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Abstract

Moisture content in the coating of an electrode is known to cause defects such as porosities, fish eyes
and cracks in the weld metal, however, quantitative relationship between them is not clearly
understood.

In this study widely consumed and the most common type of arc welding rods such as ilmenite and
low hydrogen type were chosen for the investigation, and attempts were made to correlate the
relationship between the mechanical properties and gas contents when welding was carried out with
electrodes of various moisture contents.

As the relative humidity changed from 70% to 92¢%, it was determined that moisture content to
reach saturation was in the range of 0.6~6.8%. As the moisture content in the electrode coating was
increased, the amount of gaseous components (H,O,N) in the weld metal was accordingly increased,
especially diffusible hydrogen showed prominent effect, i.e. it increased proportionally to the increase
of the moisture content. The mechanical properties of the weld metal was observed to become more
inferior as the diffusible hydrogen was greater.

It was determined for ilmenite type of electrode that the increase of hydrogen content was approxi-
mately 1.8ml per unit weight percent increase of moisture and also tensile strength resulted lowering
from 45.3kg/mm? to 42.7kg/mm? as moisture content increased from 0.7% to 6.8%. For low hydrogen
type the increase of the hydrogen was about 2.4ml per unit percent of moisture and tensile strength

decreased from 63.0kg/mm? to 53.8kg/mm? particularly in the region of moisture content 0.1~4.2%.
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Table 1. Chemical components of the base

metal
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Table 2. Arc welding conditions

Items } Conditions
Welding electrode dia ‘ 4mm

Welding method i AC arc welding

Arc length i <4mn
Preheating ‘1 ne(ambient temp. )
Arc voltage I 25~30 V
gxscsxcurrentLlst, 3rd, 4th} 150~140 A

Arc current(2nd pass) | 120~135 A

Lead angle of electrode J 15°
Welding speed ' 150mn/min.

Base plate temp. = :(i{r%ﬂeératoct;emp .
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Fig. 4. Absorption rate of moisture in the welding rod at various relative humidities
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Table 3. Gas content in the weld metal with various moisture contents of the welding rods

AR

Wre content in welding rod %
0.2 0.9 1.7 2.4 3.1 4.2
Gas contents M
BL Hydrogen @ 1.8 2.8 4.0 7.0 8.9 11.5
STPml Hydrogen @ 2.8 - 4.9 — 5.2 10.9
( 1004 ) Oxygen ® 22.1 — | 30.3 — | 35.7 | 36.7
Moisture content, in welding rod % 0.1 0.6 1.5 i 2.1 ‘ 3.0 l 4.0
AL Hydrogen @ 2.1 2.9 5.5 7.1 8.6 10.3
STPml Hydrogen ® 4.7 — 6.6 — 9.1 12.4
( 100 ¢ ) Oxygen @ 32.1 — 37.0 — 37.0 42.7
Moisture content in welding rod % 0.8 1.7 \ 2.8 ‘ 4.0 ‘ 5.3 ; 6.8
B1 Hydrogen @ 28.4 29.9 31.8 34.5 36.6 40.0
STPml Hydrogen @ 4.8 — 6.7 — 10.0 15.1
(Tm—) Oxygen ® 71.3 — | 85.4 — | 92.3 | 96.8
Moisture content in welding rod 2 0.7 1 1.4 i 2.6 1 3.6 5.2 l 6.3
Al Hydrogen ©) 29.3 | 30.6 | 337 | 34.8 | 35.7 | 37.6
STPmi Hydrogen @ 53 — 8.2 — 12.4 20.3
( 1004 ) Oxygen ® 71.4 — 76.2 —_ 85.5 93.9
(D : Glycerin exchange method, mean value of
8 tests 2
@ : Fusion method by gas determinator, mean g
value of 3 tests o} \
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Table 4. Mechanical properties of the weld metal obtained with electrodes of various moisture

contents
Moisture content in electrode 4 0.2 3.1 4.2
UTS, kg/mf 65.3 55.4 53.9
BL YS, kg/mf 47.8 44.5 42.3
Elong, % 31.9 26.8 24.3
Moisture content in electrode % 0.1 3.0 4.0
UTS, kg/ri 61.0 54.9 53.7
AL YS, kg/mt 42.8 42.6 41.6
Elong, % 32.0 28.9 15.4
Moisture content in electrode % 0.8 5.3 6.8
UTS, kg/mi 45.5 43.9 42.8
B1 YS, kg/mi 33.4 31.1 28.3
Elong, % 31.9 27.3 12.7
Moisture content in electrode % 0.7 5.2 6.3
UTS, kyg/mi 45.1 42.8 42.5
Al YS, kg/mh 34.9 32.1 - 32.0
Elong, % 39.8 35.8 25.2
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