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METAMOLD is a registered trade name of MIM products produced by NIPPON PISTOI
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Metal Injection Molding Process
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POISED TO RESPOND TO VARIOUS NEEDS BY
MOST-ADVANCED STEEL MOLDING TECHNOLOGY .

MIM PROCESS PRODUCTS “METAMOLD
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Musical Instrument Components
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METAL POWDER INJECTION MOLDING (MIM) PROCE
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Post-processing,
inspection/shipment
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A metal powder and a binder (plastics + wax etc.) are homogeneously heated and
kneaded.
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A mixing ratio is about 60:40 by volume ratio.
A kneaded material is pelletized to make the moldability excellent.
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Molded body
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In the same manner as the case of the plastic, the pellets are molded
by using an injection molding machine to form molded bodies.

Since the molded body shrinks more than 10% after sintering, a
metal mold is formed with a magnitude obtained by calculating a
shrinkage allowance.
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Sintered body
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In the molded body, a large amount of the binder is contained. In order to prevent defects from
occurring, before the sintering, 50% or more of the binder is removed. Thermal debinding that is
performed by heating and a solvent debinding method in which a solvent is used to remove the
binder can be used.
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By sintering, a sintered body having a high density of 95% or more can be obtained.
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As needs arise, the post-processing (heat treatment/screw working/plating) is applied.

After the final inspection, the products are shipped.
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Thermal debinding

Solvent debinding
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Features of MIM products
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Having high freedom of shape, and suitable for mass production
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Large degree of freedom of material selection
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Since the metal injection molding is performed in the same manner as the
case of the plastic, products having a complicated shape very close to a
required product shape can be produced. Further, the MIM process is
suitable for mass production.
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The reduced metal powder is available for manufacture.

For example, difficulty processing metal materials and high melting point
metal materials.
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High dimension accuracy
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Using the injection molding method, the packing density and a pressure
distribution during molding become homogeneous.

As a result, isotropic shrinkage is caused and a dimension of high
precision can be obtained. Although a dimensional precision is generally
+0.5% (for example: 10 mm % 0.05 mm), the dimensional precision of the
MIM products is £0.03 mm or smaller for the products having the
dimension of 6 mm or smaller.
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Suitable for production of small articles
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Although the MIM process is not suitable for large/thick/long products, it is
effective for producing small articles. General criteria are that length: 50
mm or smaller, thickness: 0.5 mm to 10 mm, and weight: 50 g or less.
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*Depending on a shape, components other than the above size and weight can be
produced.
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High mechanical strength, various post-processing
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By using fine powder (average particle size: 5 to 10 um), high density
sintered bodies having the density of more than 95% can be obtained.
Because of high density products, the MIM products have excellent
mechanical strength. Further, the post-processing such as heat
treatment, plating, tap processing or the like can be applied in the same
manner as that of the ingot materials.
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Comparison of textures of powder metallurgy product and MIM product (SUS 316 material)
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MIM product

Powder metallurgy product
@ FE:85~95%
Density: 85 to 95%
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Density: 95% or larger
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Cost merit (addition of added value)
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By the unification molding of plural parts, a cost-reduction can be
achieved. Further, since a runner and a sprue other than product parts
generated during molding can be reused, the source saving can be
realized.
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M I MEROEMEFME  MATERIAL PROPERTIES OF MIM PRODUCTS

Ex FEmEtTIE B ()= 4k HISAETR
Hardness Mechanical Properties Magnetic Properties Corrosion Resistance Coefficient of
i B |REES|ERRS| WM R | R |HREE| sX ATF | ATSF | gremel
B1600 | sempee e - p
Steel Stock MerEliess Case Tensile Proof Impact | Coercive Magnetic Flux B +28 | 2R
Hardness | Strength | Strength Value Arificial Sweat | Ariical Sweat Nozio@d
(HRC) (Hv) (N/mni) | (N/mnf) Immersion | (X 10%/C)
>120 >440 >147 | >145 104
. 30 1,003 862 10.1 139
Fe-2Ni-C
40 1,461 1,250 6.1 129
50 1,803 1,429 2.1 78
30 1,040 897 6.7
KE< Fe-Cr-C 40 1,314 | 1,192 1.9
Loy sl izl 50 1,544 | 1,277 1.2
SNCM630 650 1,120 2.9
120 450 240 25.0
SCM415
F=2FF A R SUS316L 130 530 170 40.0 230~380 ZfERL | ELARL
Austenite System SUS310S 520 232 35.0
SUS410L 380 45.0 127 1.31 2,860
A >, SUS430 430 130 40.0 143 1.24 2,100
2w JISAhR
W S Ferite System SUS444 220 450 35.0 151 112 | 1,800
Lé SUSXM27 220 570 420 25.4 175 21,000 ZERL
A8 QILFUHART SUS420J2 40 1,000 8.0
m_m._ Martensite System SUS440C 53
30 1,002 848 8.0
TR SUS630
Precipitation Hardening Type 44 1,332 1,236 13.0
" Fe-2Ni 106 309 174 35.8 326 183 1.34 3.142
BRI A :
: ) Fe-8Ni 130 485 383 22.2 284 303 0.97 1,000
Soft Magnetic Material
JN—< O Permalloy 130 460 210 30.0 16 1.46 | 15,000
J/X—Jb Kovar 78(HB) 540 30.0 4.9
Agmmmmwm*ﬁ.*v_. A>/)\— Inver 140 493 296 26.0 1.6
Low Thermal Expansion Material S S
A—]\N—A 2/ ]\— Super Inver 150 450 250 20.0 0.3
TiRUOTIS FUTi pure i 170 520 430 | 120
Ti and Ti Alloy Ti-6Al-4V 290 930 810 10.0 Rt A Nl
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METAMOLD Business Promotion Department : 1111, Nogi, Nogi-machi, Shimotsuga-gun, Tochigi, 329-0114 JAPAN

TEL:0280-57-1234 FAX:0280-57-2783
| SRR 7338-8503 HERSL L EHPREAHERS-12-10

Tokyo Sales Department : 5-12-10, Honmachi-Higashi, Chuo-ku, Saitama City, Saitama, 338-8503 JAPAN

TEL:048-856-5028 FAX:048-856-5039

| ZEEEEE 7452-0805 BB EEHERXAISAL390
Nagoya Sales Department : 390, Ichibakicho, Nishi-ku, Nagoya City, Aichi, 452-0805 JAPAN

TEL:052-509-1681 FAX:052-504-3267
| KPR & %88 7532-0011 ARAAMRRIXFEHDS6-8-5

Osaka Sales Department : 6-8-5, Nishinakajima, Yodogawa-ku, Osaka City, Osaka, 532-0011 JAPAN

TEL:06-6303-6451 FAX:06-6304-5219
|EB &% 7730-0012 KERESHHE )\ THEs-8

Hiroshima Sales Branch : 8-8, KamihachoBori, Naka-ku, Hiroshima City, Hiroshima, 730-0012 JAPAN

TEL:082-228-2244 FAX:082-228-7967
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Fukuoka Sales Branch : 3-12-1, Hakataekihigashi, Hakata-ku, Fukuoka City, Fukuoka, 812-0013 JAPAN

TEL:092-474-0761 FAX:092-472-6865

[l & % 2 PF 7984-0821 EHBRUATEHKPRE3-10-10
Sendai Sales Branch : 3-10-10, Nakakura, Wakabayashi-ku, Senndai City, Miyagi, 984-0821 JAPAN

TEL:022-237-0731 FAX:022-237-0733
| 4L 1% 2 2 AR 7062-0002 dLmELIRH L TRER2R5-4-3

Sapporo Sales Branch : 5-4-3, Misono-nijyo, Toyohira-ku, Sapporo City. Hokkaido, 062-0002 JAPAN

TEL:011-825-1961 FAX:011-825-1963
|E PR S 28 73388503 HERSL\FHhREABES-12-10

International Sales Department : 5-12-10, Honmachi-Higashi, Chuo-ku, Saitama City, Saitama, 338-8503 JAPAN

TEL:048-856-5022 FAX:048-856-5038
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T338-8503 HFERE WV cFmPREXARIHRS-12-10
Nippon Ring Service Co., Ltd. : 5-12-10, Honmachi-Higashi, Chuo-ku, Saitama City, Saitama, 338-8503 JAPAN

TEL:048-856-5201 FAX:048-856-5205

BHEEEMES  OVERSEAS SALES OFFICES

| HEAD OFFICE / International Sales Department | ASIA

5-12-10, Honmachi-Higashi, Chuo-ku, Saitama City, Saitama,
338-8503 JAPAN
TEL:+81-48-856-5022 FAX:+81-48-856-5038

@ NPR Auto Parts Manufacturing(Yizheng) Co., Ltd.
64# Lianzhong Road, Yizheng Automobile Industrial Park, Yizheng, Jiangsu 211400, China

TEL:+86-514-8342-9700 FAX:+86-514-8342-9711

|US.A.

@ NPR of America, Inc. Detroit Office
41650 Gardenbrook Road, SUITE180, Novi, MI 48375, U.S.A.
TEL:+1-248-449-8955 FAX:+1-248-449-6705

© NPR Singapore Pte.Ltd.
28 Pioneer Crescent, #05-13, West Park BizCentral, Singapore 628559
TEL:+65-6466-3922 FAX:+65-6468-3966

@ Nippon Piston Ring Co., Ltd. Korea Office

@ NPR of America, Inc. Los Angels Office
7001 Village Drive, Suite 240 Buena Park, CA 90621, U.S.A.
TEL:1-562-207-6882 FAX:+1-562-207-6883

55-13, Gilju-ro 77beon-gil, Wonmi-gu, Bucheon-si, Gyeonggi-do, Korea
TEL:+82-32-321-0372 FAX:+82-32-321-0136

@ E.A.Associates Sdn.Bhd

| EUROPE

© NPR of Europe GmbH.
Siemensstr.56, 70825 Korntal-Minchingen, F.R.Germany
TEL:+49-7150-9163-0 FAX:+49-7150-9163-1005

No.4A (1st Floor) Jalan SS 15/8B 47500 Subang jaya Selangor Darul Ehsan Malaysia
TEL:+60-3-5634-8900 FAX:+60-3-5634-8901

© NPR Auto Parts Manufacturing India Pvt. Ltd.
2315/23, Opposite Payal Cinema, Behind Karim Restaurant, Old Delhi Road, Gurgaon - 122001 (Haryana)
TEL:+91-1244-142820

(@ SIAM NPR Co.,Ltd.
1087/2 Preecha Ram 3 Village, Kheha Romklao Road, Klong Song Ton Nun, Ladkrabang, Bangkok 10520
TEL:+66-2327-5084 FAX:+66-2327-5085
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T338-8508 FEEEL=EF™ PRX KB 5-12-10
5-12-10, Honmachi-Higashi, Chuo-ku, Saitama City, Saitama, 338-8503 JAPAN

TEL:048(856)5025 FAX:048(856)5040
https://www.npr.co.jp
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