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Evaluation of Low Temperature Properties in
EH36 Thick Steel Plate Welded Material by

Instrumented Indentation Equipment

AL OIFA” - HTE  HBY - SME

Gwi-Nam Kim*, Jong-Seok”, Jang-Hwan Hyeon**
Yong-Gil Jung*** and Sun-Chul Huh***t

A - 20133 09€ 049, =AY : 20143 079 24, AHEA : 20143 07€ 24Y)

Abstract: In this study, EH36 is thick steel plate, which welded by auto CO, gas welding machine, has
been applied on offshore filed. The specimen was examined by indentation tester and it was measured for
fracture toughness at 18°C, 0C, -20TC and -45C by low temperature chamber, respectively. The absorbed
energy was got on same temperature by Charpy impact tester. The weld surface was observed for watch
of changed crystalline structure by optical microscope, and fracture surface of impact test specimen were

observed by scanning electron microscope(SEM).

Key Words : Facture Toughness, Indentation Method, AIS3000, Thick Plate Welded Material
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Fig. 2 Cross section of welding part

Table 1 The welding condition of specimen

Welding | Welding | Voltage | Current | Welding
sequence | machine V) (A) time(Sec)
1 TIG 160 90
2 CO, 25 220 130
3 CO, 26 250 135
4 CO, 26 250 140
5 CO, 26 250 150

2.2 SMX| &3

|35 3] A, & SR FANA HAs= EA
g &3] st ARI 4 A
(AIS3000)E ©]&3te =EA, &35 o4 A1F
< AAEEY. YA 2717 imee o] e

Fig. 3 Experimental process for the material

properties
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Fig. 4 Image of indentation tester with high-low

temperature chamber
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measurement

Foz2 2 AN E 40t01d A9 that
o FFAUANE B os a7t Qo uet
A &3 ANEAHE Fig 67 22 JHE FA W
o2 FAANFHE ANHA3 A AF2Y FEH AY
< AABIATH Ao AHEE FAAEL 50 Kef
‘m £F0 2 A= 1352 AAHS A
< AYsAt. 28 A2 A A AP 9
3l KS B 08100 &A%t 2 &5 ZHA 5

B ool FANA B WA FRI ems}
AYHEE 3, o F 3% oV EBEL 7}
st Adest ool B SH L9l

A& zZF 9% @ 20719 AlH
3T

Fig. 6 Position of specimen extraction

3. Zn ¥ 1
3.1 BNXSE 2y

<
o
o
v
=
=
o
o}
i
2
o2}

AR

Hoid

Table 2 Results of mechanical properties on the top

side
Yield Tensile
Field Strength Strength HV
[Mpal] [Mpal]
Base Metal 294 638 209
Welding
Part 345 749 234
Table 32> Zlo] Wako g 243 4345 ekl
o FEAE I A A== ZHolrt s, 10,
15,20 mm & ZHoHAFE Fro| Frlste AFE
BRI, E3] 20 mmollA 2 F¢ ®{3sE BATh
olsh Ze A% R WA AHE WS} e )
=7b 44E We) §9de AR Wi ¥
3, 93 22 EAY a34E A HuA A=

Table 3 Comparison of metal property on the depth
(welding part)

Denth Yield Tensile
[rfllr)n ] Strength Strength HV
[Mpa] [Mpa]
5 331 717 227
10 322 694 219
15 332 721 234
20 396 863 257
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Fig. 7 Surface microstructure observation using the

optical microscope
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