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Abstract

The effect of applied stress, current density and heat-treatment after welding on the time to fracture,
fracture behavior was investigated by the method of constant load tensile testing under cathodic
charging with hydrogen in E.B. welded 250,300 Grade 18% Ni Maraging steel sheet.

The main results obtained are as follows;

1. All specimen showed the characteristic delayed failure and the time to fracture showed decrea-

sing tendency with the increase in current density and applied stress.

2. Hydrogen embrittlement susceptibility of notched specimen after solution-treatment and aging after

welding was more increased than that of aged smooth specimen and as welded specimen.

3. Fracture surface showed a typical intergranular fracture on the border, a dimple pattern in the

center of specimen and some quasi-cleavage fracture between the intergranular and the dimple.
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Table. 1. Chemical composition and tensile strength of alloy used.

| Chemical Composition(wt%)

Tensile Strength After
Solution Treatment &

specimen Aging
clsi|m| 2| s | m|cof mof m| ar|re 7RI Nsk
250 Grade | 0.01] 0.03) 0.03] 0.008 0.006| 18.65 8.16 5.07{ 0.37] 0.12] Bal 1 175 208 | 1.19
300 Grade| 0.01] 0.03 0.03| 0.008| 0.006| 18.80| 8.26/ 5.16 0.61] 0.12] Bal ] 205 238 | 1.16
P Weld Metal
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2. MEME W UELY —— 0.257
Weld Metal
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Table. 13} Zor BE A8 AT 2F s FIHE
A g8 Az F 1150°Ce 4] 4417k FA ka2l
T Ak 39 gtae AAsgor 820°C A 14)
7 SA A FE ARAE ARG ol &, o) 80
42 75~80% AL Fe] 1.1mmel wsto g s}F
st TR WA= AAnse Aukd T E B Fig.1. Dime'nsions of Smooth and Notched tensile
$A71 % o] &, 7.5x107 Torr?] xF Chamber v specimens
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= lem/secz R 3A stk £4% A E 949 o A 1217k B 3} 1?4 —?« 5k 480°Cel 4] 4*1
grel] F2sted Tl o] WAE o4 A sk 7b Alzd M—"F 38k 27k Ay e
HET FA Imm st o qreiwrgks)t Aztew & HIEgch FAF %H 13_ T AEEY sAA /‘é
AUyl As1e] FAle] 252 Fig. 13} o] HE 1l A2 Table. 22} 7+ o] 1A A] cross head speed
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Table. 2. Mechanical properties of welded joint (at 600 J/cm)
Smooth Specimen Notched ]
Specimen | Heat Treatment | UTS }?ilg:ga—I RAC %)) || Effic- Rilcigaé{aggggs(Hv, —ﬁsﬁemﬂl—
kefmnt) (o> || O | Ve | HAZgR Cki/mz) NSR
As welded 90 5.1 19 300 | 380-400 102 1.13
250 Grade | Aging only 154 4.3 12 3| 480-490, 500-510] 540-550 185  1.21
o Tent 167 3.5 11 06| 500-505 500-505 530-540] 197  1.17
As welded 107, 5.5i 13 300-310, 390-400 115, 1.07
300 Grade | Aging only 178 3.4 5 89 510-540, 550-580] 560-580 192|  1.08
S A 189, 3.1 4 94| 530-550| 560-580) 560-585 212  1.12
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1. pyrex tube, 2. constant current power supply
3. milli-amperemeter, 4. pin, 5. specimen,
6. pt anode, 7. stirrer, 8. lever, 9. load

Fig.2. Schematic diagram of electrolytic hydrogen
charging cell under constant load.
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c) Fracture surface
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Fig.4. Effect of current density on time to frac-

ture of Notched specimens during hydrogen
charging(Applied stress;80% for each NTS)
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Fig.5. Relation between applied stress(/ for each
UTS) and time to fracture in smooth spe-
cimens during hydrogen charging (current
density; 5mA/cm?)
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Fig.6. Relation between applied stress(% for each
NTS) and time to fracture in notched
specimens during hydrogen charging (cur-
rent density; 5mA/cm?)
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Photo.3. Scanning electron fractographs of aged smooth specimen (300 Grade, applied-stress
80%, current density 5mA/cm?)
a) Intergranular (IG) fracture on the border of specimen. b) Quasi-cleavage fracture in a
transient area between (a) and (b). c) Dimple fracture in the center of specimen,

Photo.4. Scanning electron fractegraphs (a; Aging only, b; Solution-treatment & Aging
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