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Selected Mechanical Properties of PIM Metals and Alloys (HT=heat treated)

Material Composition,wt.% Density Yield UTS Elonga- Hardness B & 2%
% Strength Mpa tion% AL
Rp0.2
1020 steel Fe-0.2C 96 185 380 23 -
4140 Fe-1Cr-0.4C 97 390 580 15 18 HRC
4140 (HT) Fe-1Cr-0.4C 93 1240 1380 2 40 HRC )lﬁjg L@:ﬁi‘
4340 steel(HT) Fe-2Cr-1Ni-1Mn-0.4C 96 430 620 6 20 HRC kol
4640 steel (HT) Fe-2Ni-1Mo-0.4C 97 1400 2000 3 30 HRC
gold,18 ct. 75Au-12.5Ag-12.5Cu 75 108 147 1 66 HRB
hastelloy Ni-28Mo-2Fe 97 350 800 40 30 HRC
inconel 718 (HT) Ni-19Cr-18Fe-5Nb- 100 1130 1330 14 -
3Mo-1Ti-0.4Al1
invar Fe-36Ni 98 240 425 40 65 HRB
iron Fe 96 105 220 35 50 HRF
iron-copper steel Fe-2Cu-0.8C 95 - 700 10 92 HRB
iron-chromium steel Fe-1Cr-0.5C 94 - 600 10 90 HRB b E e 4=
iron-molybdenum Fe-5Mo 98 210 410 34 66 HRB | &k % AR
iron-nickel Fe-2Ni 96 190 345 30 55 HRB
iron-nickel Fe-8Ni 96 255 440 24 75 HRB
iron-nickel Fe-50Ni 96 170 420 20 50 HRB
iron-nickel steel Fe-2Ni-0.5C 94 215 450 20 75 HRB
iron-nickel steel (HT) Fe-2Ni-0.5C 94 1230 1230 1 45 HRC
iron-nickel steel Fe-2Ni-0.9C 96 450 650 9 90 HRB
iron-nickel steel (HT) Fe-7Ni-0.5C 95 1420 1460 1 46 HRC
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Selected Mechanical Properties of PIM Metals and Alloys (HT=heat treated)

Material Composition,wt.% Density Yield UTS Elonga- Hardness B 4 3%
% Strength Mpa tion% S Ag
Rp0.2
iron-phosphorus Fe-0.6P 9 260 280 2 80 HRB
iron-sillcon Fe-3Si 99 345 520 25 85 HRB e 4L B 4L
iron-sillion Fe-6.55i 9 375 0 37 HRC
kovar or F15 Fe-29Ni-17Co 98 350 520 42 60 HRB
nickel-iron Ni-20Fe 91 470 31 53 HRB
niobium superalloy Nb-10W-10Ta 98 315 440 25 20 HRC
stainless 17-4 PH Fe-16Cr-4Ni-4Cu 96 750 900 10 25 HRC
stainless 17-4 PH (HT) Fe-16Cr-4Ni-4Cu 96 965 1140 12 35 HRC
stainless 304L Fe-18Cr-8Ni 97 240 480 35 85 HRB ﬂ;'g B A
By
stainless 3161 Fe-17Cr-12Ni-2Mo-2Mn 96 220 510 45 75 HRB F R
stainless 316L duplex Fe-21Cr-9Ni-3Mo-2Mn 95 230 540 43 80 HRB
stainless 410L (HT) Fe-11Cr-0.5C 95 410 650 5 20 HRC
stainless 420 (HT) Fe-13Cr-1Mn-1Si 92 690 1440 6 47 HRC
stainless 430 Fe-17Cr-1Mn-1Si-1Ni 93 230 390 25 68 HRB
stainless 440C (HT) Fe-17Cr-1Ni-1C 96 410 620 2 43 HRC
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Selected Mechanical Properties of PIM Metals and Alloys (HT=heat treated)

Material Composition,wt.% Density Yield UTS Elonga- Hardness FE £ 2%
% Strength Mpa tion% A& Ak
Rp0.2
stellite Co-28Cr-4W-3Ni-1C 9 - 1020 3 40 HRC
super invar Fe-32Ni-5Co 96 285 440 40 65 HRB o
titanium Ti 95 1100 1300 16 - RERE
Ti-6-4 Ti-6Al-4V 98 800 880 12 35 HRC
tool steel Fe-6W-5Mo-4Cr-2V-1C 9 - 2000 0 66 HRC
tungsten heavy alloy W-8Mo-8Ni-2Fe 100 - 1115 20 -
tungsten heavy alloy W-5Ni-2Cu 08 900 1050 10 35 HRC e sfe B 5
tungsten heavy alloy W-4Ni-1Fe 99 650 1000 20 50 HRA
tungsten heavy alloy W-5Ni-2Fe 100 660 930 30 25 HRC
udimt 700 TXEE%OJSCY'SMO' 100 910 1340 14 - e B
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Tool - Workpiece
Lubricant / Coolant




Increased Matrix Strength
Hard Particles (Carbides)
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Increased Matrix Strength
Minimized Carbide Spacing
(Fine Carbides, Uniform Distribution,

High Carbide Content)

(1) 3&“’%1‘2‘&“@}%
(2) FPrI 7 E 2 Z I

PIM/MIMA-E 4 224 3589 34 5 FEE T 2E




B F B

Split Cutting Edge due to
Cyclic Plastic Deformation (Fatigue)

25 High Yield Strength & Ductility
; Fine and Uniform Structure
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