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Recently, careful attention has been paid to additive manufacturing for metallic components. Additive
manufacturing will be effective when a small amount of metallic components are necessary in short time. Additive
manufacturing equipment for metallic components showed higher cost than that for plastic components. Therefore,
cheaper methods have been recently developed. This report will focus to metallic components. Activity for utilize
additive manufacturing in oil and gas industry and examination of corrosion performance are reported. Key points
of producing superior corrosion resistant alloys metallic components by additive manufacturing will be discussed.
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Fig.1 Appearance of Additive Manufacturing equipment by PDF. (a) SLM (Selective Lazer
Melting. (b) EBM (Electron Beam Melting)”
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Fig.2 Appearance of Additive Manufacturing equipment by DED”
Thb.
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Table 1 Mature product of 3D printed metallic component in
0il and Gas sector modified by published report”

Components Method Materials
Disc, LPBF 718,
Ball, 625,
Gate, CoCr,
Trim, 316L
Seat,

Seals in Valves
Blades in Pumps, LPBF Ti,

Compressors 316L

Impeller in LPBF 316L,
Pumps, Duplex,

Compressors 15-5PH~*,

17-4PH,
718,
625,
Al

Impeller in DED 316L
Pumps,

Compressors

* : Author modified to 15-5 due to seemed to be typo(Original description was 15-4.).

MR & B

Table 2 Demonstrator completed product of 3D printed metallic
component in Oil and Gas sector modified by published
reportg)

Components Method Materials
Disc, DED 316L,
Ball, 625,
Gate, 718
Trim,
Seat,

Seals in Valves
Impeller in Pumps, BJT
Compressors
Guar in Pumps, BJT
Compressors
ICD, LPBF 718,
Flanges, 625,
Back up ring, 316L
Reamer Shoe,
MWD/LWD,
Seals,

316L

17-4PH

Connectors in
Oilfield Tooling
Separator, 316L,
Pressure Vessels, Hynes230,

Cracking Catalyst, 625
Heat Exchangers,
Under Hot Pipe
Corrosion,
Pigs and ILI tools
in
Petrochemical/Pipe
line

LPBF
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OHIRE F L0, B S N5 BRI 5 L6
M3 5 2 & % H 2 TR21522 : Corrosion Testing
for Additive Manufacturing & \» 9 BH & %75 LIFTES)
U7, HARMIZIE, W304DOT Yy VTR OES)
WCEHEELTZML, # 400 o Additive Manufacturing
DT T 5 LR PR EEHA, NELEL X
B = A LR, MR, TR, RO SN
mEDIEFEOUBNPLF LD, ZOLWHOF LO»
5, Additive Manufacturing {2 & Y B4E & W72 58 & O Tt
AT 2 56 08, HEN, SBROBEEL R
HMTi#mL, LRA=-NMIFLDL ZOLR-LOF
77 MHUE 2023 4F 11 AIZ5E L, LY 2 —RBIZARH S
NBZTFETHA. 7B, HHNEICHETS XD SR
B A ERT WS,

EXDHZOFEFHIIBML, WL OOk E A L,
B L7, 2 @ T Additive Manufacturing % ¥
RTHIZTEELEZLZLINEEZRNTS.

Fig. 313 A2 7 ¥ L A8 Ol &2 3§ 2 BFJE okt
CEREFTEBIVRBRERE LI LD DDOTH 5.
Additive Manufacturing |2 & D #E S 7= 27 L A4
BRI OEFEMRT H72DICENTH A, HERT
A —2AFF 4 FRAT ¥ L A 316L 2IERIICE
<, Mt~ 7 vH 4 FRAT 2 VA, MR
AT vV ASIOWEES RS S s, RO K% FEEHC
T2HEDE L, MROBIIGHIRMAD S 5. Wik
H: & L Tl SLM (Selective Laser Melting, L —#—%f#
JH L7 PBR) B CTH 5. RS IELY &4 5
BhSw, B, A7 VL AMUSNOEIREONTE L KA



Vol. 73, No. 2

\Z47H M, AMPP activity TR12522 T30 AL E] Ni 2&
&4 o Alloy 718, Ti &4, Al&4, CoCr A&EMMET
EINTW5,

Fig. 4¥13 SLM (2 & b #43% < 7= 3161 (2 BJLF % 5
Z 728 & O MnS A FEW O BT AR Y4 72 0 F o &bz
IRL72bDTH5. BiEkEE, H5Id 1000C LLT D2
ALEECIE MnS A EMNERED Sz v, 1100C 2L Eo
BAL T MnS MEWDSZEO S b, BALPHEE R 134
$5 WA Y720 O MnS ®IZHMT 5. ZokRA
IR EE S M TIR W R gs,  Z0diBER (10%-10%C /sec
PLTF) &7z SLM 85 £ £ o 316L 13 #4112 IR P
BRIRETH DD, L) EROBIHEZ L 2 55138k
D EHAREEICE S W T A R EE I ONTWE Y,
B, BtWRONMEWIZEE T F, B¢ XTTH
FERFER SNz 72720, 1000C LT @ BALEEC I
Mn-Si-O T - 7275, 1100C Ph_E T3 Mn-Cr-O 25 5
nrz-.

IS SIMIC & b #5E S 7z S16L(BVL A | 2 &
) ICEAM EIA T, #iLo 0.6 M NaCl K& TH
T th# 2 17 2 vy, Breakdown Potential 2 ill5€ L 7
W% Fig. 51K T. KoL error bar 13474 &
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Fig.3 Distribution of corrosion studies in terms of stainless
steel, process and environment. (Reprinted with
permission from E.J. Schindelholz, et al., Corrosion 77, 5
(2021), ©2021, NACE International) '”
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Fig. 4 Effect of heat treatment conditions on the number density
of MnS inclusions in the SLM produced 316L SS™
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Fig.5 Breakdown potential obtained from polarization curves
for the heat treated SLM produced 316L SS specimens in
0.6 M NaCl solution at room temperature, Error bars
represent the standard deviation obtained from at least
five measurements'™
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Fig. 6 Pitting potential of SLMed 316L stainless steel after heat
treatment in 3.5 wt% NaCl solution at room temperature“)
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Table 3 Key point from the view point of corrosion performance

Number ITtem Remarks

1 Post Heat Rapid
Treatment solidification

2 HIP apply Internal defects

such as pore

3 Effect of -
Oxygen

4 Selection of
powder
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