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A Study on the Mechanical Properties and the Fatigue Crack
Propagation Behavior of Ti Welding Material
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** Korea Institute of Industrial Technology

ABSTRACT

The purpose of this paper was to investigate
the welding characteristics and the fatigue
of
commonly using power station, aircraft and
ship. The experimented material TIG
welded look the

characteristics according to the notch position

crack propagation  behavior titanium

was

in order to over
and compare with other materials.

We compared and reviewed the fatigue crack
propagation behavior of nonwelded base metal
and welded specimens having different notch
to the

propagation behavior by welding condition.

position evaluate fatigue crack

=2

1. A &

Hely gEe nedAd J2REs} AFFE
9 055~065 ZEE §d7] HEd) 7|& I3
Aael 035~050 = vlsty Y53 =V

me A needN WHEHel RFHE Ay
Fo oA 2424 $3s Ao,
BEly &3 Aedor A AEae
@ g ARAEe] FAe A 5 Yok

aeu, Heye z2old sxete Aol
A, e 44y SgEY BusA wgsd

Il
=
olz1 g

8 &8}

Ly

-64-

AgHEE §4 SHATAN @A Faa
oF 3t olElgol 97 WEo) Bete] o
TE v ES Agelth?

dnHos §PF4Y AP wE
At 23A%7 29895, Hdese
A Wt zHol GPAA A FAA
Ao =27 AT wasgth?

ojsh Zol gHelge SRAR I SHEZ,
$383 B $8%Y AAH 4o Ak
FFe WA R ok

detd B ATNAE HEEd S84 B
37 5] oy gP=NCE SR Zztel
$32A9 BE AL 44 Wx- AEsg
om, g3 e Jzad AWATE Arta
7 Askel SR we A NGRS HA
9 2 $YBE =ANE /FEed Yzade @
B+Y R AsHe 474 R - gEs,

KB
=

2. 339y

2 Ao AHES A 2= ASTM B265 grade
224 EE AHEgd & EHEFLEZM T4
12mm YAGAE AHEFH

Table 2-1& & A¥f AHLE &5 Heg g9
vetged, AZANEY FAEAY



Table 1 Chemical compositions of specimen
(6]
0.144

N Fe Ti

0.006

C
0.002

H
0.002

Component

Weight(96)

0.03 BAL

Table 2 Mechanical properties of specimen

Yield Stress
(Kgf/mrt)

40

Elongation
(%)

Tensile Stress

(Kgf/nrf)
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Table 3 Welding conditions of welding pass

Welding ) Welding | Arc
plate W;l;d)xeng Sh.a?et()f Pass | current | voltage
no. jom (&) W)
1 140 15

AL | 4 pass '\%‘ 2 | 130 | 145
@‘ 3 145 16

4 130 145

1 140 15

g, 2 145 16

A2 5 pass ’,‘3“ 3 130 145
() 4 140 15

5 130 145

1 140 15

2 145 16

%7: 3 130 145

A3 7 pass "%‘ 4 130 145
ED 5 145 16

6 130 145

J 7 130 145
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Table 4 Welding conditions of shielding gas

amounts
Welding . Welding Arc
plate Welding Sh.aPetOf Pass | current | voltage
no. type jom (A) V)
1 140 15
15 %} 2 145 16
Bl omin) 0 3 130 145
min () 4 140 15
5 130 145
1 140 15
2 \g 2 145 16
B2 emin) 0 3 130 145
i, ) 4 140 15
5 130 145
o 1 140 15
2 145 16
B3 u /25. ) ’%‘ 3 130 145
Tmin ) 4 140 15
5 130 145
Table 5 Welding conditions of welding time
interval
Welding Pre- | Welding] Arc
plate é’aﬁ:: Sh;ﬁt()f Pass jheating | current | voltage
no. (0) (A) V)
1 2 140 15
5 g; 2 | 1= 145 16
Cl | \; I 3 113 130 145
DL e [Tws 140 5
5 | 145 130 145
1 2 140 15
3 sg; 2 132 145 16
C |\ ’,3‘ 3 | 160 130 145
MLy e | e 140 15
5 | 215 130 145
1 7 140 15
1 \@ 2 | 20 145 16
G | ’g‘ 3 | 2% 130 145
ol g 4 | 35 140 15
5 | 35 130 145
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Fig. 1 Geometry of tensile test specimen
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Fig. 2 Geometry of impact test specimen
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Fig. 4 Result of tensile test according to
welding pass condition
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Fig. 5 Result of tensile test according to
shielding gas amounts
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Fig. 6 Result of tensile test according to
welding time interval
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Fig. 7 Hardness distribution in welding

according to welding pass condition
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shielding gas amounts
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Fig. 13 Relation between crack length and

number of cycles for all specimens
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