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ABSTRACT

AZFDI| OHAE =2 HEso OE
SHLZ0 28 AR

Young—Seung Yun

Advisor : Prof. Joo, Sung—min, Ph.D.
Department of Welding and Joining
Science Engineering,

Graduate School of Chosun University

The drilling equipment of Hanjin D&B is manufactured in various
forms such as hot spring, ground water, architecture, civil engineering,
coal mine, gold mine. It has been used in many countries around the
world, and it is expected that demand will continue to be steadily rising
in the drilling market based on the potential demand of developing

countries.

Based on the technology accumulated for about 20 years in the field
of drilling equipment, Hanjin D&B is actively engaged in drilling industry
both in Korea and overseas. The sale of equipment is also continuing.
However, demand in the global drilling market does not increase and
demand is generated in the existing market. Therefore, it is not
significantly lower or higher than existing earnings. Hanjin D&B is
committed to technology development in the drilling market. However,
due to limitations in profitability, it is difficult to pursue technology
development. Thus, Hanjin D&B sought another profitable alternative.

HANJIN D&B Water Hammer for deep drilling has improved

— \/| —
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dramatically through the accumulation of technology over the last 20
years, but it lacks equipment manpower and skills. To drill deeper into
the ground requires a lot of time and skill because the body size of the
equipment must be much larger. When the size of the frame structure
is increased and the core drill head and water hammer are applied, it is
similar to that of existing equipment. It can also generate high profits.
However, since the evaluation of the integrity of the welded part of the
frame structure is most important, various welding tests are required
before the fabrication of medium and large equipment. Therefore, weld
integrity was evaluated in this paper through non-destructive testing and
mechanical testing.
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(3) M2 ¥ ZHH|
AE MEes stRICAHIS T 2XE2 HEU AIEE= Z2E SS4002
SIS AEECez dE8st Mol etdol st J|AHE 432 <H
2-3>1F <H 2-4>2F ZC}.
<H 2-3> SS4009 3ststd A&
SS400
Chemical composition(austenite)
© Mn P S
- - 0.05 Olat 0.05 Olat
<H 2-4> SS400°9 JIHE &&
f Yield strength Tensile strength Elongation
MIEISHTEL (kgf/om) (kgf/or) (%)
SS400 2,498 4,078 17
ZHIE AEEH AIE2EZ = FCAW S&EEHI= <O 2-8>2 &0 XA
O BA-500 2ES AI2oILH BA-500 g =M ZEHE(plant) &t
UM JtE 0l MESEHeE 8 S otLolH TSy 22 &80 UL
HRAXE Y XML SO =2 50| 2FHE S8 HESHT
- &Hel A2 HEotEs &H
- AlZ2(single) A0S At20l E&otH & HAH.
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<H 2-5> BA-500 E&J[2 AH

Division Specifications
Rated input voltage 380
(V)
Rated output current
(A) °00
Rated input
(KVA) 28
Output current range 80~500
(A)
Output voltage range 18~46
(V)
Rated utilization
(%) 60
Body(WxDxH)
(mm) 488 x 715 x 867
Body weight
(ton) 0198
— 19 —
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<E 2-7> FCAW (SS400 + SS400) & XA
Values
Welding parameter
22mm 2 X 30mm 27X
SHA L _ _
W) 18 - 22 20 - 24
A2
°=25 7T 180 — 220 200 - 240
(A)
B3ItA Coo Cos
d=34F ) )
(mm) 1. 1.
FCAW
285E
(mm/min) 120 100
Co, 7
@ / Min) 20 20
IH A 5 8
et 20KJ/Cm 29KJ/Cm
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« GROOVEDEGREE(D): 455
« ROOTFACE(F): 0~2mm

<8 2-9> 82 g& LAt
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AH(Magnetic particle inspection)

HI

2.2.4 &

AEgaBAle 2UEMAL ASEE Xzt MRS I AI”E =X Bl
= 2g S0l EMots 22 ANSEN dd= HE2 35401 SEAM
Of 220 S&X&0l SHECH[5] 0 M AIFES HHU XHES AHESHA
T SENE0 gdE 20 U201 S==H0 ANEH ZBg L= =H9
M3l So EMRSP, fAXl, L&, 2I| L Hel S ZAME = ULH[6]

(1) AIE&el

AEEaBAlE B AIZHEO0 Xztd = A= MEOINOF S AE Jtsot
M, AIE®E HAHU EMNols 2SS Z=ot=0 HIotCh[6] L8 HAIS
fIet XA0 Metd= AIEE EHUMSE =IO 1/4 21X 2010 EMHot=
HO HtZ2 &0 &Mots 2N ZE0| Jisotth. 2He DIAEt=2E &
S0 Ot HgotH, g4, AIgd2 371, Sol HHE22 F0E0l 80l
AL 20| Jtsott. HE822 He Z= MEN HE8E = A= A0| Of
Lict XtstE = A= MEOEH Mol T, AIgEe 28 =20 =Mot=
2SS ZEY = AN SER M AdHLE= Eoto)| fiMdeE TOE
SAE SO HAHGHH =ol0oF S0t 2l BAMEN [Metdes &8I0t &
== F20M Ot2(arc) Yoz AEBEO| &=&E Jts40l UACH[5]

Magnetic Magnetic
field lines particles

' Magnetic Flux
: 4-"""'-— In Legs of Yoke

Crack Magnetic Flux
Indication In Fart

<OE 2-10> N2EAHAL &c
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A(Radiographic inspection)
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<OE 2-11> A}

Radiographic Testing

Test specimen

Image quality indicator

'

Source

Radiation beam

Radiographic film with latent image after exposure
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2.2.7 B2 &

2 Al (Tensile test)

S 3T (SS400+SS400)2!1 22mmAIEH Dt 30mmAIEHS 2F ZEg=R9 o
2P AE EF=H2 UL} HESHE Mol AEs2 &3¢
£E M3AGtD RE &S0l AWS(DI=EE &30 HestXl HMAst=s As
SHo=2 SCH[7] 22mmAIEEHID 30mmAIZEHUIA 2828 2JHA, F 449
ANZBEES MAESALD, JIHE dst E84dS L0t2)] flof 3= =
HE2 SHIMADZUAL EHF-EG200JN-40L(hydraulic type)S ALE3IR2H,
WIN SERVO Z2EsS ALSSHACE & AIFEHEZ 0= E3l(AWS) 7
Zel AWS D110l et MAES ot ots &= 0.033333mm/sec2 HIA
EotALH. <O 2-14>= ZAHN 0= Bl H AFAES #HS LIEHU
UL [4]

E.‘&
c|

—“T'—+12mrn-|

20mm

IR—RIZ.[}D[}[}

T:22mm & 30mm

<8 2-14> QIEAIS &Hl & AIES| X
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2.2.8 =28 A8 (Bending test)

S 3T (SS400+SS400)2! 22mmAIE Dt 30mmAIE ] EF

g2 S87F9 HUUAN Zdots &= =06
ol= A& SHCZ &l S8R =28 AE
E, HYH 2 SUHZEAEH F1I0HK Fig. 3.3

O HI== THFOIA2H 22mmAIZE A 400, 30mmAIZEHOUA 404, S

Hel Al B =S MAGIAL. ZS8A8 sE2

5
Ch A& & 5% LI0IZ(nital) %S MZE
ol SESI0 RS MAROR GIN BEE

HOE OI&o 2mm / min2 &2 2

—
fm

AEE HHI2t SEAIEEHS RES LIE

/] O

2t
=

ol E&0I5%t

HSTAH WAW-2000H
£ 0I&ot 180° 3&

0
> O
m M oo
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2.2.9 %X A& (Hardness test)

S ZTH(SS400+5S400)21 22mmAIE D 30mmAIESl 2 MEs AT =

o YEE EHHUCE GlA STHD 018452 AWME

Moz BTt 22mm AIEED 30mmel ABBUAN 22 1

WA, & 20HE MHGHUCH OFSHAI(Akash)Atel 22 HM-1129] HIHA

S AEIIZ S0IZ2 WSS x50010, 135° CHOIOF2E T2t0IS Xt
S cC

>
N
>
P
Qi
O
(@2}
(@)
(@)
a
Pg
oM
10 o
MU >
N\
e
=
T
@
a 2
< o
= Z
HI 3.
o 1-3
fnromo mw
o >

g 2-17>2 ZZAIE0 AH2E ZHIS LEtY 210ICH [4]
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<Og 2-17> HIAHA & AIED]
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3.1 MT (Magnetic Particle Test) Z A} 21t

<Jdg 3- S
3-1>1F 201 AlgEe T=2EaZAE Al

o

230 22mmAlE &

b 30mmel AIEE —
o ‘jEMHaoql_EEIMEP. ACAR2 22mm AZEOIA 194, 30mmAIE & N
MEIRED F01E 2mm OlfASDZ AWS(DIZEHE 3) e

Ol 2H=ot ULt

P e o
< 3-1> N2 N
2 EFAA AL (MT, Magnetic Particle Test)
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<H 3-1> NZEAZAHMT) 2t

Collection @ chosun

Division Specimens Surface Defects Result
AHAEHZ 1.5mm
FCAW 22 mm _
o WS-NT-1 Q Z2&
A& H
SALA ®E. | aws(DI=gEE
3) JI1E A=A
2mm OlLiole=z
AC2! 1.8mm | IF0 L=
FCAW 30 mm _
o WS-NT-2 Q Z2&
A& H
SADX L3,
— 35 —




3.2 RT (Radiographic Test) ZAF 21}

NEBO A BE A

— O o

U
I
=
2

¥
=]
N
N
3
3
=
og

]

=

BOA <d8 3-2>%2 20| WS I S22 LA LUK I

CIRUCH JIE2 <H 3-2>2 20l 22mm AIZEHUA 2J4, 30mmAlIg®

20 ot =0 100mme 2I0HAE = otAl &

22 mm AlE8H 30 mm AEHE

<8 3-2> ZArd 5 FAF (RT, Radiographic Test) 25

=
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<H 3-2> ZAlY & ZAKRT) 2t

Division Specimens Surface Defects Result
IR,
FCAW 22 mm 2 A (A 1mm, 100mmée
A B WENT 1.3mm) 9 Zat 2MAE
SAC K| S, E DSt
EUD, HH

J

to oY OH

FCAW 30 mm 20H (=
NEE: WOTNIT2 ) amm) o 2 |
=e - =% | 3) J1=0 B,

LA &S,

mm. | aws(ozgx =
2
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STANEH St EZ A Z2hesE <HE 3-3>0 LIEHHA20, SS400= 0l

Zold S| &S 22mmAIEEH ) 30mmel AIE@EHo 2% JIed2
2 SS4002 M2 KSIIEZ2 0=Edtl= Ao =2 LIEHSLE.
<H 3-3> MEHo glst8d2 Z2UE (H42 : %)

Divison C Mn P S
22mm Al & ™ 0.021 0.015 0.041 0.040
30mm AlEH™ 0.022 0.012 0.039 0.042

KSJI&= - - = -

_ eSS gelis 0.05001 a5t 0.05001 3l
(100mmolat)
— 38 —
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3.4 ANIg8 FEAE 21t

0

AEE 22mmet 30mmel CIEAIE Zill= <E 3-4>%F 220, 22mm Al

FHO AT = BF 460MPa22 AWS(O0I=2E&E3l) o

OlateE LIEtHCH, MEHEti= <O8 3-3>0 LIEHLHATE AIZE 30mm
2o ClBAEE B 464MPalz2 AWS(OI=EXE3Sl) otstXl 400MPa
ooz LEIECH, DIHEHEE=E <28 3-4>01 LIEHHACH 22mmet
30mm Alg# 2% 22 JlE UFZEQ 407MPag &=IotU2H, 2=
ANgE0l dditile 2eE otLtel S S Lot ZMFO0A THEE

<H 3-4> SHE SER UEAE 21
Division Specimens Breaking mode e, e

(MPa)

WS-TS-1 BS breaking 458

22 mm Al&H WS-TS-2 BS breaking 464
Average - 460

WS-TS-3 BS breaking 468

30 mm AlEH WS-TS-4 BS breaking 460
Average - 464

-39 -
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<8 3-3> 22mm AT AIES| I S EN
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<8 3-4> 30mm AT AIES| I S EH
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<dg 3-5> 22mm =& Al
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<JEg 3-6> 30mm =& A&
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ANEES BT AIE
e AEFXEet 3
[ — =
- O

S ®UNOZ 200HVE X O HAHO
2

Zi=E <H 3-6>0 220, <O 3-7>= 22mm Al
Omm Alg®ol ZE2EZE UEHHD JUCH Alg®ol &

S 20IX &AL

82 2t9] A&X=E & 45HV0IH 2 2EE EUS W I
ZaA0 A 45 2 ofEH0l s W22 B0 Ysd SHRE BHE
<H 3-6> ZEAIE 21
Division Specimens Measuring line AR
hardness (Hv)
BM (Middle) 108 Hv
22mm Al ™ WS-HT-1 HAZ (Middle) 130 Hv
WM (Middle) 152 Hv
BM (Middle) 110 Hv
30mm A& H® WS-HT-2 HAZ (Middle) 128 Hv
WM (Middle) 154 Hv
— 44 -
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300

BM HAZ W.M HAZ BM
250
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= @
= =297
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8 150 MKN
100 ‘*FHZF‘;Y( E
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20 10 20 10 20 (mm)

Distance (mm)

<O 3-7> 22mm AIE& 1 30mm AlEEHS AE
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