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metal injection molding

MIM - METAL INJECTION MOLDING

MIM is a

multi-staged manufacturing technique
for producing complex shaped

metal parts

in medium to large quantities

in consistent qualities

in a cost efficient way
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BINDER REMOVAL SINTERING
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WHEN IS MIM ADVANTAGEOUS?

100,000 PRESS & SINTER

10,000

MACHINING

LOW COMPLEXITY HIGH COMPLEXITY

®
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LOW COST PRODUCTION

Experience shows

25% - 80% price reduction from
machined parts

50% price reduction from
investment casting

Precision tolerances significantly
reduce machining costs

Consolidation of parts leads to further
cost reduction

PRECISION MADE PRODUCTS, LLC




DESIGN CHARACTERISTICS for MIM

metal injection molding

Dimensions Minimum
Internal Bore Diameter 0.2 mm
Radius 0.1 mm
Pitch of Thread 1 mm

Wall thickness 0.1 mm
Wall Thickness d Ratio L(ength)/d
0.1 mm < d< 0.2 mm L/d< 10
0.2mm<d<1mm 10, L/d < 15
I1mm<d<3mm 15< L/d< 30
d>3mm 25<L/d< 30
Tolerances Typical Minimum
Relative of dimension +0.5% +0.3%
Absolute tolerance +0.02 mm
Density Typical Limit
Relative density 98% 99.7%
Surface Roughness Typical Limit
Surface Roughness R, 2-4 um 1pum
Surface Roughness R, 0.4-0.8 um 0.2 um
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MIM MATERIALS

STAINLESS STEEL CARBON AND LOW ALLOYED STEEL
17-4 PH Fe,Ni
304 FegNi
440C 4605
316 4650
420 M,
321
347

)

PRECISION MADE PRODUCTS, LLC
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MIM MATERIALS

SUPER ALLOYS OTHER MATERIALS
Hastalloy X Titanium
lconel 625 Tungsten Alloys
lconel 718

Hiperco 50-A

)
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metal injection molding

MATERIAL RANGE

Material Hardness Yield Stress Tensile Elongation Density

[HRC] 0,2% Stress after Fracture g/cm?
2 psi 2 psi (L,-5d,)2%

Stainless Steels

304L <215 26,100 66,700 - 98,000 45/35 7.8

316L <215 29,000 70,500 - 101,500 40/30 7.85

17-4PH - 145,000 155,200 - 184,200 10 7.65

410L <200 33,400 58,000 - 91,400 20 7.62

Carbon & Low Alloyed Steel

FeNi2 13,800 13,790 30 7.62

FeNi2 43,500 101,500 19 7.62

FeNi8 17,400 50,700 26 7.66

FeNi8 47,500 108,700 20 7.65

Super Alloys

738 130,800 155,300¢at20°¢) 12 7.95

718 158,300 195,000¢t20°¢) 9 7.92

Titanium

Ti

TiAleV4

Tungsten Alloys

WhniFe/Cu

W-Cu

Other materials available upon request
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POWDER INJECTION MOLDED TUNGSTEN COPPER COMPOSITES
FOR MICRO-ELECTRONICS

TYPICAL PHYSICAL MECHANICAL PROPERTIES

Material Composition
w Cu Density (g/cc) | CTE (10/K) Thermal Conductivity
% % (W/m-K @ 25°C)
90 10 17.00 6.60 175
85 15 16.40 1.25 188
80 20 15.70 8.10 197
Applications

* Heat Spreaders and sinks

* Microwave carriers
* Mermetic packaging bases and housings * Ceramic substrate carriers
Other materials available upon request

)

PRECISION MADE PRODUCTS, LLC




metal injection molding

Smithars Quality Assessments, Inc.
L1 TIFTCGATTE 07 ACTHGVA
Tepg oz da oy Sret the Qe s St Spacie an
PRECISION MADE PRODUCTS, LLC

1120 Monatna! Buneuy. eith
Srupsneieh, Qi

T At e Tl Gl QST eE 50 SR s (el sl sialina s, .
[ TR TR PR E TR R N N A e W H R i il [t e I T DG ED B

FS0O QM3 1084000 RN 1350
Thes Loy oesensl SLEREL 1T A0Eian e L

AT e oL Py L Tl DT Y o PN Rl Y Phoat L, T ol e 1T T Erg Tt

Zrpraal Ll dnraaa LT LTI R S i K
Chmbsea s 120137
FRpme T T, Wlancenay 13 TG
S e Dypiees AR TIT TR e T

,,f,.- ..-w- Ll

I,—i e o
et s e o ot
redades R me aeen et . ,
O =p S TEY] T Tl v e Tenr Fme e

)

I L L R L N L L L b ALk JI{ S kek 1T Rareremas T

ERT AL “_'\-u_.\_umg Lo '}l I b= T |.¢ nam !.-u{{ﬁ' EAE L]
.
i
L
:

PRECISION MADE PRODUCTS, LLC
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THE PRECISION MADE PRODUCTS EDGE

»~ Own feedstock and processing capabilities

po  Fullfledged proven production line

Analytical equipment to support processing
and production.

p~ Total Dedication to Quality and customer satisfaction
both QS 9000 and ISO 9002 certified.

)
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THE ADDED VALUE IN CHOOSING OUR COMPANY

» Partnership from early stages of design and product development
Selection of proper material

N

Quick turnaround
- On site feedstock compounding
- Broad range of alloys including super alloys, Ti and W-Cu
- Close partnership with mold maker with short delivery time

N

State-of-the-art equipment

N

Maintaining better tolerances due to lower linear shrinkage

» Low cost due to requiring less complex/no supporting structure
during sintering stage

p~ Environmentally friendly binder removal

)
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metal injection molding

MIM OFFERS THE ADVANTAGES OF PLASTIC INJECTION
MOLDING TECHNOLOGY IN METAL PARTS:

Part complexity similar to plastic components can now be offered in metals
Design flexibility can lead to part consolidation

Wide range of powder metals are available for MIM

Low material waste

Structural integrity of MIM components

U ¥ ¥ ¥ XN

Cost effectiveness

)
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MATERIAL RANGE

Material Hardness Yield Stress Tensile Elongation Density

[HRC] 0,2% Stress after Fracture lb/in?
2lb/in? 2lb/in? (Ly-5d,)2%

Stainless Steels

304L <215 26,100 66,700 - 98,000 45/35 0.282

316L <215 29,000 70,500 - 101,500 40/30 0.284

17-4PH - 145,000 155,200 - 184,200 10 0.276

410L <200 33,400 58,000 - 91,400 20 0.275

Carbon & Low Alloyed Steel

FeNi2 13,800 13,790 30 0.275

FeNi2 43,500 101,500 19 0.275

FeNi8 17,400 50,700 26 0.277

FeNi8 47,500 108,700 20 0.276

Super Alloys

738 130,800 155,300¢t20°¢) 12 0.287

718 158,300 195,000¢t20°¢) 9 0.286

Titanium

Ti

TiAlev4

Tungsten Alloys

WhniFe/Cu

W-Cu

Other materials available upon request
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MATERIAL RANGE

Material Hardness  Yeild Stress Tensile Elongation Density

[HRC] 0,2% Stress after Fracture gm/cm?
2N/mm? 2N/mm? (L,-5d,)2%

Stainless Steels

304L <215 180 460-680 45/35 7,8

316L <215 200 500-700 40/30 7,85

17-4PH - 1000 1070-1270 10 7,65

410L <200 230 400-630 20 7,62

Carbon & Low Alloyed Steel

FeNi2 95 300 30 7,62

FeNi2 300 700 19 7,62

FeNi8 120 350 26 7,66

FeNi8 328 750 20 7,65

Super Alloys

738 902 107100 12 7,95

718 1050 134207 9 792

Titanium

Ti

TiAlI6V4

Tungsten Alloys

WhniFe/Cu

W-Cu

Other materials available upon request
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MATERIAL RANGE

Material Hardness Yield Stress Tensile Elongation Density

[HRC] 0,2% Stress after Fracture g/cm?
2 MPa 2 MPa (Ly-5d,)2%

Stainless Steels

304L <215 180 460-675 45/35 7.8

316L <215 200 490-700 40/30 7.85

17-4PH - 1,000 1070-1,300 10 7.65

410L <200 230 400-630 20 7.62

Carbon & Low Alloyed Steel

FeNi2 95 95 30 7.62

FeNi2 300 700 19 7.62

FeNi8 120 350 26 7.66

FeNi8 330 750 20 7.65

Super Alloys

738 900 1,100 (20, 12 7.95

718 1,100 1,350 o) 9 792

Titanium

Ti

TiAlI6V4

Tungsten Alloys

WhniFe/Cu

W-Cu

Other materials available upon request
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