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Hardening Characteristics of Aluminum Alloy Surface by
PTA Overlaying with Metal Powders(II)

—Hardening characteristics and wear resistance of thicker surface alloyed layer—
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Abstract

The thick and hard alloyed layer was formed on the surface of Aluminum Cast Alloy(AC2B) by PTA overlay-
ing process with Cr,Cu and Ni metal powders under the condition of overlaying current 150A,overlaying
speed 150mm/min and different powder feeding rate 5-20g/min.

The characteristics of hardening and were resistance of alloyed layer have been investigated in relation
to microstructure of alloyed layer.

As a result, it was made clear that Cu powder was the most superier one in three metal powders used
due to an uniform hardness distribution of Hv 250-350, good wear resistance and freedom from cracking
in alloyed layer of which microstructure consisted of hypereutectic.

On the contrary,irregular hardness distribution was usually obtained in Cr or Ni alloyed layers of which
hardness was increased as Cr or Ni contents and reached to maximum hardness of about Hv 400-850 at
about 60wt% Cr or 40wt% Ni in alloyed layer.

However the cracking occurred in these alloyed layers with higher hardness than Hv 250-300 at more
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than 20-25wt% of Cr or Ni contents in alloyed layer.

Wear rate of alloyed layer was decreased to 1/10 in Cu alloyed layer and 1/5 or 1/3 in Cr or Ni alloyed
layer with same hardness of about Hv 300 in comparison with that of base metal at higher sliding speed.
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Table 1 Overlaying condition
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(A (A) (a) Ten/Ter . )
(g/min) | (mm/min)
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ifg gég 80 75/25 150 gas gas gas
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200 295 0.5 2 16
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Fig.1 Microstructures of Cr, Cu and Ni alloyed beads in middle zones at different powder feeding rates.
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Fig.2(a) Hardness distribution on cross-section of Cr al-
loyed bead at different powder feeding rates.

KEIREE G, B128 $45 1994F 127

el zel7t i FHoh ol AL FFEE AAM 7
Aj 2F o] Ao|X A ¥ Cro WA 28 F&31
gl U TE FHFEER CrAl) 22 dAF
Q7] oz AzZtEch W FFHEe ¥AH 2
Be yRrEgs ZAxv 9o Feks Jehhglen,
AL CrEZ(¥F 7197 Al(W]F27 e v F
kel oF Cro] vlaz fWAe g¥goz Mzt

(b) Cuts3ts

o= ELFFFN YAME HE3F9 FHe
e S8AARAA A9 FYF Hehe HAx &
25 vepdth £E2FFF 5g/mindl A< olF 3
ZA(g+E)2.2M AxE ¢ Hv 120~180°1 At}
T 10g/min °l’deliMe 2 ZA ¢4 (Hv 400~
600)70] F&do X U3A 2atE AFAxHo
A, E23EdEe FUbdE BPdta 1 JEE Hy
250~330 2 ¥33l= AFS-HYGY. A1HA
A &3 EPMAR % 240l 93l Cutta3t&dMe
Z Bagaagel oA v= g e Cud ¥
Xl Wavt glo, o] Wi $FFFUY A
BXT A9 4B @& Jeie Aoz A4dEd,
oJAL Cu(¥ZF896)7F EA AIFE e vFae
AT Qe 2AAH AAAM AT JEHe F
A3 (3 %4:33.0% Cu, 3HLE 15480)8 ¢

AC2B{(10mmt)+Cu powder , PTAW : 150A , 150mm/min

T T T T T T v T T
- Mark Powder teeding 4
» rate (g/min)

o] 5
800 Y n —
[m] 15
o v 20 -
FB8: Fusion boundary

600 Measured line

|

400+ .
N B
/ (15,20,

=N a V/V\
| OL NalSgW® 2
SpRElIRagTIOR o
A

\A—A'A\A__
200 o FB (5,10} -
0/0\0, \°'°’°_°\O,O~ C/o—‘s\

o-B>2-0<a>B

Hardness of alloyed bead , Hv (Load 9.8N)

PSR E SRS IS R R
0 2 4 & 8 10

Distance from surface (mm)

Fig.2(b) Hardness distribution on cross-section of Cu al-
loyed bead at different powder feeding rates.
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Fig.2(c) Hardness distribution on cross-section of Ni al-
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