Manufacturing Standards

MA

U-MAOG3-8141-8143
HIGH SPEED STEEL - POWDER METALLURGICAL GRADES

1. SCOPE

performance.
2. _REQUIREMENTS

2.1 Chemical Composition

The powder metallurgical production process permits more chemical
versatility in steel compositions hence these developments do not
necessarily follow current National or International Standards.
The following typical analyses have been identified:-

Cz Si%¥ Mn% Crg Mog w3 V3 Co%

U-MA003-8141 1,2810,5 0,31 4,2 5,0 6,4 13,1 -
U-MAO03-8142 1,2810,5 10,3 {4,2] 5,0 6,413,1 8.5
U-MA003-8143 2,3010,5 {0,3] 4,0 7,0 6,516,5 | 10,5

Accepted tool ste=l analytical tolerances are permitted to the above
provided that tool performance characteristics remain unaltered from

initially approved criteria. All bar sizes in 8141/2 greater than 66m.m

dia. will contain the following analysis modifications - Si 0.6;
Mn 0.4; and S 0.0132

2.2 Cleanliness

Steel shall be free from harmful non-metallic inclusions. Inclusions

nore serious than size 2 (all types) measured by Method A E 45-81
Fig.5 AST™™ shall not be permitted.

Steel shall be 1003 dense, ie. free from porosity in any section.

2.3 Surface Condition

Surface condition shall be specified at the time of raising purchase
order. Decarburisation free or controlled decarburisation limits
shall be obtainable. Surfaces shall be free from harmful laps or
seams.
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2.4

U-MAOO3-8141-8143

Carbide Distribution

2.5

The full annealed microstructure shall possess a uniform distribution of
discrete, regularly shaped carbide particles. There shall be no
significant difference in distribution between longitudinal and
transverse microstructures at any depth from the surface. The average
of the three largest carbide particles within ten random metallographic
fields of view shall be:-

8141 4 ym maxirm
8142 4 ym maximam
8143 S um maxinum . .

Alloy segregation shall not he permitted.: Alloy segregation shall be
assessed on fully heat treated test pieces in which metallographic
etching response shall be uniform (surface affects from heat treatment
shall be ignored).

Annealed Hardness

2.6

As received, the fully annealed hardenss should not exceed the following
maximum values:-

8141 260 HB

8142 300 HB

8143 350 HB

Hardness will be dependant on section size and manufacturing route but
stock must remain machinable by conventional machining practice.

Hardening Response (test piece assessment method)

Sections, nominal dimensions 25 mm, shall be hardened by accepted high
speed steel heat treatmwent practice by austenitising at a temperature

of 1180°C for sufficient time to equalise and soak (3 minutes) before
quenching and returning to ambient (Salt bath practice is intended
throughout). The test piece shall be triple tempered at 560°C for one
hour, between each tempering operation the section is reduced to ambient.

N.B. This heat treatment detail applies only to the above test piece.
See supplier's instruction for individual tooling heat treatment

requirements.

The resultant hardness shall be:-
8141 HRC 65 minimum *

8142  HRC 66 minimum *

8143 HRC 67 minimum *

* Hardness testing shall be in accordance with procedure ASTM E18 79,
eg. Wilson USA Rockwell Hardness Testing System.
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