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ABSTRACT

Most of materials receive force in using, therefore, the characteristics of materials must be considered in system

design not to occur deformation or destruction. Mechanical properties about materials can be expressed as responsible

level of material itself under the exterior operation. Main mechanical properties is strength, hardness, ductility and

stiffness etc. Currently, among major measure facilities to measure such mechanical properties, advanced indentation

technique has focused in industrial areas as reason of nondestructive and easy applications for mechanical tensile

properties and evaluation of residual stress of materials. This study is to find the optimum experimental condition

about residual stress advanced indentation technique for accurate analysis of the weglded joint of steel materials

through indentation load-depth curve obtained from cruciform specimen experiment. Optimum selection was applied to

the welded joint of real steel materials to give non-equi-biaxial stress state and compared with general residual stress

analyzing method for verification.
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Fig. 2 Schematic diagram showing the variation of

indentation loading curves by the change of
load
decrease by the effect of compressive and

stress  states; applied increase and

tensile residual stresses
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Table. 1 The experiment schedule built by design of

experiment
Max- load Number of hmm?l Unloading
for ; unloading .
No.|[ . . unloadings . ratio
indentation (th.) point (%)
(ket)) ' (%.) "
1 50 15 0 70
2 50 7 10 30
3 50 10 20 50
4 80 15 10 50
5 80 7 20 70
6 80 10 0 30
7 65 15 20 30
8 65 7 0 50
9 65 10 10 70

Table. 2 The stress condition schedule built design of

experiment
Stress Condition X-axis Stress Y-axis Stress
(Yield Strength %){(Yield Strength %)
1/4 1/4
tensio
ension 1/4 12
+tension
1/2 0
tension 1/4 -1/2
+compression 12 -1/4
-1/4 -1/4
compression
. -1/4 -1/2
+Ccompresston
-1/2 0

1777

Fig. 3 Design of Stress-generating jig and cruciform
specimen in CATIA V5
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Cruciform specimen (API %65, 55400, SM430)

Specimen annealing
-Residual stress removal
- Micro structure reform
- Properties of m;:ner improvement
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Selection of
the Experiment schedule

Selection ot
the Stress condition scheckle

" ! Tensile Test Supersonic wave Test}
The Continuous indemanon Test {— vield strengthJ ‘» Modulus ot elastici

l Test of Stress condition

Formation of the Reference cuvel

)

Comparison/Analysis of
reference curves and Stress condition curves

!
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Optimum Selection of Experiment schedule
Flowchart of experimental steps for: optimum

selection of residual stress analysis

A4 (smaller-the—better characteristics) 2}31 &Hc},

Fig. 5 &£ 482380 tsto] Miniabd ©] 83}
24 AAZRE WHY ST, A FE
Aol vAE GBe e teshs
$EE $HGORA 4T 2 WS e
A4zl A9 £, AL A2 2
AGE Boist Aol
AA A
veheh.

Ul 7 AEs
H) o} 9t} o $ U]

Q:]}\]iﬂ_o_ =23 2F

> o A

2 gkl WE SN
iz, A o
AHRF 3]

2
T

9 F7pel

E-}‘%s /lﬂltz}ﬁ}. éﬂrl 2 Table. 3 oM B
Zo] 7 A7 25 vEYYF IFFHS

(3]
A

[e)

Ete] d&ddA g A Ad=0E AT
4.1 oAtz

HstE o] sokegtoll A 71 2 FE 23 9o,
65kefoll A 43S WEFNTIZE ThA oF k) S E
Bolu 3742 27 F s0kgtol A H Mo d¥PxnE
e g & ¢ ""/} SNujoll H]ZFo] & uj <iejgh
9] Fo] o & Fouw QY AT GriHen
doin #rlEch 2 ol o AR S Vickers At

1778

Sarmen ol Noniar o sekantenn kxwuw% s
Bt} i)

B bk saliv
o}

AL

b Raties

Fig. 5 Comparison of SN ratios

&8 2= ]

o] B¢ Ase AP LS GPA] A HHstF
o 9= &< ne E 9, HdstFol St
TE dYUAte} aAjete] HEH Fk 449
E}}-]tﬁa—}o“ —’]EH AI?S—]Z—\ _Q_;(}.E }r_%]_ 2= %1\
o= Atggrh. a2y sokefEr} ahFol
o AP L o4F As HRH HFe
dahA] xatmz Aol FEE 2L
FE7t i geEn

4 2
= Re
B
@

b

o

Al £ l~> m°£

>
|

42 SIEHAHE 5
stg A7) Ase 1589 dUsF AAY
ol HAo 2AL YEpth SFAAGFE )
Fe w2 d7E T AEYYNPeE 249
AJENHYLe] FoWSFE FLav], FFSH
7hell Qo 2 S-S AARNLE ol 8ste) T &
a9 24s IFSH G& FAH2R 97}
sojith. of w, T AT WotdrE 2
3t TAE IF-EE B4 e exbt 4d4 A
Aol ot whdoell, 83 AAs57E How 3}
FAA DA A7t FEst] 2abe] AR 2R
¥ 23947029 Wl IA A8 7 Ao
stz AN BTt AAA ko w2 5ol
g7 Fohste] Ao} @ mgol EelAn
71719} e 27 494 FBx2A0) w4
R AT 2 FFE WA 37 AXA

%

j2 5

i*

O.u
i .1{)1 £ ’
ok o o [

)
kd

4.3 SHEHAH Al
BE A7 A2

7 o % ol ash,

oz #HEAY

A&

3o

A X 'l
H o4 SNB|Q] o)
77} W
0% o &9



A date nAA) o 2
W Apasl HAzEDoR WY AL B o A
get 9712 fatol skFAA Azel Aol i By
o £2 W 2LH FAABCE %A P &
FAA A2 Bl Aot fEd Ao AR
Ao 20y 49d 498 delds 27 ARe

#5S nAsol & Relrh

44 SIEHAHE
271 E stEAAEC] Frrgel uhet SNHIE
743t 50%2 FoiM® 238 asE FEE
& et wetA] SNul7 H i 50%Y ot 3
A9S & 5 Aok SFAAEL Fe AAY
Aot @A 5o Ui AAvZ Yehd
& AAEA g w7t 0%elH, sHEFE Oket7h
AAFE W7} 100%7F @t £ GYstE-HY
=S ATEE SFAA A AAY g4 ATE
WSy, SFAASl oW A9 B3R
ohd &AWL go] Hrle wgsinz L&
g7t B3 HE ol Ul 24E 4dA gz
gz YA, AR A Fowd A¥A A8t Y
5 B 5o QA & 4&S vjd ¢ 9t 2
BB AHS IJFAAE A8l A5 Y 3HF
ol EANEI FEEA AUESFF-HYZ M A
28 F oz B A 50%Y w7} Vickers
ddztol gk FF-SY Hrle HH 2A02 HF

S99 m guE,

2 Bl ofy
N

N

L

Lo XN

L

Table. 3 Optimum condition of Advanced indentation

Technique for experiment schedule

Initial
Maximum |Number of m Ia, Unloading
. unloading .
load unloadings it ratio
poin
k th. %
(kg (th.) %) (%)
overall 50 15 0 50
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