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Effect of Corrosion Characteristics in Relation to Loaded Stress
in the Welded Zone of ADOBG-H116 Aluminum Alloy

ENE

S, Ko oJo, Y. S Kong and Y. D. Kim
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FEAHE) Corrosion Rate(3-414 %) Electrode Potential
Surface Corrosion Pattern(EBH2FH),  Stress

Key Words : Constant Current Corrosion Test(-87
(H=79), Corosion Current(F-217F),
Corrosion Cracking (3852179}

Abstract : Effect of corrosion characteristics in relation to loaded stress in the welded zone of A5083-H116
aluminum alloy, in the seawater was studied. The corrosion experiment was performed for 120 hours on the
specimens in the natural seawater tank with four steps of the loaded stress. The corrosion crack, corrosion rate,
electrode potential, current, and corrosion pattern, etc. were examined for the specimens with the elapse of the
immersion time. The main result derived from this study is the crack growth length iz increased with the
increasing loaded stress. The electrode potential and the corrosion cumrent are decreased rapidly in the early
stage of the corrosion, and then decreased gradually and stabilized eventually with the elapse of the immersion
time. The test condition of the longer crack growth tends to show the higher corrosion rate. Corrosion pattern
of the welded zone indicates that the depth and width of the pitting become increasing with the increasing
loaded stress.
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Table 1 Initial stress intensity factor and stress
Specimen No. SF-0 | SP-1 | SP-2 | SF-3
Stresg(MPa) { 48 86 125
Initial stress intensity
factor(N-mm ¥9) 0 1545 | 2781 | 4017
3. Mg wig

31 MR F AlEH

B AR AHRH AEE T 6.35mme] kg
4=u)E G4 AR3-HI6 ASTM B209°|th
Table 28} Table 32 =2 #H3H AL 7147 &
A< Jehie, Table 48 248282 Yehidct

Table 2 Chemical compositions of A5083-H116(wt. %)

Division |[Mg|Mn| &1 [ Fe [ Zn | Cr | Ti | Cu | Al

ALDES
-H118

Weld
metal

44910621008 [0.26 [ 0.00{0.08|0.05 [ 0.01 [ Res

45010121 0.25 1040 (010 |0.10|0.10 [ 0.10 | Res

Table 3 Mechanical properties of A5083-H116(207C)

Tensile | Yield ,
Do | i, | x| Egsin | s
(MPa) | (MPa) ¢

A5083
e | Bw00 | 1ms 25 52
Weld
metal | 3203 | 1815 254 %

T—-1.230Q . T —0.74x0Q4, — 1.206Q
T— T+ T —2.438Q— 102.312¢
200
’fﬁj I Tenwlon Bl:.ilt T
1774077,
| | o,
| AV
cmodmc‘li 1 :
\!\ ! ! AE 8
! TSpocIrun ! I
Bectralyta | IR |
Dscharge Line |-$I t
\ |
1 |E
Basa Plota ‘

Fig. 1 Schematic of loaded stressing frame

g A8 88357 S =A dde
AA=ES 4249 ABBS AFHEE, =2 A7
ANMqe 2714$RA A S (Initial  stress
factor) K akE TR 2P

infensity

. A2 52
Y — 1.99—0.41 () + 18.70(- %)

_ £ 43 < 44
38.48(~ )" + 53.85(- ~)

Table 4 Welding condition of test specimens

Welding Welding Voltage | Current Speed
machine | wire(mm) V) (A) (1rm/min)
DC TIG | ER366(a2.4) 40 500 240

Alga As el ABB3-HL1G Auhe &
FrE G54 AlEe 2 Zo] $uke] b Faka
LIS FA BAAA 7= 150 mm, A= 1000
mm A712 T AE 2AFHE v, 22 5
o}344 (inert gas-shielded metal arc welding,
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TIG welding) 2HE o] &&] Table 48} &2 =
AellX AlEY 382 AA 3 eSS 84
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2] Fig. 29 Zeo] Al9HE 2AHg 5 4 &
d 2 59L& #AF Al Elmachining center)oll A 7}
ek 2zl oY AANEH KS B
0%33-1995-13B (JIS Z 2201-13B, IS0 4136-1989)
T stFo] AvrtFEa, &35 Sl 2o
2mm, & 4% 60°9 =3 E 7}F8re go]o|2t
A7VE 7] (wire cutting electric discharge machine)
AA Fig. 37 22 47 A5 780 2
2|l &9 2732 2ASA 871 Y8k #400, #8300,
#1000, #12008) AFE (sand paper) = d=}3tEth
ARY $RARRY F& 247 4L 9]
Ak ARAF FAAFALE A ARHY g
We FY e, YAt (NOH 10 g+
E 102 FAAA od ¢FZ AHg v
580 F(0S-MUT, metallurgical microscope)S
AbEE 6001 Y] HiEE =AAAE 9tk &4
e A2 F=E H2kelr] S8l Micro-vikers
MXT-u7e(digital micro-hardness tester , weight=
100g5)E AFe3e] ZaHck

)4 L /g

| Yy

Welded butt joints A piece of specimen
in AS0B3-H116 plate

Weld metal zone

Fig. 2 Welding workpiece for specimen
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Fig. 3 Dimension of test specimen{unit : mm)
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Fig. 4 Experimental apparatus of constant-current

corrosion test
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calipers)2 545510k
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Fig. 5 Schematic diagram of stress corrosion test
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Fig. 6 Distribution of hardness at welded zone by
micro-vickers hardness tester(weight=500gf)
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Fig. 7 Corrosion crack pattern for different stresses
in welded zone(=400)
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Table 5 Crack length and loaded stress

Divigicm SP0 | SP-1 SP-2 SP-3
Loaded stress(MPa) 0 48 &6 125
Crack length(zm) 0 24803 | 310.36 | 354.83

Table b& &
E}‘ﬁﬂ Felth &
A AAse FAES B3
Ho| Frtet i 7dy A
Fle AgE BHYth “I_C']"QE:]O] P o
MPaollA F2a g2 Aozt 7H Askx, 55
) 70% AEE g 125MPadlE 7 2 2
= Ytk o4 A Zo7p 245 2AE4Y
A L7 w2 e Feg B9 A7t 7|8
R A9 (primary passive potential) ©]4to=
F7HH =9 AR B Hue] FAEe] 2
2] R]i‘E&Eﬂ 288 woldEe Age rAg?,
Table 62 AT AFe FAEEY BAE
B Zolvh ARG A E=AT
(critical stress intensity factor) K .3t ¢844
2B A S {threshold  sfress intensity factor)
Ko ©13NA oldA T @3 A (suberitical crack
growth)o] =9 £=2 "MEHA dvh 74 A%
EE Z7]e F=2 £ AuE 2oy AA 74

TR s Ton o) HY AWE T A
oz Budn Quf¥ BRE Ao Rasn
= 13385 mpye|3, 48MPa 2 86 MFPad EZ7} 3
2535 Wdle HY LA ¢S FAETT 126
MPadl e BA&E7 14868 mpy2  27)8kdch
AGMTF FFAAY SEHAEAFE FAEEA ©
o Aldele 3EE BT
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Table 6 Stress intensity factor and corrosion rate

Specimen No. SP0 | SP1 | SP2 | SPa
Cortosion rate (mpy) | 133.85 | 14457 | 14434 | 14868
Stress intensd
facmmms%’ o | 001 | 2108 | 4611
43 BEIAIZIO| W2 FMIISHEN SAAS
Tahle 72 ARB3-H116 472 AAF7 227
HARAN AQRH nzAToe BFYRAZ
9% BFARAR, 24T 2 FARARNE 1}

BPa Ziojo. ABGR3-HIIG SH%e) BFAURS
AYs 8MPadlA -0056VE 7FF =Shar, 48
MPasld A R gkg uehith BEgde)
T0% &zo] HiE 1% MPadl e Tt —OAIOSE
24890 BFRARE SMPaslA 0.003mA
2 7H ¥aki, 86 MPaoll A 0.016 mA= 7}
@& ekt Bz 28890 e} 12466~
13.847Tmgf A2 Rl&g FFE BHion, 126
MPadl $439) 7 37 Usie. duAes
ool 2784 24 Sk S0
AR S5 MPadl 4 17} A HFE ST

Table 7 Constant-current corrosion test results of
welded zone in A5083-Hl16

0 | sk | oieniel | Gt | cnreion | CLoSm
(MPa) (V) (A} (rrgf)

SP) 0 0111 0.008 12466 | GuleW

SP-1 48 —0.137 0.003 12485 | GuleM

SP-2 ) —0.056 0.016 12443 | GuleM

P3| 15 | 018 | 0006 | 12847 |GuLeM

=048 MPa
—L—1 26 MFPa

Elactrod e potentiallmy]

an L] ] Te

Imme s ion time (hours)

B

Fig. 8 Electrode potential as a function of immersion

time in welded zone
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Fig. 10 Corrosion rate as a function of loaded

stress
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Fig. 11 Corrosion pattern of welded zone(=2)
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