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TANDARD| ISO5817-EN25817 ASME AWS D1.1 API 1104

ISO t Limits for Imperfections for quality levels Acceptance Levels o S 108 8 108 oVl
DEFECTS re6fesr§1?ce Remarks mm D C B Level I Level 11 Level 1T Acceptance Criteria i:':: i::;: é&ja:’:)
Crack 100 — 205 Not permitted Not permitted Not permitted none none none OF 6353158 Joxo 3 b 3 Jiaano Wiy oo by B ué S 57 43S 2 x x x
Crater crack 104 _ >0.5 Not permitted Not permitted Not permitted —_— - - s Lo g bl o &8 @::tb)" )); ?,jj;j;t‘tﬁf :h't % X X
Crack, surface | —— _ — _ none Maximum Length 3mm Maximum Length 6.5mm OF 65318 o g il 31 Jiws il oo Gy Wyl S5 AigF | x X X
crazing _ _ none Maximum dir;l;;ilon of crazing, Maximum dilznselllllsnilon of crazing, o 8508 o 3 51 31 Bisams wdlygn iy Sy 5 5 g5 0 % % %

Sgo (g2 & (Jy90 50 (JolS 35di 5 e Glo g b pudt ju YL 5

Maximum dimension of a = il oo jlre JS lalg) (635 0 i gad Wil (LALS AT Sy g

single pore for

- butt weld d<0.3s . . L cmgy B lddgd wlpis S g oo (i g 6)leb Gl A9 L | x - -
0.5to3 Not permitted Not permitted 2y Yemm jl g Jigz JsbYO MM y» ;0\ mm jl wli (piies b Y mm
- fillet welds d<0.3a lai jalxd yig> Jsb Yeemm

90 0uee Sl piiien Wl (s s g p0 S sl (636 Ol pi> Slass
Maximum of 25 pits in porous area | Maximum of 50 pits in porous area | Lol vl jobus¥/omm jl wliyl yhd p@Slasgablyis> Job Voemm

Surface pore 2017 none . i . TeC, N s N
P Maximum dimension of a of size listed in level IT of size listed in level III Ol o 0l b £ gorodd i (ol oS Ca gl (ol 2l A s ez 6l | — x x
single pore for 9= Jo=bY e mm p2 oY emm jlg g2 Job¥AMM y2 )0 -mm jl ol glalgd
- butt welds el jl
53 d<0.3s,butmax3mm | d<0.2s,butmax2mm Not permitted S GGl 4505 1500 10 JoB SgB (5,L SBogn b pwds ypw SYLAT 0
_ fillet welds d<0.3a,butmax3mm | d<0.2a,butmax2mm Sy il oo e Ty (6315 0y g wblhy (S i S p Oge
9 30 Syl i wls gldlgd 51 Olyio slasi gyl glagder ple| T x x
aled 59l YIOMM 51wl o b 5T 9 0091 Jiger Job Vo-mm o
Air bubble J— _— —_ F— none Maximum diameter 1.5mm, y 2 Maximum diameter 3mm, y 2 - _ _ _
in in
Wormbhole —_ _ —_ _— none Maximum diameter 3mm Maximum diameter 6.5mm O —— - - -
. Maximum diameter 0.4mm, depth | Maximum diameter 0.8mm, depth
Pit (pinhole — — — — none > ’ —_— - - -
® ) less than 1 percent of wall thickness |less than 20 percent of wall thickness
0.5to3 h<0.2t Not permitted Not permitted
End crater pipe| 2025 ::@E[  —  — S —— - - -
>3 h<0.2t.butmax2mm | h<0.1t.butmax1lmm Not permitted
Lack of fusion P —— Not permitted Not permitted Not permitted Ll bl o S il o em e e Lol e, s
Micro lack of 401 — 505 Al 992941l 18 9 g B o g g LAY r S ‘r’séswf.b. . « 9
fusion only gxeaminaetio};l icro permitted permitted Not permitted o
only for single side butt welds
Incomplete root| 77 — Short imperfections: . .
penetrgtion 4021 fy//'y:\f\\\_“ = - 20.5 h < 0.2t.but max 2mm Not permitted Not permitted  — _— R I — _ _ _
Lock of fill out | —— —_— e —_— none Maximum diameter, 6.5mm Maximum diameter, 9.5mm B — - - -
Smooth transition is required. mm ;i asbs e )L (Kis g gos ¥ OMM jf oS Coolnidly 5lakd gl
this is not regarded as a S IR B Jeb
ici i . . . . Yeomm y—» joc—s JJ,—E&,—»:UAJ‘:E LUNPEEN | W) PR I 5
systematic imperfection. . . J o= — o - —
y P 0.5to3 Short 1hm<p8f'2f::ctlons. Short 1hm<pe6r'f1etct10ns. Not permitted Sl= Sg—r algs jlre YMIM U GiSTas )] o aiSS jolidemm i gogo b x - - — g+/VYamm —)3 Jod BB s
Continuous so11 = - - Sl 0yl (K5 gas jlme Gos iSTa> FOMM glumo b 13553 socwlbis Sl ww‘*/&{}'i;j}e
undercut T AT dloo YMM (g 5l Jgb y2 g f?”f”ff;m 'r, ¥ '
intermitted 5012 1 — — E— AN E/'jf’; g ;‘;‘Z’Ammﬂ M"’j:
undercu . sae aon c. . 05l Cwo g s 9 Awgy 9
g=2 Glimwly & Ogoe S MWAS@M wjlw A;..a‘ wlast o S . . -
N = < < . . : T, e D9y pSzgS plaS jb gl | og ST laS b e
>3 h< 0.21t but max h< 0.01t5but max |h<0.05t but max ot (ol Al o jlono +[YOMM G b yiSTas 0US Sibgus sl | — % % O ifmm 5 a5 b ;
mm .Smm 0.5mm o aloxs Tl ol 2 s el . 9 i S e )
= led jolewd IMM 51 aalS coe cpl Gos 500 s 7,31 Sz g’ il g0
O 528 S 2 0)lgnd
smooth transition is required Short i fecti
0.5to3 | h<0.2 mm + 0.1t or 1lrln<p ?)rl?c lons Not permitted
Shrinkage 5013 %\k NI - _ S _ - - -
groove Short imperfections | Short imperfections [Short imperfections
p p P
= >3 |h<0.2t but max 2mm| h<0.1t but max h £0.05t but max
1mm 0.5mm
smooth transition is required
gyggis(l‘xﬁld 502 “li"‘ = 505 h <1mm + 0.25b h <1mm + 0.15b h<1mm+ 0.1b Bl VI 1 ey Wyl G2 09,5 o3l x % x
weld) e N =M but max 10mm but max 7mm but max Smm : SO O
b h
Ef;ﬁ:;l,‘{; 503 >05 h < 0.5mm + 0.25b h <1mm + 0.15b h <1mm + 0.1b - - - b < 8mm 2mm y « y
(filler weld) but max Smm but max 4mm but max 3mm b>8mm to b < 25mm 3mm
b >25mm Smm
| 0.5t03 | h<1mm+0.6b h<Imm+0.3b h<1mm+0.1b
Excetss G 504 ~f— _ _ _
penetration >3 h<1mm+1b h < 1mm + 0.6b h <1mm + 0.2b
but max Smm but max 4mm but max 3mm
205 a=90° a=110° a>150° E— E—— —_— _— - - -
Incorrect weld
toe 505
20.5 a>90° a>110° a>110° — _— —_— _— - - -

Overlap 506 7 >05 h<0.2b Not permitted Not permitted —_— —_— —_— il oo Gy Bl X X X

mooth transition is required Short imperfections | Short imperfections

Sagging < 0.5to3 h < 0.25¢ h<0.1t Not permitted
Incompletely 509 | ! = — 50 o oy bl
fillet sroove 511 N : Short imperfections | Short imperfections |[Short imperfections —_— _ _ b0 oy S e x X X
g >3 h < 0.25¢ h< 0.1t h < 0.05¢
but max 2mm but max 1mm but max 0.5mm
Burn through 510 _ >0.5 Not permitted Not permitted Not permitted none none none —_— - - -
In cases where a symmetric fillet
weld has not been prescribed
Excessive N\ s s
asymmetry of 512 >0.5 h<2mm + 0.2a h<2mm + 0.15a h<1.5mm +0.15a —_— — —_—— bl oo wypdy JB s X X X
fillet weld

Short imperfections

0.5to3 h <0.2mm + 0.1t h<0.1t Not permitted

Root concavity | 515 Short imperfections | Short imperfections |Short imperfections —

%i\w >3 h<0.2t h<0.1t h <0.05t
- ?\_:‘_— but max 2mm but max Imm but max 0.5mm
. Spongy formation a;t the root of a . . .
Root porosity 516 weld due to bubbling of the weld >0.5 Locally permitted Not permitted Not permitted —_ —_— - R — - - -
metal at the t of solidification
Permitted. the Iimit
Poor restart 517 [ >05 glfll]))eel:?gcgil(l)ltlh:(!?l/lil"‘lzeo({ Not permitted Not permitted R [ F— - - - -

due to restart

Not applicable to processes . . . .
with proof of greater depth of | 0.5to3 short imperfections | short imperfections | o yormitted a b [ 518 Jsb 5o e Gl sl o gt 0
penetration <0.2mm + 0.1a h<0.2mm CNLa 55 59 1555 5 Jsb 17 3
Insufficient - 2028 3N 09 ot I
throat thickness| 5213 Short imperfections | Short imperfections — _— _— a<smm | p<omm | SR U @ L"’)"" 2 u_l‘?“".’ J".'@“S‘? X X X
>3 h<0.3mm+0.1a h<0.3mm+0.1a Not permitted a=6mm | ns2smm | =l 99 Jobw glabold 1o oal i sledl 99 0
but max 2mm but max 1Imm a>8mm | h<3mm il oo 3l JU by

the actual throat thickness of
the fillet weld is too large

Excessive F— h<1mm+0.2a h <1mm + 0.15a _ - _
throat thickness 5214 205 unlimited but max 4mm but max 3mm
Permitted if the
Stray arc 601 SE— 205 g;‘;gg{ tlmeestg{ ;l;g Not permitted Not permitted _ _ R e - - -
not affected
Acceptance depends on application, e.g. material, corrosion _ _ _
Spatter 602 ———— 20.5 protection ’ N
Chip —_ _— R _ none Maximum dimension of break 3mm Maximum dé'gﬁﬁflmn of break _— - - -
?deézmmatlon - P R _— none Maximum dimension 3mm Maximum dimension 6.5Smm E——— - - -
gﬁg‘;‘;?atmn P - N — none none none _— - - -
Foreien inclusi Maximum dimension 0.8mm, Maximum dimension 1.5mm,
oreign inclusion —— _— N _ - - -
s none 1/0.09m? 1/0.09m?
Fracture _ [ _ [ —— none Maximum dimension 21mm Maximum dimension 29mm —_— - - -
Maximum Iength 25Smm maximum | Maximum Iength 25mm maximum
Scratch — —_— — — none depth 0.125mm depth 0.255mm - - -
Short — — —_— —_— none none none —_— - - -
Pimple JR— S JR— — none none Maximum diameter, 3mm —_— - - -
Dry-spot JE— — —_— —_— none Maximum diameter, 9.5mm Maximum diameter, 14mm _— - - -
Blister J— _— —_ [ —— none Maximum diameter, 3mm Maximum diameter, 6.5Smm —_— - - -
Fish-eye J— S — J— [ —— none Maximum diameter, 9.5mm Maximum diameter, 13mm _— - - -
Orange-peel J— _— —_ [ —— none Maximum diameter, 14mm Maximum diameter, 29mm —_— - - -
Pre-gel JR— _— R _ none Maximum dimension, 6.5mm Maximum dimension, 13mm —_— - - -
Resin-pocket J— _— —_— —_—— none Maximum diameter, 3mm Maximum diameter, 6.5mm —_— - - -
Resin-rich edge| —— - R U — none Maximum, 0.4mm from the edge Maximum, 0.8mm from the edge _— - - -
Maximum diameter, 9.5mm. Maximum diameter, 14mm.
Shrink mark JR— - R U — none depth not greater than 25 percent | depth not greater than 25 percent _— - - -
of wall thickness of wall thickness
Wash J— R R —_— none Maximum dimension, 21mm Maximum dimension, 29mm B —— - - -
Maximum length surface side, Maximum length surface side,
Wrinkles J— S — _— none 13mm. depth less than 10 percent | 25mm. depth less than 15 percent —_— - - -
of wall thickness of wall thickness
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