LAMPIRAN A

[GAMBAR UNIT PESAWAT RONTGEN MEREK SHIMADZU

MODEL XD 150 :L; NOMOR : 352185207 TAHUN 1992]

30




Lampirait 4. 1

Gambar satu unit meja dengan tabung sinar-X
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Lampiran A.2

Gambar meja pemeriksaan
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Lampiran 4.3

1))

it

gy
2110

Gambar meja kontrol
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Lampiran A4

Gambar tabung sinar-X dengan kolimator
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Lampiran A5

Caambar generator tralo
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- LAMPIRAN B

[GAMBAR ALAT PENCUCIAN FILM RONTGEN]




Lampiran B.1

Gunibar ruang proses pencuacien film rénigen
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Lampiran B.2

Gambar kkaset, film dan lupu pengaman (safey light)
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Lampiran B.3

Gambar. Tanglki pengembang, tangki air, tangki penetap |
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Lampiran 5.4

Cambar alat pengering film
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LAMPIRAN C

|HASTL PEMOTRET AN (MAGNIFIKASD]
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Magninifikasi dengan perubahan jarak
Obyek - Film pada benda bola

Obyek Film : 15 Cm'

Obyek Film : 0 Cm
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Magnifikasi dengan perubahan jarak
fokus obyek pada benda bola




LAMPIRAN D

[HASIL PEMOTRETAN (DISTORSI)]
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Distorsi karena penyudutal
terhadap obyek

FFD
Sudut

FFD :80Cm
Sudut 115




DISTORSI KARENA PENYUDUTAN OBYEK FILM




LAMPIRAN E

[ PERHITUNGAN RALAT ]

67




E.1.

Perhitungan Ralat Magnifikasi Tabel 4.1.

Dari persamaan : pg = 28
ab
Dapat dibuat ralat :
M 1 Sap = ' skala terkecil = 0,05 cm
DAB ab
SM _ - AB S = Y2 skalaterkecil = 0,05 cm

1. ab=064 cm M =1

AB=64 cm
M 11 0,15625 Sap= 0,05 cm
AR atr 6,4

M  -AB -6,4
Sab ab? (6,472

w
!

= -0,15625 a = 0,05cm

[y

- J{ oM Y. {OM 12
S o= A2y e [ DL, el
{(_ama " aab ¥} |

4

) 1
= {{0,15625 .0,05) + (- 0,15625 .0,05 F}7 -
= (,01105

M = (M8, )= (,00000 +0,01105)

2.ab=64cm M =1,06250

AB=6,8cm
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= — = .= 015625 S = 0,05 cm
6,4

A -AB - 68 o
= =~ 2 -0,16602 Sw = 0,05 cm
2 | wbE | (6,47 :

T
Sy
=
=
!
=
N’
=]
4+
T
A
&=
e
M
L
e
Y}

= {{0,15625 .0,05 7+ (- 0,16602 .0,05 )2}%
= 0,01139

M = (M3, )= (1,06250 % 0,011%9 )

Jab=64cm M =1,14063
AB = 7.3 cm

6{[‘ h
4l 515625 Sap = 0,05 cm

OAB ab 6.4

M 8B —73 17822 Sw = 0,05 em
Gab aE (6,4)

SM = J(ﬂ_,‘m 2 ?_hl_shh z :
1L 248 &ab

{(0,15625 0,05 + (- 0,17822 .0,05 )2}21

= ,01185

M = (M8, )= 014063 £0,01185)
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4. ab=64cm W =1,20313

AB=177cm

M1 1 .

S - Ll =015%6 Sap= 0,05 cm
AR ab 6,4 15623 )
oM _ B 64 -0,15625 S = 0,05 cm

. 1
M= J(__,_E’M 8,2 QNL_S )2 ?
© Weas e ) T e

= §0,15625 .0,05F+ (- 018799 .0,05 }’}5
= 0,01222

M = {(M135,)=0,20313 + 0,01222 )

5. ab=64cm M =130469

AB=835cmn

= = = (15625 Sap= 0,05 cm

oM _ -AB  -8,35 = -0.20386 S = 0,05 cm
dab ah? (6,47 ‘

. : 1
2
SM = ihg“s - S (Q"L““{“-S;h )?
oAB dab _

.

. oWd
= {{0,15625 .0,05F + {~ 0,20386.0,05 F}2
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0,01284

M = (M+

S )= (1,30489 + 001284 )

cab=64em M =1,40625

AB =9 cm
o 1 _ 1. 0,15625 Sap= 0,05 cm
8B w64
oM L ZAB = 0,21973 S = 0,05 cm
Dt ak? 6,4

“

s o (25, )
oAR " *® gab

tot

g

) Lo
= {0,15625.0,05 F + (- 0,21973 .0,05 ¢ 12

= 0,01348

M = (43, )= (0.40625 +0,01348 )

ab = 6.4 cm M =1,51562

AB=9"7¢cm

|
oMo 1 0,15625 Sap = 0,05 o
JAB ab 6,4
OM _ -AB =97 o oees S
Sab ab® (G4

= 0,05 em
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Su.= (2 (B, R
{‘aAB 48 oab ‘

= 0,01419

M = (i{/fism)z(l,stséz +0,0141% )

.ab=64em m =1382813

AB=11,7cm
_@f_{_=_1_=h1_=0,15525 Sap =
aaB @b 6,4

M _-AB  ~11,7
Bab  ab? (6,4

1
S = (_E‘E‘E_s 24 @‘:[__s IRE
{_BAB A8 dab "‘*,J _

W
= {(015625 0,057+ (- 0,28564 .0,05 R}

= -0,28564 Sab

= 0,01628

M = (M+8, )= (,82813 4 0,01625 )

.ab=64cm W =2,01562

AB=129cm

_ r
{(015625 .0,05% + (- 0,23682 .0,05 F}z

0,05 em

= 0,05 cm




oM 11 0,15625 Ssp = 0,05 cm

oM _-AB _-12,9 -0,31494 S = 0,05 cm
dab ab? (6,40

‘s
S o= [ S ]2+ @E.Snb 2l ®
2AB Bab

1
{(0.15625 .0,05 7 + (- 0,31494 .0,05 P}7

i

= 0,01758

M. = (Mts, )= (201562 +0,01755 )

10. ab=464 cm M = 2,26562 j

AB =145 ¢m

M o1t 0,15625 Sap= 0,05 cm

oM _ SAB _-145 ~0,35400 S, = 0,05cm

Bab | ab®  (6,4)

1
— oM ; " AV 12
Sy = J’(f—& "+(———.S ]3
[Laan ~ % dab

i
{(0,15625 .0,05F + (- 0,35400 .0,05 }}z

i

0,01935

M = (M8, )= (2,26562 £ 0,01935 )
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E.2. Perhitungan Ralat Prosentase Tabeld.2.

Dari persamaan : AB -
ab

l.ab=64em P =0%

AB=64 cm

ar 1 1

— = —= — = {15625

dsB  ab 64 !

O _ BB _ 64 51565

dab bt (647

Sp= apP Y7

e (5

N

i

1,105%=1,11%

Fxs,)=(0,00£1,11 )

ab=64cm P =6,25%

AB=6,8cm

or

0,15625

-6,8

— - AB —_—
ab? (64N

dab

= —0,16602

74

SAB = 0,05 cm

Sy = 0,05 cm

| —

1
{(0,15625 .0,05) + (-0,15€25 .0,05)¢}7 =0,01105

SAB = 0,05 €m

S = 0,05cm




t
Sp = Hais 2 8_13'3 2 ?
{[aAB' “3] o

#0,15625 .0,05 3 + (- 0,16602 .0,05)2}5 =0,01139

= LI39%= 1,14 %

I

P = (Fxs,)= (6254114

. ab=6,4 cm P =14,06 %

AB=73cm

bl 0,15625 Sap = 0,05 cm

oP - AB  -73
Bab qb? (€,4)%

= oP ) opP
o (Fe)(E )

1
{(015625 0,05 + (-0,1782 .0,05 3} =0,01185

= -0,17822 Sw = 0,05 cm

B[ =

I

1,185%=1,18%

P = (P+5,)=(4,0641,18)%

.ab=64cem P =2031%

AB=77cm

-1
LA



o 1. Sap = 0,05
e = 2 e = AR R cm
AR ah 64 15625
oP o AB _ ‘7,7 = -0,18799 Sul) o 0,05 cm

bab  abz  (64F

1
Sp: ap 3 2+(£S Jz !
{[BAB i B W

{{0,15625 .0,05 ¢ + (-0,18799 .0,05)2}’15 =0,01222

cab=64cm P =3046%

AB=835cm

F oL <oaseas Sep = 0,05 em

AR ab 64

op -~ AB _ -835 _ ~0,20386 S = 0.05cm

dab az (6,40

L
Sp = 3?_9 T L ‘212
{[ e ae T )

1
§(0,15625 .0,05 P + (- 0,20386 0,053} =0,01284

= 1,2849% = 1,28 %

P = (5:!:3,.): (30.46 d:1,28)’/r_.
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6. ab =64 cm P =40,62 %

AB = 9,0 cm

oF =1 s 01s625 San = 0,05 cm
A8 aby 6,4

30 _ aT: Y
oP - AD “0 = ~0,21973 SEtb = 0,05 cin

, |
O N F
{(am T P T

. 1 ;
{(0,15625 .0,05 R+ (~0,21973 .0,05 1237 = 0,01348

Il

1,348 % = 1,35 %

P = [Frs,)=(40,62£135W

7. ab=64em P =51,56%
AB =97 cm

op ! d. Sag = (),05 ¢m

o - AB _ -97 _ 5. Sa = 0,05 cm

Sp: ‘[[ oF R ]2+(ai_r:\ }. ‘
[(Loag %% b

. 1 . .
= {(0,15625 .0,05 F +({-0,23682 .0,05 7}y =0,01419

77




1,419 % = 1,42 %

=]
]

B9, )= (1,56 41,42 W

8. ab=64cm  p =8281%

AB=117cm

. .
= — = — = 0,15625 Sap = 0,05 em

P - AR -11,7 =
T E s w2 () 26564 S = 0,05 cm

[
Sp = { ap _(ap Ak
‘[6AB S ”_,aab 's'““_ ]

1
{0,15625 .0,05 F + (-0,25564 .0,05 2% =0,01628

]

= 1.628%= 1,63 %

P = (Pts,)= (82,814 1,630

.ab=64cem P =101,56%

AB=129ecm

- = 0,15625 Sep = 0,05 cm

oF - -12 .
- AB_ - ']"'? = -0,31494 f?;ab = 0,05 cm

78




! 1
SPZ ._a]'_a._'“ 2_?_- oF ot ’ o :
{(EAB °“‘] 2ab ¥

1
= {0,15625 .0,05 P+ (~0,31494 0,052 }3 =0,01758

1,758% = 1,76 %

P = (Pts,)=(101,56+1,76)%

10. ab=64cm P =12656%

- AB=145¢cm

= (0,15625 San = 0,05 cm

= = = -0,35400  Sa = 0,05 cm

Sp = [._gp__“ \2 (BP a Jz ?
1(8AB D'J’J MR

. W
{(0,15625 .0,05 ) + (~0,35400 0,053 }7 =0,01935

1
i

1,935 % = 1,94 %

P = (B+s,)- (126,56 1,94 W

E3. Perhitungan Ralat Magnifikasi dari Tabel 4.3,
1. ab=64cm M = 100000
AB=64cm
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o

M

!

= —= — = 015625 SABz 0,05 CITt
AR sbh 6,4 0,1562

M -AB -6,
A w? (6,47

= -0,15625 Sa = 0,05 cm

-

o {f M . oM AR
S = [ S F+ [ =8 |2
{ﬁAD i dab "

!
= 015625 .0,05) + (- 0,15625..0,05 )}z

= 0,01105

M = (M8, )= (,00000 £0,01105 )

ab=64em M =1,00000

AB=064 cm

= = e = 0.15525 Ssp = 0,05 cm

O -AB - 64 =‘_0,15535 Sa = 0,05 ¢m
Sl ab? (6,47

|

) :
Sy = [[ M S, e oM s, ]2 F i
aan ™" ) "l 7 :

fl

H . 1
{(0.15625 0,05 + (- 0,15625 .0,05 B 13

i

0,01105

(M5, )= (,00000 +0,01105 )
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3. ab=64¢cm M =1,00468

AB=0643 em

ML oseas Ssp= 0,05 cm
AAR aby 6,4 :
O _ -AB  —643 —0.15698 S = 0,05 cm

- - L
su = Jf oM S [+ [P g, tel?
[\ 2AB gub

= {(0,15625 .0,05 F + (- 0,15698 .0,05 }r}%
= 0,01107

M = (1285, )= (,00468 £0,01107 )

.ab=64cm M =1,01093

AB=647cm
oM 1. 0,15625 Sap = 0,05 cm
JAB ab 6,4

M _-AB - 6,47 _ S. = 0,05 cm

]
= {(0,15625 .0,05 P+ (- 0,15796 .0,05 F}2
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i

001111

M = (Mts, )=0,01093 £001111)

.ab=64cm M =1,01563

AB=6,5cm

o 11 0,15625 Sap= 0,05 cm
JAB &b 6,4

M _-AB _ - 65

b Gay e Sw = 0,05 cm
i b s

I
Su = J( oM S, [F+ -—aw?'—i.snb 2
L\BAB dab

, o
= {(0,15625.0,05 F+ (- 0,15869.0,05 P}z

= (,01114

M = (ﬁism): (1,01563 £0,01114 )

.ab=64cm ™ =1,03125

AB =66 cm

o 1 b 0,115525 Sap = 0,05 cm
GAE @ 6,

A = - AB = -9 = -0,21973 S = 0,05 cm
ab ab® {6,497

32




. _ .
M = oM oM 2
SM = —_ g 2 (-———.S }2
' {[51&13 As Bab
t
= {05625 0,057 + (- 0,16113 .0,05 )7
= 0,01122
M= (E’I_iSM,L (1,03125 +0,01122 )

cab=64cm M =1,04687

AB=6.7 cm

ﬁ. = l_z ..]__ = {,15625 . Sap = 0,05 cm
2aB ab 6,4 ‘

aI\fI:-AB _ —6’7:_0,]6357 Sab :-_O,OSCm

Jab  abz  (6,4)

S = (2, e (2, )
‘ {[OAB Sl R W Y

: |
{(0,15625 .0,05 3+ (- 0,16357 .0,05 #}3 -

to) -

i

0,01131 | :

M = (45, )= 004687 +0,01121)

.ab=64cm M =1,06250

AB =68 cm




ST e e 2015625 ' Sen= 0,05 ¢cm
9AE &b 6,4 1.6‘ o ‘
M -AB - 68

A R S = 0,05 cm
ao a 3

Sy = [@S] ™ le
AB \ dab ]

i . 1
= {0,15625 .0,05 F + (- 0,16602 .0,05 F}2

tof -

= (,01139

M = (+5,)=0,06250 £0,01139)

E.4. Perhitungan Ralat Prosentase dari Tabheld 4.

l.ab=64cm F =0%

AB=64cm
P= AB -ab

ab
E_ S S 0,15625 Sas = 0,05 cm
SAB ab 5,4
P _ - AB .-6,4 = —015625 S = 0,05 cm.
Dab ab? iy

1

(e rEn
Wane 7% ) Tz o0

L
= {(0,15625 .0,05) + (~0,15625 .0,05y }7 = 0,01105
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fwd

L105%=1,11%

P = (Bts,)= 00051010

asb=64em T =0%

AB=64cm

o° 1.1 ; Sap = 0,05 ¢
—_— = = = 2 2AR , CIl
o @ ad | %%

oF ;:"'AB - - 6,4 = ~0,15625 Sab == 0’05 cm
Jab ab? (6,432

Sp = {[ . }2_!_ P,
JAB 'RB, Fab e J

. i
f0.15625 .0,05 )2 + (~0,1565.0,052}7 = 0,01105

1105%= 1,11 %

P= (Ft5,)=(0,00£111)%

.ab=64em p = 0,4.6 %

AB=643 cm

o 1 _ 1. 0,15625 Sap = 0,05 cm
2AB  ab ;
oP - AB _ -643 Sa = 0,05 em

= 2200 o 015698
Fab  abt (64
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Ln

Sp = I( P oo ey (22 o Yl
W 3ap " [+ e O J

. ‘ N Y
§(0,15625 .0,05 F +7-0,1569% 0,052} = 0,01107

LIo7T% = 111 %

P = (Fxs,)= (046 + 111

toab=64cm P =1,09%

AB=6,47cm
or 1.t = 0,15625 Sap = 0,05 cm
LB ah 64

- -647 .
OF _ZAB 1647 ~0,15796 S = 0,05 ¢cm
Jab ab® (6,47 :

1} -

Sp = [[__df_s J:[EF_)* le
Wars =2 ) "G oo J

1
015625 .0,05 %+ (~0,1579¢ 6,05 1237 =0,01111

1,111 %= 1,11 %

P = (Exsp): (1,09 +1,11 4

ab=64cm P =156%

AB=6.5cm




F 1.1 _o1ses Spp = 0,05 cm

oaB  ab 64

P -AB _ -55
dab ab? (6,4

v (o p(E )

= {{0,15625 .0,05 ) +(~0,15869 .0,05 ) }i“ =(,01114

= —0,15869 S& = 0,05 cm

1,114 % = 1,11 %

P = (Prs,)=Qs6111)%

ab=64cm P =313%

AB =66 cm

e RELZE Sap = 0,05 cm
SAB ab & ,

O AR oe ='-0,16113 Sa = 0,05cm

Jab oAb (647

= {0,15625 .0,05)% + (~0,16113 .0,05 }:1? =0(,01122
= 1,122%=1,12%

P = {fis,)=(313£012)%
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7. ab=6,4cm P =4,68 %

AB=0,7cm
A R 0,15625 Spr = 0,05 cm

1
Sp= H P o Jz-.,_(ﬁf’_s RE
{(5‘!@ 48 Bab

{(0,15625 .0,05)7 + (- 0,16357 .0,05 )2 }5 =0,01131

= LI131%=113%

P = Fia,)=(a68+113%

. ab=64cm P =6,25%

AB=6,8cm
L R 0,15625 Sap = 0,05 em
JAR ab 6,4

aP - ~ AR _ - 6,8 = —0,16602 S.‘lb = 0’05 cm
Gab | abr | (GaAR

H

Sp= _61—’ g ‘Jz ap g ]* d
{(aAB o N *

: H
= {(0,15625 .0,05 ) + (~0,16602 .0,05)2 }2 =0,01139

28




I

LI39% = 1,14 %

(Ps,)= (2541140
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GLOSAR]

Absorbsi = proses penyerapean

Attenuasi = penigurangan ( perlemahan)

Bayangan konvensional = gambar wmum

Bayangan laten = gambar yang sudah terbentuk pada film iciapi

belum reriihar olel mata

Bayangan radiasi primer , . = gambar yang terbentuk karena sinar uiama
Densitas ' = fingkai kehitaman dan kerapaian zai

Distorsi = perubahan bentuk bayangan

Divergen = menyehar

Emulsi film = suatu lapisan di dasar film yang mudah berionisasi

bila terkena sinar-X aian stnar ferfihat

Emisi termionik = pelepasan elekiron dengai cara pemijaran

Focal spot = bagian dari anoda yang ditembak oleh elekiron

Kontras : ;= perbedaari antara lJagian Yang paling terang dan
gelap

Kekaburan geometri ‘l = bayangan semu yang limbul di sckeliling baydrrgan|

yang sebenarnya dari obyek

Kualitas Gambar Réntgen - = lingkat baik buruknya suatu gambar R arigen
Magpnifikasi = perbesaran bayangan
Monokromatiki = sinar Jcngan panjang gelombang mnggal

00 :




Oblique ‘ = aralt sinar membeniuk  sudui terhadap  bidang

framversal inhuh

Il

Reducing agent bahan kimia yang dapai memberi elekiron

il

Sinar hambur sinar yang herubah aralinya davi sinar primer oleh
proses hamburan

Variabel geometri = fakiorfakior geomeiri (jarak) yang berpengaruh

ferhadap kualiias gambar Rénigen

N





