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Effect of Specimen Size on Tensile Strength of Welded
Joint in Maraging Steels
Mitsutane FUJITA, Yoshikuni KAWABE, Hirosada IRIE and Susumy TSUKAMOTO
Synopsis :

The influence of specimen size on the tensile strength of electron beam welded joint has been studied for

four maraging steels.
thickness (¢) and the width (H) of the weld metal.

The strength was measured using specimens different in the plate width (W) and
The influences have been discussed on the basis of the

plastic constraint of the base metal having higher strength than the weld metal.
The strength of welded joint rises gradually and reaches a constant value as W increases when ¢ and H

are both constant.
joint.

This constant value of strength corresponds to the strength of infinitely wide welded
The minimum width (We) at which the constant value is achieved is determined.

When W and

t are constant, the strength of welded joint of the width W, increased with the decrease in H. When W

and H are constant, it increases with the increase in t.

The strength of welded joint increases with the

decrease in the relative thickness (Hjt) as the degree of the constraint from the base metal of the deformation

of the weld metal increases.
case (Hft)>1.
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The width W is roughly given by W=>5¢ in case (H/t)=<] and W=5H in
Similar results have been reported for high tension steels.
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Table 1. Nominal compositions and tensile strengths of base metal (o3) and weld metal (ow)

of steels used in this study.

Nominal composition (wt.% ) Heat treatment (°C) Ten(sll(l;f/srl;::nlzg)lh ?ai:‘;:]nglh
Sample Ni Co Mo Ti Al Solution Aging aB ' oow agfow
No.1 18.0 8.0 5.0 0.4 0.1 830 480 201 156 1.29
No.4 18.0 12.0 4.5 1.4 0.1 830 480 270 195 1.38
No5 13.0 15.0 10,0 0.2 0.1 Thermo- 500 304 221 1.38
mechanical
No.6 18.0 15,0 6.5 1.1 0.1 850 500 208 186 1. 60

0 mm DPIHIEIFILH, FTE O & 2B SR 2
L OHHIED B\ I TBAE 2T\ . Fk 609
DEHEMLT, B8, FBYABRYT ok, #RMoresl s
BIRERY LFEETHD.

Table 1 /R$ X 5, RIMEBESCBOMEH
(6B/ow) &, No. 1l @inkd,/hX<, No. 6 81 ED
K& No. 4 & 58 hizdlicsh b, Foflirs
L, BESELBMOMEIR No. 5 oz 5 3
30 kgf/mm? E .

2-2 B®/EAE

MHFEEL /-2 E 1.3 mm, §F 120 mm o @i o it
HAEH DT, B C— AL HGT ALY 5 VK
B (= Vv Fr—1t) 270k EHEESBE
(€= FokERADOEOVHE) » 0.65~2mm O
BT, MEEE 40KV, v — AER 20mA, v — 4
DEEME LA E—Eic L, BEEE % 50~200
cm/min AL I TR L. BEGRE? 3mm o
LD, E—20EAMBEYRERYL O TS LE
BEHE 50 con/min CEHLL 7-.

2.3 B|RAR

BEMFREONE L, Fig. 1 wRd~iko R &
FaER L. WIESHEXH 2B, #JE 1 mm

w t L 1 w
1 1 6 30 10
2.5 1 6 30 10
4 0.2-1.2 16 55 15
5 | 16 80 25
7 1 16 80 25
10 ] 20 120 40
15 1 20 120 50
20 1 20 120 60
W : width of tensile specimen
¢ : thickness of tensile specimen
H ; width of weld metal
Fig. 1. Tensile specimen size used in the
experiment.
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Fig. 2. Schematic illustration of structure and
microhardness distribution in the welded joint
of maraging steels.
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Fig. 3. Relationship between the tensile strength
of the welded joint and the width of specimen
for various widths (H) of weld metal in No. 4
steel. | indicates a minimum width (W) at
which the tensile strength of infinitely wide weld-
ed joint as is achieved.
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Fig. 4. Relationship between the elongation of
welded joint and the specimen width for various
widths of welded joint in steel No. 4.
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Fig. 5. Relationship between the tensile strength
of welded joint and the width of specimen for

H=1.3 mm the steels studied. | is explainded in
Fig. 3.
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Fig. 6. Relationship between the tensile strength

of welded joint and the thickness of specimen for

H=0.65 mm in weld metal in various steel studied.
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Fig. 7. Relationship between the relative strength
(6;/0w) and the relative thickness (H/t), where
g; and gy are the strength of the welded joint
and weld metal, respectively.
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Fig. 8. Relationship between relative strength
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