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Fax : +44 (0)1698 38 63 53
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General recommendations for the selection of filler material for welding BOR-
OX500

� Basic flux should always be employed in FCAW, SAWandMMAwelding.
� Always use a filler material with lowhydrogen content (HD .5ml/100 g ).

AWS A5.5 E 8018 AWS A5.23 F 8AX-EX AWS A5.28 ER 80S-X AWS A5.29 E 8XT-X
AWS A5.5 E 8016 AWS A5.23 F 7AX-EX

AWS A5.5 E 7028
AWS A5.1 E 7018 AWS A5.17 F 7AX-EX AWS A5.18 ER 70S-X AWS A5.20 E 7XT-X
AWS A5.1 E 7016

Note: ’’X’’stands for one or more characters.

Filler material (AWS-classes)

MMA
Manual metal arc

SAW
Submerged arc

MIG / MAG
Gas metal arc

FCAW
Flux cored arc

�

�

Supplier

Storage at +20‡C
Max. 40% relative

humidity

Storage in
uncontrolled
environment

Drying for 2 h
at 350‡C

Holding furnace
at150 ‡C

70‡C
for max of 8 h Welding

�

�

more than 8 h

borox 500 should beweldedwith soft basic electrodes.
A softelectrode is a filler materialwith ayield strengthbelow
500N/mm2. Such electrodes reduce the residual stress level
in the joint and thus its sensitivity to cold cracking.
If theweld is located so that it is subjected to heavywear,

hard facing electrodes can be used for the cap beads.

borox 500 canvery successfully beweldedwith austenitic
stainless steel filler material in the following cases :
� if theworkpiece is rigidly restrained
� if theworkpiece cannot be preheated
� if the plate is thicker than 60mm

Inorder to preventmoisture absorption, the filler material should be stored in accordancewith themanufacturer’s
recommendations. If there is riskofmoisturehaving been absorbed, the filler materialmustbe scrappedor re-dried
in accordancewith the manufacturer’s instructions.
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borox 500 has low contents of alloying elements and thus have
low carbon equivalent. As a result, it can be easily welded to all
ordinary structural plate using any conventional arcwelding
methods.

The lowcarbonequivalent reduces the riskofhydrogen crack-
ing.The carbon equivalent increaseswith higher plate thick-
ness.

Thickness range 5 ^ 80mm

Carbon equivalent CE (IIW) 0,58 ^ 0,68 (typical values)

The carbon equivalent can be calcu-
lated from the following equation :

The risk of hydrogen cracking can be minimised by :
� preheating the parent material beforewelding.
� ensuring that the joint surfaces are perfectly clean and dry.
� minimising the shrinkage stresses.This can be achieved

bya good fit between theworkpieces and awell planned
sequence of weld runs ( balancedwelding ).

� selecting a filler materialwith lowhydrogen content.

Preheating is most important in tackwelding and inwelding
of the root pass.
The higher the temperature during and after welding, the ea-

sier it will be for the hydrogen to escape from the steel.
The need for preheating increaseswith the plate thickness

(see the table below ).

If the ambienthumidity ishigh and/or the temperature is below
+5‡C, the tabulatedvalue should be increased by 25‡C.
If different steel grades arewelded together or if the electrodes

used for welding have a higher CE than the parent material, the
necessary preheating is determined by the steel (or electrode)
with the highest carbon equivalent.

CE = C +
Mn

+
Cr +Mo + V

+
Cu + Ni

6 5 15

To calculate the heat input

Q =
g � U � I � 60

v � 1000

Q= Heat input [kJ/mm]
U = Voltage [V ]
I = Current [A ]
v = Welding speed [mm/min]
ˆ= Arc efficiency factor

Arc efficiency factor g

Manual metal arc (MMA) 0.8

Gas metal arc (MIG/MAG ) 0.8^0.9

Flux cored arc ( FCAW) 0.9

Submerged arc (SAW ) 1.0

TIG (GTAW) 0.7

Combined plate thicknesses, mm

t1 t2

75mm

t3

t1 t2 (= t1)

t1 =mean thickness within a distance of 75mm from the weldmetal.

W W

W
W

75mm

Measure the
temperatures here

BOROX 500

Rekommended max. heat input when welding

of BOROX500

3.0

2.5

2.0

1.5

1.0

05

0
0 20 40 60 80 100 120 140

Combined plate thickness = t1 + t2 + t3 [mm]

Q [kJ/mm]

BOROX 500

BOROX500has lowcarbon equivalent for its strength class

Preheating

Recommended preheating temperatures for BOROX500

...for different combined plate thicknesses [mm]

t1+t2+t3 = 10 20 30 40 50 60 70 80 90 100 110 120 130

100 125 150‡C 175‡C

Recommended interpass temperature 150 ^175‡C

Note : CAUTION Post Weld Heat Treatment (PWHT )

borox 500must not be subjected to PWHTas thiswould
reduce the hardness.

Selection of heat input

The higher the heat input
the larger the HAZ.
Retain the hardness and

wear resistance of the plate
by welding with as low a
heat input as possible.
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