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Jun—-yeong Kim

Advisor : Prof. Bang, Hee—seon, Ph.D.
Department of Welding and Joining
Science Engineering,

Graduate School of Chosun University

Recently, fillet welding process is widely used in the manufacturing
process of T or H frames in steel structure. For the reliability of the
welded structure, it is common that the groove preparation should be

preceded before welding process for the better welding results.

In the case full penetration welded joints with groove preparation,
considerable welding deformation number of passes in welded joints
occurred. And it can be a reason for root crack, because of the root
gap. For these reasons, groove preparation is preferred to no groove
preparation in manufacturing, even though higher manufacturing costs,

and lower productivity.

This study intended to estimate the applicability of fillet welded joints
without groove preparation(6 ~ 12t) in terms of NDT, mechanical and

metallurgical characteristic.
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Fig. 1.3 Groove preparation in fillet welding process

Fig. 1.4 Welding deformation in fillet welding
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= HF0ANE ZEE 2 AH32 Gr.AJb A8 HEZ MEZRULCH. AH32
GrAs &€=2&% gt 315MPa, IE2 T gt 440-570MPa, HA&lE 22%E =
st M2 SHe 2PHe 8 HE Jis &M SHe =g 12t2 o
ottt

MEZ ALZ8H AH32 Gr.A2l ststXdHl= Table. 2.10lA, JIHE S22
Table. 2.201 LIEHHRUCE.

|'0II

EE 2A0I0HZ AMEE AWS E71T-12 ststXdHlI= Table. 2.300A, J1H
X d&2 Table 2.401 LtEFLH UL

= HPE =5t ?AoH HYOSUNGALSl CO, E&EIIE AMEotA L, 20
= g9l 2HA TUHE A0NHE AMEIRH EsIHAE=E CO, 100%E
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Table. 2.1 The chemical compositions in AH32 (Wt%)

Material | C Mn Si P S Cu Cr Ni Nb V Mo
AH32 | 0.16 | 1.5 | 0.42 | 0.018 | 0.005 | 0.02 | 0.03 | 0.03 | 0.003 | 0.005 | 0.03
Table. 2.2 The mechanical properties in AH32

Material Tensile strength Yield strength Elongation
AH32 440 ~ 570 MPa 315 MPa 22 %

Table. 2.3 The chemical compositions in E71T-1 (Wt%)
Material C Mn Si P S
E71T-1 0.16 1.5 0.42 0.018 0.005

Table. 2.4 The mechanical properties in E71T-1 (CO, 100%)

Material

Tensile strength

Yield strength

Elongation

E71T-1

586 MPa

545 MPa

28 %
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2.2 &g

o

2 HA10= AH32 Gr.A(121)0F 22 AIE2EUCH, 248
| 2ACH. =
SE Type (2IHE), Type (SHEHIMA), Typelll(LSHIHH

E7T1T-10F AIEE

Type (RHE)S HEIIES =36t
/ 2 45°, Type II(YHIPA)2 2 45° / <
ANESIALH. FEHES Type I(RMA
2F 0~ 3mz AdFIHCE

gt
o g

g8 08

N H

= o

oot Type II(

45°2 JEItEE & = E8S

2H0I0= AWS

EHOITH, AEES &

)2 HMIZRUCH

SejM)e & 00

—

AlE HENH AISE &8 A4S & 24~-30V, 8F 180~220A, E2&=
T 125 ~ 36.4m/mine & AAGIYUCH ESItA= CO, 100%E AIE06tY
Ct.

Table. 2.50 JIdEAYE 828 XAHS LIEFWHACH

Table. 2.5 Welding parameters
Sy Type | Type |l Type |l
- (24 4) (EHB1O4 &) (2LBIHA)
Voltage 24 ~ 30V 24 ~ 30V 24 ~ 30V
Current 180 ~ 220 A 180 ~ 220 A 180 ~ 220 A

Welding Speed

12.5 ~ 36.4mm/min

12.5 ~ 36.4mm/min

12.5 ~ 36.4mm/min

Gap 0~ 3 mm 0~ 3 mm 0~ 3 mm
Shielding Gas CO, 100% CO, 100% CO, 100%
Groove Angle 0°/0° 0° / 45° 45° | 45°
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A NZ fooomn |
12mm —Somm )
f 300mm
Fig 2.1 Configuration of FCAW specimen
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Table. 2.6 Visual imperfection estimation of arc—welded joints in steel

E:‘jl-él-g Cte HFS2 1T T =2 e | Y tH
(245 Spec) = HLEEX (BES) SREE
Undercut mm h < 0.05t, max 0.5mm
Excessive convexity mm h < 1mm+0.1b, max 3mm
E=Aol == PN
ISO
Incorrect weld toe : a=110° 5817:2014
Excesglve Throat - h < 1mn+0.15a. max 3mm
thickness
— 15 —
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Table 2.70 2 A0 AIEE HIIID 2A2 S/ SEX, "oty
LEEFLH AT,
Table. 2.7 NDT method and acceptable range
A BSF SHEX| Ol
HAREAES Z2e AS KS B-0816
ASEAAIS Z2e AS KS D-0213
ZSIEAAE Z2g 20| < 6.0mm KS B-0896
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Gr.A2l IE A0l &Hgotlth
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Z MFGIKCH Fig. 2.6 Alg@EH a2 LIEIWI SO, Table.
2.801 AIEHEHS RAZ LIEIHHALE.

El HIAIO
S o=m=

Fig. 2.5 Tensile test equipment

_18_

Collection @ chosun



Y
Wt

80mm
— ' 12mm
£
£
17 IR
-
12mm
' 432mm
Fig. 2.6 Configuration of tensile test specimen
Table. 2.8 Dimensions of tensile test specimen
Standard T W R = 8w L Force(kN)
ASTM E466 12 28 224 84 235.7
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Fig. 2.7 Configuration of break test specimen
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2.3.5 2% AE
A& SHO0= Fig. 2.80 UEIYH Akashi it2 HM-112 HIHA BE Al
JIE AIZ26tQCH &01&d 22 50um0|04, 136° CHOIOI2E Hlctol&E Xt
£ A205ULC.
ot 28R HHZE HEUGIH HADSHACH Ot= #400
#4000 =22 AHOIst =, Diamond
&2 A, Nital 4% =

i
0
nio
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paste 9um, 3um, {umE 0|2
AHO Z 25 ~ 30sec =02t A AIGHC.

Fig. 2.8 Micro vickers hardness test equipment
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2.3.6 OIMIXS 2E
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Table. 3.1 ISO 5817:2014 quality levels for imperfections

Type |

Type |l

Type |l

Groove

0°/ 0°

Cross section

0° / 45°

45° | 45°

h(mm) None None None
Undercut

Level [B] [B] =)
Incorrect degree 138.851° 139.790° 133.93°
weld toe Level [B] [B] [B]

h(mm)
Excessive S None None None
convexity Level (8] 8] (8]
Excessive | p(mm) 0.155 0.35 0.478

Throat

thickness | -€Vvel [B] [B] (8]
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REPORT OF PENETRANT TESTING
(AHHSESYTALDM)
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Report of penetrant testing

MAGNETZATON | - DRECTON GETIATON R

ey [ el

| e fourur i OAC @) WOC @A)
1 Noreseno. i

oo O erescen)

REPORT OF MAGNETIC PARTICLE EXAMINATION

A e
A

O rsGrnd mASMIC

APRYING CURRENTIS 281
- Contaie) O ReshalsR)

QuPENTES)
s
MODELNO, w2

CuRReNTR)
v

HACK UG OO B =S )
BLACKUGHT SIRNO @O Y EAZ)

BAGK GHT NSV H2p1= 251
100 0w

ooz seAcGo1Z)
wos 36 mNCH

MAGNETZATION
O Ves@2) W No(EES)

mozs s ova

[ wrcccane

o 2 an

OATE OF REFg:

_ REPORT OF MAGNETIC PARTICLE TESTING

‘RELATED PICTURE. - SPECIMEN *
MAGNETIC TESTING RECORD
N

T BUILT UPERAME
NO_246)

sz M SERVICE CO.

Fig. 3.2 Report of magnetic particle testing
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REPORT OF ULTRASONIC TESTING
(ESHEYUNLDH)
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Fig. 3.3 Report of ultrasonic testing
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o 229 NHaE M (Type (IMA), Type I(SHHIMA), Type II(LSH
OIE ATE DEDHI| 25t ASTM E466 CIEAIE A
X

Fig. 3.4= Type I(2IH&)2l Stress—Strain Curve, Fig. 3.5= Type |I(EHH
&) 2l Stress—Strain Curve, Fig. 3.62 Type I(ZHIA)2 Stress—Strain
CurveE LIEHHRALCE Fig. 3.70A= Type (RIMA), Type I(EHHIHA),

Type (ZHIMNA ) NS A Stress—Strain CurveS Hl ot AL

Table. 3.20l= CIEAIRCS ZgtS LIEHUALCH 1E AIE2 Type I(RH
[w;

A), Type I(SHSHIHA), Type I(KHINM) B2 23|84 AAIGHALH.

Type (R A)S ZAUNM QUE2E= HIt 461.446MPasS LIEHLH UL
Type II(EEHIHA)Ql ZAUAN B2 E= HAg 459.846MPasS LIEHH AL
Type (LML)l ZHUMN UEH2E= A 461.231MPaz EE R
ZIHIEZE= HAEAE X010 OCHK SIRel 2 e Z2HUHA =2
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Fig. 3.4 Stress—Strain curve of T—joints (Type 1)
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Fig. 3.5 Stress—Strain curve of T—joints (Type II)
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Fig. 3.6 Stress—Strain curve of T—joints (Type IlI)
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Fig. 3.7 Comparison of Stress—Strain curve (Type |, II, III)
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Table. 3.2 Comparison of tensile strength of T—joints (Type I, II, III)

NE | NEII | 9o | Z06tE | AVAE | =0 | #=AE
G mn 2 kN MPa kN MPa
Typol | 861248 | 3643 | 1661 | 46601 115 | 31282

THE ) 2856x1240 | 354.14 1618 456.881 106.4 300.446

Yot 355285 | 163.95 461.446 108.95 306.635

28.56x12.48 | 356.43 166.1 466.01 1.5 312.824

SN | 2856x1240 | 354.14 161.8 456.881 106.4 300.446

Yot 355285 | 163.95 461.446 108.95 306.635

28.56x12.48 | 356.43 166.1 466.01 1.5 312.824

SEME | 2856x1240 | 354.14 1618 456.881 106.4 300.446

Yot 355285 | 163.95 461.446 108.95 306.635

Fig. 3.8 Fractured specimen after tensile test
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Fig. 3.9 Fractured specimen after break test (Type 1)
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Fig. 3.11 Fractured specimen after break test (Type IlI)
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Fig. 3.12 Hardness measurement points
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Fig. 3.13 Hardness distributions of T—joints (Type 1)
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Fig. 3.15 Hardness distributions of T—joints (Type III)
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Type Cross Section

Type |
(2IA)

Type |l
(HEHIMNA)

Type |l
(KHINA)

Fig. 3.17 Cross section of T—joints
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Type Weld Metal H.A.Z Base Metal

Type |
(SIHA)
Fig. 3.18 Microstructure of T—joints (Type 1)
Type Weld Metal H.A.Z Base Metal
Type |l
(EHEHIHA)
Fig. 3.19 Microstructure of T—joints (Type II)
Type Weld Metal H.A.Z Base Metal
Type I
(ZEHIHA)

Fig. 3.20 Microstructure of T—joints (Type III)
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