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Powder Forged Copper Steel with 7.92g/cm density.

Base powder was ATOMET 1001PF (Quebec Metal Powder) blended
with 2wt%Cu, 0.35% Mangnese Sulfide, 0.75% Acrawax-C

and South Western 1651 Graphite to produce a

carbon content of 0.5% after forging.
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Figure 10 - Tension and compression monotonic stress-strain curves
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Figure 21 - Residual stress profiles for untested shot peened specimens - 20A



A3
E Un-peened Powder Forged Steel
.01 3
E jL-\L\\
.001 E
5
j > = Runoul
.0001 +
102  18% 18% 40~

Cycles to Faitrirn

Strain Amplitude

a Total

o Elastic

= Plastic

108 107

a  PM-Unpeened
s PM-Shot Peened-20A

o
-k
1 L] ll.llll.l

.001

L llllllll

> = Runout

.0001 -
102 103 104 105 10% 107 108

Cycles to Failure



Stress

+466 MPa
Stress
0.0075
Strain
0
-0.0075 ded \Slzu't test \Start test \Stop test Strain
-543 MPa —
=00 F—1 1 .1
- {——o— Half Cycle - Compression
© 0.0075" Strain
Before Test %) 0 - / ; i -
200 | g)) S T = D e ™
..'L"nn A { -.A
100 o &
0 // > —  -100—=
3 -": —
%, L -

00 {1 i 7 = ssevsagguase: Half Cycle - Tension
-200 / % -200 PF 0.0075 Strain ’
300 3—4 .

-400 %,4 -300
-500 0.0 0.2 0.4 0.6 0.8
0 1 Depth, (mm)
Depth,

Figure 38 - Residual stress profiles for half cycle tests
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Figure 34 - Specimen B - Single cycle hysteresis loop - 0.0075 strain
initial load = tension - shot peened
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Figure 35 - Residual stress profiles for single cycle tests
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Figure 31 - Relaxation model for powder-forged steel - shot peened
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