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Production of alloying Bonded Flux and study of Weld Metal properties
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In submergedhrc welding, flux is produced through bonding so #idying element can be added

Received30 October2017 Weld Metal. In this method, mineral ingredients and alloying elements are milled and mixed wit

ﬁsgﬁgﬁfollﬁiizg“?:ff;;om in appropriate proportions. Once the drying of the pellets is complete in air, they are baked
degree centigrade drbroken up by using a sieve to attain the desired particle sizd (@s8). The

K ; various content of Cr, Mo and ®fo was added to bonded flux. Addition of alloying elements v

eywords: X . .

Submerged Arc Welding done through flux and slageld metal reactionsMechanical properties were sied by means of

Bonded Flux Longitudinal Tensile, Hardness and Charpyndtch tests. Microstructure was studied by means

Acicular Ferrite Optical and Scanning Electron Microscope. The addition of 0.4 wt. % Mo increased the volume f

fn"ccl’a"sri‘gne'emems of Acicular Ferrite (AF) to 87%. The Ultiate Tensile Strength (UTS) increased by 20% and Im|

Toughness (IT) decreased by 25%. Cr affected AF content less than Mo. The addition of 0.4 w
increased the volume fraction of AF to 57%. The UTS almost did not change and IT decreased |
Further increase in Cr content led to increase of Ferrite with Second Alloyed phase that s
impaired IT (60%). The highest proportion of AF (95%) obtained in 0.28 wt. %Cr and 0.35 wt. ¥
In this specimen UTS increased by 20% (100 Mpa) and Impaghhess was decreased by 15% (
J).
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Fig. 1 Weld metal cooling curve and phase transformations that

occur as weld metal cools to room temperature
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Fig. 2 Join geometry for the weld
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Table 1 Chemical composition (wt. %) of the base metal and filler

metal
C Si Mn Cr Mo Fe oYgh g8
0.23 0.5 0.9 0.2 - ouile il St37
0.1 0.1 1 - ouibe g3l S

(AMA OP139) b9> 139 (559 20,d) pbiosd 552 0§ © «

Table 2Chemical composition (wt. %) of flux (AMA OP139)

SiO; + TiO, CaO + MgO Al,O;+ MnO Cak S 3

20 25 35 15

D R

ST polie j08 (G35 20y0) pleard 553 O Y © «

Table 3Chemical composition (wt. %) of alloying element powders

C Mo Cr o8
0.29 - 75 £3,555%
0.1 45 - Odedges 8

4 Atomic Adsorption Spectroscopy
5 Optical microscope (Olympus EM)
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Table 4 Chemical composition (wt. %) of weld metals

C Si Mn Cr Mo Fe oo el
0.09 0.26 1.15 0.05 - ouile 3 AS

0.09 0.26 11 0.05 - oails 3L BS

0.09 0.26 1.13 - 0.4 oails 3l BS4Mo
0.09 0.25 1.05 - 0.7 oaile 3L BS7Mo
0.09 0.24 11 0.4 - oaile 3 BS4Cr
0.09 0.23 1.08 15 - odile S BS15Cr

009 025 105 02 02 .43 BS22
009 024 107 028 035 4,3 BS33
009 024 106 045 061 .3, BS46
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Fig) 5 Microstructures oBase metal St37, HAZ, weld metal welded by Agglomerated flux (AS) and weld metal welded by Bonded flux (BS)
BS) 0 ouilew sz 531 b onds (6,5 sz Lz L6 5 (AS) oud o ,0lS1 s> 08 b osis 5, 39> s 58 HAZ St374l, 56 Lslyy,5 67 E

Fig) 6 Microstructures of the weld metals with 0.4 wt. % Molybdenum (BS4Mo), 0.7 wt. % Molybdenum (BS7Mo), .04 wt. % chromium) (BS4Cr

and 1.5 wt. % Chromium (BS15Cr) contents

29,5 (539 2,0 1.5 5 (BSACH 3,5 59 90,0 0.4 (BSTMO) (yadse (39 aoys 0.7 (BSAMO) (audse (S5 doyd 0.4 L igm slozls glolizlu;,, 6 01 E
(BS15C»p

TTp 01 awMOEUAPWU &L %Y A&° U 1 Cy



G5 Oaa 30l 9 ) pr0 300 (5 3ue OT Ubga 35 olgd ) 9 wslaua gy &3 GIWT Ghga ) 3gs bl

Fig) 7 Microstructures of the weld metals with 0.2 wt. % Chromium and 0.2 wt. % Molybdenum (BS22), 0.28 wt. % Chromium and %.35 wt.

Molybdenum (BS33) and 0.45 wt. % Chromium and 0.61 wt. % Molybdenum (BS46) contents
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Table 5 Quantitative microstructural analysis of Weld metals with

D g S ,8 (Sl ol eely
G0 (Sigw S8 Sidiler Rl eel different content of alloying elements
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Table 7Impact toughness results of weld metals in room temperature  ¢la Js1 coale ¢ og> 3 bt oS5 g g9 s b 18] &S e
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