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Abstract The manufacturing processes of high-precision parts for PGM (Precision Guided Missiles) have
not been improved for decades; they still depend on machining or high-precision casting. These
processes have an advantage when making small amounts of high-reliability parts in the usual case of
a PGM system. In the case of a PGM system, however, which has been made for striking an extensive
area, requires hundreds of bomblet units that require mass productivity. In addition, in the case of a part
that is very difficult to machine, mass productivity and quality cannot be satisfied at the same time. In
particular, cost reduction is an essential precondition to strengthening the export competitiveness of
Korean defense articles. This study examined whether the MIM process is appropriate for manufacturing
high-precision parts that require mass productivity. The optimized MIM process condition was
determined after carrying out fundamental research. Comparisons of the quality of prototype parts with
original parts and a functional test of a fuse that had been made with MIM parts highlighted the
application possibility of the MIM process.
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Fig. 1. Ball safety pin
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Fig. 4. Bi-modal Mixture of Powders [3]
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Where, @s denotes solids loading, ps denotes net
density of powder, pb denotes density of binder
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Fig. 5. Solids loading & Mixture density
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Fig. 9. Elongation & Sintering Temp.

Table 1. Mechanical Property (MIM vs Theoretical)

Stainless Steel Brass
(XS D 3706 (KS D 5101
STS630) C3601BD-1/2H)
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Fig. 10. Specimen(finished part, brown part)
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Table 2. Surface Roughness (MIM vs Machining)

MIM (1,300 T) Machining
Roughness Point 1 1.095 0.247
m) | pine 2 0.945 0.226
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Table 3. Surface Roughness Tendency on Media

Cutting Media Polishing Media

HS2 ANS Cs2 3P14

Point 1 | 1.103 1.066 1.045 0.976

Roughness

Gm) | poine 2| 0849 | 0838 | 0871 | 0821
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Table 4. Surface Roughness Tendency on Barreling
Time

Barreling Time(min)
30 60 90 120
Roughness | Point 1| 1011 | 0.898 | 1.090 | 0.991
(um) Point 2| 0.778 | 0675 | 0.608 | 0.541

2.3 45ME

MIMBO 2 AZe BUn A4S H5 52
selaly] 98], Bk L Bebuuo] Hguh Aty
ol SYFAKDS 1390-4016) 4 85 AF 25
& sgalsict

- Separation Load Test

Setting Zig on | __ B HSzttfintg Pin| — Adding Load on
Load Tester al > e-y mn Ball Safety Pin
on Zig

© (d

Fig. 12. Cutting Media & Polishing Media
(a) HS2 (b) AN8 (c) CS2 (d) 3P14

|

Checking
Separation Load

- Gas-gun Test

Chargi
. Loading arg1ng
Setting Gas-gun| — . — Pressure in
Munition
Gas-gun
|
Checking
-~ Le hi
Munition aunching

Fig. 13. Test Process (Separation Load Test, Gas-gun

og, Az Agd

Borddo] 92 1 F 2 uau welsts e
Z5to] 4 KDS 1390 -40160°1 87 350 of
olshE WEsH=A] BRIk, AFHHL Fig. 133 2ol



RERIE 29 JULE AZFH A BF A7

)
u=
1o
)
g
S

EWE A7 A5t % e 97| &
<t Al 2E8E g SH6IAAL, F 60% Al
HA7} Bat £k Table 59+ o] 229 gf2 5%
Hol ftAe wEsey, 71E AlEe] B}l 198
gf Hohe S7I6I3H ole A BHEA o= g}l
gt vkt o] MIM % 544748 71A7Fs vl 2329
BV, 0|z skl EQd By} Ahekild
2919 mpEE o] S71H o Belsks grol S7HdE A
o= gohE.

Table 5. Separation Load Test

MIM (1,300 T) Machining
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@ 229 198 (b) (© (d)

Fig. 15. Gas-gun Test

(a) Gas-gun (b) Before test (Ball safety pin assembled)
(c) After test (Ball safety pin separated)
(d) Separated Ball Safety Pin
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Table 6. Quality
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Table 7. Cost / Production

Machining MIM
Cost (KRW) 525 380
Production (unit/day) 260 10,000
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