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s fodemisondal svecuig|ugjong|s(od 8Sgieordeon:ad eq opni[adiod
05:00 [3:(dsdsome:)

Resultant Couple = 120 x 20 - 52 x 8.07 = 1980.315 1b-in

. 1980.315
Lateral Force Causing Moment = = =116.51b
7‘4 *——E;ﬂ:
-
& BB S yo:me 0T §:Go:
: 116.5
e 1165 1b
& I=1.56 in’ + \
&7-4 <1651 T — 1269.55
2 J I=1.63 n - —
7 W 1980.5 y 1215
1980.5 lb.in SF diagram M diagram £y diagram
qéﬁaﬁpzcmrﬁaﬁé:@:#c?@

Assuming fixed at the point where guy cables are attached,
E =29 x 10° psi, and
by using second moment area theorem,

the deflection at the top of the shaft

=(l x17 x 1269'55) x(79.52+ 17 x %) +(7.28 X 1215)(79.52+ 17+z£§-)

2 E 3 E 2
B 280414.2 + 8859352
E E
_ 18663496.4 — 0.0644"
29 x 10

Actual deflection will be more than this because the shaft 1s not ngidly fixed at the

point shown. Anyway, it will be a very small amount.
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20 oM E([icdepd [vd sol angeeam acd Psos:06(0l:

Assume f, =.7900 ps1 and
fs = 3950 psi

for silver alloy frame

Case(A): Assume wind velocity of 80 mph at 30 ft above ground level
Dynamic pressure at 320 ft above ground level is
q=0.00256 x V> x ("30)"" x G
Assuming Gust Response Factor G = 1.3,
q = 0.00256 x 80 x (***/30)*” x (1.3)
=41.89 pst

Wind pressure on vertical flat surface

111111

-------------

...........
.....

p=gqxC
=41.89 x 0.6 = 25.13 psi
[ =0.0009613 in’

'''''''''''''

........
-------

-------

Wind force =25.13xA; 1.751n

...........
.......
........

........

=25.13 x 4.301

............
---------
........
........
........

= 108 08 1b ] |

lllllll

(571-1584) ‘
254x12

= 146.31 1b-ft

oMy _ 14631x009375x12 _ oo

I 0.0009613x3

Moment due to wind = 108.08 x 0.18751n

Reducing about 30% for holes, stress in the bar
f=39877 psi >> 3950 psi
Therefore, the bar will fail.



Case(B): Assume wind velocity of 20 mph at 30 ft above ground level
q=0.00256 x 20% x ("3)"" x G
= 0.00256 x 20% x (**"30)*" x 1.3
= 2.618 psf
Wind pressure on vertical flat surface
p=qxC
=2.618 x 0.6 = 1.5709 psf
Wind force =1.5709 x A,

=1.5709 x 4.301=6.756 Ib

(5371-1584)
254x12

= 9.146 1b-ft

My _ 0146x009375x12 .
1 0.0009613x3

Moment due to wind = 6.756 x

Reducing about 30% for holes, stress in the bar
f = 2493 psi >> 3950 psi,
The stress 1s about 63% of the allowable stress; Therefore OK
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MINISTRY OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF ATOMIC ENERGY

No. (8), Kaba Aye Pagoda Road, Yankin P.O., Yangon.
Tel. : 95 1 6684233/ 664233 Fax.: 95 1 850685

Reference @ qiondsaSiopmomgpadedal 9-2-pp qodgolenmyodi  qa03/ omox(eag)
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Sample : t:ﬂogéonogwys BSicordof u‘:mécﬁ&y mglﬁpl

Metal Composition

(Quantitative Analysis Report )

Sr. No. Element Conceniration ( % )
1 [ (Iron) 98.60 £ 6.47 %
2 Cu ( Copper ) 0.12 = 0.02 %
3 Pb ( Lead) 0.18 £ 0.02 %

Method/ Equipment used

Elemental concentration measurement was carried out by using the equipments
mentioned below:
(1)  Si(L1) Delector system with Cd-109 gource and W Tube excited system with Sn
secondwry target.
(11) Canberra Series 35 plus Multichannel Analyser Model 3502.
(111) Pentium TOSIUBA Computer with X-ray Analysis software
( AXIL Progranune and QALES Programime ).

\. il / S}r
“3' f‘U . | /f fr\ ﬂ/
Tested hy: Checked by: “

( U Waj Zln Oo) (U Tin Maing Ky )
N ,,,r-\ ' \ oo - \\ \:/
( Daw War War Myo Aung ) ) | ( Dr. Tn Wm )

Dale : 4 Mar. 1999,

Continnged )
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Mo, (G, 1<aba Aye Pagoda Road, Yankin P,O,, Yangon,

Tel. ¢ 25 1 664233/ 664233

Fax. : 99 1 8H06HS

Y S L PPN
Reference : ::l,‘}r;-;-;)r.}',tu:ug.‘:*)(:‘.‘q‘,';'t.'ft:\i{t-l V=33 qlﬁs'ﬁo'l ol

aample e 03 iyt upioopae iy ayly (n %SXQ'QJ)

Noetal Composition

ek e g O gl e el S el S A

{ Orantitative Analvsis Report

oy, Mo, Element
I ‘o ( lron)
R, Cu ( Caopper )
3 Zn ( Zme)
i Au ( Gold)
> 1My ( Levanct)
0 AR ( Silver)

Mathod! Byuipmeat used

Coucentration (%5 )
011 4 001 %
M8 £ 037 %
930 +:t 100 ppin
0.60 L 0.07 9%
0.91 :* 0,07 %5

V2.77 £ 9.2] Y%

Flemenlal concentention mensmement wae carrind ot by using the cquipmends

uenttoned below:

1) Sila) Defector system willy Cd=109 sonrce nnd W ' Tnbe exciled systeim willi Sa
)

secondm v el

(1) Canberra Series 35 plie Molbichane! Analyeer Model 3502,
ha l ) .
(00) Pentiin TOSTURA Computer with Xeray Analysis soflware

AXIL Progeiumm and QAES Progrmmae ).
. . &

‘ll“s' t." l’}i: l . "n‘-

( U Wai Zin Qo)

\\9(“1\\”7ka&-\-§§ e

( Dusw Won Weur Myo g, )

Chocked by:

>
"
(UTMAM}@Hﬁ)

g (’: A )

v
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Instrumental Analysis - by
STROHLEIN - CARBON & SULPHUR
DETERMINATION APPARATUS

__ baséed on 1 gram sample

0&:0é:8:(d) %

Volumetric Analysis - b
PERSULPHATE ARSENITE METHOD
__based on 0.2 gram sample

8:025,';:@5 %

Colorimetric method - by
PHOTOELECTRIC COLORIMETER

__based on 0.2 gram sample

Sc3Ré %

Gravimetric Method
__based on 2 gram sample

23[38 %
Qodofan{adecqpdoly ( puwo - 3§ o3
~ 500 g:ﬂo%uR oorxéboé !

o J PXsig oo )
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B Zrten Lo 0 VTR DL AND TELYINDILORTUAL. B e T T '
I"il" Y | ,E__-I' W't ;-. _ I'J :F'"-’_'_-}'.:.-:E.-i 1:;‘.!' “: DE‘-}EL' ,."','l!-;tt ‘ - ST |
e BRI WA TORY

18.3.99

Yame and address oo tas ceaee ., PRTECLOT GERErAl A JLo.dWRGP 70 0 L
~ocslity.... .. 3-;}---- ... ..Metal..Alloy,.Shwedagone., .Pagoda...... ..........
(ReF@rEnced veeeeen... . I-e.ttw.No.M@.Tba.lﬂﬁ.?ba./ﬁ?.ﬂ?/.?55/‘357‘??.‘2“?‘3?.'.'71:?t??':
LLABORATORY - REFDRT

-ab,Reg. No. ..9763.%¢ 0764 . Dtz .. 122299 . 1%

Lab : No - 0763 0764

Sender's Mark - cfto cvo &2 i e dd

Metzllic cu(%)- 24.93 67. 41

Oxidized cu(%)- 38.90 i- T3 63 16.72 f 81{ |13

Sn (%)- 6.26 3.73

Pb (%)- 8.59 2. 58

Zn (%)- 0.49 4,87

Ni (%)- 0.16 0.08

Fe (%)- 0.02 0.17

Ca (%)- 0.09 N.D

Mg (ppm)- 23 22

Mn (ppm)- 750 250

Ag (ppm)- 28 49

Bi (ppm)~- 167 200

Cr (ppm)- 243 29

Co (ppm) - 63 25

AS (%)- 0.72 0.20

- N . =}‘Y\¢.."‘:-..-§'L;.<_,

Remark : N.D is less than 0.04 % ( Ca )

I

Continued(2)



MYANMAR SCIENTIFIC AMD TECHNOLOGICAL REEEARCH DEPARTMENT
METALILURGICAL RESEARCH AND DEVELOPMENT CENTRE EtA.
CHEMICAL. LLABORATDRY

Date. .. vciteeeana...
Name and acdlisr=ad or Lir Bt & @ o it i s e e e recrme e e st h e e et e nee ..
T Tl U A e e s mes et esae s aenas 48 0 4 e ar ettt At s st e e
g S
LARORATORY REFORT
Lab Reg. MNO. oot i ierem e DAtEd ) e e aeennennonn. 199

(2)
rmission Spectrographic Scmigquantitative Result

Lab : No ~ 0763 0764
Sender's Mark - cfyto cvo € ¢t ¢ A
Cu (%) - Major Major
Sn (%) - >0.1 0.1
Fb (%) - 0.1 S 0.1
zn (%) - 0.1 2 0.1
Ni (%) - 0.1 <0:1
Fe (%) - 0.1 0.1
Ce (%) - 100 4100
Mg (ppm) - 20 10
Mo (ppu) ~ 10 10
Az (ppm) - 30 20
Bi (ppm). - 200 200
Cr (ppm) - 100 10
Co {(ppu) - 20 10
as (%) - >0.1 \O0.1

Continudd (&)
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i RTINS A TP I IS, bl it DEVELLE CHA
. I-.; .l-_-"ﬁ"i. ... !:' ; 'Ir:.| H OH T

LS
Neme and &Hﬁruﬁﬁ R I 1T SR YOI, LT L SR L RSN R S R B R T .
Locallbtv. oo i O T L AL T N A B T L
I'F\E-: r'i."'."nl:l::").......-.....-.- - a8 s 8w s &% ®w @ m v w4y m oM OB S ®E e owoa et a . ®» & % & ®w @ b 8 = w e == O
| S ORATORNY REFQRT
Lab,Reg. Bled oo v ve s 0 aeee e j I% :
(3)
Emission Spectrographic Semiquantitative Result
Lad : No - 0763 0764
Sender's Marxe- c@go gmg&; ‘-@‘}'{‘3‘]‘5
ku  (ppm) = 10 210
Al (ppm) - 200 200
Si  (ppm) - 100 100 .
sb (ppm) - 300 100
i (ppum) - 100 100

2

San San Yee )
%m; Section Chiec £,

‘A8Bay Laboratory,

copy to- M.R.D,C, ELA .

Section Chief,Planning Scction,

M.R.D.C,Ela for information.
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OIS0 3960 0:9038:19m0: 2decBegpéiqp:[vs oo vsdoopdovoyad
S 0R:Dp0Y3 $C Q2039100540300 PO 20350%%0 $:0d [0 &:

Case (A) ( 6306umc: )

nD*
64

4
- x(ﬁ) = 0.854 7
64 \32
87 1 |
Ya = 33 %3 = 1.36 in

M, = £,x0854m _ 0.628 £,

1.36

[, =

1 %% in shaft

(1) About axis (1) - (1)
nD*

I, =2 + X Ad’ 23 .
b 64 v 2 35 In shaft
223 in¢ shafi,
32 —
4 AT
“[i + Ad® =0.854n + 0 O & R e T
3 2“
/4 1n ¢ rod, )
4 L %in ¢ X 8 Nos.
™D 0.00494 7
64
nD?

Ad? = X 2.75% = 1.0635n

D (2.75)°
or ) Ad? -7—t—-x ( ) =().53174n
(or) Ad; = y 7

o



I, = 0.854n + 0 + 2(0.004947 + 1.06357)+ 4(0.004947t+0.53174m)+ 2(0.00494 7 + 0)
Ib = 5.14748 &t

b= Lxo14748n - 1.872n f; (tensile stress in rod )
2.75
(o) M, = beS%:;ﬁlSn = 3,787 f, ( bending stress in shaft )
M, 18721, 598 & < 2.98x0.9=2.68
M,  0.628xf, X
(or) M, = 3.787mt, _ 6.03
M., 0.628nf,

(2) About axis (2) - (2)

nD*

Ib=z +‘ZAd2

22 in¢ shaft,
P

4
D+ Add= 0.854n+0
64

},in ¢ rod ,

4
"2 = 0.00494 7
Ad? = -:{x(0.75)2x(1.0524)2 = 0.1557

Tt

(or) Ad? = z-x(0.75)2 x (2.5407)* = 0.9077 n
I, = 0.8547m +0+ 4 (0.004941+ 0.1557n ) + 4 ( 0.00494 7+ 0.9077 7t )

= 3.14748 &t

_ £x5.14748n

My
25407

= 2.026 = f; ( tensile stress in rod )



f,x5.14748n

b 3.785 n f, ( bending stress in shaft )

136
M, _2026mt,  _ 3996x L~ 3226 x 0.9=2.903
M, 0.628xf, f,

(or) M, _3.785xf, = 6.03
M, 0.682rft,

Taking minimum,
My 2682
M,

Conclusion: the reinforced system is 2.682 times stronger than the unreinforced
system. |

O



MmOy (9-3 c)

oePI¢ eomd 629705501900 8:990: dwcdegpéiqp:(ué aom:wpdsopdavoped
ep:0p05% $Eq 20 om0 pdy|oRionadanapdaRso d0d [0 d:

Case (A) ( 61.560395:)

nD*
64
n4*

= = 4 x
64

Ya =21In
M, = f x4n
2
=2n fb

[, =

Case (B)( 6?5::05)

(1) About axis (1) - (1)
4
L =2 22 43 Ad?
64
4 in ¢ shaft,

4
nD £ E .-
+Ad® =47+ 0 4 18 P .
64 G S A PN 8 in

1in ¢ rod,
L lin¢$ x 8 Nos.

nD*  =n 27"

64 64

2
Ad; =>£?—-x42=41t

y) 2
(or) Adiz%x(%) =2m

Shh=4n+0+2 (-T-t-+4n) +4 (—1—t—+2n)+ (2—1-5-)
64 64 64



T T T
=4n+8n+8n+ — + — + —

32 16 32
=20m + —
8
=20.125n

M = fle(Zilen (tensile stress in rod); M, = 1,x20.125m (bending stress in shaft)
M, 1x2012m 5 s3x d 2253x09=2277
M, 4x2nf, f,

(or) M, _ £x20125n _ 503
M, 2x2nf,
(2) About axis (2) - (2)

I,= mD +Y Ad?

Y
4 in ¢ shaft,

4

™D AdZ=4n+0

64
1 in ¢ rod,

TL'D4 =_Ir.._’ IA=T£])-1 —lt.

64 64 64

Ad? = %x 1.532=0.5858 &

(or)Ad; = %x 3.70°=3.4142
T T
= +0 + —+34142 + 4 (— +0.5858
Iy 4+ 0 4(64 3 T ) (64 )

=4n+ 1 +13.65Tn+ — +2.343n
16 16

= 20.125 &

= 1x20125 ( tensile stress in rod )
3.70

b



"G

_ £,x20.1257

M, ; ( bending stress in shaft )
M, _£x20125%  _, 000 L L 2720 x 0.9 = 2.448
M, 3.70xf, f €320

o

"‘g\

(or) ﬁt

M, £,x20125n

=2.03
2x2nf,

Taking minimum,

M, _
M

Conclusion:

= 2.271

the reinforced system is 2.277 times stronger than
system.

the unreinforced
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MIINIS TRY OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF ATOMIC ENERGY

No. {8}, Xaba Aye Pagoda Road, Yankin P.O., Yangon.
Tel.: 9516€4233/664233 Fax.: 95 1 650885

v 0 - s T
Reference : q.,. ,m:; LT ? e

QU 10 =D =12 GIZQOT DN

Sample . caognjm{cpz oi:mmcogé? wjfglf:r): (hMSD

Hetal Composition

( Quantitative Awalvsis Report)

3. N, Flement Concentrabion t %6 )
i Cu { Copper ) .27 £ 0.10 %
2 Au{ Gold ) 0.70 £ 0.09 %
3 rof lead) .14 = 016 %
4 AZ L Silver ) 90.71 = 911 %

Methad/ Equipment used
lemental conceniration measurement was carriad out bv using the ecuipments

mentioned b«.‘-!ow:

(1) SULD Detector systen: with Cd-109 source and W Tebe encited svstern with Sk
secondary taraet.

(11} Canberra Sertes 33 phes Muitichanne! Analvser vodel 3502,

1) Penuum TOSHISA Computer with X-ray Analvsis software
it AXIL Provraame and QAED Proorammune .

S [ A1
\ ) L | : \Sr
Checked by: /

Tested le'.':k-‘Tt 8 N l

( U WarZu: Qo) LU Tur Mavine Hye)
-‘-.; !‘t \ -~ (Lu
R .
I A ‘ \ o “'\'\.\ "y 2 ’l\\(\
- <~V Techhnical [¥rector

J ;)r LN \\m |

v Dave War Wae Mvo Anao

Coate s Tebprian a9

3n

03,
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3
3n
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3n
03/

Table 5-9 Nominal Composition and Mechanical
Properties of Titanium and Some Alloys

Tensile Yield Llongation,
Material Condition strength, lb/in*  strength, 1b/in? 9%
Commercial T Anncaled 85,000 70,000 26
Alpha Alloy
s¥% Al, 2.5% Sn Annecaled 125,000 120,000 18
Alpha-beta Alloys
8% Mn Annealed 140,000 125,000 15
4 Al, 3 Mo, 1 V Fleat-treaced 195,000 165,000 : 6
6 Al 4 _V _Annc-:iled 135,000 120,000 11
6 AlL 4V Heat-treated 170,000 150,000 7

Beta Alloy
3AL13V,11 Ce Heat-treated 180,000 170,000 6

[ i
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