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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization of Legal Metrology (Organisation Internationale de Metrologie Legals)
4- Contact point

5- Codex Alimentarius Commission
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1- API 5L: 2018-05 + Errata 1: 2018-05 (46th Edition), Line Pipe
2- IPS-M-PI-190(4th Edition): 2020-12, Material and equipment standard for line pipe
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1- Fracture propagation
2-Through the flowline
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2-1 API Recommended Practice 5A3,Threead compounds for casing.and line pipe
2-2 APl Recommended Practice 5L.3, Drop-Weight tear tests on line pipe

2-3 API Specification 5B, Threading, gauging, and thread inspection of casing. tubing. and
line pipe threads
2-4 API Standard 5T1, Imperfection terminology

2-5 ASNT SNT-TC-1A, Recommended Practice No. SNT-TC-1A- Non-destructive testing

2-6 ASTM A370, Standard test methods and definitions for mechanical testing of steel
products

2-7 ASTM AA435, Standard specification for straight-beam ultrasonic examination of steel
plates

2-8 ASTM A578, Standard specification for straight-beam ultrasonic examination of plain
and clad steelplates for special applications

2-9 ASTM A751, Standard test methods. practices. and terminology for chemical analysis of
steel products
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2-10

2-11
2-12

2-13

2-14

2-15
2-16

2-17
2-18
2-19
2-20
2-21
2-22
2-23
2-24
2-25
2-26
2-27
2-28

2-29
2-30

2-31

2-32

2-33

2-34

2-35
2-36

el 0y 905 ASTM AT51: 2014 o jlasls! 51 oslazal b caaliodly

ASTM A941, Standard terminology relating to steel, stainless steel, related alloys, and
ferroalloys

ASTM A956, Standard test method for leeb hardness testing of steel products

ASTM A1038, Standard practice for portable hardness testing by the ultrasonic contact
impedancemethod

ASTM E18, Standard test methods for rockwell hardness and rockwell superficial
hardness of metallic materials

ASTM E92, Standard test methods for vickers hardness and knoop hardness of metallic
materials

ASTM E94, Standard guide for radiographic examination

ASTM E110, Standard test method for indentation hardness of metallic materials by
portable hardnesstesters

ASTM E114, Standard practice for ultrasonic pulse-echo straight-beam examination by
the contact method

ASTM E164, Standard practice for contact ultrasonic testing of weldments

ASTM E165, Standard test method for liquid penetrant examination

ASTM E213, Standard practice for ultrasonic examination of metal pipe and tubing
ASTM E273, Standard practice for ultrasonic examination of the weld zone of welded
pipe and tubing

ASTM E309, Standard practice for eddy-current examination of steel tubular products
using magneticsaturation

ASTM E570, Standard practice for flux leakage examination of ferromagnetic steel
tubular products

ASTM E587, Standard practice for ultrasonic angle-beam contact testing

ASTM E709, Standard guide for magnetic particle examination

ASTM E747, Standard practice for design. manufacture and material grouping
classification of wire image quality indicators (igi) used for radiology

ASTM E1806, Standard practice for sampling steel and iron for determination of
chemical composition

ASTM E1815: 2008, Standard test method for classification of film systems for
industrial radiography

ASTM E1820, Standard test method for measurement of fracture toughness

ASTM E2033, Standard practice for computed radiology (photostimulable
luminescence method)

ASTM E2698, Standard practice for radiological examination using digital detector
arrays

ASTM G39, Standard practice for preparation and use of bent-beam stress-corrosion test
specimens

BS 7448-1, Fracture mechanics toughness tests - Method for determination of Klc. critical
CTOD and critical j values of metallic materials.

EN 10168, Steel products — inspection documents — list of information and
description

EN 10204: 2004, Metallic products — types of inspection documents

ISO 148-1, Metallic materials — Charpy pendulum iMPact test — Part 1: Test method
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2-37 1S0O 404, Steel and steel products — General technical delivery requirements
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2-38 1SO 2566-1, Steel — Conversion of elongation values — Part 1: Carbon and low alloy
steels
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2-39 IS0 4885, Ferrous products — Heat treatments — Vocabulary
2-40 ISO 5173, Destructive tests on welds in metallic materials — Bend tests — Third
Edition
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2-41 1SO 6506 (all parts), Metallic materials — Brinell hardness test
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2-42 1SO 6507 (all parts), Metallic materials — Vickers hardness test
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2-43 1SO 6508 (all parts), Metallic materials — Rockwell hardness test
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2-44 1SO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at ambient
temperature
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2-45 1SO 6929, Steel products — Definitions and classification
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2-46 1SO 7539-2, Corrosion of metals and alloys — Stress corrosion testing — Part 2:
Preparation and use of bent-beam specimens
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2-47 1SO 8491, Metallic materials - Tube (in full section) - Bend test
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2-48 1SO 8492, Metallic materials - Tube - Flattening test
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2-49 1SO 8501-1, Preparation of steel substrates before application of paints and related
products - Visualassessment of surface cleanliness - Part 1: Rust grades and preparation
grades of uncoated steelsubstrates and of steel substrates after overall removal of
previous coatings
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2-50 I1SO 9712, Non-destructive testing - Qualification and certification of personnel
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2-51 1SO 9769, Steel and iron — Review of available methods of analysis
2-52 1SO 10474:1991, Steel and steel products — Inspection documents
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2-53 1SO 10893-2, Non-destructive testing of steel tubes — Part 2: Automated eddy current
testing ofseamless and welded (except submerged arc welded) steel tubes for the
detection of imperfections
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2-54 1SO 10893-3, Non-destructive testing of steel tubes — Part 3. Automated full
peripheral flux leakagetesting of seamless and welded (except submerged arc welded)
ferromagnetic steel tubes for thedetection of longitudinal and/or transverse
imperfections
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2-55 ISO 10893-4, Non-destructive testing of steel tubes — Part 4: Liquid penetrant
inspection of seamlessand welded steel tubes for the detection of surface imperfections
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el o p3905 1SO 10893-4: 2011
2-56 1SO 10893-5, Non-destructive testing of steel tubes — Part 5: Magnetic particle
inspection of seamlessand welded steel tubes for the detection of surface imperfections
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2-57 1SO 10893-6, Non-destructive testing of steel tubes — Part 6: Radiographic testing of
the weld seam ofwelded steel tubes for the detection of imperfections
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2-58 1SO 10893-7, Non-destructive testing of steel tubes — Part 7: Digital radiographic
testing of the weldseam of welded steel tubes for the detection of imperfections
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2-59 1SO 10893-8, Non-destructive testing of steel tubes — Part 8: Automated ultrasonic
testing of seamlessand welded steel tubes for the detection of laminar imperfections
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2-60 1SO 10893-9, Non-destructive testing of steel tubes - Part 9: Automated ultrasonic testing

for the detection of laminar imperfections in strip/plate used for manufacture of welded

steel tubes
Syl 5305 A Cond V58 slbigs wytte i 903l ATAY Jlo N FAVE- o e ol Lo o laslisl — 5 59T8b
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2-61 1SO 10893-10, Non-destructive testing of steel tubes — Part 10: Automated full

peripheral ultrasonictesting of seamless and welded (except submerged arc welded)
steel tubes for the detection oflongitudinal flash and/or transverse imperfections
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2-62 1SO 10893-11, Non-destructive testing of steel tubes — Part 11: Automated ultrasonic

testing of the weldseam of welded steel tubes for the detection of longitudinal and/or
transverse imperfections
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2-63 1SO 10893-12, Non-destructive testing of steel tubes — Part 12: Automated full
peripheral ultrasonicthickness testing of seamless and welded (except submerged arc
welded) steel tubes
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2-64 1SO 11484, Steel products — Employer’s qualification system for non-destructive
testing (NDT) personnel
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2-66 1SO 12135, Metallic materials — Unified method of test for the determination of
quasistatic fracturetoughness
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2-67 1SO 12737, Metallic materials — Determination of plane-strain fracture toughness
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2-68 1SO 13678, Petroleum and natural gas industries — Evaluation and testing of thread
compounds for usewith casing. tubing and line pipe
2-69 1SO 14284, Steel and iron — Sampling and preparation of samples for the
determination of chemical composition
S rSo3lsl sl aaiges g5lwodlsl 5 (5,10 paiges 0z g OVgd ATAS JLo AYVE o lads o)l pl (o o lailiwl — 655100k
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2-70 1SO 15653, Metallic materials—Method of test for the determination of quasistatic
fracture toughness of welds
2-71 1SO 19232-1: 2004. Non-destructive testing — Image quality of radiographs — Part 1:
Image quality indicators (wire type) — Determination of image quality value
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2-72 1SO 80000-1: 2009/Cor 1: 2011. Quantities and units - Part 1: General
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sl 00 3595 1SO 80000-1: 2009

2-73 NACE TMO0177, Laboratory testing of metals for resistance to sulfide stress cracking
and stress corrosion cracking in h2s environments

2-74 NACE TM0284, Standard Test Method- Evaluation of pipeline and pressure vessel
steels for resistance to hydrogen-induced cracking

2-75 API RP 5L1, Recommended practice for railroad transportation of line pipe

2-76 API RP 5LT, Recommended practice for truck transportation of line pipe

2-77 APl RP 5LW, Recommended practice for transportation of line pipe on barges and
marine vessels

2-78 ASME BPVC Section II- Part C Specifications for welding rods, electrodes and filler
metals

2-79 ASME BPVC Section VIII - Division 1 Rules for construction of pressure vessel

2-80 ASTM E9 Standard test methods of compression testing of metallic materials at room
temperature

2-81 ASTM E45, Standard test methods for determining the inclusion content of steel
2-82 ASTM E112, Standard test methods for determining average grain size
2-83 ASTM E384, Standard test method for knoop and vickers hardness of materials

2-84 ASTM E1268, Standard practice for assessing the degree of banding or orientation of
microstructures

2-85 ASTM E1180, Standard practice for preparing sulfur prints for macrostructural
evaluation

2-86 ASTM E1928, Standard practice for estimating the approximate residual
circumferential stress in straight thinwalled tubing
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2-87 AWS A4.4M, Standard procedures for determination of moisture content of welding
fluxes and welding electrode flux coverings

2-88 AWS A5,01/A5,01M, Filler metal — Procurement guidelines

2-89 AWS A5,1/A5,1M, Specification for carbon steel electrodes for shielded metal arc
welding

2-90 AWS A5,5/A5,5M, Specification for low alloy steel covered arc welding electrodes

2-91 AWS A5,17/A5,17M, Specification for carbon steel electrodes and fluxes for
submerged arc welding

2-92 AWS Ab,18/A5,18M, specification for carbon steel filler metal for gas shielded arc
welding

2-93 AWS A5,23/A5,23M, Specification for low alloy steel electrodes and fluxes for
submerged arc welding

2-94 AWS A5,28/A5,28M, Specification for low alloy steel filler metal for gas shielded arc
welding

2-95 AWS A5,32/A5,32M, Specification for welding shielded gases

2-96 BS 8701, Full ring ovalization test for determining the susceptibility to cracking of
linepipe steels in sour service - Test method

2-97 DNVGL-ST -F101, Submarine pipelines systems
2-98 IPS-E-GN-100, Engineering Standard for Units
2-99 1SO 3690, Welding and allied processes - Determination of hydrogen content in arc
weld metal.
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2-1001SO 5817 Welding — Fusion-welded joints in steel, nickel, titanium and their alloys
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2-1021SO 14732 Welding personnel - Qualification testing of welding operators and weld
setters for mechanized and automatic welding of metallic materials
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2-1041SO 17639 Destructive tests on welds in metallic materials- Macroscopic and
microscopic examination of welds
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2-1051SO 17640 Non-destructive testing of welds - Ultrasonic testing- Techniques. testing
levels. and assessment
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2-106NACE TMO0316, Four-Point bend testing of materials for oil and gas applications
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Combination Welding process for pipe during
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Combination Helical Welding process for pipe
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Combination Longitudinal Welding process
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Electric resistance or electric induction
Welding  process  for  pipe  during
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Brinell Hardness With tungsten ball
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Low-Frequency electric Welding process for
pipe during manufacturing

Laser Welding process for pipe during
manufacturing

Submerged Arc Welding process for pipe
during manufacture
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Shielded Metal Arc Welding for pipe during
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Manufacturing procedure qualification test
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Magnetic particle Testing
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Product Specification Level
Penetrant Testing
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Through the Flow Line

United States Customary

Ultrasonic Testing
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B L245 A L210 A25P |, L175P A25 , L175
4 8 (700) 4 8 (700) 4,8 (700) 4,8 (700) 1,7 (0,068) 10,3 (0 ,405)
4,8 (700) 4,8 (700) 4,8 (700) 4,8 (700) 2,2 (0,088) 13,7 (0 ,540)
4 8 (700) 4 8 (700) 4,8 (700) 4,8 (700) 2,3 (0,091) 17,1 (0,675)
4,8 (700) 4,8 (700) 4 8 (700) 4 8 (700) 2 8(0,109) 21,3 (0,840)
4 8 (700) 4 8 (700) 4,8 (700) 4,8 (700) 2.,9(0,113) 26,7 (1 ,050)
4 8 (700) 4,8 (700) 4,8 (700) 4,8 (700) 3,4 (0133) 33,4 (1,315)
6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 3,6 (0,140) 42 2 (1,660)
6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 3,7 (0,145) 48 3 (1,900)
6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 6,9 (1000) 3,9(0,154) 60,3 (2,375)
6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 5.2 (0,203) 73 ,0(2 ,875)
6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 6,9 (1 000) 5 5 (0,216) 88,9 (3 ,500)
9,0 (1 300) 8,3 (1 200) 8,3 (1 200) 8,3 (1 200) 5,7 (0,226) 101 ,6(4 ,000)
9,0 (1 300) 8,3 (1 200) 8,3 (1 200) 8,3 (1 200) 6,0 (0,237) 114 3 (4 ,500)
9,0 (1 300) 8,3 (1 200) 8,3 (1 200) 8,3 (1 200) 6,6 (0,258) 141 3 (5 ,563)
9,0 (1 300) 8,3 (1 200) a a 7.,1(0,280) 168 ,3 (6 ,625)
9,2 (1 350) 7,9 (1 160) a a 7.,0(0,277) 219 1 (8 ,625)
10 8(1570) | 9,3(1140) a a 8 .2 (0,258) 219 ,1 (8 ,625)
7 5 (1 090) 6 5 (930) a a 7.1(0,280) 273 ,1 (10 ,750)
8,3 (1 200) 7 1(1030) a a 7 ,8(0,307) 273 .1 (10 ,750)
9,8 (1 200) 8.5 (1 220) a a 9,3(0,365) 273 .1 (10 ,750)
7,5 (1 090) 6,4 (930) a a 8,4 (0,330) 323 .9 (12 ,750)
8 5 (1 240) 7 3 (1 060) a a 9 5(0,375) 323,9 (12 ,750)
7.7 (1130) 6,6 (960) a a 9 5 (0,375) 355 ,6 (14 ,000)
6,8 (980) 5,8 (840) a a 9,5 (0,375) 406 ,4 (16 ,000)
6,0 (880) 5,2 (750) a a 9,5 (0,375) 457 (18 ,000)
5 4 (790) 4 6 (680) a a 9 5 (0,375) 508 (20 ,000)
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MPa (psi) oo jasein oo jasein
mm (in) mm (in)
L2456 B | L210L, A | L175P L A25P | L175 1 A25
5.9 (850) 5 9 (850) 5.9 (850) 5 9 (850) 2 4(0,095) 10 ,3 (0 ,405)
5,9 (850) 5.9 (850) 59 (850) 5 9 (850) 3,0(0,119) 13,7 (0 ,540)
5,9 (850) 5.9 (850) 59 (850) 5 9 (850) 3.2 (0,126) 17,1 (0 ,675)
59 (850) 5,9 (850) 59 (850) 5,9 (850) 3,7 (0,147) 21,3 (0,840)
5.9 (850) 5.9 (850) 59 (850) 5 9 (850) 3.9 (0,154) 26,7 (1,050)
5,9 (850) 5.9 (850) 59 (850) 5 9 (850) 45(0,179) 33 4 (1,315)
11,0 (1600) | 10,3 (1500) 9,0 (1 300) 9,0 (1 300) 4,9 (0,191) 42 2 (1 ,660)
11,0 (1600) | 10,3 (1500) 9,0 (1 300) 9,0 (1 300) 5,1 (0 ,200) 48 3(1,900)
17,0 (2470) | 17,0 (2470) 9,0 (1 300) 9,0 (1 300) 5 5(0,218) 60,3 (2,375)
17,0 (2470) | 17,0 (2 470) 9,0 (1 300) 9,0 (1 300) 7,0 (0 ,276) 73,0 (2,875)
17,0 (2470) | 17,0 (2 470) 9,0 (1 300) 9,0 (1 300) 7,6 (0 ,300) 88,9 (3,500)
19,0(2760) | 19,0 (2760) 11,7 (1 700) 11,7 (1 700) 8,1 (0,095) 101 ,6 (4 ,000)
19,0 (2760) | 18,7 (2 700) 11,7 (1 700) 11,7 (1 700) 8,6 (0,337) 114 ,3 (4 ,500)
19,0 (2760) | 16,7 (2 430) 11,7 (1 700) 11,7 (1 700) 9,5 (0,375) 141 ,3 (5 ,563)
18 .9 (2740) | 16,2 (2 350) a a 11,0 (0 ,432) 168 3 (6 ,625)
16,8 (2430) | 14,4 (2090) a a 12,7 (0 ,500) 219 ,1 (8 ,625)
13,4 (1950) | 11,6 (1670) a a 12,7 (0 ,500) 273 ,1 (10,750)
11,3(1650) | 9,7 (1410) a a 12,7 (0 ,500) 323,9 (12 ,375)
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75 °60 <141 3(5,563) X421, L290
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90 ®90 >508 (20 ,000)

5 o9ey] SLid Can 5L D> AMAMM (10« - iMslaaly) 1o 095 it VYo MPa (YEYPSI) 5l oyg05] JLid cos 5L DS AMAMM (¥o--iN) b slaaly o @
Dbyt V4, MPa (YY$- psi)
g i Yo 0 MPa (YAY - PSI) 5l ¢y905] jLad Consi s °
oS S 5L DFEEMM (15 M) L sloalyd )3 5 355 i O+ MP (YYF+ PSI) 5l ge)] Lid cancs 55 DS Fo5/6MmM (15 -+ in) ki b slaaly) 0 ©
D9 i YO, MPa (Y8Y- PSi) 5l 505l Lid

Sob i Sy a5 wsl bl ganol (Ssae So S Jelis jlad gesl azlis £-F-Y-N
w0l pll ygel JLid aSGT b pias e 0,5 ¢\ MPa () -psi) TR T ORIV Ll g cabaule

5 g o e ISl a5 Tl e 55 5

2t Ap (V)

:Q‘ 40 aS

b lae g comsl pebed (25 4S5l oo b Jolee ((ID/iN?) MPR o s cgsil 25 S
£ ailee Y7 Joor

(I0/in?) MPa (o o olesl (o] (Silsyoud S o L3l Lzs Pg

VoA




WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

MM’ (") o e 2l ool S oun S alaie phw Colus Ag
MM’ (i) o> Wyl o )la> abiie mhaw Cols A

MM’ (iN") o> g mhaw A5 colas A

MM (IN) o p 0dds ascine >, ;i D

.MM(IN) ez p 0l astin Culxs t

‘t wMUW QMBL@B 61?'4.3 ct min sjl.?bo A_Ml?bé ‘\.:.:.QS }‘ w‘ US'M 505‘9.’ C_))j-»o )O V—f‘—"—\‘
Lusyo o8 plaSym FF-Y=V e L O-F-Y-) e glaot g 4 g oslinl 5Lisyge ygel JLid (pueni sy
3,55 18 eolaiuls o coml ke a8l A0 TaieS b (ggil> (25 4SSl b ybds gl daxlye el
T ST I S Sl

b cog Wb dgd asll o ccil ouls jloee Y-V-Y-Ve an g j0 a5 go)lge joas VY-V
DS 8 daw Cane alulid gl ¥eeIX (YATC) aneS olidy, 4 aes j0 soii>

Ao I3 e Cod 1) B i GG Gl Uy (o) maw ST b oo y3b s

b o o) J518 3l akir sl YU 15, COW 5 SAW lialg) 513 b sy sl 3,5hae (200~ 6813
Deds Azl e o Cawga 4o Hblie 0l o)les 4 PSL 2 glaaly) LSS Sloljll pgas 0 -azg

@bolid Soed)b a5 (cw )l 56500 e slaghy) dbewgts Sl (S (ool (owpik Y-V-Y-
@S 0gd >l g0l Bl lagy Wl et cwy3b F-V-Y-Ye

Ju‘o..bbw)s.o] ‘579'4»4 LS‘LQ(_gi““‘j-‘-’L’ GJL’))‘ 9 ‘SJL-AJLMAJ 6‘)" -l

L ASTN SNT — TC — 1A ;5 Li,e bl 50,5 03,50, gly omlio o cds @)l —0
sl e ol Jobes L 1S0O/11484

V-9



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Gl o cwaie Sl sl SLulls gl wl o g, 40 (20 S0 Hlog 0 slodly) mlaw  F-Y-Y-).
by S glacaml a1y lsenl s wlgh gyl ool azilir wsd (il dlg) IS S L
5o g alad olul gl oold Cand Cw dals SO 4 wilgi o (a5 lgenl 4 wro lid g o
Slal ST el oaijl Lmsl a4y (i (s Gga3l Gy Ll wsd uni il (] (S S S50
L Gllae b Soew 4l aaldl 7210 -% s 50 sddaseine g 5l (in L3090 ddlaie S5

Dl ALl P Cewg 9 V-0 - 00 ) 0 el jatie g,
Lgél.v.g‘ LSLDGS”}T A-Y-Vo

L @l o i ams jolaedn 5 ) Cug 50 30 Lo T h o 4o b badlg) jlas V-A-Y-).
3 ceslie oaliial b b e b sl yad (g puSo3lail (Ve Jgaz b illao) 095 (6 puS03luil b sla (s lols,
Ay Ly wlaiin 6 5Fo3ladl cile Jatd Il S s S TS il e S ey Se

ol Slaide g 3 CeslsS )0 50 eadpatiine (hsy Ojge (ol sl 50 s d plxil 698 (550

& Oleeds Wb e alewgdy oadiplxl glas pSojlul (B! s D20 Amm (Yo in b dgd ;o

D55 )13 381650590 (6,500 juz aSL) Ke e aid S LA o gLl
L solse 5l g o) ojlailye (gl casein slul b 5194.“ hd 6 ,Sojlwl gl oolaiuls g sz Sy, -) ‘5)3T.>L1
Ll ©dg LS.».».U 9 ‘QS?L».MHO L;)L».‘>L~) 6‘)‘.) .\Jla 9 IR e s\.\.ul.a Sjy90 Q‘B.A )_faé L: Wsﬂ 50}/99 dled L;.)Lu‘ 6)“'\Jb
ook b wigd s 2l cans b o LB O g0 YW &S o, il oyl e SO lawg eolaiul LB sl e
Shd 5l 5SS ¥ YMmM (AY0IN) 3l S,y ks sl atsls Ao 69, b o901y ol sl g BB ol Sl
PS5 sk e (g)lolg, edleds dlg) ouls atine >, hE pax Jols Il )l Ko, a8 bl e dg) Sl

p3Y gl 005 )Ll ez 09,5 (59, 5l mS ye ln Wl o0 mS S, «60m 2 088 iz Ay oyl sln Bl
2 Ve MM (FiN) aieS alols b Koy, o8 o el dodlg)d )5 b L 5l ki oS3l gl a5

sl a5l syzg alg) sle!

Slp S e 6 uSoslail Oy S b, &y o..\.&‘_?‘)]o SlSe (s (laise SySoslasl pile =Y 6)570[{
Sied 5 maw S (g5, bla wlaise s

.)9....: 4:.‘>|).4 P Cwig o )Jol.uuo SN o)l.o...':: 4 PSL 2 6[.%4.]9.' M uLo‘,” 0050 JO —d>gl

1- Ring gauge
2- Snap gauge
3- Ovality gauge

VY-



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

SrSal Bl F R s s LS oS 65 ol @ dady 38 5 ol ToA-Y-).
o310l (2 yidns (s O (58,5 5 7,15 el o0l atuils e Y-A-Y=V o 0ty 50 assl j>ds cigd
il o HlSS alato plaw dotio S0 a6 S 03l (B Sl o]y peS g 2yl Jad
oaiiolmgl ST Sl Sl Ss yees S &) coiiss, oaianilil cladls 63,5 5| g5 opeoslail —gysloly
bl on el @9 oo 3515 0l (6 S oslwl ) 4 jglne sladlg) alwgay & (g S Lags

Dgds dxxl e o Cawsgar 4o HBLie 0l o)les 4 PSL 2 sladly) LSS Gloljl pgas 0 -azg

Lo g j3 5 D >V1a/AMM (ASYOIN) b oodlancie gloals) 10 (33lg3 &y ,0  FoA-Y-1e
(0,5 5l gyl g ooliul jhd (gla (g oy, b Gllail (yend (sl (3o jaB (g ySoslail 5wl ceais
So 0 0ad s pFeslail  Als b ojlul eSS Slad oIl (p i G NS Glgrear Wi

gl ad)F A 5o (Gl phade s axio

Jyars o & Comns ol by 8 Ll Gl ol oy iy COW 5 SAW slaals) ;5 F-A-Y-\s
Syas el oS 4 A2 e emm (A in) L+ YOD Jsb 4y Sshls b asl lg) slosil Sig> o aly)
S9b 5 pSojlul gl (Job e

o sl g s pFosul c ol sl Sl b gldsl ol b oy oo B-A-Y-)e
S bly,y 4 wls a5 ez 4l jzd il V) Jgaz )0 eddasin (g)lolg; Hlade b @llae b alais
&S Oy b (oyil alws b (Sl udsS SO abiwgt b Culiis (550 jluil w0sd Sgazme e
Wb (Sole udgS L ad 5 &0 slag puSoslal (ST o lae 10 o plodl coas 0 ST Sy

Dol S mha (g5 (sled Glagr bl oS (nl gl bl

Shd b gledlg) gl YAYMM (V,0+0n) accins gled U wub ) L5l mhaw b wled jo o (slel
aeS L PAYMM (F2Y0IN) 5| 5 S>sS slaalyd ol D/F glais b g 55,5 L YPAYMM (7£Y0IN)
L ocow cdb g0 5l (SO b o ) maw b wled j0 oo sleil 0gh 5,5 ¥ YMM (- VYOIN) sles

5L TLYMM (Y0 in) gleds axpaS b osds 8,5

s 058 43,5 Sl S cy5,e0 d 51l Jsb o)l s KisS slog, sloaly sl F-A-Y-)e
aS byhan 0l s Sy o8 dnlad ol fate 5l LS col (S Slo Sy oS (slog, slaaly)
gl axd 5 ki ol SolisS Jsb 6l cenlie b jlade

RN



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

W= Glaat g j0 sad pdein gwaid g olul Ol glly g laSaxo gl Y-A-Y-)e
d._:).> uw)l.o_w o ‘;@b LSLQLJ"’ﬁ) A_ij )_in ‘QJ—Qf )‘)_9 oou.’f_w‘d)}o A_)la wL».A 6[&&9) AY-9
Al oasle Hai b b eolawls g0 slo g, il sods jaseice

S8 dszlye o Cansges 1> ,Blie iy o )lad 4 PSL 2 gladly) LaSS Sllyll ogas o —azgi

o3F AT
Soalyl azhd a4 e 39 AlElas jebbay Wb dlg) asls 2 D Z1FVYMM (005YIN) L sladly) jo

oo codds e dg) 093 b odigh uate lakd 5SS cpse5 bl o 45 s Kgn b ot s
25 4wl sloog 5 0 b (S5 Ojg0h b ladg) < DYFLYMM @05YIN) L sladlg) 5o il

Higlise g 03l

W9 59 25 SeuRs) 5l (e @ b 5 SdysS s sleg;, slaal)

L YA tonnes (Y-ton) ;59 b Goyliw o)lge jau oyl 093, Ladle fyga0 Ll KiidigS b ol jors — A
b gl aid,5 Ll 10 093, Lable (sl conlin jloe jladie aob oyl jo a8 i

Sgd aid)S S 0 Sl (5 sl el Sl jlaie aSST &y by ptis «SilysS a5l S -0

o
DSb & g b Bllhae Bl e pe syl
Sazme gl N-Y-1e

39050 abgiye Sl L dlg) (y905] dsgezme S (Sl olsm slaggel 51 S o e il S
sools )15 5L llas 050 Jgazr el b sllas 1) ala) (ys0)] degazms 00ijls onl (o e
s IV-V-V e laas g Sl L @l o 1) ol ez aejl acsame S Gloteay o) (285 Hla o
Ol bgrye Sl L Gllas 5 amo )18 (g3l 990 illige bgipe Bl 9)90 4y a5 TV
sdze Jyl Sldes 0l 1o ()l Oldes suze a] )8 a0 G5l 09, i o)lailil]
M b @8le bl Syl Sldas saome anl)d 4 0wl 5l Syl Oldas a5 oladdg) (6l
) Sl Sllee 5l Jolite g5 b (g00me aild g5 12 weaigh (Sl Sllee sladlg o ol

5b )l 38195 Ll d(09d axxl e ¥ Jgua

Sazme oyaejl  AY=Y-Ye

.)5....; d.r.‘>‘).o S wg.u B )Jol.uuo A O)Lo-:# L PSL 2 6[.@4]5.' gL""S Y UL“")‘” 0030 e —=\.‘>9;

Y



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Lo S 5 daze (ygei]  1-IV-Y-)e

L el 09550 093 plos b onijlu JLisl 4 Ly w9l 955 50 oules 99 5l diged Sy azilir g oo 485
Sl dazme (y9e3] iged 90 2 ST 09d (ygel 5 At o ple 5l Kus dised 90 3l Sume aiged 5
b el 09050 ogd plad b oaijle (ansets 4 Ly wigd 09950 dazme (19031 aiged g0 o b S axiliz

Wi 903] b 8, laitial Ll b gillas s wmgd owilesdl

S5 o3Il Wb oals 998 0 polie b pate (glp haid Slaacd oS 5 «SSucSS slagyge;l 4365 pl slp
D9l

ats Jypame oliard oS 5 sbadisel sl ol atine Cuxdae Gles 31wl saze fsesl sladiges

S Saze gygesl  Y-IV-Y-)e
ol 25 B S o (905 by

LPSL 2 c¥game 5 Q s RN Ussw Laylyd b PSL 2 ¥ guama § PSL 1 ¥ g plas gl — il
(5 Y Jghaz b sllas) X65 L, LA50 51 5oyl sloes, ;o M sos Loyl

gl 993 ya O,k oo yatine Slel I b Gollas o el yge3] Acgame coiles 45 iiS dige;] 5]
dgad 93 o gl azliz S (9031 5 DLl (03] dsgazme Hled 5l Ko Aiged 90 el (S 03l
St Jg8 BB 903l dcgemme o] sladlg) plos igd JguB b o lasbin] Sl b gillae some (yge)]
yobas Canl o 0ijl (g 390 0 duzme diged 90 o L (o ST 09 0ol 090 0 aS gl 4Ll e
@ %l Suzme digesl )9l Jos 4 sazme (39031 9 (5 pTAiges (9031 dsgere laalg) cuilandly I SSaSS
Oygo yd wgd 4d)S (ul odd 39050 lagaioils aeS (53,5 03,510 y0 &5 slaiges alin )b
29 Lz V=YV a5 b Bllae sl sume Slilae (09 1,21 L6

(¥ Jgoz b @llas) 5YL L XB5LL450 (slaos, o M Lgow byl i b Y gams slos gl —

398 yo 3 Jailiwl oo jasrive dal s b @lad jo Conl 9ol degeme cainles a5 iiS g0l diges S
Sladiges iSOl same g0l slp 1) gey] dcgamme lod 5l 300 asligs Cowl (See 0jle g0
G50 shol Gl ] G5 5 (Js alie oo 5l 5 sk plen 4wl saze (35l (6l ead ol
51l Sae 0053l g 990 po O usbiwl Layl 1 b gollas sazme yge3] diged g0 b S ST gl angs
Sazme (ypejl diges 93 o azslizr sl Jos a4 (903l ST jsbar (g0 acgerme oyl ouiledly

Y



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

1G5 3 &5 plodlsd asli sz aiies ol 5550 (9051 acgarms oaila Bl slaalg) plas wiss J5.8 L5
2l 1) s el 5l (S al baly) ol g sadangs byl 5l 590 adgl aiges a5 Lol NS

L YW ﬁ}&‘ 390 o b Lasc\.]5.| ‘al.o.'{ -\

b a3l bt oy Gitucald, Ojge 0 g 4d S 1B 903l 5590 Wb a3l dcgezme jo Wg) o Y
L

wL5] gloasls b oijle (yogr shat g0 0 ol 55/ S @ loalg) b, ol b b, ¥
logygesl cnl cams )13 g3l 3550 il oo (gl chny «18) 09050 4ol Agf ) S35 a5 (6,500
Gyl N Ll poe a4l 4y slate gl ey dslol s Jols Liducals, mli a5 ole; b oyl
D558 518 0l 0550 Wb gl dcgeme 5l laalyd BLI g o0l 390 50 b ¢ Lo

Ded Ll V=YY 0y b gollas wub suse a0l )8 (o9 |2l LB & a0 o

095 S Suzxe ‘sl.b&g.o)’.f Y-1rY-vy-y.

el 25 b 4 0955 S5 same el Ll
85,0 slaalgl g L175 L A25 51 5YL (slaos, 10 oaits dauaie (EW) (S a8Ul log,0 slaaly — I
£ S5 sasls & jgod oalades D YYY AMM (VY YOIN) L oois lavis (5,5

aSSl by was aslsl Jod LB zuls Jpax U 1) oo 999,0 diges o dazme (yge)l Ailgh o 00l

Sgid adgl Jobo Ae 751 aS alg) onile BL

85,0 slaalg) g L175 L A25 51 5YL slaes, ;o oot Jawais (EW) (S SUl Jlos,e slady) —o
daie gleazly o sadadys «DLYYYAMM (VY VORIN) L ovid lavwco a5 (5,5

Sgl 990y odd yatuive Slel Pl b il jo 0,5 S lagyge;l 5l g ian olaxs b o &S gl
G995,0 83 pll sazme ge)l e Gled g Ggare gLl Hasp ) e Gl S 0055l
gl jglme gLl 511, sazme (503l 5 aiS @dlel 59010 |y laalgd b algd ylad c0us sl ol (\Son ¢ 5501
SN 5 47y Hao > By 5)0 0se3l ln (S w5l aiged 55 SIS Wb sazme (93T 8 0 S gy
Sgs 390 po O, bl oo jaseie Lal i b gollad 4o sazme g0l ST am )0 A0 [0 b 5,0 Ogesl &l
o ;o 05,0 L OGNS sladly) ST slel ;o b g auS ool 090 0 1) aalg) L el 1o 005l
oiledl slaaly) plos gl @8y Jgu3,50 dazme (yga5] ST cams J18 (503] 5)50 | azj0 A0 g az o

il e Joud b GBS

Wy



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

03, sh9> slaalyd plod L175 L A25 5l YL slaes, ;0 0w cadlanin SO Sl g dlg) —o
Wy 0 laiie &S (6,5 hex Ao g 35,50 9 £ X MM (YAVD iN) slo s 5 L175 L A25
YryammQOyyvoin) gl 5 S>e8 ,hi b

fongs ST S sazme (g3l 1y ge3l asgaze plon 5l Ko alg) 5o,m 5l Ll S el (Ses ouijl
Sy s 4 og wislys Jed LB (503l asgare ()] sladly) plai il Jo S8 b diged 50 0 (905
0303 el (8o 00ijls g 39300 diged 95 ;o b SG azslin (Cunl 0ud 393 50 (39051 )3 &S sl o]

QS 1SS g5 dcgama sailendl sladlg) plad slol SO 5l saons p sladiges g9, 1,

D 1l VV=Y=V e 0005 b Billae ol dusme aisl 3 09 |l BB &y po
S dazo ygojl FoIV-Y-)e

Sladiges G3, 1) gesl Gl San odijle g 39000 sabativne Slell b sllas o aiges [T
b Gl o sazme gejl diged 53 50 ST iS 1S5 (y905] asgerme los 1 S0 asligs 5l oadas
&S slasls mas aiis 58 B acgeme o] slodlg) ples cigd 28l JguB g0 codds jaseie Slal3ll
65> 1y 0393] sl 5ee 03l igd 090 50 Suzme diged 93 b o ST el 0alaid 5 T 5l agl diged

WS S5 yeey] Asgame onlanily slaalg) ales

35 L V=YV e a5 L Gillae gl dazee anl B 0I5 &0 )0

oy lud yhod Suzo scygei]  H-1Y-Y-)-

Gl xS 005l cdiguds 390 y0 0dud paseine Sloll b Gillay o cadicolan e diges g0 L S S
2 ST sS85 (geil aegemme le 3l Koo a3liags Sloil S 5l eadias sladised 55, 1) (905
O3e3] aegezme ol slaaly) plas wigd adly J5:85 )90 ouds auine Sl b Gllas 55 sume aiged 5o
S93ye daome digajl g0 o b So STl oud 0500 o] Wiged &S ol a2LS ey wiis o8 L
iS85 asgazme oailedl sladlsh plas Sl leiil SO s, 1y ges] onl el S el caigls
GRS e 9 e Cooms g (Bl e | Sl 00l 39350 4T (sla L o Sl (S 0l (iaren
dyf wind Jod (LeoSs diged 90 ST eams )8 suzme (g3l 9550 ol e 5 S0 (SLal aigai 5o
P9y 4 el dazme (93] sladisel Cud slre dazme (el 5 Sldar (i sdiee @ly wnl 0 s

gl (6,0 pdiged cCawl 0dls 00,5l F-Y-Y-Ve WL g Ve 9V Jouo jo axsl wliee

D98 IV w5 b illas b same al 3 0 )5 & 50 5o

\RIN



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

‘5.:)[9 S0 ‘Slbgg.e)"‘— Z-YY-Y-\.

AC gono S| ui&-& od.})'L.) ‘U"’)"J"’ 039w Oo)ﬂﬁ 5O L§’JL> LQAJ}A)T S QM 990 50 Djgo 4D
STass 13 a3l 090 1) 03] degamme lod 5l Koo asligs b osged (03Kl 1) Cous g (9e)]
Dgd 0wl gl badlg) slod STaSS Qs,oﬂ 4 e L@Q] F S bgo 12 (69900 0w

553 L V1o i e sl e sl o050

PP SRR SWILNE T ‘5&‘33.0)"‘- V-1v-v-9.

O odijl @5 09050 0adaseive Slall b Bllas )3 (g05] degezme So (Ziw (I (305l S
Saze (yge3] 50 diged 30, 1 .am0 sll 1) saze (505] (g0l degeme len oo asligs 5 el
ol 00 098 0 a5 Jgl dg) 3 4 aiwd ool 0,90 dcgeme ] sladly a3ls sles wigd Jou8 o8
695 1 09031 o2l ST jboay sl (o 0ai3ls Wi 395 50 Sazme (y305] 40 diged 93 b Sy 5]
g 485 ol 090 y0 Aigal b alie (Lhg) bl duzme (505l sladiged cand ploxil saile Bl slaaly)

(gﬁ,w d..'.?-‘).o A-o L: V—C d‘L“A-:-? “-.‘)
398 Ll Y=Y e a5 b illas sl saome wiyly )5 &0 50
DWT suzo glocygesl  A-IV-Y-)s

odijle Canl (oo ¢ pdy 00gue Q%ﬁiﬁ ,» DWT Q}A)'T Gladiged (G HAb D900 Dygo 40
3azee 9051 3550 1y a3l degezme Glod | Ko asligs b edged 3ol |y Loud j5e (903] degecne
aiges a5 Jgl axli s3> 4y onileBl slaalg) plad (gl a8ly Jsud b8 suze dige;l g0 2 ST aas )3
plail 51 SSaSs jsbay dag)] 51 (S b 90 10 (6993, Sy p0 5 akied 5B b g 0ad 09350
59050 digad b aline odg; bl sazme (3051 slaaigel 955 g0 wali slp dazme (3051 Laalg

(09 dxzlpe Y-Y=V o0l ) 4) \Wgd 48,5 o

39 Ll Y=Y e a5 b e sl aome syl )5 &0 50
SIS )
SLds 1-1)

ey d odlw lawgy wul o laibiwl pl b Billae sudaisle g slo KidysS 4 oy -1-1)
Dgd (6l ALES oyle 8,15 AT plaS e VY-V w0 Ul 0jge j0 cadesls lias

«ml )l_';m B ).]a.».u RS d)ldfa\iw ‘o)lo MJ b 50 )’1.3.20)9.@ LsL:st.lf:\JLi;i JLQ.C‘ dfgslb)o —‘5)57&&.

R4



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

555 Cale, w4V 5l 5 Cosly 4 e 5l il oKin oMbl g a5 by 4

S5 axzlye o Cusgas 55 ,Blize 4ty oylads 43 PSL 2 cladly) LS5 Slolyll oyt o —azg

gm0y« 38leT Dygo 0 b glacs S O jgea b b SidysS 5Lis 00 (g IS aslis Y-»-1)
b (S5) (Frokle

ol ol JI AP SLoos jaseie

Wl 0038 0,5 ol 4o axsl b el s b LSS slas JaSailas ol Sas f-)-1)
g JiBe Sl 0al 03,91 V-Y-VY 0 o Ul G Lol i y0 assl g auls Lol gl Jles!
o g 5l ged o 0 ailBlas jsbay b g Lol (6,135 alis sleasl 5l am b (g laS ailis aisS ]

Y%
4.|5.| ‘_gub‘s)‘.lfd.iw Y-\

g plol 3,15 815 45 IS 2 2 a5 4 ledlbl Lol wl oyl 5 liSelas =¥
(X) Wyl 5053l (ko5 Lt Ly A — ]

ol L el ks 5 Jgmummmo 45 58 ool oyl o)l 5 API SPEC BL & Lee s 35wl — o
fomm CAAL?’b.é -

5 5 (Ail alils 0 p)l5 oS plaS e V-0 ooz b V- Jga ) Jgaz) (0Y g8 pl) so¥ed alg) 00, -

sdqs_.w LS)LX_?AJLMQ 4_15J K9y Sl 9 USsC QSL—QM o JOL:.Q oﬁ!}s 00, 90 “_9.915; O Hyg0
D9l 750 (ol H0 0al attive oY g8 08 3l s alolE Jolre 3Yg8 00, 4T gldisS 4

G O, o)l alis (g Cunsy (09 $9,2)5 &j90 40 9 PSL (Jsaze (&S mlaws (6,105 anlil -

(o5 axzlye ¥ Juzx ) 43l 55—

(Y) sl ails 0,15 ST i owyib onlad (g)low cdle by ol -2

VY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

hsoS assame b Jyame (m bLS| (Bl a5 (2) plulid o)leds SG (39 69,05 D50 5=
13,550 @8 1) abgspo (a3l s L (g) atws Jlio (sl )

FO LYY Jgom ;0 sodjasine (ygo;] jLad 5l i eod jaseine Siliwlgoue Lis a5 olfin -0
Jonz 0 CLab slacigl ;o oud asin [lid jlade 5l i b all ol by po a5 plas 12
s 58 PSI s 3 cons aseine (ype3T ,Lid o] 5l o alwldly 3 TESTED als wl wnsl YF
g 7 daailas bl o Sl s ;o JSL Ko L USC

Sl i ;0 ) Jlo

X Spec5L 508 12,7 L360M PSL 2SAWL Y Z

USC s 10 ¥ Jlo

X Spec5L 20 0,500 X52M PSL 2SAWL Y Z

rules 08,51 55 1, ABC Ll LB o ustiw] bel3ll alg) a8 solsin SI g ;o ¥ s

X Spec5L / ABC 508 12,7 L360M PSL 2SAWL Y Z

rules 08,51 35 1, ABC sllasl LB o lustiwl Slel 3l algd a8 oolfin USC i ;o F s

X Spec5L / ABC 20 0,500 X52M PSL 2SAWL Y Z

L5 ad 5,058 cysmesl 0 p0me) 0,00 Solas o bl [Lzd Ly Sl uls avm Lid 4 S oLSn 0 L

:(\Y,OMPab)

X Spec5L 508 12,7 1360M PSL 2SAWL Y Z TESTED 17,5

(YOFPSi b 458,513 cyp03l 5,500 o,ls gl o lailiwl Les b Sosliulyaun Llad a5 oK & s

X Spec5L 20 0,500 X52M PSL 2SAWL Y Z TESTED 2540

iz Cowse 5l ooliiul b g Jolee 33 03, 50 o b oad 6,084l USC e ,0 ¥ Jlis

X spec 5L 20 0,500 X52 M L360 M PSL2G SAWL Y Z

7 Camges 5l ooliiul g Jolee 0Ye8 03, 50 o b oad (5,105 ales Sl pitenns ;0 A o

X spec 5L 20 508 12.7 L360M X52M PSL2G SAW Y Z

il ged Hliel 3l am i 03, 7,0 4 53k USC st 0 ()5l (s l38ailas sl — 55978

Dghd wl),n 0P Cewgmy O )IQL‘M L °)L°*:’ “PSL 2 dl’“’d"lﬁj g_sl""i’ UL°‘)J‘ Pya> 0 axy

A



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Sl (0o dxzlpo VoYo a5 ) ol APL ol Sosge Jlasl o 8 amsliz Y-Y-))

g |, oY 9 &J slecangn

Lo T alas sl o aiils Jlwe B-Y-VY o $-Y)Y claiy s 0 assl joay YY)

29 el 5 Byl s 5 009 Llgs g plgol by 5L3s e

a3 Ceadgn diz b Ky o il o liSailas D < FAYMM (1 A- - in) L slaaly) ;o —all
.5

Wins Slasio S 59, -

aainy Hins sl osliials g0 sloo S L (38 s (55, Y

L oalgd yo bl SG 55, -

Al o Jeb jo dlwgn (g laSalis & g0 -

flomil 15 &yt Al (g Sl D > FA YMM (VA «+iN) 51 5055 o5 b b slaaly) 0~
Bl ond Bl (5,50 350 Al Ko 35

3 e laSals Eoy=o 9 V=YV 0oy 0 00l S g S S oolwl o) B e gy, )
Loyl slpil SO I (YO ft g V0 ft) Vo mm g FO- mm o sladais

Aol sleil S5V MM (F0iN) alold (Scwws gl alas £g,0 ¢ Al A3 mlaw (g4, -Y

g axzlie o Caasgey 55 Blite 0ty o lads 4 PSL 2 sladls) LaSs Slel3ll g o -azg

Ly calg) prbans (g3, | (il (ST b il 25 b (S 5l sl (e (3ils5 Sygo 0 F-Y-Y)

Dges oolaiwl p) laiodgase p

il g gLl SOV MM (80 in) sogaze yo b Ay (g9, b g laSailis L -

Al ails alold jhgx Jee YO MM (V4 iN) oScwws Wb by lifales Lo pl -0

MT&’-}‘\Sd“’JﬁjQM‘éﬁ S92 Ve P05l S sl jo e By, 4 Gl S —
D9 plonil s by 0 S Seh (S dws b 0,5 oai )18 (5l ldee

6955 P SzsS L e MM (NVOFIN) Cualie sl adg) g5, b 0 (B9, 4 Sl S -0

Oy g b plsl bl (g5, )l Sldes Colgs,s a5 A25 L L1755 5Vloo, b slaalyl
Wil oaband w2 law (o 9wl sl 3lei (6,550 0,90 ALl Ko @y

1-Vibro-etchings

114



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

S8 dszlye o Casges 1> ,Blie iy o )lad 4 PSL 2 gladly) LaSS Syl ogas 0 —azgi

GolyBp 5l anl (o)len iz 0 el plail iligy als ISy (gilwaly) Al IS slaay (g laSailis
Oliwabl 0¥g 8 093 Ly alg) jo (59, 0,84 pastine o)leds SO Jlosl aliwgas Jlo sl o Lo, <oLB

Dol Jol>

(D dexl o Y-V-NY 0 ) an) G Ladl e gy SOl oolai il &jg0 o £-Y-1

30 5 yio oy el Jgbo ol VY)Y 0l g 40 b paie slogs S alis 5 ogde VoY1)

290 (ATl )z 4 (6,0 9,90 B8lg5 Djgo 0 b Liel jlae 8,

0 oS (G A s 2y laalg) sl S 512e D < FAYMM (VA + - i) L slaaly) ol
g glall (g,

ol oot yadeie D > FA MM (VA <+ +in) b sloaly) 0y 5 b ylias 5 6,500 8,90 ai] S —
(=) mwlin CmBgn S 50 Wb (ol adg) (g9, 00l (6 ,=Sojlasl) Laasls SOST Job

g (5 I aslid
Ly (2 mhaw 55, )
Ay o mhaw (59, -V
Bl (g ISl (koS )l a4 Cos 0uls (5 S ojlail Jab «Siidy oS L sladly) o —o
Lug dy Caos SO 50 e MM (YiN) dga a8 b ) 0l SOl (38l &yg0 0 A-Y-W

ol S5, G0 slees, soles gl @il YV Jgu (bl 1o 0l oolaiuls jae K5y 09l Jlasl ol

ool odBaB &y 3 ol e a5 wsb sl T L sillas

.)9....: 4:.‘>|).4 P Cwig y0 )Jol.uuo SN o)l.o...':: 4 PSL 2 6[.%4.]9.' M uLo‘,” 0050 JO —d>gl

VY-



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

K3y 95TV Sy

&.i;) oS 4.’5.‘ o9
ol X461, L320
poow X520 L360
o X561, L390
e X60L, L415
s X650 L450

o) Lt X701, L485
55 X80L, L555

SinlysS slogs IiFailis Y1)
olyor 4y b oaile (gl cdle oL L b S ,p 9 £ Y mm (Y YV in) o3l b sl ks oS ples
g 5 iTales API BLoss ke
=5 eosgass (o ouijle g )l B o 3ler b latds Alfais sleos, yo dlgd (o ISl -f-1)
il py slees, oJ;Z.mf o 4315&.:.3- dLa:Lg)‘&fc\JLi’.J él)b ol S| US.M |

< L290 (X42) -

> 1290 (X42) b< L415 (X60)-Y

Lo e Alfaiz oo, slas,lafaslas « 3YL o L 415(X60) o0 -

o9 535 wiles PSL o5y o L wub ) — o

Ol il e 00l g5 sros, caled DLl L alg) sLlail 51 licadsl Jatume 0uile Y-f-1
QS oo o2l 8 1y 0uls 2leS slaos, I plaS ey clg) sl eslaiul Gl £ao40

el b b oy s yib 2lsS G all sl (g liFalis Wil ais sleos, o ag) I Y-f-1
el 4l SO ol sl (o g y3b 52185 05 jolo lg) (g9, 0uls (g IS wilis glaos, oS

Al Ao &0 00, o ki pgax o

25 Ly 6)iFales PSL2 L PSL 1) K30 PSL L S5 05, 1o oyl g g oo Jlows V=F—1)

Dol

'YV



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

©9)) Ml.u.b‘,fs awllls -1
5 s=09ls b (ST alwgas ool 095, sles! b dlgd coansSader Jlai b ol (S V-0-1)
Slasein ool lis 61,2) APESB waislw glw codle b pb b conls 09, (sleisl jglme dlg) axl
9 (S UL og),; g5 ool Lt SR LP B0 g dlg) (posl (2 )5 Jla8 (kg o (S5 093,
wdg) > ls kil sleslal wl L g p) & jeod YEAY MM (F2YR IN) oo 095, byl b alg) - Jlie
Bei sn (6 ATl B i law (0 sl adtiee

XAPI Spec 5B 6,625LP :USC a>1g 5o

L

XAPI Spec 5B 168,3LP : Slux>ly ,o

D005 0,5 0-VY a p; Calonis ol HeiS ISl jo delialgs pl jsae as Sl U —,__g)gial.;'

030,85 5580 V-0-V) aip 0 a5 jebles « APISpec 5B » &)l 5l solaiul ol Y-0-19
o Sl ol Lal g jolo APL 5B Sl b ogs, sillad 5 s 00ijle Jawgd (glaolomles wuly
Ao pide waled o oolaiwl 0g;, olwlil 5l « APl Spec 5B » & )Le 5l as” il cail oo

bl oo 093, Oehld 4y (o s
Ayl oy 4 il gl s laSailas F—1)

723 % a8l sl sl (e 8 ke (6,500 855 b asgaze g oud ()l Sliles oy
Lyl aS g a5 ales o ab o8 10 b dcgeme opl g (6 a5 alas wol oo 00,0 V) o sla yiso
slas/aade Uy ps g (L3 0oy anliss o8 5laws oo lis | gyl Oldes a0 Jeame o

wsles Bis 1 Lol algf saisbe

Laailis Bd> 4 oxio 350 a5 aes plxil 1) Sldes g all alg) onijlu dcgomxe ) ¢ £ 9 ,SKloy 5]
S o g laF aslis sasme Jlesl 4y pladl o) oaisle o jlas b bay (SOles ol 1o 050

09y sbdlxo g Lhuu.wy \Y

Wyl g b g \-\Y

3ol Laadg a i crwl oo atusls jlxe F-1-VY o Y-V-NY slovs ) 40 assl a0 -y

Digd o9z (Ui Hyw) pl> O jged

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Boo b Ll 50 IS a0 Sy 5l clidlre gl g ($8lg D)5 o Y-y
(52,5 e plp yo b lajids aisSnl Wisd Jigmd (Bse () Gidey SO L b By Je>
il 8o 0wl 5 Gl 5 4Sme

Ngd hed els Jide oLl lbdg) (@8l &g 0 YN
Lgd g il bl loadgd ( 38lg5 &yg0 0 F1-Y
09)y sbdlxe Y-VY

(= 99) SLal ol o5, (slalasloee D <F- ¥ MM (YYVO IN) L ool 053, slaalg) o =YY
Al adls canlie Sl b ol (o318 Ladle b cenlin (glax L

g 0lg0 (>l 3wk og), slaladlre D 27+ ¥ MM (YYVO IN) L onls 095, slodlg) ;o Y-Y-IY

g o ez 5o Ayl sloil 5 085, SeilSe (ool 51 45 aiily 1,55 s colin SilSo oSl
WS il aly) obul>

0)9—0 JJLA M ‘;09_” 9 UT 09)5 )‘ CJLA A.al.i 9 o;wae.’ ‘) 09)') J?‘b r:l.o.a 05)’) 61.@‘?431.7;9 ‘"—T—\Y
B9 Jlo o 399> )0 (655 Jgene 0,9 55 gt pliin ;o cladlrs

WSS 94l deds alg) slaogy, a4 aS wll slaseSas Wl og), Ladlos ;0 053, p,8 9 IS f-yY-\Y

5 gt Libloe dy Foimz b 50,95 el a8 aril LS5 Jold syl Liblre olge Y)Y
il + #0 °C b -F8 °C clalos ;0 ,I5 colio by

Glew Gl WY

Sy bl 2l 5 Wgd (55055 oaijle bawgi bl il Jasye aziliz o) slaom 3l Gilgm
g 03ls )18l 3 e ytws 50wy B pleg Sl dllwans o5 S yo lay 5

tyaze 5 090 (alierd oS 5 -l

(S sloges] — o

toddole Gied slagyge;l -0

CVN (glayon;] —

 DWT (gl 55T — &

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Bl (6,100 (6l (Seg mSUl sl s, b Salinls e aes] Ol sl logei —

gl )ik 6K p polai —&

il Jleel b8 a5 1> jo oo slahs, g slaghy, boysre pé slagyges] (ow)ib —2

e i slagai] HUS IS Camdo anl aslualss —¢

TR W) J.@.a LSLQAJ}J dxlad LgL:aui':?.? 6)&393)-3. ﬁELaj -9

(S end Ghsr B9y sge;l -3

U9y Dlasin paled ol Lacaugn b oy 5 Gh)law ;0 cadasiin ;500 (903l 455, Bilgw -
dnxlye § 9 O Cewge &) WPQT / PQR) (5 Siis> s, 9l 9051 Bilsw 5 WPS) (5 )|Sisg
.(os.;';,

dod s 5,L VY

5 cdiblone Laaty) il Sldia 45 6,5 b lodnz ayb bl loaly) Jas s odijles azsliz

- U _. i -
698 45 AaS 2 o wailiil (gl iS L Mol ) L, laolSins dal 5 sg, 5 o] oo
i ) sl 4 ol 1 4 09 o gligTa a6 el eslas 12l 5 oolel il | 1, e

Sldas b oo lasliw] doas ¢ ilsd aigS o b ail (6,5 L e (6,5 ol S S5 g (50,95 @0
Al asly sldail sl Jleel bl oS solpainy

g anzl o APLSLL g APIBLW (slas faibil 4 st oledol (gl - g59T0k

Dgds Azl pe p Cawsga 4o Hblie aiy o)les 4 PSL 2 sladlg) LSS Sl ogas 0 -azg

1- Railcars
2- Barges

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(oasnd 2ET)
API o 5 5ig0 4ols 5
ailg y1 00l dawgs APlpl S aigo 31 (5,10 po wi
aold V-l
530,18 1= 1— !
sl 6 ez APLls sl Sl IS s sutiadgs g AP sl Sgige shls N gamme (sl Comgms o)
Sl 0 0,5 50 0,lse o
LS Y-1- !
Gl 5l ailyy sllacl xSl s 5 o9 API caslle b onbiind asbalss olis S5 AP ol S gige
S Jlae! o35l o 08,51 |, [4] APT QL 5 skl el 45 kS G e e 55 5 g
ol osls 41,8 www.api.org/compositelist .ol 4
! sl bl b gllas Jgae QT Sl pled g oadadss [4] API Q1 slws p cutsS Co o
Slolyll g 00,5 lad> atigy jebay g obul | SulS o poe piaaw (Gl G a5 WS (5 IS axo
GV game a5 aiS Lol gloaisle cul Sen wiz,a wal 03g0i el oS Culs, O jgeds |
anles Jlael (lisYsame g5, 2 |, APL ol Ssige aslys o APl (5o

Sllbgls & g0 45 oloslojls sy Sl Camges o2l AP ol Fgige aly &8ls Ll b lolgs
ol g0t |, AP ol Sgige sy lalill g APL Jgamo (slas uiliod Lfs 6 Slasie Slaljl

ML@JGA 00)5]).3 Gm.?u

\YO


http://www.api.org/compositelist

WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

shol gl p ¥ -l
25 Slailinl 4 Canga opl el 0l 00,91 8 laslisl pl J8 Bt A g e slas lailiwl s egdle
[3]API Specification Q1.

9 0,5 518 oolatuwlsyge Wb o lailinl cpl ialpg cp 5 oS 590 acly cou wlyy HBails sl
RS P e [ P I W W I3

ailgy 0yl grcad ghummo AP dilg g ol \59ig0 aoli o V- I

e85 g0 ol bl JIY-¥-

05 Sl L olsan sl i ls APT sl Sgige 5 ooliul (gl aily s Laa g a4y Jyled a5 sloylojlas

bl adls ol

4] AP1 Q1 coasS o pon pianw Sbal I -

¢l Cavg [4] AP QL o Jailewl APL ol Sgige anli y bl -0

(sl 03905 331 &ilg p )] sl ylosles a5 API Jgame 8 Slasiivn 10 99590 Slal -

APl ol Sgige aoliyp ailg s 38lg5 )0 0s2 g0 Slal3ll -

APl ol 5gigo Bd> g 0,15 J s Y-Y-I

&S S 3 0)lse b gllas 1) APL ol Saige Ba> g0 5 I8 auls allg y ouiylo jo

2ib APL ol Saise (glyls wulo o )l gollas APL ool jascice Slol I L oS SY game — I

L oS ol gige Jlosl (g laSailis lalll aS" API 6l S gige (5,105 ailid 45,0 Wb ailgp onijls -0

|) S OMUW API Jg.a_‘?m ‘5.’|).‘>| 6[.%&)‘..\.’L.w‘ L’/j ‘5‘3 Slasiine )| &,).m5 Coangs Q"‘
S Cole, |y 5 0,lee Wb (6,105 6L el giws oS aiiiue

alyy o)leds 9 APl ol Ssige Biz g Jloel Jotus plie (Byme )

lyy o)leds 5 pl,T9ige Jlosl gl oolituls ja0 (Sbo) (bsy s -

358 Jlasl ails s 0)lals g APL ol Sgige ol )1,8 a5 o> o Jgame (55, (furdse (s T
algy o Lo g APl ol )5 gig0 5l oolatl b blLa )l o Jeame clu & )b Jleel o3I -F

L (Clasin) cdbjasmin 0 6,50 e &Sl Ko 0ad ools lis (YN oo b sl - 0-VY
2Bl 00l )53 abgy o APL Jgaze (o) o lailiu]

\Y¥



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

API Jgams (clo) 3, luilinl Lfy 8 Slasin S50 o ld8ailes Slalyll oles 0,1, (pwns —F

Vgame a5 ol al plaisl alyy o,led 5 APl ol Soise ayl APl dlyys ooyl g L —o
&S sl AP ol Sgige Jlas] Ll

D9 Jlosl cily sl Al IS pls S5 Casdse

e L3late 51Ul 05 Jlosl adsi ailp e 50 mlio oo 2 53 Wlgiion AP ol S50 — &
5 APl Jgams (b)) o libinl b [y (Slasin) snd mieie SLlill 5l Soyo b Joame 45 59
lgp 005 )l5 APl ol S50 (g, la8alis o1zl ig, b gllae b o,las 3ol API pl Seige asl
Dgls 0093

Sy il el Jedljsws cwl (San «OVgame g9 L cole gloanld 5l can ¢l )y

Blg 0 o5 AP ol Ssise (6,105 alas Slalydl Gl il Jods 90 APl gl Soige (s liSailes

SOyl oL G,k 5l aS ol salsdl,l APL ol Seise daslipy CYgame dlgy il (g, 108wl

Db oo s ;3 APL sl )3 9ig0 asl 5

(RT3 WRECIPPORRJO A B

&l <14l APL QL llae o) 55l olhb (g 5lanrinw wb wailyy il o olite b /g aly, o0iyls o

Qe OledMbl S Lads> g (18 pl Seige sladilyp 51 SO e als o g dbg e Y gae  coled

Oz g Jyame Sllll Jyame (Hhb a5 )5l wald (ol 5 (e walss Wb )b/ (b

&S o0 09,51 5 |y AP Jaams ((slo) o, lasliwl L/ g Slasuiv

Al oy 53 I ITAPE hene (o> 53 bl (b (55lesiins

2 ol Ol 4 Cul oo atwils jlre ol Sgige aalip cos b slacIled sl pas (ol )lge 4o

o 5o Www.api.org/compositelist o sl oL 0 APL ol Sgige aslpy £ o leds o,5lin

b e

el o blgs F-Y-l

b @l o Jpame <ol lp byl ol o5 Sbals 5 slobs sl APL ol Sgge dal

2 Sl 50 AP dusgo ol 050,85 >k ol sadosls Las AP slas lasbinl b 5 Slasein

Gl 1) T dezse ally b oages o, 1) adsl aslials slacl wils IS o el Uly maw bl

i L) (LSS slosimon il 00 ey LSS (6,550 S 4SS s APL ST S

L s Slasie SLll b dag] Gl 5l olsebl Jsam sly (o8 oSl 51 S5 5 (lojles

&S 1ol by o APl Jgamas (sla) 5, st

\YY


http://www.api.org/compositelist

WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Gl ;o API ol ,5gig0 3l oolaiuw! d-Y I

Sl g Comdo aisls saipopssd Coxdly ly e (6,500 Slds e b o5l o8 o el
e dm‘) 099*47 5 A.sl.: 4\3‘9).3. o&)‘o WS oolaruwl ‘(Jya.?m Slasiin 9 43‘5).3. o)Lo..'Z:) 43‘5).3. odl)‘d
Jwazmo g iS4l ool 1 F— il

LIS V- F— Gl

o bl 4 0gh Jleel APL @y B85)ls 5l atws ol 0550 ,0 wb s g lafalas ollyl ol
5,08 APL ol S gige el s lelIl b oylojon abogs e ¥ gaama s 35wl

Jmamo lasuiun ool Y—F— Gl

abgye APl slos fuilinl | 5 Slasie abuwgts & jsbples |, <¥game bl 5wl
L /5 ERWARVL WY g% o)Lo..».';': J.Al...q b Lg)b.f&u..} s les 6)|&f43l..:2.5 | 0l yasiie
L g Slasin 4 gl )] cpl wll ouljatmin 6,50 e &Sl Ko il APL ol >l glas lastesl
Ko ozl (APIB00 L API BA aiges (1) (S e 0,Le) API" Jalis J3las sub API slas uitin

ST Al sl Sew )l 0gzg I lad A LK wll cudaxine 5,50 e oSl
APl Spec  aiges sly) aiil ccenl bogsyo a5 olaS ;0 #Std” L “Spec” (sbvosly 31 oolatiwl 0ai S 550
(API1 Std 600 L 6A

ool ¥-F -

WDigh g5 alas APL ojlalinl b /g cad adrin jo sddjasine sbasly L oal Y gaxe
Slooolainl g (g laFailas USCslaasly Ll Sljges il ool asin 45 Je0,0
Al ouls alily jloe dbbgs pe Jaame (o) o laslinl b /g o8 Olasin

LS, F-F-

G390 ez &Sl S wigd able (S0, 4 polie dlge 5l b il oo 12l BB oS K oS
il e aseivne ] CouaBge 45 g0 ,0 g caal il odd asuive APL 5 lasliwl b /g Slasine
200,85 (ead) Cawgm Sl anlyd e 10 Slejie 10 ailel o S el 00 gl

\YA



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

dbgye Jpame sjailiol b /5 b lakie 0 45 Jpame o,i5wls ol S epde

ailg p o kol B-F-

S g a8 ales APl ol Seige ol por 4y aSyl (Ko 0,5 1,8 oolatwls g0 wls AP ol Seige dilg o,les
255 1,8 colaiuls jae AP ol Saige 4y alold o 3G 5 10 Bl wlg s o,les

Bldail pae 0,135 (APl ol Soigo aoli o & -l

Sl mizen 5 APl oui aseie SLel3ll b bl gl poe a5 SV game Sledll APl acge
[l bl sbal Jle 43,5 & go sla b)) b aS cal oad IS8T (o] slagaal SL)  Slawe
I, aib oo APl o jaseive Slalill ply o bagldail poe b o lubinl b /g 8 Slasie gbogeas
o5 APl avcige 4 1) AP ol Saige sl )ls OV gamme oML solad 098 0 Lol L ie
5yl ol ,o a8 APL Gldail pas 5,155 e ) oolitul b cal Soe sl poe S5 sl

Sl iyl38 il e 59240 NitP://compositelist.api.org/ncr.aspx

AR



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(ol
PSL2 sbrdlgl jo coluw gyl
doddo V-
S9b dszlie o Camgm 3 blie aiy oles 4 PSL 2 slaaly) LoSs Slelyll ogas 5 -dxgs
L 5z Covgm 51 L il oad 3yl PSL 2 sladlg) (gl colo iy, anli 45 byg0,8 V-1-
Sgbon 318y el 03505 Al Cuwg (nl 45 (LeoSS Ol e w05 Jlosl 03 Cengy

(09 axxle Y-V-C o iy a)

A oy ;> el Sew (o 0Ygd 05, L dgeste sl u...ob o) ol 5)lse o Y-V-0
oo yaseie ol (g3l 08,511 el saumolis 4 wles olaosls @)l Conlgs )0 w0l sla i, liw
Aol oo (P90 ddgi aigy sl eolaiul b o lailinl pl yo

ool b b Dl ol ndis s seesls ags pulul b e (ig, (5l ams YY-0

S &)l g antd Hluy 5 gl Wb &5 (LeoST Oledbl Y-o

Bk oadatie o8 pgas )0 nj bopd 5l So Sl wb s 5)law

gyl 5l oS5 o by o 5l oidu b F-o Yo lann o 75000 850 el (oriw CoisS- Al
(98 daxzlyo Y-V- a5 )

(395 anzlyo Y-0-c wiy 5 4) laygesl slass 5 gl

e anzl e o Cansges 5 Bl 0y o ket 4 PSL 2 glaaly) oS5 Slalill pgas 10 —drgs

cole gy (6 wlasin (b SHy V-

3l slaade b oaiile gl g al> e 3 eaiile Bib 5l Sy il L Loy o8 5l S
220 &l e 3,15 &

0Bl 55 9)l50 045 2yd b oS Cess Sl 5]
tlaalg) [al.o.'{ Sl - ,SaBu, 9 s leo¥ed -l

25 Sl e 5 ol -

\Y-



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

S Oldas “_;gb)’ OS] Sldos «gd o,leds 2 (glwa¥ed g, Joli al,8 Ty 9 Sl gz =Y
(S5 ABu ) g, 9 (wdb bad e S o) o LAl S
T 5 (sl anlyd Sy -

3 YL Glecwlxs ;o OIS/ 5,5 colu lp aS ol bz o 5e,0ue S Oldes -0
g oo oolazwl Yemm (¢ YA in)

ol o sle 00y aits Sldae b gllasl pae sh)ls 8 lge aus 5 [oame (yge;] foasme JI5 S -V
tarbond 1o 3 Sl ol o laalgd Sglie (sloos, JUisl o ' Kiseal o (slaos,

099 Jloel Bl @50 0 dagl (ndy jlre 5 655 50 b ooz sla 28 -A

D9 dazlye o Cagy ;5 Lo i o)led 4 PSL 2 sadly) LooSs Slill ogas 3 -4z

Ladls) plas (sl —aly) c3ls — o

gl il Al 5 e 5 pbi-)

0ily8 g Olyepad gy =Y

(Ol (65 o] (gl IS Jolis SCslinlg jaum ge3l 2l Gog, T

11520 (55w aibinl Slles Jolis © 50 8 slogygesl Slles g Lo by, -F

ladiges Slasine § SWlSel Showds ols> samme 9031 9 dige;l (1) Caxdge ~0

(ol sl Dol by 0,5 Blo sl b, el solal a8 sl ig, -7

(S sl 5ol 5 Ban ol oad Sl g gsS 5 iledley SlS gl w45 ladly) o -V
lod J5S 5 il sloghs) 5l g 9 (09ed Cuil 5 (0 S cuiinl glabes 5 ol sl

o] Ol g o) (g a8 alas awl,d -A

o Jans 5 al 50 B BT (55 8L )0 al> po Sl Jgame (2L, <ol ol Gbs, -4

o aitns (21>l (Bg; b GLbil pae 8l (ans 5 foazme (ga3l 15,50 ,lgs 4 bogspe slaJ s Y -

fo..&j)’L..u

1- intermixes

AR



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

dem 5 65k bl (U 2l Gle i, )

D9 axxlie o Cangn ;0 blie ab o )less 4, PSL 2 (gladly) oS5 Sl jogas jo -4y

iovez 50 sledlgl o 0,5 058~

el Sl ol g ol o)

tJlesl b8 ©j90 ;0 N L Q) (&) Sldes (Bg) Jolds anl 3 750§ Sl -V
()l oz g 098 wamme (23 O)ly>) abgpe 3,98 Sldes (7S sles o (s)l0lg, -F
(6,5 Ses 59,98 wazme (29 &) >) Jlesl LB Sl slo (51l -F

1Ol gbwslabial 2l gy Jold BT 359 Jlosl BB 5o pue (om )ik 212 (B9, -0
toolul Glasin g Sole plgs [0S sg0> -F

sl o p 22l Gy, -V

(IWT(3y9 g U Lo w8l )0 al> o 5l Jgame (2bs; Cobil 22l (3, -A

As a2l oy b Bl pas S lse gl Ugame Lans 5 [oazme se5] 6,0 lss glo s -4
(ool 5 (Silfe Lol o mloonds oS 5 sl b Sl ol Lolis) o0ijlos oois

Ayl o 9. 6255 c2lmle (5L ol g, -

D9 dnzlje o Cawg o blie wi o)leds 4 PSL 2 sladlg) LSS Sl ogas o -axg

510550 laddg) o (og Jlesl LB &yao 40) 46l anld — &

(ol Ol S g pb - )

il 9 Ol % =¥

(WS35 hgoes b BT (5,9 <l ys 5l ol colilb s luliss o>t (bs, -

Ohey b gLkl pac gl Jpame (as iloaze gej] iz (e BT dazee 5 gla S ¥
(ooll 5 (Sle olsd ( olonds oS 5 ] 8 Ol oul Jold) oasjlu ool diww ol 2

Jo> 9 625 b ol (5Ll Sl g, -0

55,0 sbealy) o -dy colu -G

(o) IS g slslyen oS daad gjlwoslel Julis gl as S ol slo b, -

2 oz 5 Sl Slles ol il by a5 olye W@y gl Oldes 2l Glals, Y
g b (g,

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Rl a5 (g s 50 Dyse 5 w2l e, (nl lr CeteS Wb ealeld LS Gl L WPS Y
il ) g9 5l (B oledlbl g

HFW: (hoy 42 5,8 6,892 -

(ST e gy & gz 5, adbhie ST 5> Slles anb-Gl

(g anl b la S 5 -

o2 A odd faie sladlg) ashad 5, Sigx 9 BN/ 5,5 sl (5 juoxs COW g SAW slo s> jo -

(o) 9> o () Hhad o cunadls ( Brae (is> 10g o (B A55Lw) ousjlu— Al
(6395 Uyl liee 9 6 s e p 55 (b, ol baT esgaze 5 (6 gz (sl sl -
COW 5 SAW (sladlg) o -¥

(v 0 gu woll sl (s lslg, -
(e Lo e &0 40) b e JB Aol 5 55 (s> JB Lig, -

ez g Sldes g Cush, Glie S Jold Ghsz jog)/ e (plmlz 9 511 ol sl i, -
1009 9,5 LB Oje0 5o

9T o (o by ey, -
SMLS (sladly) sl — 4y il
0 0,98 Sl yo alg) (gl oo S ol )8 -)
(6,5 B g 9,58 wazme (23 Oyl >) @2l LB oys Slles slos S sl s )lol, -
()5 S35 0,98 e ale )T 5L Slikee dgu> 5 abgy o Loy sla )bl -
Ao Sl @l G, Y
S5 axzlye o Casgas 55 ,Blie Aty oylass 43 PSL 2 gladly) oS5 Slalyll pgas 5 —drgs
09051 5 )b Tk s STHe F-o
JrsS Sl ol b Sl 5l glaods @) b 51, a5 asl il s 9,5 51
SN o5 Qﬁ"j] 9 gs‘“’)}L? C)'b LSL‘”L;}U Pya> o ‘C"“"")’."J?Lé as PbSJ‘z’
Bl 5 0)lge Jeld ol pScews 2,k
feew il ollad —

(&b aseds oanles bl 13 ¢ S0ley conijle Jolds) (g y3b codlad plowl Jgims ol 31 L losl =

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(el 2 BB oS oS 50 gl S 5 95l ] )il Slibos—

t )b ol —

(Oh iy Hlre — O

o sl poe pgas o olladl -z

10 0,5 aS jgby] s o -z

20 lael aiils slaanld slulis -z

Ly gy bl ¢

39 dazl e o Cages 3 Bl iy ol 4 PSL 2 sladly) (LSS Syl Logas 3 —amg8

Sl gy w b saygeil 8-

39 dazl e o Canges 3 Bl s o lads 4 PSL 2 sladly) (LSS Syl Logas 3 —amg8

=5 Jgaz b s Yoz Joozr A Jgaz 50 el asito )bl slagygesl coalo Sog) anl lp V-0-0
g ploxil addgs slaul 1o b g 9,3 5 J8 b il Las e oS plaS 0 ¥

S5 axzlye o Casgas 55 ,Blize 4ty ojlass 4 PSL 2 gladly) _LeaS Slalyll pgas 5 —drg

Sloyge;l pll Lol w5 almil 0y 3 5)lew Bllhe Wb ol slacyge;l o 5 wols Y-0-0

Sl 5o ey 2 ylaw 50 ol Gleie Syge (0 0ed Al e ey Wb elaie pl 4 daxe
Ales slgaien/asl )l ) (L3 Slades 5l adgl olge coanS aSb slaosls oaijle

e dxzlpe o Cansgey 5 Bl 0y o lads 4 PSL 2 slaaly)  LaS5 Slel3ll pgas 10 —dzgs

Dl epld 55 6 Kigx (g, dnl Sledbl wb oScws o0 slaaly gl Y-0-0

HFW ladlg) o — il

(6 )Sbz wnld S sl gl -

(sl bgyyo a5 plaS ) V=0 oz b 5 Yoz Jgozr VA Jgazr b Gillae (Sl (slaygesl bl -Y
S e eesT b 5 5, llas anl Y

YoYoA-s 5 Y-Y-A-s L,

1-Witness and hold points

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

COW,4 SAW (claals) 5 -

2w olal )

() Jhs2 o (1) JhaS g gumadib (52 ;09 5 Lo s (B pae Slge ((B5L0) ol Y

Lo b9z e Slasi 5 (69,9 O,y 6 ) SKlgz oy Gldg (b2 Jols (6,092 gl 2l )Ly =Y

(ool Lgsyo 45 aaS 12) V=3 o ¥ozr VA gl b il po bgr (SeilSe (3050 b ¥

YoYAoo b YoY-Vor o F¥-Vor b s b aibiie miw e gl Conl al3ll a5 1> 0 -0
YoY-A-s g

P97 o B o 8 aleerd oS 5 7

g dxzlye (o Cawgy 3 Blie ako)lad 4 PSL 2 sladly) JooSS DLl o9z )3 —az g

ly (Grlshs sz o@) Jpame Lol Koo 5l slb Shy sleesls cul (Sen jlay > F-0-0
NV PR PER

M..l.:b LgL(bugA)T ﬁL?u‘ J.)‘y‘édz cuaL> 05155 Lngob) Lg))mwy U.JJLQ L;Lamolo Ls‘)" )L).))} w‘g})o —‘5)5]-0‘.1
Oged abarwg (Siba oV slaos; s pdyher Cobl gesl (385 i yo e el ) Lols 6 pdibex
ol Sl Bl il e yiws jo slaosls 4 LK [L.830 |, X120 4 X100 L L690

D9 dnzlje o Cawg o blie wi o)led 4 PSL 2 sladlg) LSS Sl ogas o -azg

Lol Dl yss 5 ST 5,5 (285 Plst i 2l 85 SE o b aasl l 8-0-0
0l alg) 4 IWST 5,9 oS

D9 dnzlje o Cawg o blie wi o)led 4 PSL 2 sladlg) LSS Sl ogas 0 -azg

5y Sllae S5 Jale 45 dy) [80ST 505 2 opas o b dady) a5 s F-deu

.)9....: d:.‘>‘fo P Cwig )0 )JoLuuo SN o)l.o...':: 4 PSL 2 6[.%4.]9.' M uLo‘).” 0050 JO —d>gl

YO



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

)
«bw wgae g b Siwgn b sl plasl ogi
b B ( Swgn b 6l pladl o9 V-0
ilor (Bl yresd g Sl (Soe WS 08 1B Cgre e (o &5 haw o Siwgnl
Sy BB b Cgus gl pludl ogxs V-0
g Bybo 05 Soiw dewgay Wb ety LB daw Cgue coled V-Y-0

Lo g e 0529 e s a0 Al aS| s a5 e ploul &b a4 Wb oy S Y-Y-0
D Hlaed Ayl s b g onlizsly el

Deds Azl pe o Cawsga 4o HBLie 0l o)les 4 PSL 2 sladlg) LSS Sl pgas 0 -azg

Sty 3 ke Soge )0 9 Weh (IS Ams cedar o3l bl csee JolS 0l Sk Y-Y-0
L ollae Wb ondos); K axl Cwls og Jad BB (gl 09l a8 5 S C e e b

Joee o als 5had og 60,5 5l B 5 ()l Skl e (5)blg, Wiz ye 09l Jee YY1 0y
(3 dnrlyo V-T-1 V-8 k5 4) 5 5 Jas SDle 5055 S

09 dazlye (o Cawgy 50 Bl aiy o)lad 4, PSL 2 sladly LooSs el (ogas j0 -4z

CS oy BB s (b Cgne gl pladl 5920 Y-

g Mol 30,90 wix b SO L Wb sws ey B ohaw Cgue glilo a5 ladls)

st Wb (S B S 9 60 2 e e laddy y0m p3 Sher 0 (b9 g — A
gl Byl p oo o ) Bllae oe> Ol pres

figd oy p b aslh Job Sgux 4 dz g8 b aitus pgee iz lilo o5 gl Sl ablis —o
09 99050 Wb Ayl J5 -
Sy g> Alwods Cgus proni F-o

PSL (slaals) (sl,s 5 ool 5lome 6, ISibgm alawgts gl sy yraxs PSL 1 slaalg) gl L V- P

d}w d.:.’>‘).o B ws.u 3o )JGLMA X0 °)L°":’ ] PSL 2 Lgl‘“d"bj le“"j Y "’L°‘)J‘ &9*" SN _4}5)

\Y¥



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

4 b b () lg> Ollos abiwgey yroni Canl 00l V-l )0 &5 (6050 24 Y-Foip
ool g2y s 0,8 g odSdiilS 1 MalS Wl css 9 Sgaze COW 5 SAW s, 4y oddiadss (slaals)
liwly b3 5l wls Sliass Sl osal S99 4y 08> ad PSL2 ladlg) sl 058 5oed (S j9ba
S ) sl amdbolatel (@l 58) algd Lol oy o 4 ¥ YMM (¢ AYO IN) e 4 g S
blacil (g, a0 a5 oloalgl 1o (b aens Bl ond 35 (6,500 090 4SSl e (290 dnxlye V-0
Oy @ &S Gl )0 gl pesi o39,5 baeis Sliles 5l (LS Wb si oo Lol ks 4 55

o oS & jlome W9 oo Sl i oSy 518 (e

Ll
sz eaS 1

ool 09?344.0).&74‘_}2

(PSL2 Lais) P9 geors W6 6 i V- SO

Do dnzlje o Cawg ;0 blie ai o)led 4 PSL 2 glealy) LSS bl ogas (o -axgs

5 SAW gl (s> Jobo 0 7 5l yiaS 5 (golue il alg) 5o )0 0als esd s> Job gez ¥-F-o
i Ve emm (f,+in) 3 ls (6 mend hgm 00g9dze ¢35 IS bl sl jhg> sl .ol COW
il Ayl Lol mabe iz g ol Bz o VoMM (F00N) 0050 40 Lo g 34

Dgds Azl po o Cawsga 4o HLie 0l o)les 4 PSL 2 sladlg) LSS Sl pgas 5 -azg

Qg Oygod b wls 13 SHas, 51 Ve emm (F,000) 5l S aloll Jigx 0 a5 o F-F-o
Al Oemm (Y)0in) Job 4 pS w5 b ¥ ghls diaS b liome g uosd p2 .05l puoss

Dgds dnzlje o Cawgm o blie ai o)leds 4 PSL 2 glealy) LSS bl ogas o -axg

.)5....: dD‘JA P wg.u B ).IoLuuo A o)l.o...':: L PSL 2 6[.@4]5.' gL""S Y QL‘")'” &.)03"4} e —=\.‘>5;

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

SIS s b geld il oy, a4l sl jeesd aml plad (igr seesd 5l an P-Fog
Sgd plnl S Cuwgy Wl (Joe 515 & Cangn b Gillae Sbilg oen (9e3l b g 95 Lawis Slles
e ol JLasl 4y aold (ygel Coul (Sae Siliulyraae 03T b g (30,5 bt Sl I L3
A5l s il Sgald el gy Sllsyaee g9eil by 0005 bate Slikes Sl an (Jg 055
B B Sbilg aee 9 (395 Lo Slilee jlam (Juws 5 JS0g5 gy 40 gl d by, uizren
il o

Joe b oo ) Slgr Slbee abiwgs pons 51 J3 (PSL T Lid) 58 o sladlg sl V-F-0
irwe ole (Bl pos 5l pliebl Jgax glp 30 lule b 5 (qupblise el dosgay e 3l
Dpdy )0

Gllae Siliwlgyaee (yge3l Cod pani 3l am Wb (6K aliwgts 0l jeexi oladly) A-F-0
DS LB PY-N e sy

YA



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(ol
G592 b o a1yl (09,
oS \-o
g 1yl 150 lae ! p sl (6,0ex b o V-V
565 8 bl amio o alg) jymee — il
9 9k ool ol Jesdl s 5 59, el 52—
Az 50 ke Oylge Billae 4T pesni (gl CumMo gl JKhex b () Kb olRws )5 Lawgi —
g dwl b V-
9 L2l 5 Ghey wizr b o lel il )52 L jeens Y-
S 9 y) s> gl
L cbadleo 555 (5518 (owsd 50900 b 5095 g -0
59092 p5 sy 2SI sl ool b (grws cadcdalle (6318 (pwsd (b9 -
S5 dnzlye o Cusges 55 ,Blie 0y ojleds 43 PSL 2 cladly) oS5 Syl pgas 3 —drg

SN g o (ol jobas ouiile Gladogy Gull p wl 85> (Sras Slge plos Y-V
D9 S0 Gla Sogdl b cugh; 39,9 5l wle a5 gboay wigds

S ploxl gl L (39 o (595 ML (5, K52 slagge;l F-1-
2gd dnzlie o Cangn 5o ,Blie wiy o)leds 4 PSL 2 sladly) LoSS Sl ogas 0 -axg

Dz 5 5 SIS ) ) bsr g) el 5 )bz Jealljgiws 5 (28 bl b eaijle 8-)-0
255 L8 s )kiSl je (£8 bl ul cligig) o B Caslss o
o9 el o9y wb V-0

ol \-Y-o

I8 0l 5 9oyl )90 5 dd Camwg (pl 40 Zyoie Oylge Bllae Wb 6, Kig sla by, V-)-Y-
ol 0008 V=1 -Y- 3o ) 40 45 (69,150 o] jas &5 5

d}w d.:.’>‘).o B ws.u 3o )JGLMA X0 °)L°":’ ] PSL 2 Lgl‘ad"bj le“"j Y "’L°‘)J‘ &9*" SN _4}5)

AR



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

LgLaso)L\jl}.w‘ L d;l.b.o R WL & )\ Sg> Y9 ol Lg‘,g é..-l.io LgLQQyo}" 0oyl )Lu LY-\-Y-o
Yo Sy sdd aeive Olge (pjSal> ol Sew [27] ASME Section IX U [24] 1SO 15614-1

Lg)li.i’as.? ‘e e 6)15*339? J.el.....s <<)15.>9:$~ Lg)lS..i)?.?» Q)L:.c Cwg Q—.’.‘ loal Lglﬁ Y-y-vy-o
Sl oo 5095 (5,92 5 05l

ol (g puiio Y-Y—

5 48,58 Joe Jlome ol 9290 Joalljgiws il (B ogum Sl 51,8 a5 5150 l5e 50 ks 555 0
bl oo o ead anl Jeadlygiws 4 5L

16, g ol ,8 -l
b bl 5157 (38 (ogd )05 2 (5500 R GR9x P9y st w8l (65 Chg a8 )0 i )
DB ssrans 4y (Fws Sl Sl s wisle (o)l (g0 et -V
g iz -0
Sglate saims LT slaalls o) 00, (candaiws S o asili> dgd 03, (o Alws,d s )
Sole oVed gloos, digS pl iy Al 4 alflos Wb e jL:.ﬂ lod oS 5 0 09d ool
5l Cal
L 290 L X42 .5 ¢ s9lus 03, slaale) -
L 450 L X65 ;I 5S35 4 L290 L X42 5 55,5 00, slaalg) -
L 450 L X65 ;I 335,50 9 syl 03, lyls ag) o -
(28,5 )18 ol o e a5 L3 Culis | YL Culies lgd 0o, (ganainy S oY

L adl WY1 i ()8 jladie S Jole (05 ctuliesd 0dgaza g algf 03, (ganaiws yo ¥
oS 5 bl (05 oo dmsline CE pem b ol <NV 7L (gglue b jiaS 00,5 lade 515 CE w
ol 9ol adsl Jpazo 51+ o YTl iy Jolae ()8 (RIB1 Jlade oud jrend Jpaze (olier

b 0gd o0 gmme ysd Sy lgica

(g8 anxlpo ¥ Joaz ) Jogos aal o s -F
5Kz slge -~

0ailS p 38 canaa b jo i )

Bl oY o (9031 45T (60 )lge ;0 (B rans Slge odijle puks Y

'Y



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

199 58Ul ylad s Y

(X £0) 75y Ladbre 58 X ccuS 5y s =¥

g2V )/l i dadlre 315 @ by e 0 55 00,0 s -0

R0 dnlid 4 anlid S5l 6509 25 S Esz o9 e

Dgb axxlie o Cangy ;0 blie ok o )leds 4 PSL 2 dladly) oS5 Sllll ogas jo -4y

() Sl sl st —

fpiiime (b, 4 oglite Oy 5 Jle jabods Gl g9 50 s )

alad ok Y

) os)ly &l 5 o 5Ly cg B9z Ol edgume Glgi oo S Ss3aes 5 09 (5 Sl yo =Y

IS 0l Gl p b el gl sla ol by congasms (] jo €0, o laiwlbes 5l oogase SO (sl

Sl a5l all i 5 0lse 5l 0,00 iz b Sy 5l eyl ly azslin (e igd (93] 0390

S5l due
PR A
Sy o V-
L5555 bz 6ly g 3 Ve m
(83959 Dyl 0 V-
(S 055 oosyyr il basgt oyl LBl L ot anl ke 5l ity a5 L8 Ges iyl 4sS,a
Aol ool 38le3 (6,550 0 90 aS)
D5l it Sl y0 g 095 a0 g (s Shox sl SR> slug — &
(e o5 o 9 (el ) (o5 G
b hd oad 0l 5031 (slod 51 2eST (oo o g gz yreni-)
oy Oldes Bix 1 0938 =Y
SH plg> ‘SL“’OS"’}T Y-y-o
09031 aiges dlaws V- -Y-o

a) Ksd 903l 9 silwoslel ygeil Aigesaskad g5 9eil £9 e 0 Wb 6, Kiex hg,y o wnlb sl
JEIPR Qﬁ.o)"‘ Sladigaiaslad aw 4,5 Qy)ﬂ r:L>;.;| Gl (0 dazl o Y-V-V- o V-Y-V-0 slo wis s

Sed dazl e FY-Y- sy 4 g (9031 g oole] e

A



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

S5 S 903l Y-Y-Y-o

OB IN) sgo> e hhls Wb co,e (2iS ae)l Gloaiges sadools zals o, V-V-F-Y-o
b Byl g5 o 5l e 00,8 (WHA USE L Billae) wll dg0d Lawg )3 (et (92 sIls 9 YAMM
Dgd oy (ile Djgoty G Job ad 5 ails

‘) 05..»‘54 63‘3 uu.us 445.0)—‘ o L.S)""’""" uw9.‘> dssnli& onL.\.ca U""p u}n)—‘ L_SLQC\.‘&A)T «all-A Jin.'— ‘S)QTOL’
Dgd 0ols 1,3 colaiuls jge Wilgi co Leialy laicds a5 as o ol

Wah 03, line s oddssmsuie ke aieeS b (gglune oS amsd b L£iS olSoxial Jado Y-¥-F-Y-c
et

2y oAb olan iz QBA}] Y-y-v-o

o c.\.«.udl?u‘ R LS‘)“) V- JS...; d;LL:.o J.;L» e on‘Aﬁb u...o} uﬁﬁj LSLQdds_o.) -r-r-vy-o
sl s

Cov e bles ghaw a5 (6 9bdy cddind 08 S Al VAL O b 9o lantad o Y-Y-Y-Y-o
(09 azx>l 0 V- Jgoz 9 4 IS0 @) il S

S5 ged aziliz ied (g0l j0 w0l 00,9 F-Y-Y-V-u 0y 0 a5 (69)l5e e FoY-F-Y-o
ools Fy Le 58 0 5 B> Sy 2 VY MM CAYAIN) ) sis Jeb L K0 cus b Sy
JOM B NERRERRES?

logyT Jsb 45T 4y bog e aimd o &) (3305 Wiged sload ;5 505l plSin a5 lacS 5 P-¥-Y-Y-o
g Aiged ol 990 50 el ls wsls #,F mm (- Y- in) 5l i

V b b a0 9051 F-¥-Y- s

0ud 9l Jaallygiws b &5 (g end ooz (Pl 5wl )l 408 0903] ladiges \-F-Y Y-
(g anzlyo V=V =Vo 5 @) 09 A 00,5 e (5S>

@ bgspe Y-Y-Y-V 0 0 p) 50 zoie bl b il b o)l 0o 9e)] Gladiges Y-F-F-Y-o
Dgs dngd o lastiwl oyl

Sy 3 A g 5o Eosie ks b llae Wb Vs b g)lr a0 (g0l FoP-Y-Y-G

Do plodil oo sl cpl ¥ -F-Y-1 -

Ao yhg o sl (Aegemme SO lp Hgesl Wges dw 5l JSiie) odids (65, dieS F-F-Y-Y-o
3o L ( )-0-0) «-°C u}‘o)i Lgl.«o-b 9 J.ols 0)‘5\)‘ Lo L)}Q)T 6L®¢Lo5.<u wLw‘ » ‘U] L! .b.u).c HAZ 9 AW ).a.«odu

550 Bl YA a0 eadgasiie ke ) S Wl iomly 0ol sles S 3815 50
b HAZ 5 oo

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Sl caliesl (yl2) dipd o9e5] cladige a5 saai ojlal (Culied o k) dgf ol a5 _l>
Zyoie bl Wb s cpl j0 WS )8 oolituls jge e slaclBuol fygesl (sladiges 5 saddngs
Oed Jlael VY Jga o V-Y-Y-V 0y 0

S dnzlye o Comgmy 45 ,Blie 0ty ol 4 PSL 2 cladly) LS5 Slolyll gt o —azg

Sreox 9% (9 Wl sy o5 ek slagygesl P-Y-

b ol il o 6,55 0 B9y b Y- o b Bl b 6pmes (52 by 9l oo 3590 iged
255 518 swyil 350 By 99 Cnl 5l oS L g O-B 0w 0)lee b Bl Dgol)d hgy b g Foo an
03,91 p |, O-0-cs ;b g O-F-c ot ) 40 eddattin Sopd b las Wb (6 uens by 4l

VLY
4 o
A =]
—y
)
=150 (600 3
. =150 (6.0 .
1
s
:
S *,
2 2 1 ¢ &
i
" --"\.I"
| =150 (6.0) 3 .
Lol

e —(5 st (5,052 5l J5 A

Vb gled = (g 5 Sig 5l B

chie = g yeesi S5z jlamy C

Vol arals cuS 5 e )l G e S o)l 5 Jsb slead )5 eile

sz 00,5 Bio by (g et iz 518 2

sz 00,5 B b (el Jlosl LB 51 COW/SAW dyf oyl sz cyile 3L 3
& yuond )L....; 4

b 3o @

VY-8 a5 ¥ Cend b gillas oo cwlss b

A3l CefNE Ll bl eSS bl €

elo b heas (39031 aigoi-V- o S

\YY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

oo |uB o 5903 Slal glosaly—V- Jgu

Lolay! algd oo,
mm(in)
b B b A o b ry b r.,
8,0 t+3,2(0,125) 6,0t 4,0 t+1,6(0,063) 3,0t X421, <1.290
9,0 t+3,2(0,125) 70t 4,5 t+1,6(0,063) 35t X46LL.320
10,0 t+3,2(0,125) 80t 5,0 t+1,6(0,063) 40t X52L,L360
10,0 t+3,2(0,125) 80t 5,0 t+1,6(0,063) 40t X56L1.390
11,0 t+3,2(0,125) 9,0t 5,5 t+1,6(0,063) 45t X60LL415
11,0 t+3,2(0,125) 9,0t 5,5 t+1,6(0,063) 45t X65LL.450
12,0 t+3,2(0,125) 10,0t 6,0 t+1,6(0,063) 50t X70LL485
12,0 t+3,2(0,125) 10,0t 6,0 t+1,6(0,063) 50t X80LL555
13,0 t+3,2(0,125) 11,0t 6,5 t+1,6(0,063) 55t X90L620
14,0 t+3,2(0,125) 12,0t 7,0 t+1,6(0,063) 6,0t X100L,L690
16,0 t+3,2(0,125) 14,0t 8,0 t+1,6(0,063) 70t X120LL.830

o] Cowsd 4 ol Slwla 3o, 5L (gom (Sl 00, (sl a5 Al sl olass g jebas b slal (Sl slaos, sle?

loadosls olzs 4 UK 53 B 5Agy, Ty, la”

SHBhgx pLSHE comMo unli V-o
CuMo v b )-Y-o
Sl V\-)\-Y-o

sgbar 098wl (e ol Sl L Blae Wb Koz )5 5 e dsz 2 comdo
sleo bl b glae ales co o IS 5 o Whgz oaijle LSl ay Ly (550>

[25] 1SO 9606-1, [27] ASME Section IX,[17] API Spec 5 L 43 rd Edition,[24] Appendix C, L, [25] EN 287 — 1.

W) e Seod @) dlgf 00, Sy gl oad LMo 0l 6 hsz B L end Blsr Sy allly
ald ples a5l 4y bypie cosl anli 0)50 5 0l sloes, (6l oMo (05 axzlpe Y-Y-o
off )1).9 coUz.:.,..:‘o)yo 6)&.2':9?

09 anzlye (o Cusgey 53 Blie a0 jleds 4 PSL 2 sladlg) (LoaSS Slljll ogas jo-azg

Aai



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

il TV Y-

25 Sl b aS wuS Ll ]y slaher b s )5 L (6 pmend K092 (umMo wl
355 8 Jgedo 90

O Cawga bl ok b 6,5 g y3b — I

(09 dxxl o Y-V-Y-0 0l g5 ) 20,0 cddolan oo Q}Aﬂ diges 90—

3k 50 oM 399 ,0 YA-Y-0

Lulp ol 2 VA-F-0 a5 0 00l 55 Glaomyih 5l 090 iz b Sy j0 oadans e S|
axmils WS (6 ) Ko S50 diged Sl Gl o, 5L o ga cnl (S 398 390 5o 00l astiio
Al e cplply 05l 09050 Y-V w50 00l 53 0 lge wlal 5 050 Wi L S bxm
21y slme 4355 8 ity lagiygel cou Iagz oS Gloj b sazme gej] i walsis codlo
.a9.3
oo LMo wb Y-Y-o

ol sase oMo ool VY- anp gy Billae ol ooldl Bl 55 0j50 Wiz b SO A5 90,0
1w

il 4838 Jlo S (8 abgs e comdlo 0l (5T g, 51 -

ool ol CemMo anl o, Khe> slo g, 3l yiiao b ool dw e a5 50,5 L Ko -0

J...ub o.b)S.i

adly adlo 0929 )L Blber Uy o w05 slp (erge Jdo -

AR\



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(0!
Sjlw 03,91 1) 5 U o iz gLcawgn Clol I G 03Y a5 S balg) 6l o poo pud w3l
oL, cumto wpli)-o
Mo 4l S ol Joles b ASNT SNT-TC-1A L, 1SO 11484¢IS0 9712 (slo usliasl 1-V—s

Oy Ol 3 e gt g3l o] ST (et (o3l sliula) ailbioo o Bte nf (puyil HLS,E
2oy 0ad Cumdo anl S a5 bs, les 4o wb axil ol alswl oo VY 5 i 50,80 sl |,

555 pladl T L Y ) s b SIS Lasgd s o en e (sl sy Y1

T LY o QU S5 55 ) el S, L s T LY e S awss b odle ooyl ¥

g axzlpe o Cangm 50 Bl aw ojlets 4 PSL 2 sladly) LooSs Sl il jogas j5-az>g
il @l p o ylasbw! ol gy gig,y V-

b ol (o syl Sl iloalizMol Cangn (pl jo Lattin jebay a5 (60)lse >
L) sbeo,lalv] 51 S L Billas b cuwls )ld5amms 5 (050 dnxl e V-Y-V 0 0l 4) mlaws
g all T Joleo

ASTM E57041S0 10893-3 :(sunrboliis ,Lis o) _pupboliiag y2SI- il
ASTM E309 |, 1SO 10893-2 :(,l5 (so) yurboliio 5 2SI

SO 10893-8, 1SO 10893-9, 1SO 10893-10,ASTM A435, ASTM A578, ASTM E213: &.0] 5 —
ASTM E273 |, 1SO 10893-11 :( s> 3,9) 5355 Sgol 3

S0 10893-11, ASTM E164 ASTM E587:(_s> 3,5) s gl i

:ASTM E709 |, ISO 108935 : _..blise ol,3 -

ASTM E94 |, 1SO 10893-6 (ks L) ¢, Si53 -

SO 10893-7, ASTM E2033, ASTM E2698 «(_Jlurss) (&, 555 -

.ASTM E165L, 1SO 10893-4 :33L clele ¢

1-Evaluation of indications

VY5



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

)k sy, Y-

olls)\-Y-o

S F5S R Gl 8 L slady (Be> 5,0 L210 L A Gl 55,5 9 solae sloos, j0 1-)-Y-o
V- Jgaz o azsl Gillae culss ples gl (Vo v 7 jebay) Ayl Job JS™ 0L #+F mm (Y YVain )
s JolS oo yle jlos,0 slaalg) §ys /NS Glemil s ogdhay 0gd ytte b wy3h ol atine
Wgh Oy 28 g3l NS Joazr Gillae Cuwlis plad sl (Ve v T jsbay) dgd Jsb S

S dnzrlye o Comgey 45 ,Blie aiy o )las 4 PSL 2 cladly) LoSs Slilyll ogas o —azg

Aol Sigx 5y @0 pf oyl -V Jeux

o gk gyl GBS, 9 530 €9
LIS gl 5 b liko g yiSJl
Ces (50,5 el 3lsyse bty 5l eeS 5 L sy S EW
s 59,25 5390 Cod 5325 LW
g 3815 S ISR Ces (50,5 SAW
s 59,25 5390 Cod 5325 cow
355 355 5] B o 532 B9 sl S
(05 axzle YT iy 5 ) bl 4l (oSS ooyl 4 5l Sl (Soe ) el g s
398 o 3Sale 6,55 0 0sa5T Ll (S 395 L2l wob a3 5 ol 38l bl 85 il 9o g s (55, 00 e oS el

s s 50 oss B oo, b 1245 63, PSL 1 (slaaly) 5 PSL 2 SMLS (sladly) sles Y-)-Y—c
D)ge S Ngd e b ppil Voo Vs Jsb oeled gl Voo Jgua @illas b ol ooy
gl oye g g3l V- Jgazr Gllae b PSLL 500 (500 slaaly) ;500 (38lys

S5 axlye o Cansgny 35 blie 0t ojbet 4 PSL 2 (glaaly) oS5 Sl oy 5 -ags

SMLS Wg) iay o ko yo (il ~V- Joazr

© 50 b o33k B9 390
bl 5153 gl b b it 2SI
(G3il> (yloum)
Sl 5lis g0 b gy 5l (oS 5 L ey S 03, »PSL 2 alg)
Sl 5ls g0 by 5l (oS 5 L ey S oyl g s B LL245 oo, PSL 1 dly
Sl 5L y90 Wb 5l (oS5 L ey S Bl 45 55050 YL o )lse 5l 2 PSL 1 oyl

VYV



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

odile dasdMo 4y Ly b 4l )5 10 O e e cwyih GloolKins ¢ Dljges il Joxe Y-)-Y-o
@S (69,ls0 0 Ko il
Lo 0l 5l an b oot 3w blusil dlgh lahe> 550 Gl 50,00 @3 p (ow )ik - A
5 Sl Slles o il am il 5y0 e ledlgd Gl (Lisjee ©Fe il ol call (a0
9 Lg’)a.’ 9 U‘“’)" LngoLiM.u‘ )‘ LJ-AS S uio.o Lol S35 g 69.95 EY sr:L?u‘ Oy ) Wy JaL..u_;‘
5 ool aly) aled 3,5 o3l
29 plwl Sliwlg,ann (903l 5l dm b HFW g LEW Jlo; 08 slaalg) g )3l G8lg5 & jg0 j0-
Deds Azl pe o Cawga 4o HBLie ol o)les 4 PSL 2 sladlg) LSS Sl pgas 0 -azg
)10358 sladlgl —algl Glectl o5k Y-Y-o
Ly el Glp peblineg iSIL JB0g5 (Dg0l9) (Faol® glosl (ow)ib gt ST V-Y-Y-o
loalg) s 90 ;0 Job (he> bl o Al o 0,8 1,8 oolatuls jge V- V-Y= al ) 4o 0 6]
L, os5 e b (s Sgold abisgty hicas ly b 0 ed S8 Ggeil (nl Gidy cos oS
S Gygeyd by Cosl oo plaS 0 058 18 sesl y50 ) Kisi gy abesas b slausl s,
SISl F-0- a5 b Bllae (03] Sl 5 @l cd 055 enpr il 0S5 18 Ggesl 35
P
D9 dnzlje o Cawg ;0 Jblie ai o)led 4 PSL 2 glealy) LSS bl ogas (o -axgs
Yeoemm (Arin) asS olaile &b 9o o sl dg) sl jig> COW g SAW sladg) Y-Y-Y-&
S e S35 bk 2 65, bl R n Sy S Wed (ow)il S8R by 4wl
Dgd Cud (6,550
Dgds Azl pe o Cawga 4o HLie 0l o )les 4 PSL 2 sladlg) LSS Sl pgas o -azg
ISO 10893-8 s laikiwsl ;o oaiosls 7, g, b Dol ,d (ogy dr (w3l «38le jgo j0 F-V-Y-&
98 4>l cae 5l yog o] o glp 0,5 18 eoliiwls, g0 0L ASTM A 578 3 ASTM A435 L
Cqz o £Xmm o YOIn) 5l 53 0 oilal b gy Swgol I Yomm (V+in) by b adod
55 5 Ayl o
Dgds Azl po o Cawsga 4o HLie 0l o)les 4 PSL 2 sladlg) LSS Sl pgas 5 -azg

39 09w sledlgl yo Ayl (Ll (3L V-Y-O

385 sl (i 5 Jaddljgiws (Dl5pad 5l (S ) CiRag xS L Dol B s S STH-Y-Y-0

b ot s (ol diwgay a5 alg) I Jisy ol call eahand 315 4 VV-Y-0 a5 Sl

Slhd oy bog lugly (hg, b H50g3aes gl b b (ciws Sgol b aliwgay Bl o 5 sod )8 by

YFA



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Glhae (3031 U>lhe 5 @bl cud aigd s p Wb Sjge (ol e )0 WS B wib Cov publice

igd (5,105 Wb F-0-& an ;b

Dgds dxxlpo o Cawsga 4o HBLie 0l o)les 4 PSL 2 sladlg) LSS Sl ogas 0 -azg

u,vs) O w))l.t &/'mm (’/\Q(V|n) ).Mj)).’ 9 ést.wo wl}bab dj}] Lg‘)" ‘63‘9" g.))s.@ 5o Y-Y-Y-&

,1,8 oolarwls ;50 2oL 1ISO 10893-8 L ASTM A4355 ASTM A578 slasluiliwl L sillae g0l )

L sl (Siwgol 5l YOMM (Vin) slige b dy o 90 axl cas 5 og o] Gowad lp 0,05

558 3 Ayl Jase gz 0 £ FMm (4 YAIN) 5l 55,5 o5l

Deds dxzl po (o Cawgm 4o Hblie iy o)les 4 PSL 2 sladlg) LooSs Sl ogas o -axg

9 38 S e ()b PO

S p o9y \-F-

plml o Ll b @il b by, cnl il hs2 sl )55 Ogonr o3l by, &5 ol

YW

et SL 1SO 10893-6 L ASTM E 94 sl bl b gillae (L3 b (o ) Kg 5 og, 4 (o, 3b— A

L ASTM E26984 ISO 10893-7 slao,laibwl b glas old jons 6, Kgi (g, 4 gw)3b —0
50 ASTM E2033

$Iigi (w3 Sl ¥-F-

el (Sol axdh) X-Ray o 5555 5 g3l Ghay ahomgts &5 00l (gal (92 550 (K00 1-Y-F-0
ceslie pgal 4S5 ek 29d plonl (Bex I8 JSls po So) axdl e 0 Bosb 5l b 0 o
Wloy Sl 1) L5890 Comlas (CR.DDA wsile) Jluoms pgas b ok )

Lalae b s ¥ L) aidl ASTM E 1815-08 o laibiasl b sillae sl ooliciuls y0 claglsd Y-¥—F-c
il gy Sloxio ) oolil L ol yan 3l g C4 |y C5 il 1SO 11699-1: 2008 o luslu

g Sl ) 28 4 b g abl (Ghex 550 Jeld) Y5l yeS Wl Bl Sl JEs Y-Y-F-o
9 bl VO Sl yieS Wl Ghez 550 Caals plei o (JE -

Dl Jeol> b oolaiwls jse pld 95 12 (G5, pgal Zady ddon — O
Dgb x>l o Cangn ;0 blite ok o )leds 4, PSL 2 sladly) oS5 Sl jogas jo -4y

2 geal CadnS ,_g'.bua.&u& Y-f-o

AR



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

gl oolainl Wb e £ 5l pgal CudS adlh il oul 38lg5 (6,50 9,90 FURISS R B % SO

2l ol 5l e b Jolee Conlus w05 oo oolitul (6,500 o lailinl 5l pgal CodsST (a3l gl ST
Dol Jol>

b o] Sigd s 00liies] 19O (glas Jailiosl U gllas voms £33 31 pocti CorisS aslis ST Y-Y—Foc
2 95l (695 s (sl lab o 1SO 19232-1: 2004 o il L llas W 1 FE, WBFE L, W 10 FE
el a8 )5 i 0 hex Cwls lp Y- Jauz el

o] 55 co oolized ASTM (glas bl b Gillae mews £33 ) ppi CorisS asls ST F-¥-F-&
Slyp - Jgax bl 5wl 6y900 pow soylhd 3 ASTM E 747-04 o lastsl b sollae $ub
gl 41,5 A o yher Cuwlks

sgas wb (9> (g9, CuiS aslh e oo 00,9l O-Y-F-h o) ,0 4 69)lge ma F-Y-F-o
P LSl 69,0 laykd 9o o Jold Wb g 0,5 5 o 1) bz 005 JS 5 all (hez sbiwl)
1S9z 03,5 g axkad Sl (6500 5 ez 03,5 ogdle aakad Culis (585

255 50 LB B (59, (N5 P9 53y e O ookl ekST el 90l el (S B-F-F-O
CodsS Pl 65 )18 axliz 05 8 andl pie G o b paal CulS AL P-Y-F-O
oS pl jo S I8 oausS L] [ohd 59, MU curS asls wils 5nd oSl Cww Q] 4O gl
D9 oyl Wb dyal by, i opl g 99 aLBE gl CoiS Lasls Kooy WL F B el
Cows &y jlatecy gl 5l isu o Loyl 5 e Con 4 S (a3 LE b (c2aleT aogiy Slles Somsy9T0b
3lor oo (ke (oo Sl ol

S dnzrlre o Comgey 45 ,Blis 0ty ol 4 PSL 2 cladly) LS5 Slilyll gty —azg

SIS 3 w3k 8l 1ISO @Eslkao o £95 3 0 guad CaniS (2SLS -Y-& Jgu

o 0yl FE praw 4€ gozro e (5936 5l T PERORE

mm (in) mm (in)

14 W 16GW 10 0,16 (0,006) <8(0,3)

13 W 16LW 10 0,20 (0,008) 8(0,3) b 11 (0,4)>

12 W10 W 16 LW 6 W 12 0,25 (0,010) >11 (0,4) i 14 (0,6)

11 W10 W16 LW 6 W 12 0,32 (0,013) >14 (0,6) 5 18 (0,7)

10 W10 W 16 LW 6 W 12 0,40 (0,016) >18 (0,7) & 25 (1,0)

9 W 126W 6 0,50 (0,020) <32(1,2)525 (1,0)

8 W 126W 6 0,63 (0,025) >32 (1,2) i 41 (1,6)

7 W 126W 6 0,80 (0,032) >41 (1,6) i 50 (2,0)

6 W 126W 6 1,00 (0,0390) >50 (2,0)

(Uh9 03,5) ez gl Hlade + Cunlses pox b sl il oe Cales

VO




WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

ASTM 5, K¢ yy (o 3b Sl B2lbo s £ 99 31 pgual CodnS ool -F-& Jguo

mm (in) mm (in)
4 A 0,16 (0,006) <8(0,3)
5 A 0,20 (0,008) >8(0,3) b 11 (0,4)
6 BL A 0,25 (0,010) >11 (0,4) & 14 (0,6)
7 B 0,33 (0,013) >14 (0,6) & 18 (0,7)
8 B 0,41 (0,016) >18 (0,7) & 25 (1,0)
9 B 0,51 (0,020) >25 (1,0) & 32 (1,2)
10 B 0,64 (0,025) >32 (1,2) & 41 (1,6)
11 CLB 0,81 (0,030) >41 (1,6) & 50 (2,0)
12 C 1,02 (0,040) >50 (2,0)

(o9 08,5) ooz zb e + Calid oz b ol plpy 292 calies ®

Ol Oguml S w06 F-F-0

Slp Bl peal coaS @dlh S Sldes lace o b Sy 5 Stolos sl og,,0 V-F-F-o
Sl pll LG Cugs o 50 Fhe glil 4 oS s Lol 0gs oolaz]

B g She> (9, Blid jebay CuiS el a5 WS e lay Line pgal CoiS g Colas iyl olKin - (559T0L
il g, 6 S sy oy

ol 50 Lol 09 o oolitunl gl e dlS AalS 51 G ptee e o yib sl ISO g e sloo Jasbinl 51 50 50 =Y (69l
D9 o oalaiwl (g 3lws laibinl aels 5l s st

D aLblodls ol cdls as dlg) a5 ol (S cpgal CutS als l eolaiwl adgl Sleadas gl
ol cll> a dg) a cunl (Sew cpgal CanS all ) eolaiul adgl Gledas ol Y-F-F-O
Dgs AL]0aSS

P A5 yegs gl CudsS (53,8 Sull bl Ojod ol e 680wl ln F-F-F-O
Uy g cus o bl g ool o 9 LSS T hye ol conlas a8 ol aiS 0 colaS (g cuss

Db gl S 90 o Gloj alold 1o Lagygesl (sla el b ol gl slal yo (S1yis gt 45 Gloj
JRNT YRy SCRPRVY 03,91 p 1, Y-F-& om0 e bl lfiws a5 LK 0l plxl

el andl aie Byb o @Sll by, 4 haid Wb pgal CuilS S L Cas e (ee)] sla el b

VO




WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

e CoiS Larls poogdle Flulis | ilr (6 ,a S bl ads) e el aln o 05
Slp 0ed s Wb olgd puwl pgal CodS el ol b XYoo a0 7o
8 ax,0 0 (gogo> argly by sle, 8T ol o Lagkinw Wb U990 puw olill Sl 3151 (6,5 6l
oo o &S Al S pled 4 Wb wbls w jlael glp paal coaS asll .58 0,5
Syl plowl oy

g dxkad o alol s b oandl (il leg (b Gy Jie) abele oyge3] sl el b o Slyss 31
alol sl ] 3929 4y g ih Cugs 4o Q}A)’T 3,90 Olgo gl olal jo Sl b doaims il
foase F-F-os om0 e bl Gllas Lo se peal CodS sl aslis wase Jlesl b b
agl ;o el 09,0 F-F- wn g 0 owke Sl L sl jo pgal coaS el a5 LK
a7 55550 03] Sz slaylly b Toamme b o 8 J5B0yse Sl S35 6 ool
D9l

S8 Sy 4 gyl Mgy ol SO (g (FKwguyl by 290> & -F-&

o Lg)‘lf sbol> &y L 9 o)L)m C;LQG.AJBU &y )" SL"’(;;“’H.U 6‘)‘.’ ‘;A..S‘).’ Q‘}.:.o 9 o)’L.\S\
(Fob sl Al a5 ol il i 0-& L P-8 Jaax jo salesls sl lade 5l auls ealds
g iy T Sl 5 s 2 e s L slo ol

oo o] a8 gz 5 (Saogasls o alold 5 ol di Foogs (195 S LB (s 53 e sl 53516 - (670l
£5 ol Ygore a5 Slo)o d9doe 43,5 L 0 o> Job 5l VO-MM alols ol Cdggw slp asie alold

6ol g il g2y o g ouiSTy lagSl o ol AsS e Ll (iign o £589 4 bt O jgoas b Kol

4! )f.c ‘é‘)lf 0 ya L ol Ga.]bb ouodline Cgs as sl RS u‘ﬁ’@-‘ Lg)li:}:); S5 L -Y ‘S)QTQU
ML: UL“'&’ J&.u 6‘014‘0 us.;..c 6‘)) u.:)ad.) LELQ)L_LQ u.:‘)JLu ‘ML od..u...s us.;..c

S g8  (om 3k b ol ST Cogue F-F-

e . <. e - 9 Yoo s Y - .
e plsiedy Wl Wel oo patine )5y (gejl b oS @l 395 g @8l Lhszes S 5
50 oadodls polie 5l s SuSTy by 55,5 a5 6,555 0 aesl b oadlon slo Kiwgul g

(S9E Cy shls dg) aigl sl cas Olsreds b all oyl 0,5 a5 rsbS)m H-S L -8 oo
gl Byl Ve —S 0w )0 gyaie oty 5l e, iz b SO L Wb

Ky y pobai Sbo, V-F-&

sl ol b by o alg) anlis 4 sl (s, S5 pslas

1-Spatial resolution
1-Lack of complete penetration
2- Lack of completefusion

\OY



o0l 00elS (glo )l ju (LA 95 3 (Sl Siwgmy b —0-& Jour

WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

39 cadonaliv b Suwgnl Job £aoxo 39 caodaline (SKiwaum i olaws alold Sl ddion
ovez Jeb 10emM (£ iN) 2 ovex Jeb Voemm (£ in) (4o
(Aioss) (Aions) mm (in) :
mm (in)

mm (in)

13 (0,50) 1 150 (6,0) | 1,6 (0,063) x 13 (0,50)
13 (0,50) 2 75(3,0) | 1,6 (0,063) x 6,4 (0,25)
13 (0,50) 3 50 (2,0) | 1,6 (0,063) x 3,2 (0,125)

S ol b g ja00 lo b b Bl g6 5l b Soiwaum b -F-& Jguor

s Kwgml Job & goxo caoanlico by Scwgu b oo alold o3ladl o3ladl
VO+MM (% iN) & 10 souslice s> Jab Vdemm (5 iN) 4o (deneS) s9kxo mm (in)
e Jab (Aiinss) mm (in) mm (in)
mm (in) (o)
6,4 (0,25) 2 50 (2,0) 3,2 3,2
%(0,125) #(0,125)
6,4 (0,25) ol s 25 (1,0) 1,6 3,2
) (0,063) #(0,125)
6,4 (0,25) sl 13 (0,5) 0,8 3,2
) (0,031) #(0,125)
6,4 (0,25) w‘ 20 915 (0!4) 0,4 312
) (0,016) #(0,125)
6,4 (0,25) 4 13 (0,5) 1,6 1,6
(0,063) (0,063)
6,4 (0,25) ol 9,5(0,4) 0,8 1,6
) (0,031) (0,063)
6,4 (0,25) ol 6,4 (0,25) 0,4 1,6
) (0,016) (0,063)
6,4 (0,25) 8 °6,4 (0,25) 0,8 0,8
(0,031) (0,031)
6,4 (0,25) ol s 4,8 (0,188) 0,4 0,8
’ (0,016) (0,031)
6,4 (0,25) 16 3,2 (0,125) 0,4 0,4
(0,016) (0,016)

£EMM (- Y0+IN) (Golus g yiaS Caaliesl sloaly) sy ¥ ¥MM (- 4¥in) 2

aeS b 6,500 cue g9 52 5l alflan jebody aSST &y bog e § 50055 5l oz Jg a8 ojlasl S b el (Sae « AMM 4+ ¥VIN) 5l 1265 g (gglune Hhad b e g0 b

ABb Al 599 VY MM (-, 0in) alols

\OY




WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

oebliog il g g8 gy a1 o5k B-
Oy V-0-&

el canlie a5 plaS 2 wilo 1) 550 e g dSlo b g 25 maw b jlogie algd b 550 alaiie
3,8 1,8 oolazwls 90 Wb

g dazlye o Cunsgey 3 Blie ity o)l 4y PSL 2 claaly) oS5 Slelll pgas o —drgs

ally py olge Blae |, e Cwlro plod cwyib SUls Wb Oliazs loge algd o Y-V-0-&

il

b e sl al S8 IV EMM (e PYIN) lade (iex la> g ode LW g EW sladlg) o -l
£S5 8 0905l 0590 Loz

oz 8 Bk e sl el 5B SINEMM (- £YIN) g Ly edle COW 5 SAW (sladly) o -0
255 518 Gge3l 950

g dxzlpe o Caasgey 5 ,Blite 0y o las 4 PSL 2 sloaly) LaS5 Slelyll oy o —azg

eablitang iUl 5 ol i g3 gl S slaely) ladudio Y-8-

Iy Ay s jatrin sla (g lolg, sogame Ho Cwles g Had glils Wb gl IS A V-Y-B-&

S o) 890

sadosliiul gz e Al b ' g0l algd il 5l o pte i owyslb sl 1SO g e slas lliul 5 L s — 65Tl
el onzsooliiul x e 8 kil b gz po e ls aslS 51 s bl ol s Js

Bgb dnxlie o Camgn ) Blie wiy o)leds 4 PSL 2 slodly) LoSS Sl ogas 0 —axg

il (eemlie Job o s Cnl (S gl IS sladlg) consle panseas 4 Ly V-Y-0-0

S5 dazlye o Cusgey 45 Blie any o)l 4y PSL 2 claaly) oS5 Slel3ll pgas o —drss

L S oad B odle )l iz b o s b (geml S ) j0 V-0 Jgazr Gillae Y-Y-0-0
il gz e 2l plgredy sndislml &g iz

S5 dazlye o Cusgey 45 Blie any o)l 4y PSL 2 claaly) oS5 Slel3ll pgas o —drss

o il axsly alols Sy 5l 58 4 Wb DeeldlS Y 655 @2 e ol F-Y-0-o
sl aseis BB 0S5l psa bl sleaslas

1-Tubular testpiece
2-Reference tube

VoY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

o3l oo Lt (sl @2y Syl Bjle I oyt s coyil 6l 19O gz e (slao Juilinl 5l pam 5o ~(5)8l0k
] oadoolaul oz )iul.ma

S5y S bl am e slhasls gg s olal wad lulis wl o bl sals claaly) O-Y-d-c

S5 dszlye o Casges 5 ,Blie a0 )led 4 PSL 2 slaaly) LoSs byl ogas 5 —azgs

ATAIA



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

& yo Gl T -V-& Jour

t oz o bl IS S0
g ylad S ol B Cus B (15
43 subolou] PaE Usb | “Bes | ooy | Jeb | | 2
P clad gliwly | (aian) (&)
mm(in) mm(in) i
mm(in)

3,2 (0,125) 1,0 (0,040) 50 (2,0) 10,0 f e e e EW;,s

91,6 (0,063) 1,0 (0,040) 50 (2,0) 9,0 f e e e LW s

91,6 (0,063) 1,0 (0,040) 50 (2,0) 9,0 i e e e h SAW ;s

91,6 (0,063) 1,0 (0,040) 50 (2,0) 9,0 i e e e h COW;,s

91,6 (0,063) 1,0 (0,040) 50(20) | 5,0 i e e e n s sl el lss

91,6 (0,063) 1,0 (0,040) 50 (2,0) 9,0 i e e e sloalg) askad ;0

Moas Jaie

3,2 (0,125) 1,0 (0,040) 50 (2,0) 12,5 f j e e PSL 2 SMLS &y

3,2 (0,125) 1,0 (0,040) 50 (2,0) 12,5 f j k k PSL 1 SMLS a4
odd Sy kg ghsS

3,2 (0,125) 1,0 (0,040) 50 (2,0) 12,5 f j f k PSL 1 SMLS &y

arsle JS5 U &yg0a b assfenl, olss =) sslsl

(595 anlyo F-Y-0- s ) sl (ol el b g o 5 ) e ol (SlocdlSs (glfo ayb g po (ALt s onsboliing 25 oyl o =¥ (55910

O STRE PR N PP

s 3y 055 00lital (539850 LAl Slyieay ISE 1 510tk 5 Joilia] aie ool ol ool (slagygus b

b ol oy aseiie BISE Goe T 10 7. Goe (5 lolg, il axils Goe o YMM (o2 \YiN) 51 2aS a5 cod (63L5 g adb o Caslind 3| ouoy0 oll 5 Goe ©
Lol 35,5 aS plaS e £ ¢ OMM (- - YIN)

58l JoI5 Bas s1s sl Job plas @

ol o3 5 oslinl 5355,0 sl sl gl IS 51 51 €

e 3

(355 a0 o pds BB 390 (6l A= Jgaz 4) 3,05 1,3 03licils jge ol (oo TIYMM (- N YOIN) a3 4 & jgm b NLO GISS o0ijle Ll 4y Ly 9
39 o3l gz 4 g b S92 4 SIS 51 el S 153930 il (5l COW 5 SAW (gl g (sl wonjls Lot o Ly

el 5L VEMM () #YIN) o ) g b g 05,0 BISE

g ooliial Jloasgly GaISS | Cgue ey 53 535 K (sl o0l jLisl 4 L]

il (6395 50 bl (gl SIS S5 5l oaliztal p3kiae a3l £ YMM (Y YYOIN) soluna b 5 YL baalg) s 51

W S 3L # S S| LW Y RV Aol eals (38le3
L pastiee Llsw S s g =l B glyls b valss o L d.ely)fll

\OF




WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Ol jutexd (6 5Lwo ylaslwl Y-0-&

5 S3old il o o0ye alisl By ln e 22l Gigy S sl eijle V-Y-0-
Josz ;0 cabjaine bg e x> e loasls i colaiul o)ls 05 IS aS slaS o yudoliseg i
@ L o Seelis a0 b (Gl oz il oLl bl gole Sllas condy cod b V-
9 dod o obul ceyua l eolaiul L Off line cll> o L 5 On line &> o b ousjle Las]
555 SIS o g5kt | g adgs am o olatls jge o3l Ll 5 45 00 i s
Sy a) celie gz pe el algd SO L (6B Cug 2 50 A 00 pS e b oliws Y-Y-0-O
09 yoe Olal jelaiedy L pdgl 51 o Cels T U Y ad o 090 g 05 0, dlS (05 dnxl o V-0 &
gl B b olws el S 358 gl (il 22l (laghs) 99 SEe 5 gl I
255 518 00l 3550 w3k Al pe e Lol o )l (oS

Sibe o3l ol sl el S Sl Sl e pe i Slaenyil @20 1SO s bl Wiz b Soj0 —5isl0k
g oo oolaiwl o laibiol pl o (g5lws lasbnl

dy) oS oEn b g slaasls 5l aseie MlS oDle oy gl Wb oKiws ¥-Y-b-&

D9 oAl (gl g0 oyl 0 S
ol (5,54 Flygw 31 £ MM (YYVOIN) 51 55,5 9 sobue ,had L slaaly) o axil> F-Y-0-&
b sl QT 3,5 g 05 oolazwl alg) udbliseg uSJ Qyoﬂ 30 (6990 y0 aslw! 00y Laie lp

50 s gladdyd Bl 5 )5 mhe Glejer osesl Loy o5y laddyd Giex 50 (sesD)
B (ISP W R VRPN WISV L L WA L YW IRP-SA KU E SRR Bl DS 1,8 solaiulsge

63950 L] 5l 5,5 b golue 45 WS o Ay emml S gl )l 5 LSl cladilss

Ll 00l (g 5 ae Flygu 5l oolazwl b ooy jasiue

alolw cailB g la8amo cud F-0-&

e sbarls oluls o able sbbellB a5 NDT able cod wb oxile V-F-0-&
QS 6,55 olKiws ygey] Calu 10,5 asine jo | soliiwls g0

Ao 8 e cod |y B3 0)lee Wb pSCuws (5 la5 a0

gy Cod b duwle — I

sjla'm”.o s Qolo )|)§ plsgy Caod bl -0

1-Transducer

VOV



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

1S5 el o

& Jgaz J gl 40,5100 o2l 3 1) adgi all b 50 pgw e Cgee plulid oS Ol (s pSige — o

i i sl el b -

WS (6,105 5 1y 15 0)lee 4 bgs e sliwl Wb ouijle 358 o,lg0 pogde Y-F-0-&

NDT wlebes Slilae ol 2! (sla s, -l

NDT oKwo &May CJ""" -

s NDT LS5 coxdo ol ledbl -0

Sdss rgn5] Ly o NDTldae ailels slacolls onimoylis a5 Salins oyge5] sloosls —
sl

PPy dgus B-0-&

Al A~ Jgaz lhs b ool cx yo sloasli gty oabadgs odle by o> 1-B-B-s

‘5.\.0)15— aS (_s'i““ﬁ“"l" SR ‘AS).’;D..Q oJ= 3o ol 6)&“:9} 4.]9] ‘5,5.@1)5 LS""))L’ 6‘).’ Y-0-0-&

Sl Re 090 (gunaies cos Glaiedy Wb WS adg A= Joaz p0 dbgipe ipdy vl 35S

RIS SR U I ST

b 5SrsS oS Sy e Sl b 5 Ssls Sgolp s, & il

] o..\.c]wb:b ul.’}.a Adion aS bﬁ.u J..al? ulaa.o-b‘ 9 ..\.».ul.a A Js..&.’> ) djos.:)..o w).n.\.a

s sadolon) Siugml 45 398 e &) Kigip comjls Abwgs COW 3 SAW slaaly) 1o — s
) B-F-& aiy) Slalill 8 Conl 5 slooyis b g o)y slocallil wile  Siugml
..\..5‘50 00)91).3

00 )T Cgue ol 0als ausls jlote g 0 Coomd Y=0-0-C5 So ) 40 45 (68,90 jas ¥-B0-0-&

Wgd Gy ( Siwgnl olsied om 68555 5 o)l Abewsay WS ¢ Seal yeesl L

VOA



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

abgiye (hpdy o 5l S5 oWl Gl (e (SKiwsnl 45550 G0 e sladlg) o F-0-0-o
Seh atie V=T ann; b @ille aSol e 0l ganaies g plgsa Wb A-o Joar o
S G YO MM (Vrin) 5l 55,5 Job L adle 4isS 0 COW sl jig> 5,0 0 B-0-0-&
i gy 4 Toaze syl adly 3 slaully 5l ol Gl ol 4T 4 by e e gl
255 8 el 9590 (6N Gy b 38l Djge o bg Tl an ) Billae

oo Uing 1S b guol 3 (39031 gy ol Cigue g Byl F-0-

Bgd Jlael Vo =& a0 sal aseine Pl yhgy dix b SO Wb cae Syl sladlg) jo

9> yexi V-0-O

ahosgy Sl (Son (F5olf pil B9y abessar 00l K31 e SAW 5 COW (sla s> sy
b oo Fool 5l azme (quyil jo g dazme (o)l Fro aty Bllas Guges 5 el ()09
Sl oslaiwl Siws g Sog Dol 8 5l oS S

DRy o —A-G Jus

Gl ue &g ol S g9 3)g0
(&)
A
100 1,6 (0,063) N5 s> L SAW,COW,LW
33 3,2 (0,125) N10 e
100 3,2 (0,125) N10 EW 4y
100 3,2 (0,125) N12,5 SMLS4y

(05 dnxlio Y-0-G aiy iy ) 0ed yitig abgy e sl a5l auls (6050 50 asli .cwl sdd o a2 o et i lawgs cadolon] WDle 3l sas,e ol};.cd.ga

Dgds Azl po o Cawsga 4o HLie 0l o)leis 4 PSL 2 sladlg) LSS Sl pgas o -azg
uablisn OlHd gy 4 (ow)ib -
ablido ©lyd gy 4 SMLS 350 (909 dlgf (a3 V-5~

s o5 w055 ga o0litl coliie B3 )il by, 3l ok ot 63l ST sl STV P
D55 518 ok (pl g b Ay (>

AIAR




WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Culbed g 009 Cwules + YO Goluo 5 5 S>3 Ges slhls a5 o Kiwgul jl atws ] -l
25 58, gl b o an ;b llas

Caoldud g 00gs adjmdiine Cwls VYO 5l jiws Gee b a5 ola Siwgnl 5l atws ol —0
S dlewgy g gadad cae lgied Wb wll iy cud atiie Culbrs S 1 ouile U
8,5 5k8, BT L Yoo aty Gille b b 0gd Bk Yoo a5 bl il (395

Caolbes S 5l odile Bb o palS a4 e byl Ges a5 Sla Swgol 5l atws o] @
2,5 568, HTL Y0 o b gollas Wl g ool AL e (Aiglh cul jatiie

gl 5l Joee o] a5 ol (sme oy il sads iy edl jattine Cuwlis aiS ) o] Gos a5 o Stwgmls —‘5)5T.>L1
Al oo Ay 5lore codd jattive Cuwlis aweS l yeS Cwlbrs s il gla Siwgul fuz glls a5

D9 dazlye (o Cawgy 50 Bl aiy o)leds 4 PSL 2 sladly) (JoSs el (ogas )3 —azg
Ol g Y- -

emblise lae SO obul gl a3 Clll Wb pwobliae O3 cw b sl p colatuls jge ljgas
alls 1) ()l mhaw g5, GlaKwsgs 9 )y das 5 aiile b Siwgnl sl 4 06 oS S5
e

298 dxzl e o a5 Bliie 0y o)leh 4 PSL 2 (glaaly) oS el g 5 -4z

ablido ©lyd (903 (sl a2 o a5 Ll gl ¥-F-&

O ygo 0l lawg QDL’*’ dy) cale g as 6‘)‘3 Syl g g;"’“l""a’ ‘)LL.’.)".’ slolds & a0 )
el oz e oy B slolas [ a5 il (69,150 led cdimoylis Wb az e el dlg) 0,5 o
Jyame 8 Slasie loa b sl b odss sladlg) 5l asls S 55, b 9)lse 455 cnl Sl sl
4 ol () TP i )0 eadimre oS pled b xmb Csee b g (otan g 5 Ay
D9

D9l dazlye (o Cangy 50 Bl aiy o)les 4 PSL 2 sladly) (JoSs bl ogas )3 -4z

(b i wilosay V-
sa 5 ladly) plasez slacdle 5 g, b Con Wil e SIS 51 25,5 51 g ) gmboliie dilowny e — (5 39T0k

iy b Ja> 5
FEYOIN) (sgln 55y 5 b b ool oo sladly) (55, (Job cmblite olows Y-Y—s
S5 eyl s o] Jsb ples &5 Gb e 5l ieS b5 L sole ju (sladly) plas 5 VFAYMM

\Pe



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

aisS 0l 095 (55 ell b 0 S oo JE (erblise DS (03] co T 5l B L s bl
D9 4185 ool p alg) Sleil i e b 4t g, 5l b (55503l

il oo sLizel 36 ous Ll slaals) (53, oatplon slacs pFoshal =5 5gTob

g 0 05 abl oad oS Il 5l 6,508 g5 b il ke S aliwsdy wb (5 mSoll FoV-&
b oS Joo aidys Joall gims @llae aub e (nl 9 95 (6 503l o oS aliwgas al DS
S plil (g 8 cug 0 LSS Celw ¥y aeS g alg) byl 90 (g9, Wb (g T oslail F-YV-&

Deds Azl pe o Cawga 4o HbLie ol o)les 4 PSL 2 sladlg) LSS Sl pgas 0 -azg

5 998 o0 oolaiwl pwndlise lawe 51 aS cw ik aisS o 5l s alg) oaile L udlise e O-V-&
Slowsy s pSo3ll 51y &5 (pladlg) 99d (6 pFoslwil wl &l )l5 51 algd 65k Sldee I JS
el a5 Wigd co gmmblise Wloww Jlade glls Wgd oo buls  cwdblineg pSUl Dlppzs b ool
Deds ydion PV 00 53,0 el astine a2l wll lade

5 GrSonl KouSs 5lax e 0wl blo, o Jaoe &jpot dgd o slgtl )l akais s F-V-&
Sl bl Sy Grzren 5 VeMT (F4GS) (g5bue b jeS” ol alais oz 2N0le 5 99500 ouilss
09""(5" ﬁl.?u‘ 6)inb )‘).»‘ ® l.’ J.uo L}dﬁf huj.» d)jo)ba‘ 45‘5.0&'.{& ..\.M:l.’ V/amT (VQGS) )‘ ).a.m.a.’
sl s Wb b laas

D9 dnzlje o Cawg ;0 blie ai o)led 4 PSL 2 glealy) LSS bl ogas (o -axgs

&S ooyl e 09 (AL G ab xS 00,90 |, F-V- oty Sl Wilgs a5 lalyd o V-V-&
S5l JsB B Ay 3l 5 e g G sledlg) plas il jlme A-V- w0
Wgds (6 S o3l

S dazme (S ojlul Glp sl Sew Wy BTl Gl 5 A wgmge caiild slaaly) A=Y
sl adlo 1y a3¥ byl i ol Jlgie alg) aw dieS 259l oolo

b ool 55975 «Ja B a3Lian 5l L8 ladlg) (6 5jlail —(5 y9loby

S a5 Gloy U gl (6,5 oslail SIST jebay il gune dgd 5l any caliadyy slaaly) 4-V-&
sl asle 1) o3 byl i Jlgie jabay dlg) asLian

1-Hall-effect gaussmeter

V2



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

‘Sw.‘.‘al.u.o JALW Lg).jo)‘du‘ O 9 .)5.‘» ‘5:‘.)) u*aLLo.uo A.sl.a Sgare LgL(de}l Jj—L’ ‘soLod VYo ¥ -
e Ll o Ve st e Jste st aly alin aiaS b 8 S ol s,

COW g EWSAW laddg diy j0 sl by Suwgul A-&

S dlgd oy og shle (Faol P pima | oolaiul b @8l Dyg0 ;0 EW gladlg) gl V-A-&

255 518 Al 350 Rl 0 slre o)lse 5l 55 sl sla Sl

Jles L dSO 10893-9 o luslbivsl b gillas ¢ alg) 20 IS 0] 3 51 L3 cad Sploil o 3L 51—
sl 55,5 &g U2 Syt

555 lona L 1SO 108938 kil b ilbae 5 (5 s il 31y i Sl i 51—

Deds dxzlpo (o Cawgm 4o Hblie iy o)les 4 PSL 2 sladlg) LooSs Sl ogas o -axg

3y Gl Bl Saold ygesl 5l esliiul L COW 5 SAW sladlg) slp 38l &je0 jo0 Y-A-&
L 1SO 10893-9 o Jailiwl b gllas jlxe o,lae 31 35,5 sl slo Kiwsnl 5l Ao dau b 5,9/ dons

255 890l 050 U2 s Jou8 jlse

Dgds Azl pe o Cawsga 4o Hlie 0l o)les 4 PSL 2 sladlg) LSS Sl pgas o -azg

COW ¢ EW.SAW sy wex b &5/ dound GJ}b sbad o gl ‘Slbgfi‘wml} -&

@ sl o 6yle Saold yee;l 5l soliiwl L COW g EWSAW slaalgl sl ¢ 38l & g0 40

Sk ol e Slilsed b §y5 [ s (Job slaad Bk o Slilseay VO MM (- FiN) sligy

255 5158 0wl 0550 o g Al glaass ;o jlore 9 lge I ien (glaY Seg

Jbxo L SO 10893-9 o luslinl b gllas ¢ algd oo JSo aiyl,d 51 L8 aid Sploul wy5L ST -
Lol a5 &j90 U2 Jsu

Fod JLxo L 1SO 10893-8 o Juibiwl b gillas g (o, SKig> 0l 8 5l ey aid Solol oyl 51—
Aol 48,5 &0 U2

Dgds Azl po o Cawsga 4o HLie 0l o)leis 4 PSL 2 sladlg) LSS Sl pgas o0 -azg

Cgro GLdlg b 5)55 p gz V-

S B o) 2090 25 9l9e 5l i b SO Ll Cgene d

gl ol © Cewgn b @illae o) Khg> awgas 0l dof Cgre  Alg 0

\PY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

L 9l oo b elgd Jobo jlxe 0o (28,5 Sl 10 b dly) gane slacend —@
g 095 0 1 dlg) pled —

Dgds dxxlpo o Cawsgar 4o HBLe 0l o)les 4 PSL 2 sladlg) LSS Sl ogas 0 -axg

\PY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(ol

(PSL 1 Laiid) glogsy sbalgd JLail gl 80,18 5590 slo Sy o8 (5 Lol 31
Sgo V-
o ausl olazs] gloos, 6l PSL 1 60,15 wlolll b gilhae sl oads eSS glo Sl V)¢
e gy ) e il o3l 5 (S pls cpliend (oS S A 4z gl b Cengy )
sl Hlogyo b 5,0 e g95 51 WLLLTS, A25, L175P, A25P slaos,l dlg o lo SdysS Y-V-£
B L210. L245 slaos,b alg ;o by KidysS ol s e $-Vmzr ai o) 45 45 (63,190 2 Y-V— g
L9 izl dlg) 5l i b Jolae (Sl Lole> L olye 6 B b g 550 oo g9 5 WL A
D >Ya0SmMMOF in) b sloaly) (cly ol (San o0l (o, Kiigz KirlysS ¢ 38lg3 & jg0 4o F-V—g
g (6,8 AL conlio joboas aSST 4y bg i digdh 00 S,
olul Y-z
il V- SS9 V=g Jgaz 5)lg; 090 g olul sllae b b Sy sS
Al e YO 3 VE laJgaz o sddosls slal b alg) cunlio V- JSo ,0 S5 slaojlail - g 910k

bl czge il oo &8 (6,500 e ple 5 (KB ge BT 5 0hm (S5l g il e SilsS Yo
Al g 09y (SinSll

\#Y



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

L Souls o5 5,I00g) g b9 Wl V=g Jou=

b Sonly o5 ol
mm (in)
=l ks

B . e ol ooy, @s
AR O35 | | B S | s e s s | D“’”““’

ety i e Lt sndoprin | 1 sabaiie | mm(in)

kg (Ib) ) bQ b N, b\

0,02 (0,04) 0,8 (0,031) | 11,9 (0,468) 27,0 (1,063) | 14,3 (0,563) 10,3 (0,405)
0,04 (0,09) 0.8(0,031) | 15,3 (0,603) 413 (1,625) | 18.3(0,719) 13,7 (0,540
0,06 (0,13) 0.8 (0,031) | 18,8 (0,738) 413 (1,625) | 22.2(0,875) 17,1 (0,675)
0,11 (0,24) 1,6 (0,063) | 22,9 (0,903) 54,0 (2,125) | 27,0 (1,063) 21,3 (0,840)
0,15 (0,34) 16(0,063) | 28.3 (L113) 540 (2,125 | 334 (1313) | 26,7 (1050)
0,25 (0,54) 2.4(0,093) | 35,0 (1378) 667 (2,625) | 40,0 (1576) | 33,4 (1315)
0,47 (1,03) 2,4 (0,093) | 43,8 (1,723) 69,8 (2,750) | 52,2 (2,054) 42,2 (1,660)
0,41 (0,90) 2.4(0,093) | 49,9 (1963) 69.8 (2,750) | 55,9 (2,200) | 48,3 (1,900)
0,84 (1,86) 3.2(0125) | 62,7 (2.469) 730(2875) | 73.0(2875) | 60,3 (2.375)
1,48 (3,27) 48 (0,188) | 75,4 (2,969) 1048 (4,125) | 85,7 (3,375) 73,0 (2,875)
1.86 (4,09) 4,8(0,188) | 913 (3,594) 108,0 (4,250) | 1016 (4,000) | 88.9 (3,500)
2.69 (5.92) 48(0,188) | 1040 (4,094) | 1111 (4375) | 117,5 (4625 | 1016 (4,000)
3,45 (7,60) 6,4 (0,250) | 116,7 (4,594) | 114,3 (4500) | 132,1(5200) | 114,3 (4,500)
4,53 (9,99) 6,4 (0,250) | 1437 (5657) | 117,5 (4,625) | 159,9 (6,296) | 141,3 (5,563)
587(1293) |64 (0250) | 170.7 (6,719) | 123.8 (4.875) | 1877 (7,390) | 168.3 (6,625)
10,52 (23,20) | 6,4 (0,250) | 221,5(8,719) | 1334 (5,250) | 2445 (9,625) | 219,1 (3,625)
14,32 (31,58) | 9,5 (0,375) | 2754 (10,844) | 146,0 (5,750) | 298,4 (11,750) | 273,1 (10,750)
2237 (4932) | 9,5(0.375) | 326.2 (12,844) | 155,6 (6,125) | 355,6 (14,000) | 323.9 (12,750)
20,81 (45,88) | 9,5(0,375) | 358,0 (14,094) | 1619 (6,375) | 3810 (15,000) | 355,6 (14,000)
23.35(55,89) | 9,5 (0,375) | 408.8 (16,094) | 1714 (6,750) | 4318 (17,000) | 406.4 (16,000)
30,20 (66,61) | 9,5(0.375) | 459.6 (18.094) | 1810 (7.125) | 482,6 (19,000) | 457 (18,000)
36,03 (79,45) | 9,5(0,375) | 510,4 (20,094) | 193,7 (7,625) | 533,4 (21,000) | 508 (20,000)

Sl £V Wi Sl o) s ol b g )lsly,

ool sailai> & g0 ol a4 [22] APESCT 4 o lasbewl ol 50 Sawslyo eoliwl s @ boailes ol

b

V2O




AR Jlw :(Jsl o) AAAA 5yleis ool pa! oo 3 ylustins!

*0

od

\A}MJ

oBiss b o Jloel (59,5 alomgts oigd 25,0 (slaeg;, 1
0 )T b osd Jloc! (69,0 dliagas odigd 2550 slaog;, 2
Sy §8 il plazs! culs aeS b

dy) A5l kd d

gl ot a2 5 k5 D

o yaeica s aieaS N |

Lol oidsaseiuo ,hd Q

dy calss t

Lly oas ateie 5 ks W

Ll 0a i & jgo pl 4 [22] APESCT o jlaskiwl ol 50 Saejlys eolawl o 4 bailis o) @

logsy Soalygf b jlo 095 Ayl (b o550 09— V- U

155



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(0!
£ 3 CamnSlls (g S Ay pglio PSL 2 sralgl

doodo V-

0305 PSL 2 slady (sly gt a5 amo oo ail)l 1) (sloads jaseine LoSS Lyl Congn ool VY-
A Cod polie PSL 2 sladlg) pumen g (05 anxlio VY Jou 4) 0ged Joe |V LS L a5
Cawgas )] Lo g dalyo Y=Y 0 5 G Ceomd S0 0,4 0,5 eppo ) p Sl B lS
laalg) (Go¥gd oy ;0 p 5 St 51 B I ) VL b aypd (aesl 6550 Jlaie sl 1y p3Y (leial,
S S ol

Olabl 5 gl iy (oulil (slo F5g 5l arpd 9031 55 ¢ e CanSl (635 5 (S CnSd o | oS 5 -) (59100

(05 danxl o Y-Y-A-0 0y 5 ) il oo 518 Jlal ag) boglas 10 0 5 CanSlls 708 5055 Cansll 5 5uS pac
Olasy Jols Slles sla el )by 5l Glsebl gl amlin apls )5 a5 conl ol $l> o050 ol =Y ,__g)giol.l
o9y ool a8 eyl lal s b ke b ooyle |y Cangn opl Sl sllas oS agd las o gl poyge Lid g 555

LRt A i Silgd o dbgpe gy Como Sl g5 alg) bglas glesal, i, 0,5 il alils 1) sl ygde abbg e
Al alls p jo oYed jo | CunSll Al 4 Cod Caglie (gl piedael

Sl (658 Ol Cpmnd (6l g 0alosls zro Veg U Vg ooy o local, sl g, Y-V-g
ol 5 00 oI5 Wy Lglas 3 05 S S 5 ST S aiaile (CVN) sy cypes]

sz 5y shls Wy behs (g, T)L"-"U" Los 698 Sl 5 el (p> o dbgiye slagyses]

Sl J yiaS aiejld CVN sl (6550l Jlade (s csl Jlaiae g, ol 5l eolazwl ST .00 0

sdeliawsds jlaie Slawlre slp 1) p3Y CuBlie g azgh db 0SB pas ol oo 5,0 Gy slady jo

(09 o Vg oty ) Lo j5e JlS Jobo (FauS 5 (903 abiasgt ol (5o ()] als g axils |,

DS D0

Hlo B g sudiangs oSS OleMbl Y-

Dgu aseie Cewl Lol 059y y0 a5 3 dee |l b oy > Lol 0 )-Y-g

(O3] Wges y2 JalS o5lail bl ) VLo b 40 (y905] Sl (65581 uSilio anaS jlaite — I
L coses! 2 sl

(O3e5] wigai y2 JolS ojlail bl ) VLt b a5 (5031 Sl (65 (Silo atiaS ke — 02
ol sl

145 Sl (asuie b (pared Hlay p3 law 0 Y-Y-¢

\PY



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Voked bagpe ge5T sles — I

(Voo i) 5l 55,50 5 Golen (o>, k8 L sladdg) (ol Lais )y bsiw 905l slos -
HeAmm

o b Y-

HAeAmm (Ve e ein) 5l 5SS )l Jhad b algd go¥ed ainy 51V L b 4,0 o3l sle \-Y-g

R N

3 @bdw acgemme) Sle b V-V-z anpy Gl ceend Bllae oy 5 slol ST Y-Y-g
Slp oadanin Gliee 5l peS s Al Aoy gaeil 2 ly 4o 551 eSles (ge5] laaiges
ASb s > loles jo suis s Q}Aﬂ sled o g JolS 03l b slodiges

plod) Culs g5yl (mSle il V-Yoz sip; ¢ Cwnd L glhe o s glolis ST F-Y-g
L,8 )5 lolas jo cudjazie Gl 3l yieS Wi Cunlg> o gl (Lol gillas od.».'br:l.?dl LgLQQ?A)'—‘
a5l el o3l b (9051 sladiges (59,

i 5 Gobe Wb 2By Sl mhw 4l 5Kl Wyl way aijy bgiu a3l 0 gl F-Y-g
bl eadelzl B Canles yo b sabaiulgs sled Lwlwl 5 AQ T

e oS (b pne Lawsgi (gole jsboas 03l 0,15 55 Ul bolas 0 a5 laals) (sl 459 sk (5051 — 5910k
a8l oy 4y o ) bglas Coaglie i jglateds cadli oo (30l (plod Lulpd )0 05 & g0 L Y98 i

Aol 8oga0me 10 Cawguy oyl 5o ealosls 5 sl by, 51 (SO s eslatul in bl Sl e SIS Gl g plKn
RV g

o yg031 ogli F-7

V Lo b oayo ge3l eAmMM (Yoo v vin) 5l g8 )5 Jhd b ool (5,e> dJo) slp \-F-g
29 pll VA Joozr bl 5 soddss dlod oy 59, b

bd..a)..o u9“°)T O Amm (Y~/~~~in) )‘)M.u.’j Lgst.Q G?)l} ).bs L ooad Lg)lS.;bg:? dJ9J 6‘)-.’ Y—f—@

D9 plol Wb VA Jgo el gadgs alg) Aoy aijg bgdw (9031 g VL
(G) G, Wb PSL (6,138 aliss 5lam Y-V Gy p0 oddiz o (6 ,la8alis Slelll 5 odle V-0-7

Bl 25 0 lge Jeld ol (3l Sl YNV 5 50 oadizyo Lyl 2 ogdle Y-0-¢

\PA



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

(2l axils 0,157 51) aijg bgius (y505] 5 40 (5051 (sled im0 — A

5 0903] o lp 0o 6551 GSile aieS Hlaie — o

o)l 58 (gl o (6551 el aleS Hlode -

oo (S8 36 JUsl gl bghs 10 )l 903] (6551 e (i sl F-g

T 955 el Lol Gelol (o 58 Jal bslas o 05 S (38 J5S Gly iz
el odlools 1> BB sga> g DlS s> b9, 2 (gl oabesls

il dg) Lot £l basss susadll slo s, 50 5955 S Jl o Cugar ol o ol o — (5919

LY \_E & V_E Lnga.:.g)o odoolo T o9 )| ol e (5’)L> 05“’)‘ IRWIER S LS))-" )iji.o Y--2
Dgds astive oslaw 2 (glp (Sl Jlade deS L Q}o)’] 2 lade aieS gl wilgs co YL e
aigeS 5l i (oylew jo sdd jadtine cdbods (65, (e Kle deS pgas o o)l Qy’)’—l azs S =) c.S)ST-’L.‘.
ey A sl il ity G B ok o 355 s i <2l (03] 58 (sl s (55, (eSilen
Ao eSS S| Cod ;0 Ve Bl

Sl Bl ol S5 gm 458,55 9 (S5 s 4o s slaaly) sl oy ol owobel Ty Y (59700
5 0,15 bl b alg) Lglas

055235 (lysy! g behs Uik 05,5 sloisly bshs) -EPRG sloisl, V-

3 Sl Sl g 3 o5 ) b Sl 5 05,5 & el Bgie 55505, ol V-V
300 shls sledly 4 sgume decal,y pl Sl el wilosls plail 1) 0e5 Sladiss (Jlas! ag) bglas
gl dw b dcgasme ) (1uKilho aeS Yoz g Y-z -z Jaoo jo cadoosls slo lade 0gd oo yhg>
S8 g AMPa(\#epsi) b Sldee [Lad b aS slaalg) bghs oly 1>l BB 5 sosods 65,50 (905!
k’L4<>L> Y&/\c mm (\/’ . ’in) )| ).uoS 9 69L~.~o Ceolsus 9 YFYemm ((b?/’ i ’in) )‘ ).~A5 65L~wo L5>)L>
G5l ke S anil oo (53 ST LS, g Jloges shile SLSL slalid cdl s o a5 SVl
S98) 09 se ool GLAT KV B> b g g5 elaol 2 JolS o3Il b (sloaigad (sl a5 (903 oadinider
&l A L (LSS L X8O 5l 5 oy sy slealgd sl Fe )l i jlade b Joun jo (Wi

Sl Vg b Yoz oo b aizy2 5505 o 8 Jiioe ous fol> luie 5 (L555 L X80 oo, (slaaly)
il oo Waaly) 0,

L450 L X5 | 5cKzs8 5 (gglons 05, — il
KV :C1XO’A'5XD0'5 (\_C)

L485 L, XT70 5| 5 SzsS J5 LAB0 L X65 5| 55,5 sloos, — o

159



WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

1.5 0.5
Ky =Corxop™ xD
v =C2 X0y (Y-2)
L555 L X80 )’l )Jg_i.>55 LI L485 L X70 )’1 )3\5)};. 6Laoa) -
/ 173
= s Dt
AV :(3XJ}?X’?|
R N2

o)y as

«MPa (K Ib/ in") cos p» Jawmes 5 01

¢mm (i) ez do) > )15 s D

emMM (IN) oz dg) ool asine Culbs t

¢ USC s, dolore 61,3 1,79 X 10 7% Jluie 5 Si pitanns 50 delns (61, 2,6 X 10 # laie Cy
¢ USC s 53 denloee (61,32,16 X 10 72 e 5 Si pims 5 dolies (613,21 x 10 % Jluie C;
USC it 3 dewloes (515 1,08 X 10 2 Jlaie 5 Si e ;8 dslis (12 3,57 % 10 * Jluie C3
Aibee ¥ Bg)y0 O dolas 5l oad Jol> laie « YO b plp V=g dolas 5l osslcasas jlaie —gy910L

Db o ¥ hgy,0 0-g doles 5l alol> jlade 4 Joles (Y-7) Jolae 5l sanlccmsds jlade

il Y Ligyy Frg doles 5l alols e Jolee Yog aloles 5l alol> |l

EPRG 5,155 5l flgisn |y Sl 0,58 Job g (ooul asols g 0 (g, cpl 055 sl Y-Y-&

\V-



IPYD 2k ps Slp )le ool (e (6550 bl AeS V- Jgua

WA Jlo :(Jgl ) AAAA 6Ly oyl ! oo S sl

Job5 6351051 CVN 5903 (282 (65551 oo diceeS )bk Olaxic
K, D
J (ft,Ibf) mm (in)
gl oo,
L>L485 | L>L450 | L>L415 | L>L360 | L>L290 | BL>L245
BL <L.245
GX70 GX65 GX60 GX52 GX42 (L1290 G -
LL555 LL485 LL450 LL415 LL360 X42
X80 X70 X65 X60 X52
80 (59) | 40(30) | 40(30) | 40(30) 40 (30) 40 (30) 40 (30) <508 (20,000)
80 (59) | 41(30) | 40(30) | 40(30) 40 (30) 40 (30) 40 (30) > 508 (20,2000) b
610 (24,000)
80 (59) | 45(33) | 40(30) | 40(30) 40 (30) 40 (30) 40 (30) > 610 (24, 000) G
711 (28,000)
80 (59) | 48(35) | 40(30) | 40(30) 40 (30) 40 (30) 40 (30) > 711 (28,000) &
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80 (59) | 55 (34) 41 (30) 40 (30) 40 (30) 40 (30) 40 (30) <508 (20,000)

84 (62) | 60 (37) 45 (33) 40 (30) 40 (30) 40 (30) 40 (30) > 508 (20,2000) s
610 (24,000)

93(69) | 65 (41) 49 (36) 43 (32) 40 (30) 40 (30) 40 (30) > 610 (24, 000)
711 (28,000)

102 (75) | 68 (43) 52 (38) 46 (34) 40 (30) 40 (30) 40 (30) > 711 (28,000)
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1219 (48,000)

148(109) | 91 (67) 69 (51) 61 (45) 49 (36) 42 (31) 40 (30) > 1219 (48,000) b
1422 (56,000)
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SMLSg jlo3,5 slaalgl
90,19 0,36 e f 0,04 D D 0,010 | 0,020 | 1,35 | 0,40 | 0,14 BNOLL245NO
90,19 0,36 f 0,04 | 0,05 0,05 0,010 | 0,020 | 1,35 | 0,40 | 0,14 42NOLL290NO
90,20 0,38 e.f 0,04 | 0,05 0,07 0,010 | 0,020 1,40 0,40 0,14 46NOLL320NO
90,22 0,43 f 0,04 | 0,05 0,010 0,010 | 0,020 1,65 0,45 0,16 52NOLL360NO
90,19 0,34 f 0,04 | 0,04 0,04 0,010 | 0,020 1,35 0,40 0,14 BQOLL245Q0
90,19 0,34 f 0,04 | 0,04 0,04 0,010 | 0,020 | 1,35 | 0,40 | 0,14 42Q0LL.290Q0
90,20 0,36 f 0,04 | 0,05 0,05 0,010 | 0,020 | 1,40 | 0,45 | 0,15 46Q0LL320Q0
90,20 0,39 e,h 0,04 | 0,05 0,07 0,010 | 0,020 | 165 | 0,45 | 0,16 52Q0LL360Q0
90,21 0,40 e,h 0,04 | 0,05 0,07 0,010 | 0,020 1,65 0,45 0,16 56Q0LL390Q0
90,22 0,41 e,h 0,04 | 0,05 0,08 0,010 | 0,020 1,65 0,45 0,16 60Q0LL415Q0
90,22 0,42 e,h 0,06 | 0,05 0,09 0,010 | 0,020 1,65 0,45 0,16 65Q04L450Q0
90,23 0,42 e,h 0,06 | 0,05 0,010 0,010 | 0,020 | 1,75 | 0,45 | 0,17 70Q0LL485Q0
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- Gate Positions

- Coupling

- Signal-to-noise ratio

- Reference reflectors

- Conveyor assembly

- Travel and/or cross-head
- Amplitude

8- Full Screen Height
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- Decibels

- C-Scan

- Channel

- Screen Height

- Chart Height

- Digital Export Feature
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1- Yokes

2- Tangential field meter
3- Residual

4- Ink concentration
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1- X-Ray set

2- X-Ray generator

3- Brand

4- Intensifying screen

5- Pixel

6- Imaging plate

7- Resolution

8- Imaging plate scanner
9- Film viewer
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1- Geometric unsharpness
2- Identification letters

3- Contrast

4- Spatial resolution

5- Signal to noise ratio
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