¢

\/
S Fulosl oo
Oilindustry.ir

S oSuign 51wy LW (sl (S,
IWE )5, oom ooy

sirus_yehipoor@yahoo.se

LXVOCS

slod o8, YU g (25 Oyl loj b (SYob b dgd o JuSis bl pdaw 50 (saunS] old 4Y 65,5 )15 o)l cov 8y da 5
A8 o dyw o 0dile BL e suST 3l 595 o S e ay Lol i Blad baaST ds )3 0iSo o il 38 seuST Colbus (18
Aoy e o dalad pdaw ;3 K ol caw g 280 o 7y JBI oy ST Lol 9 oYL e 4Y o e WSS L LS ey
i3l 5l 5U ST Cls a0l dpw SWT S, s anlgs 5 oy o] S5y il yrewsis dod 5 il canST ola Y
I om0 okl NS oy 0y sl 5y g ol Gt gl ogd Cuans ay o )5 51U 695 b loj g )l a2
OlS a8 col by Jlo 4 31 w4 0 o006 Rainbow Effect L Temper Color . Heat Tint 5" ¢,K5es L 5> clles
ol Sl g 4B S 13 Con y9e Juadl 4,00 wle 9 AWS Welding Handbook L ASM Handbooks b g>ye sla
wds glio @l Gl Slles 5 () Sge il (slod,luliel )3 bl .l o pbg) poslis g o5 S5 W 2)90 3 pogase
ol a8 olad bl 5 pae 90 o b aUWT s 0S5y 5590 50 ol a6 Cdbae <yus ASME 5 AP g0 plis
& oyl o oyl laie cos 1SO 5817 5 )lsliwl s BS EN 1SO 5817 4 BS EN SO 6520-1 sl asl; sny
2ol olplaalils fus 0S5, bYS el ss B oS ol osd aw adlllae ol )3 el 0k yiie 5 4o 5 ISIR 11851 o)l

DS 8 () p )90 Jwall 4 ()5 STj g ()5 a5 pasge (pl 4 bgpe GIS Sod 9 (3995 4 Cueglie
S (51

doddo

ooy ol it ST )l Sllas b () 51y 318 (05 () b i) ) g o ()b 5 )l Slibes b oS (o]l
2 S5y ) Kby 3l 1 (8L Heat INPUE oad osly @)l 5 all o 2 a5 hox 5,3 diz &5 03 (0 &) By den I i
B e ain o 55y s S5 5 pasensl (IS epaslis ST (5 55 ST oF (g ooV bl iy i L)
Ll (52)55 4 Canglio § (Sl olip 2 (550 4 dajll S5 i o sl ol e()Sbgn laasito 5 (8 il glo oy
g ooy a5 glad 6, SSe> ol 3y50 53 Gl 0 A5 0bile Bl S5y wlwl g VLAl g s Wy ud S I s )l
g Colo slaslilinl )3 & 39 (o0 Ko By pode (la iy 4 Fwl sl ST b AY (3935 @ Sk Jilyd 4
ody cygie Jl (B 3 ogdle sl dBS B (p 3)90 35 08 ol Sl g 2l 292y dx s edly cal 2)90 50 (allae iy (5 Sbg>

Wl ol i pads pis o g Ll 03,8 bals yls 5l e s 65, L Glls a5 )5 510 S5y b


http://oilindustry.ir/

b5 51 )3 S50 S5 et

T & ey Sl 9 WS (o0 Qg 4 908 (F9SU Jlae ST 55yl Qo 1) igd (o )5 (B polis o il 9l
Lol o b aon & onpy ol ey (3 LBl ST (o G g @t (bl 5801 slo 035 gt 1) 03 e (5, (ol
sreabline 930 (55550 0l o G5 (158 ool 2 518 £l s sl o (S 425 (5 E Byl 3l Y LS g8
o sl s Cgd (slod &5 M 595 Caow 4y g £958 05 595 Sl BB Cpl Sl GRIEIL )1 )13 (Se se8 0jen > & LD e

&S

|

A

U gl gl Sy

oo slod 3 paie ja Wl g5 b il Cusls pen Pyrometers 190 ol 5l Led (6,8 ol sl oSty 8 bl

Gl )il

HEAT COLORS
MILD STEEL

E13 S A 68 Koy L



Heat Tint cyaud 5w 51 e O138 Sy pnts

Gt 18 b o b 5] oasty dals juiSTls 5100 copre (slod p3 bile (8L loj g oyl dn g @ ditan 38 0 p)S L
S A i D9 5 (GVsb AnlE g b Gl oo (ST L gy SV G (clad doym g AT 0 (8)S S @ g9y (e
23,5 o IS5 (655 s ST 4Y GWT ol

[ Alloy MO Gas h
M2+
M »| o= 0,(9)
\
% 50g+28 0>
& 3
s 23
[ MaM2e42e ' M2+ 02 —MO
- - = >

s Canles | Lod g s b))

M Ui gy Olidos Ll b (oo B)S Jlad )3 (53,55 jl (ol 9 Olgis 4 4LBIS )3 5 a0 &) Cugb) CLE ) 395 ()b S
3 M 8 an> (o &) (lSin gy Dl 3 (A5 2] S o S (brors Sl sl 5] lix ob (53,55 9 ol &S
bl v 59y (SiU sl Wb g 8 maw > Jols ST aiL YL Dissociation Oxide Pressure a.st )Lis i 5]
Vg Sl e old o Sib ST oo g ol slo 4V 15 ST sla pld (3B e @ bl it Glad ST 2 S b e
ST SCAlE gy 2l 5 e sly ST sl dils Cualius yio o ¥ 3gd 0 Wlg oo bl ()5 et g 9 (9sSue
Coales 45 dmd F) Bilg o By 9 3,5 o O yeo INtErfErence ;o 55 onsy 51,5 1Sl lo Y 0d (155, D9 (oo ol
55 Ll s 30 B s e et b 36 s )3 (530S ol S5 oo ol A3 (9,0 ¥ 3505 3 Jilis 108 &Y
ol INNEr (31 oo 5 OUEET ()15 aaw ) 595 S35 053 (20 )95 &30 Job oo <o Jolee JBlis 281 oLS oo oS

bl 03 BB Jols S5y 9 e (o &) (S|

reflected ray 1 /’

incident
ray

reflected ray 2

film

transmitted ray
(ignore)

dalxs Sl 50 e Ak s



Ky ool s (8 lasyib i ol (S 4l 58 olewd cuS 5 g by o ile B lej ayl s ds g 4 ST Y culbus
Y slalos p> Guile (Bl plej (2als b Rl Ll s (oo Cod 0l 2> 4 Bpo |y (5l Slidas b (6) K52 5l ey (sl
2ol 1S o dlasMa puita loj g ol slad 3 1y o1 51 Juols (sl S5 g daasST Cuolbes glis o S5 )3 01> i (531 50
W olasd S35 9 loj 51 ST sl () @)l a2y cdanST Canlses g s ol Lol Jole (oI55 Jgame Ll 53 o8

25 el 1y el )13 1 )3 518 oS led 290l (oo dlas Sl a0 )3 b g sanST Y 5y QUL oll 2 g e o

30S 45s 1 min 4min  6min 8 min

10min 20 min 30 min 40 min 50 min 1h

38 b der o Ave b (slod 3 Yo 55 (55 3Y5h ()l loj el

Lalss 05 sl Sy shST w5 Sl Ay 5 (2 b5y S S ST S3U by pld S 4B VL lajlaw 3 oS slailen
Wges hd )0 )b wa by oo @gles EAiS ans GBua &) diuy a5 ol adly jlis! calisee aalie (gow jl (gddxio glo Jods bl

Do (oo dasMe 0,8 el Jodo ol 5l

Color Temperature

Light Yellow 550 degrees F/290 degrees C
Straw Yellow 640 degrees F/340 degrees C
Yellow 700 degrees F/370 degrees C

Brown 735 degrees F/390 degrees C
Purple Brown 790 degrees F/420 degrees C
Dark Purple 840 degrees Ff450 degrees C

Blue 1,000 degrees F/540 degrees C
Dark Blue 1,110 degrees F/600 degrees C
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BS EN ISO 5817:2014

1SO 5817:2014(E) Table 1 — Limits for imperfections
Reference to | Imperfection t Limits for imperfections for quality levels
No- | 150 65201 designation RonRATIS HiiD D C B
1.24¢ 610 Temper colour — 20,5 |Acceptance depends Acceptance depends on Acceptance depends on
{Discoloura on application, ¢.g application, e.g. material. |application, e.g. material
tion) material, corrosion corrosion protection | corrosion protection
protection
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ISO 6520-1:2007(E/F)
Table 1 — Classification of imperfections=s

Designation and

Reference No. explanation

Group No. 6 —
Miz=cellaneous=
Iimperfections

610 temper colours (visible
oxide film)

lightly oxidized surface in the

weld zone, e.g. In stainless
steels
6101 discolouration

visibly tinted surface layers in
the weld metal and heat-
affected zone caused by the
weld heat and/or by lack of
protection, €. g. In ttanium
613 scaled surface

heavily oxidized surface in
the weld zone

1SO 6520-1 skl 5 5L 5, o5 e

ol a8l ciyllas ISOITS 17845 5)lsliwl b Ggee (s 4ibs 1SO 6520-1 5,1kl ANNEX B 3l 40 5

Table B.1 — Correspondence with the classification of imperfections given in EN [SO 6520-1

1SO 6520-1:2007 ISOITS 17845:2004
Reference Designation Precision Designation
810 temper colour (visible oxide TEAAA
film)
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10 Postweld cleaning

The comosion resistance of stainless steel weldments is significantly affected by their surface
condition. The degree of post weld cleaning necessary depends upon the weld quality
requirements and should be as required by the design specification.

Post weld deaning can be caried oul by several processes, either separately or in
combination, for example:

- Brushing: Dedicated wire brushes made with stainless steel bristies or other
compatible materiad should be used. This technique cannot be used, in generd, to
remove adherent contaminants. Care should be taken when using mechanical rotary
brushing as this may deform the surface giving microcrevices which will reduce
corrosion resistance. It may be necessary to follow brushing with a pickling operation.

- Blasting: This technique is used for removal of adherent contaminants and also to
give residual compressive stresses in the surface. Recommended blasting media
include glass and stainless steel shot These shall be free from iron or carbon steel
contamination.

- Grinding: Dedicated iron free grinding discs, belts or wheels should be used.
Excessive grinding should be avoided to prevent damage to the surface and thinning

of the parent metal. The technique is used to remove heavy surface contaminants and
to blend the weld smoothly into the parent metal.

- Pickling: Pickling removes surface oxides or surface layers of the steel by chemical
reaction. An acid medium is used whose composition is dependent on the type of
steel, pickling temperature and time. Careful remova of all pickling products needs to
be camied out.

- Electro-polishing: This is used, generally, on nonstabilized stainless steels to give a
smooth surface for optimum comosion resistance.

For optimum comosion resistance the most effective cleaning processes are pickling and
electro-polishing, followed by a natural orinduced passivation treatment.
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Table 4—Recommended Maximum Interpass Temperatures

Material Group Maximum Interpass Temperature
F-No. 1 (carbon steels) 600 “F (315 °C)
P&N?cl.:ﬁm;-tjoki:g 43\#‘;& ‘s‘:,e'llm 00 °F (113.°6)
P-No & {Type 410) 600 *F (315 °C)
P-No 6 (CAGNM) 650 °F (345 °C)
P-No_ 7 (Type 405/410S) 500 °F (260 °C)
P-No._ 8 (austenitic stanless steel) A50 *F (175°C)
Pia 'D“szgif“ duplex Reder to Table &
P-No 1A, Group 1 350 °F (175 °C)
P-No 41, P-No. 42 300 *F (150 “C)
P-No_ 43, P-No_44, ana P-No. 45 350 °F (175 °C)

Mg sl b o slod 81>
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Description Fahrenheit Color Celsius

Clear - As fully hardened 100° 38°
Pale yellow 420° 216°
Very pale yellow 430° 221°
Light yellow, Straw 440° 227°
Pale straw-yellow, Straw 450° 232°
Straw-yellow 460° 238°
Deep straw-yellow 470° 243°
Dark yellow, Light orange 480° 249°
Yellow-brown, Orange 490° 254°
Brown-yellow, Bronze 500° 260°
Spotted red-brown 510° _ 266°
Brown with purple spots 520° _ 271°
Light purple, Purple 530° _ 277°
Full purple, Purple 540° - 282°
Dark purple ss0° [ 288
Full blue: 560° 293°
Dark blue, Blue 570° - 299°

590° 310°

610° 321°
Dark blue 630° 332°

640° 338°

650° 343°

700° 371°

750° 400°
Dark grey 800° 1770

900° | 482°
Dark brown 10000 [ 53¢

Description Fahrenheit Color Celsius
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BS EN 1011-3 Welding Recommendations for welding of metallic materials
Part 3: Arc welding of stainless steels.2000
EN ISO 5817, Welding - Fusion-welded joints in steel, nickel, titanium and their alloys
(beam welding excluded) - Quality levels for imperfections. Brussels,2014.
ISO 6520-1,Welding and allied processes -Classification of geometric imperfections in
metallic materials -Part 1: Fusion welding. Second edition, Switzerland, 2007.
Dunlap j. McAdam, Jr. Glenn W. Geil.” RATE OF OXIDATION OF STEELS AS
DETERMINED FROM INTERFERENCE COLORS OF OXIDE FILMS”. Research
of the National Bureau of Standards, Vol (23), July 1939.



