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Abstract

The Plasma Transferred Arc (PTA) overlay welding method is lately introduced as one of the most
useful surface overlay method of the engine component. In this paper, the overlay welding on the SNCrwW
heat resisting alloy was conducted by the PTA overlay welding process using the super alloy powder. The
characteristics of the overlay layers were investigated through the metallurgical and abrasive test.
Experimental results showed that the overlay on the SNCrW heat resisting alloy surface was successfully
made without hot cracking. The friction wear characteristics of the Co-base Stellite 6 overlayer were most
superior. However the abrasive wear characteristics were most inferior in the Co-base Stellite 6 overlayer.

Key Words : PTAW, SNCrW, Abrasive wear, Super alloy, Overlay

o1&Hn Yt
LM 2 Wet7)e] MugEe dadvdl ass mA
B nREAN 5 - vho] o} wEeN AAHlE
W WG e S TR Relldl AgE o oo ot TR v we el A
_ 7 BAYEL7] wol] AAtulR (Abrasive Wear)573¢]
E REMIEE Y9Y = UA7] 2 2BES] 2 :
_ I WS F8 S oldd AHEE BN ALesE
Gite AR AR Gk olE G AEe T T
A 2o aAlel) Wgel ole) gy g g o e AN BUSEE PTAPlasma Trans
s gidlo] W Zgahth 2w A WHozL ol ferred Arc Welding) He] g8 o] €52 it} PTA
W o vhsel el & geela ege] Ul ST ERANE SO v A w2
8300] <)% AUANE G P Azl AgE g 5 T 9T b dEw gu. e
Ho i) 1 AEEW 9 Aol oZe mme WAkl & A4 miE 5L o7 AEA|
A cte FUAAALE AAske el Al of Al e ARlA ol&H L e PTAH 23]

312

Journal of KWJS, Vol. 27, No. 3, June, 2009



ZUEEFEE 9t PTA eHdolfe A vir &4 4+ 81
Table 1 Compositions of experimental materials
(a) Experimental substrate
Compositions | Ni Si | Mn C Cr W Co Ti Al | other
(wt%)
SNCrW 65.75 | 10.0 1.0 1.0 0.25 20.0 2.0 - - - -
Nimonic 80A 1.5 73.0 - - 0.05 19.5 - 1.0 2.25 1.4 0.1
(b) Experimental overlay powder
Compositions | |\ | oo | Mo Nb | Ti | Al | Fe | C | other
(wt%)
Inconel 625 21.5 61.0 - 9.0 3.6 0.2 0.2 2.5 0.05
Inconel 718 19.0 52.5 - 3.0 5.1 0.9 0.5 18.5 0.08 0.15
Stellite 6 30.0 1.0 61.5 - 4.5 - - - 1.0 1.0 -
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Table 2 PTA conditions used

Speed 0.555 r.p.m
Current(A) 115A

Pilot gas(Ar) 2.5/min
Powder gas(Ar) 10/min
Shield gas(Ar) 22.5/min
Powder feed rate 45g/min
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Fig. 1 Schematic of abrasive wear teat

Photo 1 Abrasive wear test
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Fig. 2 Results of hardness tests with various
overlay materials

32 2tz 0|F2o| oAt OlHEM

Fig. 32 o[d9] A7elx ¥3l &d 2 f=3A(Pin
on disk) el el vHEAE & Aol o] Az}
of espd 7|AAe] Aelle SNOrW 7F 7 2
nPREE Hola glon, YrYrixe A7t A §
& ulnEs Holm 9} gz SNCrwulg7Z =4

Journal of KWJS, Vol. 27, No. 3, June, 2009



ZYETTE T gk PTA eH#e]ie] Axb wir 54 A3 83

045 35
0.4
0.4 0.37
0.35
0.35 K] L |
B 03 il 0.27 T ] o~
i i
§ 0.2 0.1 T{G
= 015 K] — = g
0.1 1] | |
0.05 11 | |
o eml Vol Vo
Nimonic 80A SNCrW  Stellite6  Inconel718 Inconel625
Stellite6 Inconel718 Inconel625
Fig. 3 The result of friction wear test I non heat treatment
M post heat treatment
post-weld heat treatment condition
3 2.86
vy Stellite 6 620C 10hr.
2.5
2.5 K 2= 2.34 237 Inconel 718 620TC 5hr.
915 W -
et - Inconel 625 620C 5hr.
oo
2 B | ] . ] || Fig. 5 The result of abrasive wear test
% 15
L1 | | [ | | [ _ —
- del ApdE EAAE} A1 Be sddo|Ee 7
osk I I 1 1 IH ol 7P B ARfHelA o|=2H S Holx Slth
Photo 3& AR Al@S AAsta & Fo 2} A
0 Nimonic 50A SNCrW  Steliteb Inconel718  Inconel62s Aol FHS Auje=E & 3 Aot}
Fig. 4 The result of abrasive wear test o] Alzld] <ot xHglo|E A|FHe Ao 7#

ARA veht glef o 2 A
o enfelolelrE Ldeel Bl T 42 vind gegqles woEd. weld PTATH 3 3
o] Yehhs #7445 Holx Sitt. o o

ER Fig 4E ¥ APl B damEAganE
WOl Folt), of ABe] Sl AUl AT B

o nREg Holx 9tk

Fig. 33 49 2zjo] oapd wlavimsl Aatulw
o] g2 A9E Holth, F Ao s A=t
Vg we 2RPolEdA Urhegel 14 $5al
Uehiu, dxmliore sdelo|EdA 7 dodt
nh B8 Holths Aol

o4t 2 Az ool A7VelN WA AplHe]
A EXT 22 S Hel Aolth = Aulge|Ad Al

=

A

Stellite 6 Nimonic 80A SNCrW

Photo 3 Appearance of the surface of post abrasive test

KIS - TRAEEEE 274 3%, 20094 61 315



84

Z1odA] . _aoﬂ% . o]z(}_g_ 7&%5:_

H Ao ofsf AxmtE SAo] /hAE e AL
THe eHgo] ZHE"HH 27) g 7]7el el AR
2 7 oy MasCs @ wsh=e] 34,

o] NEAFY o] e AR ARHY o] =Y
F3go moAe AR A Wl Al dEiAe o
g A7t Bea’

O

-

.
y E=y A

4, &2 =
SNCrW g7 #Ho] ~deto] E(Stellite) 6, ¢!
4 (Inconel) 625 2 <1=d 7189 U I7 &
= o]&ste] PTASHHe ] T4 oa ool &
A AAsta ool Fo g 224, HAERs)
2 A2tulw (Abrasive Wear) Al@S 4

Q8.

3 Ay
@ ouglol o] g A S Arlslel, 9AP o
& zabeldeh. 7 AvE Hes et ek

1) SNCrW &7 Aol PTA o3 2 dd=
eHge] dA Al YEY(Nimonic) & ZAZ WA
el vlel dslatde] By glo] Add §H%E &
Y

2) Wd7d wdd g€ el Fof Axe ~d
golE eufeo] o] 7P w3 AAvEL S4E 29
ol E eufelo] Fo] 7MY B vlEgES Helrh

3) SNCrW &% = el @49 2hgd=

316

ool 2 EAld Hlsl, Aatel] o3 mfRgro] o
Z7hant,
) Ao ofs] eHeo]Fe] nr E/do] A=
¥ 1wk 2deelE 67490 A1 AR e
it
&1e e
1. B. S. Lim, S. H. Hwang, C. J. Shur : A Study on

the Formation of Functionally Composite Layer on Al
Alloy Surface by Plasma Transferred Arc Overlaying
Process. KWS, 17-5 (1999), 107-112 (in Korean)

2. B. H Yoon, C. H. Lee, H. J. Kim : Wear Behavior
of Plasma Transferred Arc Deposited Layers for
Ni-and Co-base Alloy, Journal of KWS, 19-5 (2001),
92-99 (in Korean)

3. Y. S. Kim, Y. G. Choi, K. R. Lee : A Study on the
Characteristics of the Ni base Super Alloy Overlay
Layer by Plasma Transferred Arc (PTA) Method,
Journal of KWS, 24-3 (2006), 255-260 (in Korean)

4. Korea Welding Society @ Handbook of Welding &
Joining, (1998), 207 (in Korean)

5 .M. S. Kang @ A Study on the Friction & Wear
Properties of the Nimonic 80A Superalloys Overlay
Layers by PTA Processing with Heat Treatment,
(2005), Thesis of Master degree of Graduate School
of Korea Maritime Univ

6. KWJS : Hand Book of Welding and Joining (2008),
369-374 (in Korean)

Journal of KWJS, Vol. 27, No. 3, June, 2009



