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The Effect of Current and Preheat Temperature on Structure and Hardness
of Stellite 12 Alloy Overlayer by PTA Process
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Division of Materials Science and Eng., Pukyong National University, Pusan 608-739
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Abstract Steliite 12 alloy-powder was overlaid on 410 stainless steel valve seat using plasma transferred arc(PTA)
process. Variation of characteristic of microstructure and hardness of deposit with current(90~150 A) and preheat
temperature(R.T.~400°C) was investigated. Important conclusion obtained are as follows;
All welding conditions used produced a sound deposit layer with no defect in single pass welding. The maximum
deposit had 4.0~4.8 mm in thickness and its bead width was increased with increase of current and preheat temper-
ature. The deposit showed hypoeutectic microstruture, which was consisting of primary cobalt dendrite and net-
worked M,C, type eutectic carbides. The amount of eutectic carbides was decreased and its dendritic secondary arm
spacing was increased with increase of current. Hardness of the deposit was decreased with increase of current.
Preheat temperature up to 400°C, however, showed little influence on the hardness and microstructure. The hard-
ness was also influenced by diluted Fe content near the interface in addition to microstructure and dendritic second-
ary arm spacing. Hot hardness at 500°C showed higher than 300 HV.
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Key words: Stellite 12 alloy-powder, Plasma transferred arc(PTA) process, Deposit, Current and Preheat tempera-
ture, Hardness, Eutectic carbides, Dendritic secondary arm spacing
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Table 1. Chemical composition of materials used
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. Chemical compositions (wt.%)
Material - -

C Si | Mn P S Ct | Ni | Co| W | Mo | Fe
Stellite alloy No.12 (Powder) 1.86 | 1.29 | 0.46 [0.001|0.013| 29.7 | 2.78 | 52.2 | 9.71 - 111
Base metal (STS 410) 0.14 | 0.38 | 0.54 | 0.033]0.014 | 11.7 | 0.30 - - 0.13 | Bal

Table 2. PTA processing condition
Transfer . .
Preheat Voltage & Nozzle-base Powder Travel Argon gas .supplmg Nominal
Temp. Ampere metal distance | feeding-rate speed (Vmin) heat input

°C mm 'min mm/min /mm
e \Y% A (mm) /min) ¢ ) Pilot | Shielding | Powder & )
None(R.T) |22~27[90~150 5 60 88 2.2 2.2 20 1.3~14
100 21~26190~150 5 60 88 2.2 22 20 1.7~1.8
200 22~27 [90~150 5 60 88 22 22 20 2.1~23
400 22~26 | 90~150 5 60 88 22 2.2 20 2.6~2.7
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Fig. 1. Crosssectional macro-structures of the overlaid
deposits with various currents and preheat temperatures.
(Preheating; a: None(R.T)), b: 400°C)

3.1. BaE&e] M

Fig. 1& YHAES] 71zlE]] ©og A3y &
g9l g dugds veld Roltt 8RR
dELE wgl] e BA 419 2719 849% Ao
FAY Xole =22 gol WA, H=ET v
AFERe] 22 AF9) Ay} /1% we)
o] I7Rke A%E eI 93 844 84%
9 Hg FAE F 40~48mme|Ron, Ak
Tl de] gl AAF §A4o] olFolze e ¢
= Sl

3.2. BY&e| e DjMI=E|

Fig. 2= W79} dgexq w& S4498 =9
@ PHEAS SEMOE UePd Aolt}. §45e A
BAHR] olgA Sz E Rolx YeH|, BA $u¥
27 vCo FAR 714 U] Fgukgoz ¢
3 FAZRAR] vCodF FAVF3Le EASE 18
ZMNetwork) %] THUE] TPEE o]FoA
SIH4L. $49F2] +448 Hele St A A%
2Apele] AdolM Fagnzy, aun FYRe ¥
THE F2 A APl ol FHg R

Currenl]  preheating: NonelR T Preheat Temp.: 400T
¥
%
-degs [ '
. ’
!
urface

Fig. 2. SEM micostructures of the overlaid deposits with
different currents and preheat temperatures.
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Fig. 3. Dendritic secondary arm spacing of the overlaid
deposits around center.
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Fig. 4. Effect of PTA current and preheat temperature
on eutectic carbide area ratio(%).
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Fig. 5. EPMA results of Fe element of the specimen
overlaid with stellite 12 on 410 stainless steel(preheating;
none(R.T.)).
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Fig. 6. XRD result of an as overlaid deposit(preheating;
none, current; 90A).
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Fig. 7. TEM image of an as overlaid deposit; (a) bright
field (b) key to the SAD pattern.
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Fig. 8. Crosssectional microhardness profile of the spe-
cimens overlaid with stellite 12 on 410 stainless steel.
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Fig. 9. Crosssectional microhardness profile of the speci-
mens overlaid with stellite 12 on 410 stainless steel.
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Fig. 10. Temperature-variant hardness behavior of PTA
processed stellite 12 overlayer.
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