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Studies on Density Measurement of Green Fe/Ni P/M Sheet Using y-ray

K. S. Cho, J. O. Lee, S. Y. Lee and J. S. Lee.

Abstract Accurate measurement of green density of compacted part in the powder
metallurgy industry is rather fundamental but extremely important process that decide
the quality of the sintered part. In case of green sheet P/M product, the green density
as well as the distribution of the density must be examined for the same reasons. Cur-
rently in most cases, density measuring process is being performed applying conventio-
nal Archimedes principles. However this method is not only time-consuming but also
often inaccurate because of the inherent nature of the process, such as part sectioning,
closing of surface porosity with wax and weighing in air and in water. Therefore, it is
necessary to develop a faster and more accurate method to measure the density of
green sheet P/M product.

In this work, a nondestructive density measurement device using gamma-ray absorp-
tion principles was cgr)structed and the optimum condition for measuring green density
of P/M sheet and its distribution was sought. The results showed that this method was
very effective in terms of measuring time and accuracy.
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Table 1. y-rayE ©]&3% Ux=2% Az
(0.4Ni-0.6Fe, 57 2mm)

o] g/t
1]2]3]4]5]6][7][8]9]10
6.79
6.78|6.79]6.80!6.78|6.78]5.79{6.79]6.79[6.79’6.79

=335
AR Ly

6.79 + 0.01 (max. err. 0.15%)
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w9 o g/end

e |

A
4%

by

Ni:Fe| 57 g | ol L=

w9 g/em 2:8 |20 mm| 7.04 | 0.0045 | 7.04 +0.005 | 699 |0.72(0.93)%

%173 BAYE on1 | B = ng )0 % 4z6 2.0 mm| 6.89 | 0.0047 | 6.89 +0.005 | 689 10 (007%
6:4 |21mm| 660 | 0.0071 | 660 +001 | 657 |0.46(061)%

15 sec) 680 10.0248|680 +0.02 015045 %| "5 |20 mm| 636 | 00071 | 636 +001 | 633 |047(063)%
30 sec| 6.80 |0.0192(6.80 +0.02 0.15(045) % ( Hore Ho Aozt
45 sec| 6.81 [0.0152|6.81 +0.02 0.29(0.58) %
1 min| 680 |0013 |680 +001| 679 [015(0.3) % .
3 min| 6.79 |00089 (6.79 +0.01 0 (015)% "g
5 min| 679 | 00089 |6.79 +0.01 0 (0.15) % r;
7 min, 6.79 00055 [6.79 +0.01 0 (015 % fg,
9 min| 679 |0.0055 (679 +0.01 0 (015 % 3
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Table 3. A|AFA & Y=Z4 Fy
@9 @ g/ent
:S ;é on-1 I~ Zj ; o) .2
1.8 mm| 6.89 |0.0055|6.89 +0.01 | 689 |0 (0.15 %
20mm| 689 [0.0047 /689 +0.005| 689 [0 (0.07) %
22mm| 6.79 |0.0089|679 +001 | 679 [0 (0.15)%
22mm| 681 |0.0084|681 +0.01 | 6.79 [029(044) %
24 mm| 6.80 |0.0071]680 +001 | 6.82 [0.28(0.44) %
30mm| 6.77 [0.0109|6.77 +001 | 677 [0 (0.15)%
42 mm| 667 10.0045(6.67 +0005| 6.70 {045(052) %
50mm| 6.58 |0.0134|658 +0.01 | 663 |0.75(0.90) %
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Fig.3 Density distribution within a P/M
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