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Effect of Moisture Content of Air
on Diffusible Hydrogen Content in GMAW Process
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Fig. 1 Result of diffusible hydrogen content
measured for 3 years with SMAW
process”
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Table 1 Summary of slope values(E) in SMAW®

Consumable type Slope, E
(m¢H,0/100g per gH>0/m?)

E7018-1 (6 electrodes) 0.103
E7018G (5 electrodes) 0.082
E7028 (4 electrodes) 0.110
E9018G (3 electrodes) 0.066
E7018-A1 (2 electrodes) 0.123
E7018 0.105
Basic 0.090
E7016 0.211
E7016 0.252
E7016 0.132
E7018 0.132
E7018 0.104
Basic 0.068
Basic 0.068
Basic 0.113
E7018 (long arc) 0.080
E7018 (short arc) 0.120
Basic 0.180
Basic (very low hydrogen) 0.308
Overall average slope 0.129
E7016 average slope 0.198
E7018 average slope 0.104
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Table 2 Results of diffusible hydrogen measure-
ment for SAW processe)

Moisture content in air
(gH:0/m®)

8 21 32
A (agglomerated) 6.5 6.2 7.4 | 0.041
B (agglomerated) 2.7 3.2 33 0.027
C (agglomerated) 1.7 2.1 1.9 0.005

D (fused) 3.3 3.8 4.3 0.050

Slope,
Flux (type) ope
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Table 3 Results of diffusible hydrogen measure~
ment for FCAW process7>

Temperature Relative Humidity HD Content
(T) (%) (mé/100g)

20.5~24.0 30~35 ~2.1
27.2~27.8 38~53 ~5.2
5" 15
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Fig. 2 Effect of absolute moisture content of the
air on the diffusible hydrogen content in
dual-shielded FCAW process6).
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Fig. 4 Test setup equipped in the environmental
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and humidity

Table. 4 Welding condition employed in this

investigation
Current (A) 280
Voltage (V) 33
Speed (cm/min) 30
CTWD (mm) 25
Flow rate (£ /min) 25
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Table 5 Results of diffusible hydrogen measurement for the first test
Atmosphere Absolute HD content
Soec condition moisture (m4/100g) Standard Sampler
pecimen No. A iati
Temp. Humidity content Individual A deviation No.
(oc) (%) (g/mS) nalvidua verage

1 2.15

2 1.91

3 27 34 8.68 209 1.95 0.23 1

4 1.65

5 2.73

6 1.69

7 25 88 20.09 168 1.90 0.57 2

8 1.48

Table 6 Results of diffusible hydrogen measurement for the second test
Atmosphere Absolute HD content
Specimen No. condition _ moisture (mé/100g) Stapdgrd Sampler No.
Temp. Humidity content Individual Av o deviation
() (%) (&/m®) tvida erag

1 2.05

2 1.66

3 32 38 12.73 1.62 1.79 0.19 1

4 1.83

5 2.36

6 2.32

7 29 20 25.64 174 2.08 0.31 2

8 1.88
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Table 7 Results of diffusible hydrogen measurement for the third test
Atmosphere Absolute HD content
Specimen No. condition moisture (nt/100g) Sampler No.
Tem Fumidit content
(oc)p ' (%) Y (g/m”) Individual Average
1 2.03 1
5 26 78 18.83 184 1.93 B
3 1.67 1
2 28 84 22.65 313 2.40 5
5 1.84 1
6 32 72 24.11 220 2.02 5
7 2.33 1
3 33 77 27.19 210 2.21 5

KRR RS EET F25% F6u. 20074 128

563



10

A - AR - AN - RS

6.8 £

GMAWIIA th71230] &igeaigd w3
& 7] Aste gL WelAM ot
Z|zAE wEo Aze 23N FHFaFE
Batded, 3% dAEFH grizHe] 4T &
& & gt & GMAW &3ARe T LF
< W71xAe 9%FE A Feve Aot WE o
719) 9] AT IHEE I FFLS AL
(0.5 m¢/100g) Bt} 53] 22 Fd o2 godr

L.
.y
3|

I 2 of

P

UAtel 2

ANenne BUTeATLAN Foske
1274 J1eEARle] Qfoz Sgsiged, of
| 2 A9e A9 dd 34 BAR AHREA
A=Y,

o
Al o

¢

2

il

o

Mo

i

1. Jae-Hak Kim, Hee Jin Kim, Hoi-Soo Ryoo, Jin-
Hyun Koh: Current problems in the measurement
of diffusible hydrogen content, Journal of KWS,
23-3 (2005), 215

« AAEH£HSB)

197934

AN AT, AEFEEEE
AT FITLE 33

*e-mail: kih0479@kitech.re. kr

R (482)

19534

AW d T, FEHFEEE
« $RHALT A, S-S

* e-mail @ kimhj@kitech.re kr

564

2. Hee Jin Kim: Effect of air condition on diffusible
hydrogen content, Journal of KWS, 28-2 (2005),
111

3. G. R. Salter: Hydrogen absorption in arc welding,
British Welding Journal, 10-6 (1963), 316

4. J. C. van Wortel : Reproducibility and reliability of
hydrogen measurements at a level of less than 5mé
per 100g deposit weld metal (SMAW)”, IIW Doc. O
-1212-93 (1993)

5. G. Dickehut, U. Hotz: Effect of climatic conditions
on diffusible hydrogen content in weld metal,
Welding Journal, 71-1 (1991), 1s

6. P. H. M. Hart: The influence of atmospheric
moisture at the time of welding on weld hydrogen
level, Welding and Cutting 4-2 (2005), 94

7. M. Matsushita, S. Liu: Hydrogen control in steel
weld metal by means of fluoride addition in
welding flux, Welding Journal, 80-10 (2000), 295s

8. D. Nolan and M. Pitrun : A comparative study of
diffusible hydrogen test methods, Australasian
Welding Journal 48 fourth quarter (2003), 36

9. £R4 YWY, &R (1998), 561

10. Hee Jin Kim: Final Report on the Evaluation of
Diffusible Hydrogen Content, Report No. 04-GO-1-
0025, KITECH, Korea (2005)

11. ISO 3690 : Welding and allied process determination
of hydrogen content in ferritic steel arc weld
metal, International Standard second ed. (2000)

o« XA (1R85

+ 197994

« @A AT, AEHEEHE
- 8dABANE

* e-mail: jss3953@kitech.re.kr

* Fr8] (e

196594

e v e N s LIp o
s AR SHAINE, ABA, FF=A

* e-mail @ hsryoo@kitech.re.kr

Journal of KWJS, Vol. 25, No. 6, December, 2007



