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Plasma Transferred Arc(PTA) Surfacing Process
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Table 1. Comparison of several hardfacing processes
Capital Material Deposition
Process cost restrictions Bond Versatility ~ Heat input rate, kg/h
Laser . . Very low
(automated) High None Fusion Good and local 0.2~7
PTA Some preheat Fusion Good Hight but local 2.5~6.5
(automated) required
Detonation (D-Gun, = Forge Poor Very low, zero 2~8
Jetkote, Flare)
Plasma spraying - Liq/sol Good Very low 0.5~7
SAW {automated) --- Fusion Poor Low 5~25
TIG - Fair Excellent Medium 0.5~3.5
MIG --- Fair Moderate Medium 2.3~11
Flame spray/ Only low Fusion Moderate High but 0.5~7
fusion Tw alloys uniform
Oxyacetylene Needs substantial Liq/sol Excellent High 0.2~2.5
preheat
Shielded metal Low --- --- Excellent Low 0.5~2.5
arc (manual)
ol 93t} HAHT. Figure 19148} o] &= EA vdedoh 3%8S Eolv] 939 plasma
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Fig. 1 Schematic illustration of PTA surfacing.
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2.2 PTA 3%
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Table 2. Comparison of surfacing process”

Manual Manual
OAW GTAW Manual PTA
Dilution 1~3% 7~10% 5~7%
HAZ Wide Wide Narrow
Deposition |0, 9kg/h | 1.8ke/h | 2.5ke/h
Consumable Wire Wire Po“\;\(/iiiz or
Operator . Low to
skill High Moderate moderate
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&
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Fig. 2 Degree of dilution as functions of main arc
current and deposition rate for different torch
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Fig. 3 Dilution as a function of main arc current at
different deposition rate and plasma gas flow
rate
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Table 3. Nominal chemical composition of
conventional alloys for PTA surfacing”
Elements
Moy | C C B S W Mo Fe Ni Co
NiCr-B | 0.5 120 22 3.7 - - - Ba -
CoCr-A | 1.1 28,0 - L1 45 - - Bal
CoCr-B 1.4 29.0 .4 82 - - - Bd

z7bsta ook H AdAvlY] nES, 13
o ot 2 AME A o] TMEE A HEA V&S FE
oz A4, UrteAe] RESA AT
of whe} Cro] 50% 149 CrNiA| &5 /s 4
9% 9l=d Mo, B, Sio] = HrtE Aoz 7]
Zo] FrEEud vlsiA 1 EAo] $538A Ve
Uz o, o] Fg9 nAzAe Crdd 344
22 o glon TAHAL Cr, Nio] 2 &A% |
A3 CrBE o) FolA 71& &7 (NiCr-B, CoCr-A,
B) ¢] A%} 7o FFoIAth. £HA A UM E
CoCr-A, B$} zZ+gton] NiCr-Bell wlsixe #4
248 EAS RAFEAn FAJAAS WA
QoM E F& ANE BAFch FH WHES
Hqe 71Ee) g 5% 435 JeEadd
(Figure 4).
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Fig. 4 Wear test results
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Fig. 5 Result of wear resistance test for different

size of carbide.
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Fig. 6 Hardness profile of a coated ball valve,
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4.2 Ball bearing
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4.3 Turbine blade
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Table 4. Chemical composition of alloys for surfacing of bearing (2)

Elements
AMloy C Cr B Si W Mo Fe Ni Co Others
NiCrBSi 0.75 13.5 3 4,25 - 4.75 Bal - -
CoCrWC 2.6 30.0 - 1.20 13.0 - 1.00 - Bal -
CoCrMoSi | 0.08 17.5 - 3.40 20.5 - 3 Bal -
FeNiCrC [1.3~1.9 15.32 - - 2~4 3~4 21.55 15. 30 - 7

KBS EEEE F14% F28. 1996F 4H
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Fig. 7 Variation of maximum bardnessas a function
of main arc current.
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Fig. 8 Variation of erosion rate as a function of
impingement angle for different main arc
current,
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