JAPANESE AUTOMOBILE STANDARD

JASO M102-78

Sintered Materials for Automobile Structural Parts

1. Scope

This standard prescribes pertaining to the structural
sintered materials utilized for automobile (hereafter
called materials). But this material states the sintered
item as is.

Remark — The units and numerical values indicated within
the braces are as per the International System
(S1) which are recorded as reference.

2. Purpose of Standardization

This standard has been devised for standardization and
rationalization of the materials and its objective is to
ensure appropriate quality.

3. Classification

The classes and symbols of the materials are as per the
Attached Table 1.

4. Fabrication Method

The material is of adequate mixed metal powder and
carbon powder and later it is fabricated to required
shape by high pressure moulding then, it is heated
within the adequate atmosphere and fabricated by
sintering. The SMF class 6 is further performed by
infiltrating molten copper.

Further, in accordance to requirement, it is reformed
by a mold and sintered again.

Remark — The rust-proof treatment, .oil impregnation, heat
treatment {quenching and tempering, cementation,
sulfurizing and nitriding) are performed by the
agreement between the parties concerned.

5. Quality

The mechanical property, density and chemical com-
position of the material are as per the Attached Table 2.

6. Testing
6.1 Tension test

6.1.1 Test piece

The test piece as a rule shall be as per the JSPM
Standard (Tensile Test Specimens of Metallic Sintered
Body). (Refer to reference}

6.1.2 Testing method

The testing method .shall accord to the JIS Z 2241
(Method of Tension Test for Metallic Materials).

6.2 Impact test

6.2.1 Test piece

The shape and dimension of the test piece shall be
of No. 3 test piece (but unnotched) of JIS 2 2202
(Impact Test Pieces for Metallic Materials).

The fabrication of the impact test piece shall accord
to JSPM Standard 2. (Refer to reference) But ground
finishing of the surfaces shall be subjected to the
agreement between the persons concerned or it is
possibie to delete all.

6.2.2 Testing method

The testing method shall accord to the JIS Z 2242
(Method of Impact Test for Metallic Materials).

Applicable Standards: JIS Z 2202
JIS Z 2241

{tmpact Test Pleces for Metallic Materials)
{Method of Tension Test for Metallic Materials)

JSPM Standard 2 (Tensile Test Specimens of Metal Sintered Body)
{The Japan Society of Powder and Powder Metallurgy Association Standard)

Related Standards: JIS Z 2242 (Method of Impact Test for Metallic Materials)
JIS Z 2605 (Method for Determination of Density in in Metal Powdeiad Sinte
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6.3 Method for determination of density

The density determination method of the sintered
material which has performed the sintering or dimen-
sion correction shall be as per the JIS Z 2505 (Method
for Determination of Density of Metal Powdered
Sintered Materials).

6.4 Product test

In order to clarify the mechanical property and
chemical composition of the product itself, the product
test may be performed. In this case, the sampling
method, analysis method and other testing methods
shall be subjected to the agreement between the
persons concerned.

7.2 - laspection of product

The test for mechanical property, density and chemical
composition of the product shall be performed as per
the 6.3 and 6.4 and shall satisfy the standard of the
Attached Table 2. But the inspection part shall be
subjected to the agreement between the persons
concerned.

8. Nomenclatures of Materials

The nomenclature of the material shall be as per the
standard number and symbol.

Example — JASO M 102 SMF 1010

Alloy ~|:Tensile strength

. Standard
7. Inspection Number Class

k_’ﬂ_‘/
7.1  Inspection of test piece Symbol
The test and measurement of mechanical property
shall be performed as per 6.1 and 6.2 and shall satisfy
the standard of the Attached Table 2.
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Attached Table 1

Reference
Classes Symbols
Alloy Characteristics Purpose example
SMF Class 1 No. 1 SMF 1010 Pure iron Suitable for small high precision Spacer, yoke for meter, pole
No, 2 SMF 1015 parts. pieces, sleeves.
No. 3 SMF 1020 Applicable for usage as magnetic
core;
SMF Class 2 No. 1 SMF 2015 Iron- Suitable for common structural Rod guide, ball joint,
No. 2 SMF 2025 copper parts. governor weight, synchromesh
No. 3 SMF 2030 Cementation performed to im- key.
prove wear resistance.
SMF Class 3 No. 1 SMF 3010 Iron- Suitable for common structural Shock absorber piston, valve
No. 2 SMF 3020 carbon parts. guide, thrust plate
No. 3 SMF 3030 Strength improved by heat treat-
No. 4 SMF 3035 ment and annealing.
SMF Class 4 No. 1 SMF 4020 Iron- Suitable for common structural Qil pump parts, ball seat, syn-
No, 2 SMF 4030 carbon- parts. chronizer hub, sprocket.
No. 3 SMF 4040 copper Wear resistance treated,
No. 4 SMF 4050 Strength improved by heat treat-
ment and annealing.
SMF Class 6 No. 1 SMF 5030 fron- Suitable for extra strong structural Sprocket, synchronizer hub,
No. 2 SMF 5040 copper- parts. gears.
nickel Heat treatment and annealing
possible.
SMF Class 6 No. 1 SMF 6040 fron- Excetlent for extra strong wear- Vane pump rotor, oil seal
No. 2 SMF 6055 carbon resistance, thermal conductivity, sleeve, oil' pump body.
No. 3 SMF 6065 (Copper airtightness.
infiltration) Heat treatment & annealing
possible.
SMF Cilass 7 No. 1 SMF 7020 Iron- Toughness. Cementation per- Ratchet pawl, cam, solenoid
No. 2 SMF 7025 nickel formed to improve wear-resistance. pawl.
SMF Class 8 No. 1 SMF 8035 fron Suitable for extra strong structural Gear, roller
No. 2 SMF 8040 carbon- parts by heat-treatment and
nickel annealing.
Toughness. )
SMS Class 1 No. 1 'SMS 1025 Austenite Excelient especially for anti- Nut, mechanical seal, valve,
No. 2 SMS 1035 stainless corrosion & thermal resistance. cock, nozzle
steel Non-magnetic.
SMS Class 2 No. 1 SMS 2025 Ferrit Excellent for anti-corrosion &
No. 2 SMS 2035 stainless thermal resistance.
stee! Non-magnetic.
SMK Class 1 No. 1 SMK 1010 Brass Soft & easily wears in. Provided Worm wheel, thrust washer,
No. 2 " SMK 1015 with anti-corrosion treatment. bearing retainer.
Non-magnetic.
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Attached Table 2
Mechanical property Chemical composition
Densi-
Symbols Tensile Impact ty
strength Elongation value g/ecm® | Fe C Cu Ni Sn Others
kegf/mm? {N/mm’} kgfm/em? {J/cm?}
Above Above Above Above | Bal. Below
SMF 1010 10 {98.1 } 3 0.5 { 4.9} 6.2 - - - | - 1
SMF 1016 | 15 {147.1} "5 ”1.0{ 9.8} Te8 | - - - - "
SMF 1020 | 20{196.1} ” B " 1,5 {14.7} "70( ~ - - - - "
SMF 2015 | ' 15 {147.1} A " 05 { 4.9} "e2| " - 05~3| - - "1
SMF 2025 | ~ 25 {245.2} " 05 { 4.9} "B88 | " - 05~3| - - "
SMF 2030 | “ 30 {204.2} "2 " 08 { 7.8} "e8] " - 05~3| — — - 1
SMF 3010 | * 10{ 98.1} A » 05 { 4.9} 762 “ |02~06 - - - "
SMF 3020 | " 20 {196.1} v " 0.5{ 4.9} " 64| " [04~08 - -~ ~ "
SMF 3030 |. ~ 30 {204.2} ” " 05 { 4.9} “66| " |04~08 - - — "
SMF 3035 | * 35 {343.2} " " 0.5 { 4.9} “68| " |04~08 - — - "
SMF 4020 | 20 {196.1} S " 0.5% 4.9} “82| " [02~10]| 1~5 - - "
SMF 4030 | "~ 30 {204.2} T 05 { 4.9} "84 " |02~10] 1~5 - - "
SMF 4040 | * 40 {392.3} S “ 0.5 { 4.9} ”66] " [02~10| 1~5 — - "
SMF 4050 | 50 {490.3} v " 0.5 { 4.9} "68| " [02~10| 1~5 — — ”
' Below :
SMF 5030 | ' 30 {204.2} v " 1.0{ 9.8} "66 | " 0.8 056~3|1~5] - "
SMF 5040 | ~ 40 {392.3) "o ”1.0{ 9.8} 68 " | "o08 056~312~8| -— "
SMF 6040 | " 40 {392.3} v ”1.0{ 9.8} “320 " | "o4 15~25| — — "4
SMF 6055 | ." 55 {539.4} ” 0.5 ”0.5{ 4.9} ”721 " [04~08[16~25| — - "4
SMF 68065 | " 65 {637.4} ” 05 “1.0{ 9.8} “ 74| “ |04~08|15~25] - - "4
sMF 7020 | ~ 20 {196. 1} "3 " 1.5{14.7} “66| " - — 1~85] — "
SMF 7025 | ~ 25 {245.2} "5 " 2.0 {19.6} "68 | " - - 1~ — ” 1
SMF 8035 | " 35 {343.2} "o " 1.0{ 9.8} “668| “ [04~08 - 1~5( — "1
SMF8040 | " 40 {392.3} T2 ” 1.5 {14.7} “68| " [04~08 - 1~5| — "
SMS 1025 | * 25 {245.2) I - {~} " 6.4 ) '
SMs 1035 | * 35 {343.2} v - {-) " 68 Equivalent to SUS 316, 316L or SUS 304, 304L
SMS§ 2025 | " 25{245.2) " 05 - {~ " 6.4 .
sMs 2035 | 35 {343.2) v - {-} - |68 Equivalent to SUS 410
Above Below Below
sMK 1010 |  10{ 98.1} v2 0.5 { 4.9} ” 68| — 15 Bal. - lo~M11 2
SMK 10156 | “ 15 {147.1} "3 “1.0{ 9.8} 72 — | "15 " ~ |9~11{ "2

Note * 1N/mm? = 1MPa

Remarks 1. The Attached Table 2 is applicable to the item which has performed the dimension correction after sintering.
2. The hardness and heat treatment of SMF class materials and pertaining to both qualities after surface treatment and oil
impregnation of the sintered materials the reference values are indicated in the Explanatory Note 3.
Further, in regards to the carbon content and the heat treatment, please refer to the Explanatory Note 2.
3. The stainless steel quality example by sintering in the pure hydrogen or by sintering invacuum is indicated in the Ex-
planatory Note 3.1.
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Reference on
Tensile Test Piece of Metal Sintered Materials

Pertaining to the test piece utilized for tension test of the material, the standard of the JSPM Standard 2-64 is
indicated as reference.

1. Shape & Dimension of Test Piece

The dimension of the green compact inside the mould is indicated in the Reference Figure.
Also, in this case there shall be no flaw visible besides the layer in the green compact.

Reference Figure

Dimension of green compact in the die

Unit mm

8.70 £ 0.05

R4.35
— 25 (mark)

32.00
43.90 +0.10 16.00 _|/pos 4.00 ~5.00
96.50 £ 0.10

5.96 + 0.02
[<1>15.70 + 0.02

(.96 + 0.02

Pressure area
= 7.0 cm?

2. Lubrication

Wipe the surface of the mould or it is satisfactory to apply the liquid by dissolving the 60 g of zinc stearate into
1 litre of carbon tetra-oxide, or it is satisfactory to completely mix after adding the lubricant as stearate or zinc
stearate inside the utilizing powder.

The above lubricating method may be changed in accordance to the utilizing powder and test objective but with this
method, it shall be standardized beforehand.

3. Pressing

The amount of powder required to fabricate the tensile test piece shall be decided by measuring the mass or measuring
the filled volume and or after filling over the powder in the die, making the top horizontal. When prescribing the
moulding by the forming pressure, there is the prescribing with the green density. When prescribing with the moulding
pressure, the determined pressure by one set of test piece shall not alter above +3% from it and the mass shall not
alter above 2% from the average value. When prescribing with the green density, the determined thickness by one set
of test piece shall not alter above +2% from it and the mass shall not alter above +1% from the determined value. The
compaciting pressure speed, holding time, compacting method and ejection method shall be subjected to the agree-
ment between the persons concerned.
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4. Sintering

The sintering condition shall be subjected to the agreement between the persons concerned. But, the following two
conditions shall be recorded for notice.

(1) Sintering temperature range, keeping time and condition of heating and cooling.
(2) Sintering atmosphere.

5. Testing
The tension test shall be performed as specified in the JIS Z 2241 (Method of Tension Test for Metallic Materials).
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