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[ PART A: Vocabulary

| Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then
| mark the correct choice on your answer sheet.

1-  This evening's meeting is one in which important issues would be discussed; your
attendance is -—————---- .

1) obligatory 2) didactic 3) relevant 4) explicit

2-  After a long ------- -— between the former husband and wife over the custody of the child,
the court finally decided to grant the custody to the mother.
1) contradiction 2) cruelty 3) squabble 4) hesitation

3- In Australia, animals are reared on crop residue, Without the animals, these residues
would have to be —-———-=- by other means before another crop can be grown—often by
burning.
1) deprived of 2y disposed of 3) resorted to 4) alluded to

4-  Unable to ---———- the tyrannical rules and regulations at the hostel, young Vivian thought
of escaping in the dark of the night.
1) scold 2) acclaim 3) bear 4) treat

5-  Why do some animals, such as humans, ----—--- to sleep, whereas others, such as elephants
and giraffes, stand?
1) require 2) snore 3) setup 4) lie down

6-  With sixteen vietories in a row, the Australian ericket team was looking quite unassailable,
but they were finally ----—-- at the hands of the Indians.
1} dispersed 2) vangquished 3) confronted 4) disregarded

7-  The salesboy tried to persuade the old man te buy goods from him, but had to give up
when the old man told him ——-—------ that he would not buy anything from him.
1) arbitrarily 2) haphazardly 3) unequivocally  4) necessarily

5- But he had become —------—- to the rush and whirr of missiles, and now paid no heed
whatever to them.
1) inured 2) rendered 3) constrained 4 affirmed

9-  The judge openly associated with racist organizations; nevertheless, he showed no
--------- in his decisions during his career.

1) uniqueness 2) dexterity 3) gratitude 4) prejudice

10- 1 don't have any explanation for his -——----- behavior at last night's party, though I'm
sure that he is quite apologetic about it.
1) credible 2) resolute 3) distinct 4) bizarre

| PART B: Cloze Passage

| Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
| cach space. Then mark the correct choice on vour answer sheet.

Where do such creative sparks come from? How can we conjure them whenever we want?

And why can that be (11) --—--—---—-- anyway? A complete understanding isn’t here vet,
(12) -----——--- neuroscientists are already on the trail of (13) ---—------. They also have some
good news for each of us (14) -----—--- to ignite those inventive fires. As it turns out.
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(15) —----m-- our own muse may be easier than we think. especially if we learn to make a
habit of it.
11- 1) infernally difficult so to do 2) so infernally difficult to do
3) difficult infernally to do so 4) to do so infernally difficult
12- 1) in spite of 2) however 3) nonetheless 4) but
13- 1) where and how does creativity arise  2) creativity how and where it arises
3) where and how creativity arises 4) creativity does arise where and how
14- 1) who has ever struggled 2) struggled ever
3) have ever struggled 4) ever to struggle
15- 1) wetap 2) when we tap 3) and taps 4) tapping

PART A: Vocabulary

Directions: Read the following passages and answer the questions by choosing the best choice
(a), (b), (¢), or (d). Then mark the corvect choice on your answer sheet.

PASSAGE 1:

Successful application of epoxy coatings to reduce the corrosion of a metallic substrate is
often hampered by their susceptibility to damage by surface abrasion wear. They also
show poor resistance to the initiation and propagation of cracks. The defects can also act
as pathways accelerating the ingress of water. oxygen and aggressive species onto the
metallic substrate, resulting in its localized corrosion. Furthermore. being hydrophilic in
nature. ¢poxy coatings experience large volume shrinkage upon curing and can absorb
water from surroundings. The pores in the cured epoxy coating can assist in the migration
of absorbed water and other species to the epoxy-metal interface. leading to the initiation
of corrosion of the metallic substrate and to delamination of the coating.

The barrier performance of epoxy coatings can be enhanced by the incorporation of a
second phase that is miscible with the epoxy polymer, by decreasing the porosity and zig
zagging the diffusion path for deleterious species. The incorporation of nanoparticles into
gpoxy resins offers environmentally benign solutions to enhancing the integrity and
durability of coatings, since the fine particles dispersed in coatings can il cavities. The
electrochemical monitoring of the coated steel immersed in different concentrations of
NaCl solutions suggested the beneficial role of nanoparticles in significantly improving

the corrosion resistance of the coated steel. with the FesOsand halloysite clay

nanoparticles being the best. The Sio; nanoparticles were also found to significantly
improve the microstructure of the coating matrix and thus enhanced both the anticorrosive
performance and Young's modulus of the epoxy coating which consequently increased
coating flexibility.

16- What is the reason behind the shrinkage of epoxy coatings?
1) Weak adhesion to the metal surface
2) Hvdrophilic nature of epoxy
3) Low resistance in high temperature
4) Dispersion of nano-particles
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17-  What is the main reason for the delamination of coatings in epoxy coatings?
1) Damage by abrasion
2) Poor resistance to cracking
3) Heterogeneity of coating mixture
4) Water absorption through pores
18-  How do halloysite clay nano-particles improve the quality of epoxy coatings?
- By e .
1) absorbing diffused water
2) changing the coating affinity to prevent water absorption
3) decreasing porosity of coatings
4) increasing coating resistance against cracks
19-  Which nano-particle increases the coating resistance against eracking?

1) SI10k 2) Halloysite clay
3) FexOs 4) NaCl Solutions
20-  Adding nano-particles to the epoxy coating makes it more --——----m- i
1) adhesive 2) brittle
3) impermeable 4) porous
PASSAGE 2:

Perhaps the best known example of stress corrosion cracking (SCC) in copper alloys 1s
the season cracking of brass, so-called because the cracks resemble those seasoned
wood. Exposure to moist ammoniacal atmospheres is believed to be necessary to
produce the cracking. but oxvgen and carbon dioxide have a contributing effect.
Cracking is fast in contaminated atmospheres, but has occurred under apparently normal
outdoor and indoor conditions.

Susceptibility to cracking increases with tensile stress. Stresses of 12.000 to 20,000
Psi readily cause cracking, but cracking is rare with stresses below 12,000 psi.
Susceptibility to cracking increases greatly with zine content. Allovs with 85 to 90%
copper are practically immune. and with 90% copper they are fairly free from cracking.
Two-phase brass compositions. such as 60 copper. 40 zinc. are more susceptible than
alloys with less zinc. The cracking is usually intergranular, but transcrystalline cracking
has been reported. particularly in the beta phase of high zinc brasses. As compared with
the brasses. other commercial copper alloys, as aluminum bronze, tin bronze. silicon
bronze and cupronickel show comparatively little tendency to season crack. although
failures are known, and sometimes the failures may occur in other than ammoniacal
atmospheres,

An acid mercury salt solution is sometimes used as an inspection test to determine
the susceptibility of copper allovs to stress corrosion cracking. Metallic mercury is
liberated on the surface and penetrates stressed metal intergranularly. However,
cracking in service has been known to occur in material which has passed the mercury
test. A better but more difficult test involves exposure to a gas phase containing
ammonia, air. water vapor and carbon dioxide. For reproducible results the temperature
must be controlled and also the composition of the gas phase. With this test there seems
to be no threshold stress below which cracking will not occur in time. This probably
relates to the fact that some intergranular attack occurred in the absence of stress.
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21-  Which metal makes copper alloys more susceptible to stress corrosion eracking?

1) Aluminum 2) Mercury

3) Silicon 4) Zinc

22-  According to the passage, what is the best test to investigate the susceptibility of copper
alloys to SCC?
1) Acid mercury salt injection under stress
2) Ammoniac gas injection under stress
3) Exposure to ammoniac gas
4) Exposure to acid mercury salt
23-  Which of the following is the most susceptible metal to SCC?
1) Aluminum bronze 2) Cupronickel
3) Pure copper 4) Two-phase brass
24-  Which of the following is the most suitable title for the passage?
1) Experimental Investigation of Stress Corrosion Cracking
2) Influential Parameters in Stress Corrosion Cracking
3) Stress Corrosion Cracking of Copper Alloys
4) Stress Corrosion Cracking in Zine Alloys of Copper
25-  According to the passage, -——---—---— .
1) atmosphere contamination is the most essential parameter for cracking initiation
2) stress is an important [actor to be controlled during gas injection test
3) SCC of copper allovs is observed in all ranges of tensile stress
4) transcrystalline cracking is especially observed in copper alloys with high Zinc
content,

PASSAGE 3:

The penetrant material consists of the tracer dye plus the vehicle fluid. The tracer dye
may give a color contrast to the surrounding. as is the case for visible dye penetrant-
methods. or a brightness contrast for the fluorescent dye penetrants, For visible light
penetrants, the dye is usually red in color, while for fluorescent penetrants. the dye
appears bright yellow-green under the ultraviolet light. The selection of petroleum or
water based penetrants is mostly determined by the circumstances of the inspection
being accomplished. On the one hand. water-based chemicals are not volatile, which
lessens the chance of explosions or the inhalation of dangerous fumes by inspection
personnel. Water-based chemicals, however, may have a deleterious effect on material
surfaces, particularly for the items made from steel.

Detection sensitivity is a significant factor in the choice of penetrant material. It is
not usually a significant factor, however, in the selection of water washable, post-
emulsified or petroleum solvent systems since most levels of sensitivity are typically
available with each system. The quantification of penetrant sensitivity has been of
interest to a large number of investigators since the minimum size of flaw that is
detectable generally indicates the penetrant fluid to be used. Penetrant sensitivity,
however. is frequently expressed in more general terms such as regular, high, and ultra-
high. Fluorescent penetrants are available in the full range of sensitivity levels while
visible dve penetrants are available at all levels except for the highest. The highest
sensitivity, however. is achievable only with the water washable and post-emulsifiable
systems.
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26- The working mechanism of fluorescent tracer dyes is ------w----- .
1) Brightness contrast
2) Color contrast
3) Visible light contrast
4) Vehicle fluid contrast
27-  The major advantage of using water-based penetrants is -——----— .
1) Better visibility under ultraviolet light
2) Not producing dangerous exhausts
3) Not bothering the structure of the circumstances of inspection
4) Higher sensitivity compared to post emulsifiable systems
28- The limitation of visible dve penetrant applicability is ------——-- 5
1) The explosion probability due to their volatility
2) Not being able to detect very small flaws
3) Making stable emulsions with system components
4) Non-reproducibility of their vehicle fuids
29-  Water-based penetrants are not recommended for steel surfaces because of ==,
1) their lower sensitivity
2) their damaging effects on the surface
3) their non-volatility and possibility of making dangerous fumes
4) their light reflection behavior being out of green-yellow wave length range
30- Based on the text, -——-—---n--- ;
1) petroleum-ased penetrants are more applicable but more dangerous
2) water-based penetrants ale more applicable and less dangerous
3) petroleum-based penetrants are more applicable and less dangerous
4) wate-based penetrants are more applicable but more dangerous

i it bl ;o il ¥ lmo ST o I pigoe o8l y) 8l

Pl 1,80 g0 dady 10 31 pladle oS eljlas T

ox—F
. —Fx+ Yo
lim | — =\ (or#9)
X—a0 =Fx—=A
-1 (¥ -f ()
¥ (¥ YT
eﬂ'.'.i ?Eﬂ‘.i
il plas . —rd]'.— - fd! wybe fols -TY
X ax
X+ OX—5 ox
?Em: o Tem\ e\
o'x X
X —1 o+
— E{:x {'f — E[’!K {‘I"
o x X

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

YV douine 254F 2 el g e | iy

@ gin x"

LS PR I dx 800 ade —YY

—=
— (Y
™
i o
n
nm (¥

I'I
Pl llne (51 50n . z e 5w e X ypolio ala (gli g -TF
{n+'|]{1rx+\]

X == ()
A

x=—— (Y
v

\
-ty <—— (T
5

}
X> ==y X <=\ (F
o

'H"T
fowsl plas P =z, x2y x 2y xZp x... ke fol> ail z, = EI{_;" R A o
v
=¥
1(r
= 1

Fil plaf sl 1 5 slas cxyz = F{x+ v+ 2) 2l & Loilios dlolas —YF
(xy—x7)z, +{}rz—x}'j23‘. =XZ—YZ ()
YZy +Zy =Z (¥
X7y +Zy y=%z (v

X¥

\ ~ Y =0 (F

(ol gramas 322 =[] ) St has I = I [x+yldxdy st ol vy
[xHyl<
Jr o
=W
V(T

~Jr ¢

*»

kel g Gl bl § 90 it yf (et JUS 90 3] Gibsbidal § Hhed! oui g



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

A docduo 254F 2 el g e | iy

Tl plaf 318 18 =T bgyie Jo15 48 P= ¥ 55 pui i phomd Caolue YA
T

()

+|= |3

r

(Y

T (F

Jaoo

Tj— s T et |+] l—fj j+|\. Jl-&yﬁmt.q‘#}ﬁffx h vE) sl uﬂ,ﬂwﬁ -T4
Putaad plt =TT JH R 1050 gz 30 ot iiten
=
M 7
w5

'\l

B2

:
IR

ol

=1%

¥

Ol b JBe 9o S0t oSr=y of par. f(r.0)=rcos0i +rsin0j + 0k Mgl gy —Fe

Tl plas walils (X, y,2) = ‘rq,,l'x" +y"
ALIEN T
v

T—n{‘ru@—\} (¥
-

Torfr=1) o
-r

E{w‘?—u} %
£

(r

B

(i

\ \
Tl s (FX YT +I}dx+ (rx'y' - ;}d}' =0 il pisd dlolas osas wlas  —F)

xry* + In(ij =
¥

¥

x' W 4+ In(= =)=¢ (¥
X
o Y

Xy +In(=)=¢ (¥
X

X
X'y +In(=)=c ¥
\I

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

4 o 254F o iy 3 rian) (quosigs

X

Sl glaf ¥ =Yy +y = - dolee pogas Ulg Sy FY
1+ X

e

N T
=——e*Lnft+x" )+ xe* tan"x O
¥
L] T =
y=——xe*Ln(i+x j+e* tan ' x (¥
¥

il =
y=—e " In(i+x" )+ xe* tan” x (¥
»
L, i I
y=—xe" Ini+x ) +et tan” ' x (
?

AT A ke bl anils €7 SINX O g0 4 s b 0 YT HY HYAY HFY =0 el s Aslee F1 FY
e
—f
—r (¥
T .[T'
T (F

ﬁ,uc.-;,.adq-{.:-,:”+x+%}y"+ x+r}_,+r Y e Fil o Aolas Llgs ol Sen slad ZSlus -FF
X—o X+

(o>e) fcul plaf X == ddadi Joo g

=I5

\
(il sl liug (1) J'Jsﬁ-'-ﬂsL{F]=\E?‘h'-'ulaM-lfm}°} —ET.-r oaSne Y oo —FO

!
§ {t} § —;{1—"1] v
—u rmm— {
i St — o

5
—{t—o}

\ \
e i L4 {'f
vu“{ }:;n'm[l—aj ¢

\ \ %'
=g (1) R o

v m

L]
ll.J i) : ::_"‘ (f
e

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Vo dmio 2 el g e | iy
o
Giidiieg [ " R )
ficl plas” f(x)cosvxdx jlade .ol f(x)=— Z-——-—Ilms‘rnx A =¥
2 » n=i “T-
_ i
.,..
.
&
T
&
LI
r
¥ Tl plAT 3 Alieas (Steady State) Ul Dl -FY

u(yt)=o
u, (1) =114
u(x,o)=1(x)

X Uy, —VAAXU, + AU =1,

v(x)=1r90x 2 —raax T
vix)= Vraax S —yraex T ¢y

v(x)=1raex Y —yraax T qr

V(X)) = 1TEK S yraex T (¥

a ez WXy g VEXHY st pedd ool b Auyy +YBuy, +Cuyy = F il yiss dolee -FA

ot e 1y Uy (x,0) = €%, u(x,0) =€ dylyd 51 os WK Y)=Q(X+Y)FY(X—Y) g
Vsl pldd | Lol Dlg

u(x.¥y)y=cosh{x=yl+sinhix+x) {

ulx,yy=cosh{x+y}+sinhix —v) (¥

ulx,yl=cosh(x—y)—sinh{x+v) (¥

ulx,yy=cosh{x+y)—sinh{x—-v) (¥

Jbd pillae Cyp 4 C) lasajls 42 5!JS_;;anf(z}=y-x—Tixr£fﬁg I= Il’(z]dz JISsl jlade —F4

(.

AY Sl AlaF amls
l_A.M'lll' hMIH_j
C, \ti Y—i 0

i v
———i (¥

C & Yor
1 i—1

> X

% v
—i— (¥

¥oor

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

W amin 254F P | P vt [T

i

Call sae 0 0) Tosl plaf XY dmie o U+iV=w =Sin T2 Ul Cai UV dxie I U=C b paal 8-

(el
¥ ¥
¥ :
A =4 ()
IS ¢ ¥
3N C o©0s8 C
kS A
A
cos € 5N €
k3 ¥
X
B S
B ¥
5N C o©O0s C
1 ¥
f X
Y - = (¥
T
cos © 5N C
¥ low Silie g Slelooge

togai hias o plai oo 1 @35 il b plas (B —B)
ol sles 351 Gl s 58 s a3 ()
3 To 5l AL cles 3 518 Jlad auldl(Y
Vi polia 4y jLid 2al58 e g ) Vel il 4 pane a5 (T

A olie 4y JLiB il e g B N 1 A0l 4 bis pals (F

i lee slod 1 0gd 0 ool (Tl ey I YVOC )0 o sleo ool o (BB 0 5 o F sl oY
bl Slagld i sl il cass ool Bpae oyle Jilas wadb TOKW 301 4l W31y —Y°C
T
Foa (Y
Y (T
8 (F

3903 o 4. CpOYR 5 YooK ddsl sl b Il JI sl dao )3 A0 jpus e S Sy gl (B254 -0
il (gl Aoz jgeupea (9] 51 (o295 51 (glod 0gab 0a 08 pid gl JLAS plp A U
(=)
5o ()
Boso (Y
BOS (F
V¥ (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

T amie 254F P | P vt [T

FooK closg Vi =Tm' pas PN pons g AooK glod jlcull HLid g s s oS3 50 Jbual I8 —4F
Tl o1 U (2l (1,351 pki 3l € =Y0R o319 o) 51095 00 0y
\
AS==vaaRIn= (}
L

AS=-vaRInv (¥
AS=+Y0RInv (¥
AS=rRIny (F
Tams o 5Lii 395 PV = RT) Jboul jlad;y ol wiemig plaf 0 -84
av

La o5 T i =——[— =0 {'||
Juesisn! Epdnls cupe \FKEP}T
_ aT
Ol Jo) o=y {Ejh =8
] L -.~.f-'='=’iTP1'|' <o (¥
[
i\
oz bt i = (Ep <o 8
vV P

bl 5l Looged iyl 8 50 o U5 (0108 o (59 e (P+%}[‘~"- by =RT [yl dl> oleo jl 5515 —0F
il @S il Lol a8 50 5 ol T Ol pii Sl gt dacie Py Ve kil Py LY Ayl
(du = [T(E]V . P]dv;
}
AH =({P,V, - RV, I
i v e
Al :{\F,—h}t‘vv—h}+{PrVT—R‘r’,J (
Y. %
AH = (B Vy -P V) +a(—-—) (7
(P Wy 1%y {v v

i k]
]

b Vi—b
S co 1) 290 plas -~§-.-.-=1--:-'raaf p9d pgild —av
35 Sy pe gslen Toa Tl T sles g9 G (oa8ly i s S (COP) g e OO

AH = (P Vy — F‘\-’}{ ) ¢

B d Lz ad dlﬂ‘-} e
Dyl pie Codl e (Heat Pump) &) com praee S0 gl (COP), o5 ades wu 2 (F
R B PR e | S Sy Sl ‘_5&.5.;.3[‘..% doas L Eg_;;ﬁ' e (T

s JUE YL gles & yicomsl 80 5 LoyF s Kma 36,0 (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

W oamio 254F P | P vt [T

e d B ik d Gl s ol 58 a5 (g puds Ay @ A JUil 5 Jas My sole Vg e 0 A e —0A
U s o b 1) gt ol laS0 530 g0 o0 50 5LEd g Lo ol et B Ul 518 ool ‘FB =T\-‘rﬁ
LMasl g il ponii e go (Bl i (L3 jladie pylod 3o Les o5 55k & igd balse (550 93 Sligiome

[ll’l \rﬁﬁﬂ;flﬂrﬁﬂ Fog aales Ko plaf uly .&Smh

Rin(n+ofng) (¥ Y oRT(In s +1ng) ()
RT( 42y e R(ns +5/Fng) (F
ny np

B3y pa gl agsand I Yoo K sles Comi g 5l o0 jquad S oyl Yom /8 Cucpu g FooK slescamilea -84
(ol Cp = 1K/ KgK 192 850 sbo,®) fomd M /S Wz 0jpud jllgn 29)5 Lk
W
Yo (Y
YYA (T
FFA (T
b e LA COy L 5 CO Iy Joilio wdgi ) (2515 sl Lol o) o leands sla sl 7
(a).CO+YH, - CH,OH Ah®, vq, =-1,4k] / mole
(b).CO, +¥Hy, >CHOH+H,0  Ah°j ., =—F4,6k] / mole
(). CO+H O - COy +Hy
Tag dalys juiz K/ mole s p AD®, g, STy clo S
—VEVE ()
—FEF (Y
178
+YF,F (F
lp b oyse Glai gl o ooliiwl Jlew 4% jefmy g pSojlil slp 55 b Billae egSiany Syl -F)
(L>>R;, R, ) sl plas o1 255 00 dilgiad fails o

(_E) Jle R po
4 . R,—R;
1T ¢ s
A : ’ YR Lpe” &
1 I ——
L ey |
E ! "E‘ mR?Lum po
k- fffff/:-/f/.lrz.a‘. I{U - I{I
I_..,. |
I“i : R Lum e
R Ry —Rj

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VF amie 254F P | P vt [T

m
lg——n'ia—T] Fl 4l g S 5o Gl cajduny Al g e -FY

______ - 5
I"f"“ Y\

r

0 f rald (T
kL n
Yoo

oy P = . Ih i . = & : -
Ay A ddaii L paslaiy g il ﬂft_" ol Joh Juew peais 33 9 20 PST (350 9)0 glgp jLad J1 7Y

Ywater == P10 Sl b yudz Z jloda 9 YPSi b

?

Air
] open rin ()
7 Fluid - vin (¥
XA A vy yrfto(r
?" — T
%

SG="¥,0

sl o A 3 ST @ (e 0930 ol Sgbiee B1uF SR Gl (ypde BI04 LS b ey S Bawgi ST FF
fomal jads B ddaii g0 dmsje g ogls sgpd oSewl sud Ailla aS0 aud Vel A-A jame e AT S

¥
P { Pressure) = nR
— Water Coppls Ty =——
o b¥ff Supply :
YR
f 0
A
Water Tt
h Reservoir roRo
n

WEAY. 1 Y:Rf 4
A-tT-FYHA R
B —£| mR" (F

doilons LilE o laes 250 pluf ((Hagen-Poiseuille) Jyes — (5o dolae ) eoliiwl b g aled 5 g8 36 £

$acunn|

sidl Ayl Lo S0 0 i ol b B S Sy ype Sl (L8 cal ()
Al b (i Sl S jpe STl Lid 2l (Y

el ol b Jlow o (Sl n jLid 3l (Y

sl Sl b Jlow S (SSbly in jLad 231 (F

*»

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

1 dzieo 254F 2 el g e | iy

Gglj ST ogye Y oF jo Yomm ol a0 08 o 18 oo g0 TIIM el ay (o g Alg) S5 o ol

N N
il — i Il el hS il A XY 0 = Jlw pgeatie iy g yd Fo ulad
m m

o
] 0
-

%
\.'f\:
Je o
end (F
a5 b & el (o Pl ol B L g algl A B g Jab 4 dlgd SO L1 IS0 il (g p Ay b tleS 0
i Ayl glad il gl i gl g (g sladlg) gl SBael y yb 1,00 5 Jolo jLid Sl g (20 o

L LJ“W"J"A%‘L.'.L{- -h.ll_r\tl JJJ{JME:W}& 49_'-;# -] ﬂﬂjlj IﬁJLL‘S"— ljlle»#;jﬁm.lﬂjl l.s:)'.ﬁirl;'lll}’-“'

Yol kPa 4y 4 5455 0 3lae jLid 4 nl,-nnﬁmr ;J == e .nll.o'ﬁmr sl soaya peluw bjladl

k

(20 F oo dudiedl « phicil 0 ol Jl g 5 50 1? ik o il g Sl Vo 00 E -l AL R PR
m

984 ()

\ Yoot b (Y

+ Vool b (T

Yoivs (F

Wl 00 g VM gl G T VM 2ae g YM Jab N AM gl 4 jbey S0 Lduiee s oSy

famal 033 3 g e 0350 31T AUl g0y Al ALl Wilgi gn (y joe 45 S 58 30 (A QLD (o iy
m
(g=44=)

5

YFS ()

A (Y

AT

V8 (F

-FF

—FA

=1

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VP amio 254F P | P vt [T

o] ol oyl 38 Sl ol g0 il o VP T 0 olbg el S ) EES g el Y

" - jai i SO P NS &

:/I /_ 0 el JAEZI o ol (Y

=», | e maly =, ilas (T
vl

U, : e bl gl CF
Iﬁ \

e 3 S 5530l

il 1#1-\: 1|¢J:_'||: Miﬁ i LUJ.'I‘ ¥
ipd pa SenlS | mla g0 cdoule elaadls | olad Bjladt (0
dmd ga ol mha g p) i) sladls ple alail (7
el dmles | e s wtazme (el (T
aadl e alarl Sl I Lds a4y Salis sasme (ol (F
i ol sl LS bl N seps Gl L g p) CnZn gl loges 8,8 i o b VY

et 0 s . FCLa| A RV e of oS 13}
a8 (T a8l malisl O
als o Al (F el Al s (T

My s Mg 5 M 5230 g sl oo ponti 698 Mp g Mg 00,8 o3 G130 b w33k i 3 JoS25 p0 VY
Tl i o i i il
FrS el ALY Fora el O
Fod ol (F Pibet o 25 (T
Sl plas 2520 5L0T Slasde SATSI” o jluital gdb - VF
C=7o g Ni=7o Y8 oy 5 J53 4L L 3¥es ()
C=1o;¥ o Ni=18 «J53 Ll L a¥eb (¥
C=ior g Cr=10 g, &by b o¥ed (¥
Mn=iv g C="o; Y0 .05 Ll L s¥si (F
B i ol (el 0 ) 355 iy Laails ) po  Fidnss o ) Zasl 8 SV a3 0 8 Jlade ulpl VD
SV gl plaanl 5l 3l 3 6 )1 astile Sl Dgmt s o i AT Rl g maleals 530 g9 312 90 pla
Tl a9 ool 1) 29 0
MnS FeS
FeS MnS (v
Si0, FeS o
8i0y MnS (f

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VW dzmia 254F

o eyl g ]| i

o 33 g iR Rl g o e Bainite jlade U oif oo Kad ails 83kl plad TTLT. jloged 8,8 i o b
T gt Gt @laS an |y

ez — i (Y el — AF 0w (b

oo = S (F Sy — S (T

Tl ot Ll Camlie Jalowe (T gl i 3F plaf 4o

NH:OH + H, O, - e slasLdl ()

CeHy(NO ) OH - )5 slea¥gs (¥

HNOy + Aleohol - 25 glesyes (T

(NH) 5,0, - sarmal o5 o855 a¥as (F

ol @18 e ys i 3 ol g€ b gla J5G 5 g0 40

b:MagxYacs

a:Magxiso

d:MagxYeo

IC=0f=c | JigwcCuinw—b C=e¥=a (\

ohd pend Zupile —d  YC=2f—¢ plailau, b WC=3¥-a (¥
S35 Casilows —d IC=o0f—C  gjgwcwie—b Il=of-a (¥
C=yy—d C=of¥—-Cc | Jjpscuts-b 1C=0/f-a (F

hlizo gl b wlpld )3 g 13gub oo RG] Sl plufay Leaile g o oo 1 1) o gloails b alls (538
fogdi o0 Jol> alaSS) 4z 0 571 5l

GbeSe e vap ()

GbeSa i« g, (F

talis s 0,5 (T

d.:l.-;'lq.-n.\'__-‘..:.u” {f'

-¥&

-y

-¥ A

¥4

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VA dmie 254F = i g ] e
sl g o b s pluiSas adais o jlogad - As
Yoo C |
L
e € m
o et L B+L
'I"'I"l,.'n'h'.'-";r
p+L
o+
B+?
Yol
Al-Pb ¢
Mg-Zn (¥
Mg-Ph (v
Mg-Sn (¥

035 g0 s | (e 3 guiige iy bl )|l plas A
g=41—Lnie) {}
e=Ln(v+e) (¥
e=Ln(t—e) (¥
&=1+Ln{e) (f

q’wl#.u_;[—:—tnridft.lﬁn J-_‘I_::,E\h._llj -AY

\III; 1

r Y T Y r roar

T[(G,L =0y) +(Oy = 0;) (0, =0y ) +7(Tyy + Ty, + Ty, |
(S (¥ il )
iy (F ey (7

(o 4 o 31) 398 cn Cratd Ayl 6105 by i i (AN YO, , RT 8 590 38 501 SaS &y AT

Ty By —By ¢ ¥x
— =} A
T

0 S|
=) ¢;:s:x+s:},+'l~fx}_‘.|{1.

Txy Ex —Ey Tx
Y Yyr AL
£y, —Ey Y L1

i
Xy jT e, +Ey +'rr.‘}_} (41

¢ "By y Yy v \
f )k (—=) b=y +Eyt Ty O
{ - v T(x ¥ Xy

Ty Ey —Ey Ty,
s— 4 (—=)t—(E, +E, + Y] (¥

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

14 amie 254F P | P vt [T

Eg pad b galorasli 53985 Jolis yialyl paf o8 7 oSl 33 —AF
S g Km0t Gt Sty il (g3 Jlos! ()
S S Sl 3 plrals o e (55 et B 58 505 (7
Sy g glee i (T
Lo olrali gomi g addgl Sl )5 (F

M. ’ X y
FuiS oyt aiaSe T e p ol gl g ool o Sl Jlius oF aSoih plaS go . SoGlil yo adi -AD
m

Yoo i yeco: FCC (Y
¥ae & A« BCC (¥
toa i A« HCP (T
Yoo 5 A« FCC (F

D b ey ) elBal (T dan AR
o8l gpn G o 1 G (b gl 3 (phiglh 93 Lol 335,00 B olend (15 )3 Il 25 > ()
gl gy ol domba 1o Laglh 5 S il o 3lis! gouate Il 5 vt 3 G e al (Y
28 e LAl 4l (los j0 LaglBgs ;3 g 4l 9,50 p0 Lo pleralli Jangi iy s aal 3 (7
g rrad Lt 3 Uyl ns bl iy m Sy Gl Jcm atild o 30 o B (F

iy plad X e B T 1005k 3 golo g b 10 A )AL 51 o Jloged R E I s LAY

lp g M o S polie plaf 51 BWire Drawing” e odgd all® 50 ey oo gLl & )8 paie
Yoaut oo oalinwl sau g plad 1 i F pu 5l 5 uf el

A
B/ ¢

>

Strain Aging 25, . Ti.Cr.Co.Ta ¢\
Strain Aging 255 . Ti—-Nb-V - Al(r
ppt Hardening zxw cgw, « Ti -Nb—V — Al ¢r
ppt Hardening s g, . Ti . Cr . Co Ta (f

*»

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Y+ amio 254F P | P vt [T

Wil o 0y 00) g0, 00F pgd g Jgl ol sla s (gl o s G0V 98 b 59y L T o Fejlal AN
P Els (i Cunig) fog winles JISul e wiz Lol gla i il v=9,F,E=YooGPa

[ET%

oy =0, = TAF , o, =4FF ()

Gy =17, Oy =007, Gy, = AOF (Y

Oy =0, Gy =8)Y, 6, =950 (¥

GT:n'-LTT:an"G'I:q'nG {f

Sl 3550 JEwblic W o) Slasio b el S5 cwil gl . Inglis welSial Jaed fmd F i ol —AS

b |

E=VeoGPa,y, =) LA, =T,8%Y0 m,C=Y,0Um (s9d 5,5 Py =8, ass)

J
m'

o b
O max il 23
Vae (T

Yoo (F

-~
L

i, .
fomal plas gl opl plfminl jlaie LT[‘I'H:] Sploposd ksl -4
Ya, ()

4
—a, (7
¥

Vra, (r
s e
N

S D95 g g 2SI

oY od .,i...u.v-" > s o e Juoee jo Lol el Jae ”i.......:-'- ok w38l g Jideale Oldes o ,S oYl o a3
o T :—; syl Buata o o | g 4Bl T

el =l

a5 =l (F

el = tals (Y

Leals - fals (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

¥ amio 254F P | P vt [T

Vsl gl oy St cllodiss Canilow gl -AY

P—(Z—T' @ l:=u

. OM |p
Sligand go-d el ST L-¢ wolad-b osladod-a()
cladzd-d b S L-¢  Slgasd-b ool gs-a(y
Slighad go-0 wladpwl-¢ kS L-b  wolani-a(r
e, ¥ - d wsligaid g - € walicd sl -b walgals-a(f

i 390 o/ YA b plp Jlye —ABomV Losily 38 foejp) g3Vl Algd b S5 guilf Cllis Cys AT

Ve i, il ] e TS Zangliic ] ot (iCacaa]
TAFo (A
TAd s (F
roao {'1”

Foon (F

3% & el S pd ) sloads 3F Ao AF
o 3l A Suad 2ed B,F e 4 gt enlS clblis sl sl asdsd jl laadl ALl muliEl L ()
A5 o0 STl phe oot 4 Gl i iaalad 4 ]
il Swals Jl g by ges wgalll SBli> 2l ol b g bl b o, ) & Jlea! (F
g gy Sl ol
S Saaglie a2t 3 g gl dploce Cgr (owdige dabl 2o b ol b o piige dabd Glil (T
VI ORI

Caoglis 28 ) i, oy Blie jo waild o soliiu] sownSl WY Gl oed Cbilis oy aF JIGE -AD
n_-r-"ﬁ"l-.‘ - g (Y

.‘54\5- \';7_5._,_..-‘3'91...5" (r
(s = okt (¥

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

AT ] 254F P | P vt [T

Tl ol T 390 50 Caiyd du ¥ g paig) E - pH jlogedi ayazgi b -7

f = HFeO; e = Fe(OH),.d=Fe" .c = Fe(OH), .b=Fe'" .a =Fe (\
f = HFeOy .e = Fe(OH),.d=Fe(OH);.c=Fe' " .b=Fe,a=Fe'" (v
f = HFeO; ,e = Fe(OH)y,d=Fe' " ¢ = Fe(OH), ,.b=Fe'",a =Fe (v
f = Fe(OH)y .e = HFeO; ,d=Fe" " ,c = Fe(OH),.b=Fe'" .a =Fe (f

liwe g olad 5l b ol sduae ol Cowl Jamliogld Fojes vy slp oa sl gl glf Sus Jooyd  -AY

V- PR,y oo o[ S X VR R gy 1| N IS TSP | PCv | PR O — by adlb e
AV TR gt S [T

Al - Al ()

Pl R (T

FI - RT

il - el (¥

1y A Gl ey g elaais ¥ das 94

Sblis la bl )0 ol (el a5 ey Sdliasles i gp00e A2IL3LE o) e valise gla il 0 ()
waol oe o elalasda | bIE aalEs 5lags gl sl

e gleal bwg fhgpiee Janl o5 wis o CaF gl s by pleal g JUE 605 50 g0 (F
S e g w3 gl DLE 120 ls ()l 5 Sl o

395 ol S5 Gapie Copu p ie] pib pas g 405 gl G55 Olii 95 egas e (F
g Gl (g 55 glap s ) S wlgi e ol @

Wl gad #Lid (5085 om0 S slaoYeh po Hy I jlis bl pae 5 bl pas o az g L (F

At atdly Clagac

$3gud cod 890 @l ds yamio o )loiudigr oY sh 59; p L GilS cbilis by Jles! -4
b 0 ekt s el ()
Hp B jlad Bl s pudyy pad laer OF
LJ"._..J}_! L'.:...:\....I aass 4 hﬂ.‘.’ﬂ.ﬂ L-,]‘,"""" LFIL._E {‘I"

3Ygh 43 (33g i Sgi (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Y amie 254F \.'l""" u.w_u“.l 3 u.i.p;.'r_l e el

Fuss i ol Isiie NiB0— Cr20 L7 cuil cblias o)) 80 0 3590 plad jgeas  —Yee
Jlma 13 (548 sl )
Jel=s j0 CIO™ (¥
Jal=s o CI7 (T
Jslze 0 Oy gas o (f

31 B b 515 & (wudS ypae ci3isl I Jpbmo ol 1 551 .ol €17 (a0), F™(8G) slaiigs 1o ot 1o
(sl Jo b plp Jolone pH) 2 o o2 ]

Fo(g)+Ye (aq)—YF (aq) E®=Y,AvV

Cly(g)+ve —1Cl (aqg) E®=\Y#V

Op(@)+TH (R)+Ye >0y (@+HOy  ES=\r5 V
Op=ST0
3l sl (8
ST y lh l5
ST g 5 (F

Fiomd yfan B plas 40 718 ol (g lagf oy ledbl 4y azgi by VoY

Enag*rhg e o o R A
NS (S S
EGIHT"'."Zn =, YEX EGFET+IFE B Y
£ v =V

eyl s Slilen (D pal BT ol ()
iy B 0 Slilse peziagll O Jslome (T
I_',J_'.mTI NN RO e L.-:!-I E o
3 S8 )3 Sl ieia gl Jaloes (F

Tl ol (a2 o 09 550 oluS (55U bais 30 plsess (F3)85 oy gz 1T
ogaz A5 [ ogazraz e 39 2SN ()
A Ly 0 gt Bt .}:,J..'.'S:JI 'I:T
940 a5 [ 0,Riaz pe 39 2SI (T
'};j.': ;.L':lr.. ! ﬁ;ﬂ.:&.‘-l"ﬁ J};.'ﬂl {?

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

TF amio 254F 2 el g e | iy

st ﬂl,-fquﬁ Y l'!'J'.’lJf ..J.IJ J...;‘_MLQ' -\-¥
Pt, Hy (1, ooatm) | HA(o, 2YM),NaA(c, o *M) || SHE
Sl plaS iy Ly ool T 950 Jalone PH il cins asl S HA 45 j90 30

Bra ()
Yo (Y
Yora (Y
¥, a (F

Csl iz o] s yas slomed 33 Fe(OH)y, Fe't gouiisios Jolai s et 1+
—op\Y £\
~o: A (Y
— o of (T

—ape¥ (F
UOAGBr o sy Jaloe Sig culwn —-F
f ol 18 AZBr i codMe sy fiols i ol 01 (Q 'em " mol )

YFEx1eT T ()

YEXYS T (Y

ol bt by 30 culae 3 k=¥, rxi1e" Q em”

A xYa T (¥

A xie” " (¥
4 00l dsmlima jladia b ol) ol 50 S sl Jold g b b 5l euds (10T IS 39 Ml de Y-
Tl plaf fonds Jlosl ol o bl dmilima @ o 1) (5595 o y90
IS T fganlnST ()
Wl o A8 4 18 gl ST (Y
Wl 52 g e sl (T
B ol Js¥se p e (F
STt o g IS 0 a2 Sl e Jpbone L Lol w0 03T 0 g 15 ol i B0 Jaloe JIME 36 1A
foal cou s Ph g Ag M 5l o Saials o jud
Pb>Ag>M ()
Ph=M = Ag (¥
M=Ph=Ag (¥
Ag>=M=>Pb (F
dor walon Y oy i 3 el ) b por 5 o0 laiml b cudl ) pxdanw (595 3 (€1} (pao gy Sl | iyl pd 50 —1+4
60 00 318 09 iSU! gedanw (59) 3 (C) s o 55
vy (Y 1 ()
b Ll 4 T

*»

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Yo dmie 254F P | P vt [T

€308 caiallae oS i U ST LT Jole cull —W-

E° - E° = o, ¥5
sn™* gt = 07O Tyt = % TS

K=yaxie'" (v K=%vxia'" ()

K =fvx1c™® K =yax1a™ o

i Rt gl LB g il Cunglis

T TL
-’v‘-‘u-wsmMﬁﬂa;:ai'-‘ij“fui-:i&hhﬁ-—‘-r.ﬁ‘x“f._,-‘u.:e-.ﬁr-i-"'i-ﬂ= o daglyoYalae M

GJ
Ol piae abolic plof ol lod 3yl 1 AT alls Jdamg jolidd o g
i (F AP (0 et aloas (T gy e o ()

ahmgﬁﬂlﬁﬂc ﬂﬁwéhﬁnc.hn;i.dﬂumJﬁmﬁ_ﬁ{@ﬁ@gﬂu;xlﬁJ}h}qmuﬂLlld.l._-yuga -nr
Bal alus P \£9 Jh.i:l_,,i'h;.ad.ﬂgﬂﬁhaﬁd._._ﬁ' Jordl e Lol TA ply CcDh ilea plaio

D T .
B C , I r
; » [ R. = — . R - (7
: £ 4 B=1g BT (
L L f p P
:. A __i_ /ﬁ ;I RBZ?_ Ruz? {r
p rP
Rp=— ., Rp=—(F
B p D "

s YO[kpsi] o plsosl 1.0 25 s 41,5 M =Vooo[Ibfuin] ies jabedd conid i b gi Ao oSy WY
oy dblys il win 5L 3590 plad (p el g jeliie Vb loebl v o
eh (¥ o ()
Y (¥ V¥ o

Glos Cang ) IS ol T Saeld £lad a clailginsl 5,508 92 5asli als & ao ge adaio plaw b Ko cabs g8 —1IF

a
@.mul,;,d._,.@,ajaw:m.—s-uww_;uuogyumum;:w..ul-.:ﬁ;ﬂﬁuuﬂ.:.:,;.@
FRoT
(—) (¥
- T
a )
r Ym. ¥
(—) (f
4 a, ¥

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty




auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

TP amie 254F \.'l""" u.w_u“.l 3 u.i.p;.'r_l e el

3 Vo XYY s ls i Yooolbf] ais b oo b[ft] Jsb s %[in] i b goinogl Ao S5 11D

€ Cansl g i lno byt o1 il E=10) 10" [ psi]
- o, ofq .|:"|

—Frxie T (T

+op o (Y

FIFTRI0T (F

;lmﬁMng,m ] B Jlog! S il P g ame g9 A alafie mhs g L Job b glals 4 -VIF
(ool E 5] &) g 3 ¥ aloe (pgasie (y39) Sl plaf caloo 059 9 P (559700 (59

Py y TL‘T +£

YAE AE

Y ot

W, e
YE YAE

LR
i 1 E AE

¥

P vl PI

()

k]

L T Q'j‘.’.ﬂi I.,.:L'l g do E i Jgd.n 37 Pwame iy L 23 JS...'.': 3o el aala "_,LLJ ] -1y
Tl 15 oo o 39 i1 e ] gl gl pads

b i,

y s L
'y TF‘.
¥L.

— o . F
FAE
Fx=o0 0 W=o )l s ojaosalodmed odf \bcod A ahilo phw b ) 508 30 oad sale L dla —Y1A
WA, F 1B S e ki bl Do s X =YD 0 Wm0 U g Sl ljpe s X=2 0 W=W,
foalplafa<x 272 Aol ox jl ol Sjpo v alu 10 O fila Jlyi o ol

W, ”
—(a-x)
A

X a
j—' W W
W—"ﬁ-‘u O(H_KJT{T
|

Ya.
Ar—a—a—r—r—r—— E:ai
:5 ' | W, (va—x)" (T
vl ad
4 | ;
2 | W
" I (4] r T
a f a 1 —{ra—-x) (f
vah

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Y dmins 254F P | P vt [T

it iy bl sy 3 S5 80°C G 0°C ) (sled yuuii 3l comi (ladnd 8ymis 5 W14

” e L
P50 ddads Coolns 33 paais oo 350 ol 1Y M 5T (258 3 T dind Jobs 51 .ol AjAX V0 *[FE]

I TR WO
a2 000F ()
o, aoYA (Y
ajaat) (F
oyooiy (F
o] p1S 5l e b S 59 (o838 (B 5 s 3Sle Y-

' : : _ ; v

oo Sl -._'-'"1""“‘)3“'"'!-.;.'“""J?"“..:II-.'_."'";"J"“Hh‘djwlgﬁgr})ﬁéﬂj,ﬁ?: (v
v

ik gl palaiigy e =

. L")
el o7l pghe 59, p —— (F

TA
‘:'MQL.I_-H- ,i‘"'___; o i ljuwﬂ X andl "r-nlh Jﬂ 9 0y |i||.lf -7
j_::ll.!:;..i'_aﬁ-{"l

Al Dlaiess (T
L g = il (7
Sy pHlgigh i - i g (F
foiimd jlxe 9590 alaS 13 v o pak slaygesl (Level 1) oy pdaw b e VYT
L olesl ialejl plowil Sigfx 300 j0 dgaie, &l) 5 lesjlaibinl s o alegl alal Sg, &) ()
et slaygejl plal Jpane (sla 2,
wmalejl plail gy (egas 5 aregi g sgeay Bl aslailid L) g e olfies (g S (T
L faall g g
T e g 3 b s ] g e el gl IS 5 (gjluealel O
o= Jonll i Bebe @l b)) 5 pges! pladl el g S (F
Foga o ddgi 250 pla i1y wCritical Pulser adgl by aSigeel T el 3o 7Y
iy Sale b S0 mSlgp dis bawgi sulady Elgel 255 0 ()
O3] 3y50 Aakad WL s b pogpin i Largd oiliolonl Ko 25 355 5 (Y
b dmis b S 58l g b bang cudayl glael 305 0 (T

e g 4 sliis gaw 3l gl SG e (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

YA domiee 254F udu.uujjhjﬂ_l e el

€310 gt (390 WU pule £ )| 1 (g e Ui sl plas AYF
el b L pule lad dygl; (Y 28k puls &eils ()
WU pole gredas (AES (5950 (F Al zala 42y jySyy (7
T gl g0 (i Splaf sl 1 T il 5 il (Sl 9 093 0 Sle ilS 5 Sl T g e i S 3 1T
oy 5l Jw | Sz il - S0 S8 le o Cualms (0
S Sy s el - el gl | S Sl (Y
- X PR SR 1 | RURLAE -
So Sl Sl o iy Bola (F
Fls ablgdti poandi 8 6 2l oo 3 )50 dalad | pwiins IS5 yg03T plas 45 VTP
RT s Biaip (¥ UT Sgual 21 0
PT 356 mls (F ET b5 ol (F
Fon ks VB (B g 3500 g Cunlid g pio s WM pucin U old ALl oo e ¥ mie ol s 3 B3ladl 51 ATY
Tilanl o glhns hazr il bl o o 1 MalS @l AT (5900 30 Ayl 31001 SL
o Y ()
eAY (Y
o 08 (¥
arap (F
fmnd g5 9 Jporo e Sigal il o s plaf 4 -1YA
aaeli o g pliali | ondaw Jayl 3 ()
s a6 ke g ol (F
I3 glmadla; e (T
SarsS slealsj e (F
ankd plas olp (MT) aadblisn @lyd o)l slail 1 s (Demagnetisation) ol sblas aul,d 174
o elankad Yool g4y 8
5.8 o )8 (curie gles B) 3 Sldae camd o pge3] 3 am ()
88 g0 A tulejl o (gt punbiliia (505 b g Taame (¥
29 6,15 Py b g )5 edle s g 5Ty (T
Sdes il i eloliieg 3 1 ] e (F
Pl o s P95 ool Jaawgi s o1l ol aili i ool (o 5 (65501 vy pud (3941 ol 50 MY

faglaly
Jlaﬁ n._Eth;JL.‘.F &} Ifu..-n_'}:m.«j.ﬂ“
igeal )3 (¥ cgmdolian (Y

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



