J'Yl'U'Yll'UtlCl~Lmv 
.ell ., :; 

Lai.J 5 LafltJ"jfll'Wt1v~<f!LLa:tiu11~t1a~ 
1 

r ~ II :: 

Lai.J 6 fl11i.JLLtl~LL"j~LLa:fl11i.J'Yl'U'Yll'U'llil~~LLa:tf1J11~tJa~ 
" 

.ol "'A "'A"' 11 ..f• t1"'1 11 
Lfl~v~L"jfl'U'11lil"jU'11'Uml'U : Ln1Cl'Yl1~11J "jU ~ 

Lfl~a~L~vua1wiua1irn~1u : 1~:n1~1uLt11anna1 
..i .... ...$ .,.J., "'1"""' 

Lfl"jCl~L"jCl'U'11lil"jU'YJ'WfitnAtl : ~:"jULL'llfi 

..I 4 ...$ "' .J ov ov II .f., 
Lfl"jC)~L"jCl'U'11lil"jU'YJ'WfitnAtl : Lfilfl"jULL'llfi 

. Lfl~Cl~L~Cl'UVL1JfiU"j:a~~ : ui1i"Cat11: ·: .. 

...i .... "' .r 
Lfl"jC)~L"jv'Ualt>l"jtu: : Ln1VLLfl1 

i.Jan.1414-2540 Lfl~a~L~aua1t11i'ua1irn~1u : \lin.tu~v~ 
i.Jl~"j31u~a~nw'ri'fl~a1t11n"j"ji.Jdn1t11u~~u1~altf'ti'm;Ja~1n~n1il1t1lutl"j:LnA LLa:rnna1"j~vltlifLtJmLu1m~ 
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ASTM D 2240-95 

ASTM D 2583-93 

.DIN 53456-1973 
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ISO 5970::....1979 
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)Jt)f). 1494-2541 

' 1. 'll6'lJ'llltJ 

"" .., .. .J'. .. . .J .., .., .J., 
1.1 iJ1Vl'l~1\H·JaVlflnJ'1B~H'f1l1fi"l''li.J'Unl'H'UVI "l.l'U1VILLa:anrurnfl11i.Jfla1VILflaB'U 1avi fl(lJG!ffHnJ::l'JVIB..:Jfll'j ... . . . 

Lfl~B..:JV1muLLa::ila1n m'lin~1Bu1..:JLLa::Lnru'1~via'U ua::m'lnviaBuLfl~B..:JL~B'Ua1w~·uam"Uf1mn 
l~::L~U'U 

.... 
2.'Ufl'UtJUJ 

fl11i.Jl1"1U'lJB..:Jfhihm'UmVl'l~1'Uc.JaviJiru'1BVIGf1Vln'l'li.Jil ij~..:J~B 1i.Jif .. . 
..,; .... .., !:! ...... .J '1-1"1 .J' .. ' ..... ..,. .... doi';"I 

2 .1 Lfl'lB..:JL'lB'UGfll't'lU~fll'U\"1mfl : LVl::L'lU'U 'll'..:JVIB UL 'Ui.11Gl'l~1'U'U'OJ::L 'lUffll "LVI::" l'ti.Jlutl..:J LGl::l'J Ltf L 'UGffll'U .. .. 
. ftnl:fl~l..:J 1 l'U'l::~m'UL~U'U~LL~B'UUla tl'l::tli.Jflfl'lflVIBtii'U tl'l::tli.Jftn'lflVIB'UtlalU JJliUi.Jfln'lflVIB'Ui'U • 

.. ..,; 
3.1 'lJ'U1VILLa::Lntu'1fl11i.Jfla1VILflaB'U 

3.1.1 . "l.l'UlVI 

t "' ' tJ .., ' .Joi.,., .. .1.J .J 
vi::LLU..:JBBm 'U 6 'l::VIU"l.l'UlVI Vl1i.Jfl11iJGf..:J'lJB..:J'l1..:Jfl1Ul'I L"lfBl..:JB..:J Vlli.J'lul'I 1 LLGl::Gl1'l1..:Jl'I 1 u u 

113-11m11V1 F111mfmvu6"i::whn::;uvu1vi F11waweNi1-mwrhiana~ mwa~veNetl111~w t.l"i::u1cu , " " " 
'I".. .¥ J, .. ,J' ., lJ .. . • , .. !'1 1t.1 

Fl'JWif~LV/:: mwif~WUW~U~LnW "i::V/1J'lf'IJLWU ua::aw LLU::U1L'ffLuU V/Wfl1Flf.JU'Jn 
" " . 

n. 
.. ..,; 

3. 1.2 LnnJ'1fl11i.Jfla1VILflGIB'U 

3.1.2.1 f111·i.1~..:Jl~:: (h1) 'OJ::flmVILfl~em1vi + io i.iami.Jvi'l 

3.1.2.2 fl11J.Jfli1..:Jl~:: (w1) LLa::m1im11l~:: (l) "il::fla1VILfl~B'U1vi ± 2 ilaaLi.JVl'l 'OJ1flLLUU~tl1'Yl'UVl1i 
m'li'vi 1 t-ri.J!}u~vi1i.Jia s.1 
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' I •• 
: I 
I 
I 
I I 

• I 
• I 
I 
I 
I 
I 

' 
I 
I 
I .... T ·------- ---- -

w, 

3tJ~ 1 'UUlYl'lltHi~:; 
(~8 ·~ 3.1.1) 
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' 
fll1Hn 1 'U1fl~'UtH lfl':: 

(ti'a 3.1.1) 

"' "' .. ... ... 
1 ::tru'U 'l..llfl t'!'ty"1f111W JJ~ 

1 2 3 

' .Jl"6' .. fl11JJ~'l'Utl'l11'101V'YI 'II' Htl'I 1 050 1 200 1 370 

hi fl11JJ~.:i 1~:: 480 540 600 

~ fl11JJ~'l~lt'fA'UVmh.:i 1~:: (1.J;l10lfltHl"'Ul) 370 430 490 

h3 fl11JJ~'l~lt'fA'llti1.J 1~:: (1.J;l10IM1l.V1) 350 350 400 

h4 m1JJ~.:i~1ffFi'llv.:i l~:: (u;11011nh1iG'~) 250 250 300 

. "' 
WI tnlJJfl{1.:i~lt'ffl'U!l~ l":: 400 

I fl11JJv11~1qfl'llV~lK:: I 600 

W2 fl11JJO~H~1'("tW~~ii. (tl lil,,~ft'!l"l.Vl) 440 

di fl11JJan~1q"'~~11~ ct19mu~ ft'""'"',> 250 

di fl11JJan~1cr"'"~~;4 .(tJ111Gi'ff,r,111Y~> 330 

1 .;r 
J1NWU19J hi r~'J?nifun~PJEJU~UfllH,UTlt 

CV 

4.la~ 

4.1 i'a~ • 
4.1.1 1,j 

4.1.1.1 LLrJu~u1,ja~Tiil~a~·nu : fl11i1ttu1LLtluthumn~ m1i.i i.iao.876 

4.i.i.2· LLrJu~ul,ja~Tiil~ri~n::ao: fl11i.ittu1LLtluthumn~ m1i.i i.iao.877 

4.1.1.3 LLrJula1,jrl'~LL~~lil1JJ JJtl0.180 

4.1.1.4 LLrJu1,jr)~lil1JJ JJtl0.178 

4.1.1.5 LLrJulal-"rl'~fl11JJVl\J1LLU'U1.h'Umn~ giilJ JJtl0.966 

4.1.2 1att:: 

4.1.2.1 ' d "4Cil d LLc.J\JL vi a o o aT') ~ La\J 

4 

1 540 

670 

560 

400 

300 

mm. 1494-2541 

5 6 

1 650 1 800 

720 760 

610 650 

450 500 

350 350 

l'ia~ihhutl'j::oaun~Lflijm1i.imm'jl1\Jc.J~vit1tU'1tlmaiV1n-fii.i LLrJmV1aooa1~~L~u (luo'jw~J~ 
1irnm'ji.h::m~n1viu~mlil'jl1_u~~mh1 l'1Llluhlm1i.i ns G 3141) V1~mnarnvi1LLa::V1u1 

hh!aaoi1 o.s iJaaLiJlil'j amiuLLrJumanoa1m1M1~uio LLa::vfu~uiol'ia~V1u1 hh!mmi1 

o.6 iJaaL2-1m'j 

4.1.2.2 
1 d v...ce " LLc.J\JL V1anoa1'j~'jf1\J 

l'i'B~ija1utl'j::oaum~Lflijm12-1 2-1an.s2s V1~mnarn'Yl1 
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tlt>ft.1494-2541 

4.1.2.3 
' d ., 

r1m1·rnnmn 

~r:i-:Jija11Ju".i::m1um-:JLfliforn.1 irnn.101 ..,~mfiarnfi1 ua::l1in li.itl'r:iani1 i.2 ijaaLJJ{ij".i 
... .... .. 

4.1.3 L".i'lf'Ua-:JLfl".il::'H 
... .... .J., "" .Joi.,l ... .J... ., , ., ""'..J l ., 

• fl1".iJJ~tuamitu::Y1{;l~m".iL'HJ.11::ai.inmiur1 Ltl umtu'YILa".iJJLL".i-:JV11a Lmm1 f11".ii.iu1uc..iai.it1r:i-:J mLm 

hitl'r:iani1-i'r:iaa:: 30 LV1ai.i1a ua::"Hu1 li.itl'r:iani1 3 ijaaLJJ~".i 

4.1.4 LL~1JL'YlrlTIJJLY1(;1~-:JLLaijL1JVI (fi1ij) l~Llluli.J Vl1JJ i.ir:in.1163 

4.1.5 

.1 
m::Yi 

5. i.2 ~h li!a1u~i.ir:i-:J li.iL~u~r:i-:Jijf111i.iTirn~auua::~r:i-:JLflar:iu~1r:ia1-:Jtl'r:ia 1 f'I~ 
5.1.3 a1u~LU1J fa"H::~-:Jrll~LUUaili.i l~~r:i-:Jijm".illr:i-:Jnuaili.i ua::~1Lflar:iu~r:i-:JL~au aJ1LaJJr:i 

., 1 ' ... ' .J .J ~I .... , 1 ., 'i OI .J • ., 'i .J ..J • I ., ... .... ... ., 
5 .1.4 vir:i-:J i.ii.ia1uY1LL'HaJJflJJY1-:Jm~Lu1Jr:i1J(;l".i1EJ VI t11 L{;l::Yl'Yl1Vl1EJ La'H:: 'Ylu1uuaiat11(;lrJ-:JJJ1aV1".irl-:J'H".irl'HJJ • • 

Lm::~~~VILLilunui.Jmat11 l~:: 
~ " .c1 " ...J ,J._ " • I 4 .sm ..., "' " -. • 

5 .1.5 ".ir:im?fr:ii.ivir:i-:JL".iEJ'U".ir:ia u11J'YIEJV1V11avi::uLnam"H".imaV1aV1V1rl-:JVt~LLuu v • 

5 .1. 6 l 'Ufl".iW~ij~uin ~uin~r:i-:JLUVI l~a::V11n 
J' II "i° OI .J • II c., II .cl cil 4 CV cal .- 4Cltt. - ~ l'J 

5.1. 7 wu"Hu1 LVI:: 'Yl'Y11Vl1EJ'Vimavin vir:i-:JJJLfl".irl-:J"HJJ1EJ"H".irJafYam:ttuLLa~-:Jtl1JVJtta-:J'Via1a{ijn'YI Lt1"1 

m".ir1V1ar:iu l l1'liilV1am".ivi".i1~-Wil~ 
. .r 

5. 2 m"1tuf111i.i?fu 
..,; I .J ~I 1 ., ., ... J:' 1 ' .. ., 

LJJrl'Yl~ar:iuvi1i.i i.ir:in.930 aiu'YILuu i.ivir:i-:JJJfl11JJtl1J JJLOU".iaaa:: 15 

5.3 

5.3.1 n1".i~~LLil1J 
..,; ., 

LJJelf1V1ar:iuvi1JJ ASTM D 3359 method B LLa1 

5. 3.1.1 ~1Lflar:iu 1ir~::..,'1vi~~LLflum1 lV1'1i.iLnu-faaa:: 15 
-

5.a. i.2 ~1Lflar:irn l1anna1~::..,avi~~LLflum1 lV1'1i.iLnu-i'eiaa:: 5 • 
5.3.2 fl11JJl11J1 

~1Lflar:irn l1anna1~r:i-:Jl1u1 hltl'eiani1 20 li.i Lfl".iLJJVl".i (am1'ui4'u~111alu Ltlu tir:i-:J~uin) 
n~".i'Ylviar:iu 1 ~li1 lV1am".ii'vi ~1mfl~r:i-:Ji'vifl11i.il1u1t1 a-:JYJ"mfla au~1 LL uu l1f..,an~1"1tt cHn".i::LLa1u 

.J"' 1" Q 4 1 'j d ...... ...; .J Q I (eddy current) 'Yl1~ via::rna~fl-:J 5 JJ Lfl".iLJJVl".il1".itl1iit11J'YIL'YIEJ'lJL 'Yl1 
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J:ltlfl. 1494-2541 

5.3.3 fll'ji'.18-:JnuaihJ 

Lrl8TI~a8U(;l1JJ JJ8fl. l l 83 LLa1 U~L1CU~aLA~8ULl'tanna11J1JJLLa::U~L1CU~~1L\1anna1Ln~ailJJ 
~8-:J 1ihnu 3 ih:iaLJJ(;l'j'11mauTILLfl-:JJJJJ~;j~ 11 • ... ( ... ., t el ,J • ., 1 " di c:: " 4 ~o.. 4 g 

5 .4 A11JJTI'lJfl1'jtJ~'ll~ Lwvn::~1l'tu1 (;l::'Yl'Yl1~1a JJl't'jm l'tanmnLAa8U11'j\Jtfl't'j8'1) 

Lrl8TI~aaumJJ JJ8n.285 1aJJ 32 t~al-A'tl1l'tunn~ 1 200 ni'JJua1"j8fl'll~;j~~8-:J 1i.i'Yl::ail-:J1.if 8127 
v • ... .r d ., 

l't'jflL um l'tanna1 

5. 5 A11JJLLtJ~tJ8-:J~1l'tU1 t~::~'th~1avrn1a~n (1JJ1itJi1mL~'UL'Yl8TIJJL'lf(;l~-:JLLailL'UVI) 
..i "'"ta/do ti .111:111.t.cti.. O...::il ti .cil d1'" I 5.5.1 LJJ8TI~a8UV11JJ ASTM D 2240 ml't'U1 (;l::'Yl'Yl1~1fJWa1a(;lfl warn'Yla'U Vl8-:JJJA11JJLL'll-:J JJ'U8fl011 

40HoD 

5.5.2 Lrl8TI~a8U(;l1JJ DIN 53456 ~1l'ttl'1t~::~fi1i1awaia~ntwatw'j~au ~8-:Ji.iA11JJLLtJ-:J1i.itl'8ani1 50 
0.. QJ' ' 0.. 0.. 

'U1(;1'UVl8(;11TI-:JJJaaLJJVl'j 

5.5.3 Lrl8TI~a8UVl1JJ ASTM D 2583 i1flU1TIAaaJJLW'jaL'lf8{~1l'ttl'1t~::~fi1i1atwarnaLV18i'La~JJlmui1 
~8-:JiiA11JJLLtJ-:J 1i.iu8ani1 40 

5. 6 fl1'j~~LLU'U'lJ8-:JLL~'UL'Yl8')1JJL'lfVl~-:JLLailL'U(;I ( cl'1l-lf'fi1~1l'tU11~::) 

Lrl8'Yl~a8U(;l1JJ JJ80. l l 83 LLa1 LL~'ULTI8TIJJL'lf(;l~-:JLLaijL'UVl~8-:J~~LLU'UtlU~1l'tU11~:: t~a~8-:JTI'ULL')-:J~-:J 
1~1i.itl'8ani1 430 il1iu 

5. 7 A11:JA-:J'Yl'U~mLa-:J ( LUW1::ri1'U'll8-:J l~::~fi1i1m ')ra'Ua-:JLA')1::t-f) 

Lrl8'Yl~a8uvi1JJ?l8 8.2 LLa1 A1lJJLLvin~1-:J')::l'ti1-:J~u'Yl~a8ua1uitlii'uua-:Jnua1uftli.i1ii'rnLa-:J~8-:J 1i.i 

... 
5. 8 Latlfl')Jl1W 

Lrl8'Yl~a8uvi1JJ JJ8n.1015 LaJJ 1 fl1'jl'J~a8ULL'j-:Jfi'j::fi1luLLu1~-:Jt~ali'LL'j-:Jfl~ 450 il1iu ua:: 

fl1'jl'J~a8uLL 'j-:Jfi')::LL'Yln luuu1'j::iuua1 1~::~8-:J 1i.iaJJl't~8'll11~::~8-:J 1i.ia8aiu'11nl4'u 
d 

5. 9 Ai1JJLL'll-:JLL 'j-:JLLa::A11JJ'Yl'U'Yl1'U 

5. 9.1 LL'j-:JaU(;lfl'j::fi1 luLL'U1~-:J 
"' ·1 ~ ..r.J ..,.Joi., 

5. 9.1.1 LL'j-:JatlVlfi')::l'J1 'ULL'U1~-:JU'UW'UTil'tanTI Ltf-:J1'U 

Lrl8TI~a8uvi1JJ JJ8n.1015 LaJJ 2 t~ali'LL'j-:Jfl~ 1. 250il1iuua11A'j-:Jai'1-:J'll8-:Jl~::LLa::~1l'tu1 
t~::~ 8-:J 1i.i?fl'j~ Laal't1mLa::~ 8-:J8a1 u a1nw lti-:J1u 1~~ 

• v 

5. 9 .1.2 LL'j-:Jai'ivin'j::fi1 l'ULL'U1~-:JLU'UL1a1'U1'U 
L~8TI~a8UVl1JJ JJafl.1015 LaJJ 2 t~al"lf'LL'j-:Jfi~ 20 ihiu~8Vl1TI-:JL~raLJJVl'jLLa1 fl1'jLLB'Ui1 

a-:Ja~ lmLu1'YILLfl-:JJJt1t18-:J\{ul'ttl'11~::~8~ 1i.iLnu 3 ilaaLJJ(;l'j~8A11JJm1 1 ooo ilaaLJJVl'j 
'U~ " :., ~ •• 

LLa:: 1A'j-:JaTI-:J'lJ8-:J tvi::Vl8-:J 1JJ"lf1'j~Lafll't1fl • 
5. 9. 2 LL'j-:Jai'ivim::ii1 lmm1')::iu 

..i I t l" 4 
"' II .J t°" II LJJffYJ~a8UVl1JJ JJ'flfl.1015 Li.m .2 ~u 'lfLL~-:Jfl~ 600 'U1Vl'ULLa1 A11JJLUU-:J~U'U~-:J'f~'lJfl-:J vi::Vl8-:J 

hiLn'U 20 ilaaLJJVl'j LLa::lA'j-:Ja{1-:J'l18~l~::~f)-:J 1i.i'll11~LaUl't1U 
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5.9.3 m'l~fln'l:unn 

Lrlan~aau~1ii iian.1015 Laii 2 t~aih:a:~nn'l:unn 300 ijaaLJJfl'lLLa1 lA'l~afl~-na~ti: 
atln'lwtli'u'l:~u ( d'1jj) ua:ia~'lt>~"H~ali'iitlaia-n1 ti: ·(d'1ij) ia~ li.Jti-,~naEi"H1a • • • • 

" ..I • l .., 5.9.4 fl11JJa1LUtl~'OJ1flLL'l~fl'l:fl1 ULLU1'l:~'l! 

..I . I o l: II l II lW II 1 'O ~ 
LJJt>n~aaUfl1JJ JJtlfl.1015 LaiJ 2 'OJ1U1U 30 000 A'l~Ua1 A'NffTl~!.1£1~ tt:via~ iJTfl1~L'1fJ'H1fJ • 

" 5.9.5 m'lLtJ~tJ~ua:LL'l~~~auin (d'1jj) 

Lrlan~aav~1" JJan.1183 LLa1 iuinvi'a~LtJ~tl~ ltf~1t1utt::ff::t11n \LfttLL'H~~iuin~a~ hiLnu 

20 ihiu 
" 5.9.6 A11iinun1utrn~auin (d'1jj) 

· Lrlan~aautl1ii .iian.1183 LlJu~1u1u 80 ooo 'lauua1 iuinvi'a~e~A~ltl'~1u lfl'fl1JJtln~ LLa: 

LL'l~~~iuin~a~hiLOU 20 ihiu 

' <l!l 
6~ &fl1t>~'t'l2.nr.1ua::tunn 

6.1 fili:nni1 mh~tl'aa~a~iha-n afllf'l 'H~t>Lfl~t>~'HJJ1fJLLW'll~:LBfJ~~a ltliflli'Li1u li~lfJ i~L'OJU • 

/ 

·en 

·. ,;.sn . . .· 

25 . 3l 
·70 

·· ·.-. 

"Hll1m\Jui1aaLii~'l 

fl1f/11JJ8~VENULfltflEJth~JJ1CU1Jitnu 113 cm 'ff1EJLnU 173 cm l'ffi.{fi'af171JJ 
" " 

"lJ.iLnu 113 cm" 'ff1v "LnU 173 cm" 
• t I 

-·~ ~ ~ lIJfl 2 ,,U1Allf.1tiJ'llMlfl18~l'IJJ1DllQttlQlfl 

(tia 6.1(2)) 
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• • ... .., ' ~ ".!' ... 
fll'HUI 2 1Z~tJ'U'U1~ fl'.n2.1q-1J'U8·:!1l-IJ01U'r11YtJH8-IJ 

.. 

fl112.li-1J'Vtl-1J'31fi~uth::2.11w f1112.1q-1Jlfl':: ua::i~u 
(ia 6.1(2)) 

1'::fl1.J'l.l'U1fl t1111Ju~ tl111J~~'l.lfN tl111J~~ a'-u 

' Fj'l.flfl-6'lh::1J1W '1.16~11~016 

..;, ,,~ " 
ll Y H6~ 1~:: .. " " l 'lf'Ufll1Jfl,. l 'lf'Ufl 11J fl,. l'lf'Ufll1Jfl'j 

l 105 i1hti-u 113 48 ~1J 

2 120 114 ti~ 128 54 ' 1J1~ .. • 3 137 129 (l~ 143 60 nnrn~ 

4 154 
.. 

144 (l~ 158 67 llfl~ 

5 165 159 ii~ 173 72 
.. 

1'1.161 

6 180 
.. 

76 
: .. 

1n-u 173 'U1l~'U . 
v v I iu ~ 

7 .n11vnfllt>r.1Huo:anwcnfl~au 

2.180. 1494-2541 

7 .1 tu lu~if 1-nnao~ t~::~'Yi1:1J1nia~mh~L~a1nu 1~u.lff')'nJifiL~a1nu ~'Yi1"H~mf~i.it1u'H~t1~t1tna 
lu1::v::na1L~a1nu 

7 .2 011ini1arhma::flT')t1t1i.iiu ll1LlJ'U lt1~ni.iu~um1ini1aEi1~~n1'Hu~~t1 ltlif 'H~t1t11:1J lti'LL~um1in 
iiaEi1~~u~LfiauLn1nuflmtnm1nmL~u~n1'Hu~ 11 

7 .2.1 fl1'lifli1t1m~LLa::fl1'lf.ltli.Jirnh'HiUfl1"1fl~at1Utl'U1~ amtru::,i'1 ltl LLa::Lfl~tl~'HiJ1EJLLa::\la1fl 
7 .2.1.1 ini1aEi1~1~aiiiai.1:1J1niuL~a1nuV11i.1~1u1u~n1'Hu~ lu~nTI~~ a • • 
7 .2. i.2 ~iu1ui1aEi1~ffiihtJu lt1V11i.1ia a ia s.1 ua::ia 6. ~a~ hiLn\JLat1~1u1u~aai.iiu~n1"Hu~ 

l .J ...... ''i"'. l: ~· 1t1 .. .J. 'UV11TI~fl 3 W:IJt{ltl11 LVlt'l'U'U'UL u'U Vl1iJLflW'1flfl1'H'U~ • 

(ia 7.2.1) 

' &f I 

'lJ'U1~1'U tl'U1~Vl1tlf.11~ 

&f &f 

Vl1 Vl1 

hhnu 1 200 2 

1 201 
... 

3 200 8 {I~ 

... 
3 200 13 Lfl'U 
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JJOft.1494-2541 

7 .2.2 m'lin~1ati1-:.1LLa::m"lf.lui.1i'ua1"Hi'um·rn~aautl~muff111t1i1J ffi'lLflaau~h fl112J'Yl1Jm'l'll~~~ 
" 

fl112JLL~-:.t'll a-:.1il1'HlT11~:: fil"j~~ LL i..iiJn a-:.tLL~lJ L 'YI ailm'lf~~-:.tLtail L 1J~ .LLatfl112Jfl-:.t'Y11J~ mLa-:.t 

7 .2.2.1 in~1ati1-:.11~aifiai.1'11n~1ati1-:.1~Lll1J 1t1~1t1mru'1~n1'H1J~luL~a-:.1an~cu::~11tlml'1'H~t1'11n . . 
I .idll Q.I o Q.I 

"j1JL~f.11n1J '111J11J 2 ~1 . . . - . ~ . 

7 .2.2.2 ~1ati1-:.t'Yln~1ati1-:.1ia-:.1Lll1J 1t1~1t1?i'a 5.2 ?i'a 5.3 tit> 5.4 tia 5!5 fa 5.6 LLatti'a 5. 7 . ' ~, . 

'YIO'llf.JOl'l W'1tifai11~d1Jli1JL UlJ 1 tl~12JLON'1flth ' 'U~ : 

1 .2.3 m"ji~~1ati1-:.1LLatm"laat1i'u~1'Hi'um'ln~aau.Lffa~~il1~ i:~c. P1111ml·u~~u.ttfl1,i.1,l'i~,,,~ 
7 .2.3.1 in~1ati1-:.11~aifi~t1'11n~1ati1~~Ltlu l~vi~i.imcu.;f~~~~utt~uL1™an~cu::,t1 ltJml'1 \,,;a~1niu 

Q Q.I • Q.I 

L~f.1101J'111J11J 2 ~1 

7.2.3.2 ~1ati1-:.1nn~1ati1-:.1it1-:.1LllultJvnt1.zia 5.8 LLat?i'a 5.9 nm1am'l ~-:.t'1ti1ai11~t~1J,f1JLU1J1tl . . . . 
.. .J • . 

~12J Lntu'tl'YI01'H1J ~ 

1. 3 Lnw.n~~alJ 

~1ati1-:.11~::ia-:.tL~u1tJ~ni.iti'a 7.2.1.2 ti'a 7;2.2.2 ua::ti'a 7.2.3.2 ~-:.t'1::i1ai11~ti1J'11JLU1J1t1~1t1 
... "' .. . .J' 

i.Jl~"j~11Jr.Ja~flCU'1fl~al'Hfi"j"j2J1J 

8. fll1'YIV!fftl1.J 

8.1 'll1J1~ 

111 ~ Q.I dQ.I 1" .idll ,Cf QI Clrt.~ I ., o I .J II 

'lfLfl"jtJ-:J1~'Yl1~ ~atrnf.l~fH 1 t1aaL>J~"j 1~i.i~a::am-:.t1Jt1f.l 2 ~1Lll11J-:.t'YIL'Hi.11::at1 ua1'llf.l-:.t11Jr.Ja 

LL~atvi1~i'~ 1vf fl'1il~l~ij~1LL 'HU-:.t~i'~ 1vfLWf.l-:.t~1LL 'HU-:.tL~f.l1fil l11~LWf.l-:.t~1LL 'HU-:.tL~f.11 
• t 1ct1dot1 Clrt.G# ~) 

8.2 m1i.ifl-:.t'Yl~~mLa-:.1 (L\l'W1::a11J?IB-:.t ~t'Yl'Yl1~1m"l'lf1Ja-:.tLfl"l1::lt .. 
· 8.2 .1 m"lL~~f.li.J~lJ'Yl~aau 

~~1~::~1ati1-:.1Lll1Ji1Jn~aaun1J1~hh!aani1 40 ila~L>J~"l x 60 ila~L>J~"l "311J11J 2 iu 
...... 

8.2.2 1iln~aau 

tl~u~~1i.1 i.ian.285 Lat1 18 LU1JL1a1 200 .a-11t1-:.1 
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illf'IN'U1fl fl. 

'IJUlYI 

(tia 2.2 Lrn~tia 3.1.1) 

n.1 

1::fiu fl1llJ\1'1'1ltNrj'l~ fl1llJff'I 1~:: 
4 ~ ., ; d 

m1mJ.:i'lltN .. fl1llJ\1'1l'IU 'Hl'llH 1::f'11J'lfUl1VU tll~ 

'IJUlfl 11.:imv~i~V'1.:iv.:i 1flv1h::mw " 1n'16 

l'lfU~llJ'1~ lCJIU~llJ~l l'lfU~llJ~~ l'lfU~llJ'1~ iJ 

l I 105 'hj1f1u 113 48 26 tl'41Jl"' 3 
4 
rt'I 5 

2 120 114 
4 
rt'I 128 54 30 1h::rtlJff01ll'1tlU~U 6 

4 

rt.:i 8 

3 137 129 
4 
CH 143 60 34 1.h::rtlJffn111rivuu"'1v 

4 
9 rt'I 11 

4 154 144 
4 
M 158 67 38 JJ 1i VlJff01l 1'1 VU~ U 

4 
12 rt.:i 14 

4 

JJ1iVlJff01l1'1tlUU"'lV 
4 

5 165 159 rt.:i 1,73 72 42 15 rt'I 17 
.. 

6 180 mu 173 76 46 
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