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Figure 2.1�Maximum Fillet Weld Size Along Edges in Lap Joints (see 2.5.1)
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Figure 2.2�Fillets in Skewed T-Joints (see 2.5.5)
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Figure 2.3�Thin Filler Plates (see 2.7.1)
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Figure 2.4�Thick Filler Plates (see 2.7.2)
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Figure 2.5�Minimum Amount of Lap and Double Fillet Weld (see 2.9.1 and 2.9.2)
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Figure 2.6�Thickness (see 2.10.1)
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Figure 2.7�Plan Views of Width Transitions (see 2.10.2)
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Figure 2.8�Effective Throat (see 2.5.3 and 2.12)
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Figure 2.9�Cyclic Load Stress Range (see 2.3 and 2.18)
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Figure 3.1�Positions of Groove Welds (see 3.5.2 and 3.18.4)
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Figure 3.2�Positions of Fillet Welds (see 3.5.2 and 3.18.4)
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Figure 3.3�Position of Test Plates for Groove Welds (see 3.5.2 and 3.5.2.1)

Ý±°§®·¹¸¬ ß³»®·½¿² É»´¼·²¹ Í±½·»¬§ 
Ð®±ª·¼»¼ ¾§ ×ØÍ «²¼»® ´·½»²­» ©·¬¸ ßÉÍ Ô·½»²­»»ãË²·ª»®­·¬§ ±º Ì»¨¿­ Î»ª·­»¼ Í«¾ ß½½±«²¬ñëêîðððïïïì 

Ò±¬ º±® Î»­¿´»ô ðèñîçñîðïî îíæìêæìç ÓÜÌÒ± ®»°®±¼«½¬·±² ±® ²»¬©±®µ·²¹ °»®³·¬¬»¼ ©·¬¸±«¬ ´·½»²­» º®±³ ×ØÍ

ó
ó
À
ô
ô
À
ô
ô
À
ô
ô
ô
ô
ô
À
À
À
ô
ô
ô
À
À
ô
ô
À
ô
À
À
À
ô
ô
ó
À
ó
À
ô
ô
À
ô
ô
À
ô
À
ô
ô
À
ó
ó
ó



ìï

ßÉÍ ÜïòçñÜïòçÓæîððéóßÜÜï ÝÔßËÍÛ íò ÏËßÔ×Ú×ÝßÌ×ÑÒ

Figure 3.4�Positions of Groove Welds in Pipe or Tubing (see 3.5.2 and 3.5.2.2)
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Figure 3.5�Positions of Test Plates for Fillet Welds (see 3.5.2 and 3.5.2.3)
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Figure 3.6�Positions of Test Pipes for Fillet Welds (see 3.5.2 and 3.5.2.4)
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Figure 3.7�Weld Contact Angle Definition (see 3.7.2.1)
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Figure 3.8�Root Fusion Requirements for Complete Penetration T-Joints in Material 
Numbers M51, M52, M53, and M54 (Grades 1, 2, 3, 5, 9, and 23) (see 3.7.2.3)
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Figure 3.9�Reduced Section Tension Specimens�Plate and Pipe
(see 3.10.1, 3.10.1.1, and 3.10.1.2)
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Figure 3.10�Alternate Reduced Section Tension Specimen for Pipe
(3 in [76 mm] Diameter or Less) or Tubing (see 3.10.1 and 3.10.1.2)

Figure 3.11�Full Section Tension Specimens�Small Diameter, 1 in [25 mm] Outside 
Diameter or Less, Pipe or Tubing (see 3.10.1 and 3.10.1.3)
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Figure 3.12�Reduced All-Weld Tensile Specimens (see 3.10.1 and 3.10.1.4)
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Figure 3.13�Transverse Side Bend Specimens (see 3.11.1 and 3.11.1.1)
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Figure 3.14�Transverse Face and Root Bend Specimens
(see 3.11.1, 3.11.1.2, 3.11.1.3, and 3.11.1.4)
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Figure 3.15�Longitudinal Face and Root Bend Specimens (see 3.11.1, 3.11.1.5, and 3.11.1.6)
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Figure 3.16�Wraparound Guided Bend Jig (see 3.11.2.1)
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Figure 3.17�Plate�Relative Location of Test Specimens
(for WPS Qualification, see 3.16.2.1; for Performance Qualification, see 3.20.1.1)

Figure 3.18�Box Tubing�Relative Location of Test Specimens for WPS
and Performance Qualifications (see 3.16.2.3 and 3.20.1.2, respectively)
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Figure 3.19�Relative Location of Test Specimens
(for WPS and Performance Qualification, see 3.16.2.3 and 3.20.1.2, respectively)

Figure 3.20�Fillet Weld�Relative Location of Test Specimens
(for WPS and Performance Qualification, see 3.16.2.4 and 3.20.2.1, respectively)
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Figure 3.21�Fillet Weld Pipe�Relative Location of Test Specimens
(for WPS and Performance Qualification, see 3.16.2.4 and 3.20.2.2, respectively)
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Figure 3.22�Fillet Weld Plate to Pipe�Relative Location of Test Specimens
(for WPS and Performance Qualification, see 3.16.2.4 and 3.20.2.3, respectively)
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Figure 3.23�Plug Weld Macroetch Test Plate�Welder, Welding
Operator, and Tack Welder Qualification (see 3.16.2.5)
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Figure 3.24�Requirements for Requalification Based on the Replacement of Permanent 
Backing with an Inert Gas Backing and Vice Versa for CJP Welds (see 3.21.7)
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¾«¬ ²±¬ ±ª»® íñè ·² Åïð ³³Ã

Ý±´«³² ´»²¹¬¸­ ±ª»® ìë º¬ Åïì ³Ãæ

ìòïëòî Í¬®¿·¹¸¬²»­­ ±º Þ»¿³­ ¿²¼ Ù·®¼»®­ò Ê¿®·¿¬·±²­

·² ­¬®¿·¹¸¬²»­­ ¿¬ ¿²§ °±·²¬ ¿´±²¹ »·¬¸»® º´¿²¹» ±º ©»´¼»¼

¾»¿³­ ±® ¹·®¼»®­ ®»¹¿®¼´»­­ ±º ½®±­­ ­»½¬·±²ô ©¸»®» ¬¸»®»

·­ ²± ­°»½·º·»¼ ­©»»°ô ­¸¿´´ ²±¬ »¨½»»¼æ

1/8 in Total length, in feet
10

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóI

3 mm Total length, in meters
3

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóI

3/8 in 1/8 in Total length, in feet, 45�

10
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóIõ

10 mm 3 mm Total length, in meters, 14�

3
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóIõ

1/8 in Total length, in feet
10

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóI

Ý±°§®·¹¸¬ ß³»®·½¿² É»´¼·²¹ Í±½·»¬§ 
Ð®±ª·¼»¼ ¾§ ×ØÍ «²¼»® ´·½»²­» ©·¬¸ ßÉÍ Ô·½»²­»»ãË²·ª»®­·¬§ ±º Ì»¨¿­ Î»ª·­»¼ Í«¾ ß½½±«²¬ñëêîðððïïïì 

Ò±¬ º±® Î»­¿´»ô ðèñîçñîðïî îíæìêæìç ÓÜÌÒ± ®»°®±¼«½¬·±² ±® ²»¬©±®µ·²¹ °»®³·¬¬»¼ ©·¬¸±«¬ ´·½»²­» º®±³ ×ØÍ
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ÝÔßËÍÛ ìò ÚßÞÎ×ÝßÌ×ÑÒ ßÉÍ ÜïòçñÜïòçÓæîððéóßÜÜï

êð

ìòïëòí Ý¿³¾»® ±º Þ»¿³­ ¿²¼ Ù·®¼»®­ò Ü»°¿®¬«®»­ º®±³

¬¸» ­°»½·º·»¼ ½¿³¾»® ¿¬ ¿²§ °±·²¬ ¿´±²¹ ©»´¼»¼ ¾»¿³­ ±®

¹·®¼»®­ ø¿­ º¿¾®·½¿¬»¼ ³»³¾»®­ ¾»º±®» °´¿½»³»²¬ ·² ¬¸»

­¬®«½¬«®»÷ô ®»¹¿®¼´»­­ ±º ½®±­­ ­»½¬·±²ô ­¸¿´´ ²±¬ »¨½»»¼ �ðô

õïñì ·² Åê ³³Ã ±®æ

¾«¬ ²±¬ ¬± »¨½»»¼ íñì ·² Åïç ³³Ã ±®æ

ìòïëòì Ü»ª·¿¬·±² Þ»¬©»»² É»¾ ¿²¼ Ú´¿²¹»ò Ô¿¬»®¿´

¼»ª·¿¬·±² ¾»¬©»»² ¬¸» ½»²¬»®´·²» ±º ¬¸» ©»¾ ¿²¼ ¬¸» ½»²ó

¬»®´·²» ±º ¬¸» º´¿²¹» ±º ¾«·´¬ó«° Ø ±® × ³»³¾»®­ ¿¬ ¬¸»

½±²¬¿½¬ ­«®º¿½» ­¸¿´´ ²±¬ »¨½»»¼ ïñì ·² Åê ³³Ãò

ìòïëòë É¿®°¿¹» ±º Ú´¿²¹»­ò Ì¸» ½±³¾·²»¼ ©¿®°¿¹» ¿²¼

¬·´¬ ±º ¿ º´¿²¹» ±º ©»´¼»¼ ¾»¿³­ ¿²¼ ¹·®¼»®­ ­¸¿´´ ¾»

¼»¬»®³·²»¼ ¾§ ³»¿­«®·²¹ ¬¸» ±ºº­»¬ ¿¬ ¬¸» ¬±» ±º ¬¸»

º´¿²¹» º®±³ ¿ ´·²» ²±®³¿´ ¬± ¬¸» °´¿²» ±º ¬¸» ©»¾ ¬¸®±«¹¸

¬¸» ·²¬»®­»½¬·±² ±º ¬¸» ½»²¬»®´·²» ±º ¬¸» ©»¾ ©·¬¸ ¬¸» ±«¬ó

­·¼» ­«®º¿½» ±º ¬¸» º´¿²¹» °´¿¬» ¿­ ·²¼·½¿¬»¼ ·² Ú·¹«®» ìòîò

Ì¸·­ ±ºº­»¬ ­¸¿´´ ²±¬ »¨½»»¼ ïû ±º ¬¸» ¬±¬¿´ º´¿²¹» ©·¼¬¸

±® ïñì ·² Åê ³³Ãô ©¸·½¸»ª»® ·­ ¹®»¿¬»®ô »¨½»°¬ ¬¸¿¬ ¿¾«¬ó

¬·²¹ °¿®¬­ ¬± ¾» ¶±·²»¼ ¾§ ¹®±±ª» ©»´¼­ ­¸¿´´ º«´º·´´ ¬¸»

®»¯«·®»³»²¬­ ±º ìòïíòïò

ìòïëòê Ü»°¬¸ Ê¿®·¿¬·±²ò Ê¿®·¿¬·±² º®±³ ¬¸» ­°»½·º·»¼

¼»°¬¸ ±º ³»³¾»®­ º®±³ ±«¬»® º´¿²¹» ­«®º¿½» ¬± ±«¬»®

º´¿²¹» ­«®º¿½» ¿­ ­¸±©² ·² Ú·¹«®» ìòíô ³»¿­«®»¼ ¿¬ ¬¸»

©»¾ ½»²¬»®´·²»ô ­¸¿´´ ²±¬ »¨½»»¼æ

Ú±® ¼»°¬¸­ «° ¬± íê ·² Åðòç ³Ãô

·²½´«­·ª» oïñè ·² Åí ³³Ã

Ú±® ¼»°¬¸­ ±ª»® íê ¬± éî ·²

Åðòç ¬± ïòè ³Ãô ·²½´«­·ª» oíñïê ·² Åë ³³Ã

Ú±® ¼»°¬¸­ ±ª»® éî ·² Åïòè ³Ã oëñïê ·² Åè ³³Ã

ìòïëòé É»¾ Ú´¿¬²»­­ò Ê¿®·¿¬·±² º®±³ º´¿¬²»­­ ±º ©»¾­ ·­

¼»¬»®³·²»¼ ¾§ ³»¿­«®·²¹ ¬¸» ¼·­¬¿²½» ¾»¬©»»² ¬¸» ©»¾

¿²¼ ¿ ­¬®¿·¹¸¬ »¼¹» ©¸±­» ´»²¹¬¸ ·­ ²±¬ ´»­­ ¬¸¿² ¬¸» ´»¿­¬

½´»¿® ¼·³»²­·±²ô ¼ô ±º ¿ ©»¾ °¿²»´ ¿­ ·²¼·½¿¬»¼ ·² Ú·¹«®»

ìòìò Ì¸» «²·¬ ±º ³»¿­«®» ±º ¼»ª·¿¬·±² º®±³ º´¿¬²»­­ ·­ ¬¸»

´»²¹¬¸ «²·¬ô ·² ±® ³³ò Ê¿®·¿¬·±²­ º®±³ º´¿¬²»­­ ±º ©»¾­

©·¬¸ ´»¿­¬ °¿²»´ ¼·³»²­·±² ¼ ­¸¿´´ ²±¬ »¨½»»¼ ¼ñïððò

3 mm Total length, in meters
3

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóI

0, � 1/4 in Total length, in feet
10

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóIõ

0, � 6 mm Total length, in meters
3

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóIõ

0, � 1/8 in Distance to nearest end, in feet
10

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóIõ

0, � 3 mm Distance to nearest end, in meters
3

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóIõ

ìòïëòéòï ×² ¹·®¼»®­ ©¸·½¸ ¸¿ª» ¾»»² °«²½¸»¼ ¿²¼

®»¿³»¼ º±® ¿ ¾±´¬»¼óº·»´¼ ­°´·½» ±® ½±²²»½¬·±²ô ¼»ª·¿¬·±²­

±º ¬©± ¬·³»­ ¬¸±­» ¿´´±©»¼ ·² ìòïëòéô ­¸¿´´ ¾» ¿½½»°¬¿¾´»ô

°®±ª·¼»¼ ¬¸¿¬ô ©¸»² ¬¸» ¾±´¬»¼ ­°´·½» ±® ½±²²»½¬·±² ·­

½±³°´»¬»¼ô ¬¸» º·²¿´ ¿­­»³¾´§ ·­ ·² ¿½½±®¼¿²½» ©·¬¸ ìòïëòéò

ìòïëòè É»´¼ Ö±·²¬ Ú·¬óË° Ì±´»®¿²½»­

ìòïëòèòï Ì¸» »²¼­ ±º ¾®¿²½¸ ³»³¾»®­ ©¸·½¸ ¿®» ¬± ¾»

©»´¼»¼ ©·¬¸ ½±³°´»¬» ¶±·²¬ °»²»¬®¿¬·±² ©»´¼­ ­¸¿´´ ¾»

­¸¿°»¼ ¾§ ¿ ³»½¸¿²·½¿´ ±°»®¿¬·±² ¬± º·¬ ­²«¹´§ ©·¬¸ ¬¸»

³¿·² ³»³¾»®ò Ì¸» »¼¹» ­¸¿´´ ¾» ¬®·³³»¼ ¬± °®±¼«½» ¿

­¿¬·­º¿½¬±®§ ©»´¼·²¹ »¼¹» ¿­ ¼·½¬¿¬»¼ ¾§ ¿² ¿°°®±ª»¼

ÉÐÍò

ìòïëòèòî É¸»®» ¬¸» °¿®¬­ ¬± ¾» ¶±·²»¼ ¾§ º·´´»¬ ©»´¼­

½¿²²±¬ ¾» ¾®±«¹¸¬ ·²¬± ·²¬·³¿¬» ½±²¬¿½¬ô ¬¸»² ¬¸» ´»¹ ±º

¬¸» º·´´»¬ ©»´¼ ­¸¿´´ ¾» ·²½®»¿­»¼ ¾§ ¬¸» ¿³±«²¬ ±º ¬¸»

­»°¿®¿¬·±²ò ß°°®±°®·¿¬» ¹¿­ ¾¿½µ·²¹ ·­ ®»¯«·®»¼ ¿­

¼»º·²»¼ ·² ìòïíòëò

ìòïëòèòí Ì¸» ­»°¿®¿¬·±² ¾»¬©»»² º¿§·²¹ ­«®º¿½»­ ±º

´¿° ¶±·²¬­ ±® ¾«¬¬ ¶±·²¬­ô ±® ¾±¬¸ô ´§·²¹ ±² ¿ ¾¿½µ·²¹ ­¸¿´´

²±¬ »¨½»»¼ ïñïê ·² Åïòë ³³Ãò É¸»®» ·®®»¹«´¿®·¬·»­ ·²

®±´´»¼ ±® »¨¬®«¼»¼ ­¸¿°»­ô ¿º¬»® ­¬®¿·¹¸¬»²·²¹ô °®»ª»²¬

½±²¬¿½¬ ©·¬¸·² ¬¸» ¿¾±ª» ´·³·¬ô ¬¸» °®±½»¼«®» ¬± ¾» «­»¼

¬± ¾®·²¹ ¬¸» ­»°¿®¿¬·±² ©·¬¸·² ¬¸» ´·³·¬·²¹ ª¿´«» ­¸¿´´ ¾»

¿°°®±ª»¼ ¾§ ¬¸» Û²¹·²»»®ò Ì¸» «­» ±º º·´´»® °´¿¬»­ ·­ °®±ó

¸·¾·¬»¼ô «²´»­­ ­°»½·º·»¼ ±² ¬¸» ¼®¿©·²¹ ±® ¿°°®±ª»¼ ¾§

¬¸» Û²¹·²»»® ¿²¼ ³¿¼» ·² ¿½½±®¼¿²½» ©·¬¸ îòéò

ìòïëòèòì ß¾«¬¬·²¹ °¿®¬­ ¬± ¾» ¶±·²»¼ ¾§ ¹·®¬¸ ©»´¼­

­¸¿´´ ¾» ½¿®»º«´´§ ¿´·¹²»¼ò Ù·®¬¸ ©»´¼­ ­¸¿´´ ²±¬ ¾» ½´±­»®

¬±¹»¬¸»® ¬¸¿² ¬¸» ­³¿´´»® ±º ¬¸» °·°» ¼·¿³»¬»® ±® í º¬

Åðòç ³Ãò Ì¸»®» ­¸¿´´ ¾» ²± ³±®» ¬¸¿² ¬©± ¹·®¬¸ ©»´¼­ ·²

¿²§ ïð º¬ Åí ³Ã ·²¬»®ª¿´ ±º °·°»ô »¨½»°¬ ¿­ ³¿§ ¾»

¿°°®±ª»¼ ¾§ ¬¸» Û²¹·²»»®ò Î¿¼·¿´ ±ºº­»¬ ±º ¿¾«¬¬·²¹

»¼¹»­ ¿¬ ¿ ¹·®¬¸ ©»´¼ ­¸¿´´ ²±¬ »¨½»»¼ íðû ±º ¬¸» ©¿´´

¬¸·½µ²»­­ ±® ïñì ·² Åê ³³Ãô ©¸·½¸»ª»® ·­ ­³¿´´»®ò ×º ¬¸»

±ºº­»¬ »¨½»»¼­ ïñè ·² Åí ³³Ãô ¬¸» ¶±·²¬ ­¸¿´´ ¾» ©»´¼»¼

º®±³ ¾±¬¸ ­·¼»­ò Ú±® ¶±·²¬­ ¬¸¿¬ ½¿²²±¬ ¾» ©»´¼»¼ º®±³

¾±¬¸ ­·¼»­ô ¬¸» ®¿¼·¿´ ±ºº­»¬ ­¸¿´´ ²±¬ »¨½»»¼ ïñè ·²

Åí ³³Ã ±® íðû ±º ¬¸» ©¿´´ ¬¸·½µ²»­­ô ©¸·½¸»ª»® ·­ ´»­­ò

ìòïëòèòë Ô±²¹·¬«¼·²¿´ ©»´¼ ­»¿³­ ±º ¿¼¶±·²·²¹ ­»½ó

¬·±²­ ±º °·°» ­¸¿´´ ¾» ­¬¿¹¹»®»¼ ¿ ³·²·³«³ ±º çðpò

ìòïëòèòê Ê¿®·¿¬·±²­ ·² ©»´¼·²¹ °¿®¬·¿´ ¶±·²¬ °»²»¬®¿ó

¬·±² ¹®±±ª» ¼»¬¿·´­ º®±³ ¬¸±­» ­¸±©² ±² ¬¸» ¼»¬¿·´ ¼®¿©ó

·²¹­ ­¸¿´´ ¾» ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸±­» ­¸±©² ·² ìòïíòìò

×² ¿¼¼·¬·±²ô ª¿®·¿¬·±²­ º®±³ ¬¸» ¶±·²¬ ¼»¬¿·´ º±® ©»´¼­

³¿¼» º®±³ ±²» ­·¼» ±²´§ ©·¬¸±«¬ ¾¿½µ·²¹ ­¸¿´´ ²±¬

»¨½»»¼ ¬¸» º±´´±©·²¹æ

Î±±¬ º¿½» oïñíî ·² Åðòè ³³Ã

Î±±¬ ±°»²·²¹ oïñïê ·² Åïòë ³³Ã

Ù®±±ª» ¿²¹´» õïðpô �îóïñîp

Ý±°§®·¹¸¬ ß³»®·½¿² É»´¼·²¹ Í±½·»¬§ 
Ð®±ª·¼»¼ ¾§ ×ØÍ «²¼»® ´·½»²­» ©·¬¸ ßÉÍ Ô·½»²­»»ãË²·ª»®­·¬§ ±º Ì»¨¿­ Î»ª·­»¼ Í«¾ ß½½±«²¬ñëêîðððïïïì 

Ò±¬ º±® Î»­¿´»ô ðèñîçñîðïî îíæìêæìç ÓÜÌÒ± ®»°®±¼«½¬·±² ±® ²»¬©±®µ·²¹ °»®³·¬¬»¼ ©·¬¸±«¬ ´·½»²­» º®±³ ×ØÍ
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ßÉÍ ÜïòçñÜïòçÓæîððéóßÜÜï ÝÔßËÍÛ ìò ÚßÞÎ×ÝßÌ×ÑÒ

êï

ìòïëòèòé Ü·³»²­·±²¿´ ¬±´»®¿²½»­ º±® ½±³°´»¬» ¶±·²¬

°»²»¬®¿¬·±² ¹®±±ª» ©»´¼­ ­¸¿´´ ¾» ¿­ ­¬¿¬»¼ ±² ¬¸» ÉÐÍò

ìòïê ß®½ Í¬®·µ»­

ß®½ ­¬®·µ»­ ±«¬­·¼» ¬¸» ¿®»¿ ±º °»®³¿²»²¬ ©»´¼­ ­¸±«´¼

¾» ¿ª±·¼»¼ ±² ¿²§ ¾¿­» ³»¬¿´ò Ý®¿½µ­ ±® ¾´»³·­¸»­

½¿«­»¼ ¾§ ¿®½ ­¬®·µ»­ ­¸¿´´ ¾» ¹®±«²¼ ¬± ¿ ­³±±¬¸ ½±²¬±«®

¿²¼ ½¸»½µ»¼ ¬± »²­«®» ­±«²¼²»­­ò

ìòïé Ý´»¿²·²¹ ßº¬»® Ý±³°´»¬·±² ±º 
É»´¼­

ìòïéòï É»´¼­ ¿²¼ ïñî ·² Åïî ³³Ã ±º ¿¼¶¿½»²¬ ¾¿­» ³¿¬»ó

®·¿´ °¿­¬ ¬¸» ¬±» ±º ¬¸» ©»´¼ ­¸¿´´ ²±¬ ¾» ©·®»ó¾®«­¸»¼ ±®

±¬¸»®©·­» ½´»¿²»¼ô ²±® °¿·²¬»¼ ±® ±¬¸»®©·­» ½±ª»®»¼

¾»º±®» ¬¸» ©»´¼ ·­ »¨¿³·²»¼ ¿²¼ ¿°°®±ª»¼ò

ìòïè É»´¼ Ì»®³·²¿¬·±²

ìòïèòï Û¨¬»²­·±² ¾¿®­ô ­¬¿®¬·²¹ ©»´¼ ¬¿¾­ô ¿²¼ ®«²ó±ºº

©»´¼ ¬¿¾­ ­¸¿´´ ¾» ®»³±ª»¼ ¾§ ³»½¸¿²·½¿´ ½«¬¬·²¹ «°±²

½±³°´»¬·±² ¿²¼ ½±±´·²¹ ±º ¬¸» ©»´¼ò Ì¸» »²¼­ ±º ¬¸»

©»´¼ ­¸¿´´ ¾» ³¿¼» ­³±±¬¸ ¿²¼ º·¬ º´«­¸ ©·¬¸ ¬¸» »¼¹»­ ±º

¬¸» ¿¼¶¿½»²¬ °¿®¬­ò

ìòïèòî É»´¼ ¬»®³·²¿¬·±²­ ­¸¿´´ ¾» °®»°¿®»¼ ¿²¼ º·²·­¸

©»´¼»¼ ¬± ¿­­«®» ¿ ­³±±¬¸ ¬®¿²­·¬·±² ·²¬± ¬¸» ³»³¾»®ò

ìòïèòí Ý®¿¬»®­ »¨·­¬·²¹ ·² ©»´¼ ¬»®³·²¿¬·±²­ ¬¸¿¬ ©·´´

º±®³ °¿®¬ ±º ¿ º·²¿´ ©»´¼ ­¸¿´´ ¾» ®»³±ª»¼ ¾§ ¹®·²¼·²¹ ±®

®±¬¿®§ ½«¬¬·²¹ ³»¬¸±¼­ °®·±® ¬± ¿¼¼·¬·±²¿´ ©»´¼·²¹ ¬±

½±®®»½¬ ¬¸» ½®¿¬»®ò É»´¼ ½®¿¬»®­ ­¸¿´´ ¾» º·´´»¼ ¬± ¬¸» º«´´

½®±­­ ­»½¬·±² ±º ¬¸» ©»´¼ ±® ®»°¿·®»¼ ·² ¿½½±®¼¿²½» ©·¬¸

ìòîïò

ìòïèòì É»´¼ ¬»®³·²¿¬·±²­ ¿®±«²¼ ¬¸» ½·®½«³º»®»²½» ±º

°·°» ¿²¼ ¬«¾» ­¸¿´´ ±ª»®´¿° ¬¸» ©»´¼ ­¬¿®¬ ¾§ ëp ±® ïñî ·²

Åïî ³³Ãô ©¸·½¸»ª»® ·­ ´»­­ò

ìòïç Ý±²¬®±´ ±º Ü·­¬±®¬·±² ¿²¼ 
Í¸®·²µ¿¹»

ìòïçòï Í»¯«»²½»ò Ñ² ³»³¾»®­ ±® ­¬®«½¬«®»­ ©¸»®»

»¨½»­­·ª» ­¸®·²µ¿¹» ±® ¼·­¬±®¬·±² ½±«´¼ ¾» »¨°»½¬»¼ô ¬¸»

Ý±²¬®¿½¬±® ­¸¿´´ °®»°¿®» ¿ ©®·¬¬»² ©»´¼·²¹ ­»¯«»²½» º±®

¬¸¿¬ ³»³¾»® ±® ­¬®«½¬«®» ©¸·½¸ ³»»¬­ ¬¸» ¯«¿´·¬§

®»¯«·®»³»²¬­ ­°»½·º·»¼ò

ìòïçòî Ü·®»½¬·±² ±º É»´¼·²¹ò Ì¸» ¼·®»½¬·±² ±º ¬¸» ¹»²ó

»®¿´ °®±¹®»­­·±² ·² ©»´¼·²¹ ±² ¿ ³»³¾»® ­¸±«´¼ «­«¿´´§

¾» º®±³ °±·²¬­ ©¸»®» ¬¸» °¿®¬­ ¿®» ®»´¿¬·ª»´§ º·¨»¼ ·²

°±­·¬·±² ©·¬¸ ®»­°»½¬ ¬± »¿½¸ ±¬¸»® ¬±©¿®¼ °±·²¬­ ©¸»®»

¬¸»§ ¸¿ª» ¿ ¹®»¿¬»® ®»´¿¬·ª» º®»»¼±³ ±º ³±ª»³»²¬ò

ìòïçòí Ý®¿½µ Ð®»ª»²¬·±²ò ×² ³¿µ·²¹ ©»´¼­ «²¼»® ½±²¼·ó

¬·±²­ ±º ­»ª»®» ­¸®·²µ¿¹» ®»­¬®¿·²¬ô ¬¸» ©»´¼·²¹ ­¸¿´´ ¾»

½±³°´»¬»¼ ¬± ¿ °±·²¬ ¬¸¿¬ ©·´´ »²­«®» º®»»¼±³ º®±³

½®¿½µ·²¹ô ¾»º±®» ¬¸» ¶±·²¬ ·­ ¿´´±©»¼ ¬± ½±±´ ¬± ¿ °±·²¬

¾»´±© ¬¸» °®»¸»¿¬ ®»¯«·®»³»²¬­ ±º ¬¸» ÉÐÍò

ìòïçòì Ý±®®»½¬·±²­ò ×² ¬¸» ½¿­» ±º ³»³¾»®­ ¼·­¬±®¬»¼

¾»§±²¼ ¿½½»°¬¿¾´» ´·³·¬­ ¾§ ©»´¼·²¹ô ¿ ½±®®»½¬·±² °®±½»ó
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Figure 4.1�Acceptable and Unacceptable Weld Profiles (see 4.20)
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Figure 4.2�Warpage of Flanges: Measurement of the Flange Toe Offset
for an �I� or �H� Configuration Section (see 4.15.5)
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Figure 4.3�Depth Variation: Relative Location at Which the Beam Depth A-B
is Measured for an �I� or �H� Configuration Section (see 4.15.6)
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Figure 4.4�Least Panel Dimension �d� (see 4.15.7)
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Figure 5.1�Hole Type IQI Design (see 5.11.1 and 5.11.8.2)
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Figure 5.2�Wire IQI Design (see 5.11.1 and 5.11.8.2)
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Figure 5.3�RT Identification and Hole-Type or Wire IQI Locations on Approximately
Equal Thickness Joints 10 in [250 mm] and Greater in Length (see 5.11.8.1)
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Figure 5.4�RT Identification and Hole-Type or Wire IQI Locations on Approximately
Equal Thickness Joints Less than 10 in [250 mm] in Length (see 5.11.8.1)
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Figure 5.5�RT Identification and Hole-Type or Wire IQI Locations on
Transition Joints 10 in [250 mm] and Greater in Length (see 5.11.8.1)
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Figure 5.6�RT Identification and Hole-Type or Wire IQI Locations on
Transition Joints Less than 10 in [250 mm] in Length (see 5.11.8.1)
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Figure A.1�Specimen for Armor Welder Qualification (see A4.3.1)
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Figure A.2�Ballistic Test Plate (see A4.5.2.1)
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Figure A.3�Single Groove Welds (see A4.5.2.3 and Table A.1)

Figure A.4�Double Groove Weld (see A4.5.2.3 and Table A.1)
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Ò±¬»æ ß´´ ¼·³»²­·±²­ ¿®» ¬§°·½¿´ò

Figure A.5�Examples of Weld Cracks That Can Occur from Projectile Impact
and Indication of Measurement of Total Weld Crack for Acceptance

Purposes (see A4.5.2.4, A4.5.2.6, A4.5.2.8, and Table A.1)
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Figure A.6�Welded Armor Data (Sheet 1) (see A4.5.1)
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Figure A.7�Armor Plate Data (Sheet 2) (see A4.5.1)
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Figure A.8�Weld Radiographic Report (Sheet 3) (see A4.5.1)
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Figure G.1�Well Prepared Grade 2 Titanium Metallographic Specimen

Figure G.2�Poorly Prepared Grade 2 Titanium Metallographic Specimen
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